
Discipline Centric Core Course (CC) 

(সাম্মানিক বাাংলা ) 

• স্নাতক সাম্মানিক বাাংলা পাঠক্রমে ‘Discipline Centric Core Course' স্তমে ৮৪ ক্রক্রনিট-এে ক্রোট ১৪ নট ক্রকাসস ছয় (৬)নট 
ক্রসমেস্টামে পড়মত হমব ।  

• ৬ (৫+১) ক্রক্রনিট-এে প্রনতনট ক্রকামসসে পূর্সোি ১০০। এে েমযে ১০ িম্বে সাংনিষ্ট CC-ে ক্লামস পড়়ু য়াে উপনিনতে জিে বোদ্দ। ১০ 
িম্বে ক্রকাসসনিনিক যাোবানহক েূলোয়ি বা ইন্টােিোল অ্োমসসমেন্ট-এে জিে এবাং ১৫ িম্বে ক্রকাসসনিনিক নটউমটানেয়াল-এে জিে 
বোদ্দ । বানক ৬৫ িম্বমেে জিে নবশ্বনবদ্োলময়ে সাংনিষ্ট কতত সপমেে তত্ত্বাবযামি নলনিত পেীো ক্রিওয়া হমব। প্রনতনট ক্রসমেস্টামে 
পমিে সপ্তাহ কমে ক্লাস হমব যমে নিময় Class Hours/Teaching Hours-এে নহমসমব ক্রদ্ওয়া হময়মছ।  

• ৬৫ িম্বমেে নলনিত পেীোয় ১০ িম্বমেে নতিনট বোিােূলক, ৫ িম্বমেে ৪নট বাম যেূলক এবাং ১ িম্বমেে ১৫নট সাংনেপ্ত 
উিেনিনিক/তথ্েেূলক প্রমেে উিে নদ্মত হমব। নিমেে তানলকায় প্রেপমেে যাের্া পাওয়া যামব । 

প্রে িাং প্রমেে যেি ও নবকল্প সাংক্রান্ত নিয়ে প্রমেে োি 

১ েনিউল-১ ক্রথ্মক একনট বোিােূলক প্রে। একনট নবকল্প থ্াকমব। ১০ 

২ েনিউল-২ ক্রথ্মক একনট বোিােূলক প্রে। একনট নবকল্প থ্াকমব। ১০ 

৩ েনিউল-৩ ক্রথ্মক একনট বোিােূলক প্রে। একনট নবকল্প থ্াকমব । ১০ 

৪ েনিউল-১ ক্রথ্মক একনট ক্রবাযেূলক প্রে। একনট নবকল্প থ্াকমব। ৫ 

৫ েনিউল-২ ক্রথ্মক একনট ক্রবাযেূলক প্রে । একনট নবকল্প থ্াকমব । ৫ 

৬ েনিউল-৩ ক্রথ্মক একনট ক্রবাযেূলক প্রে। একনট নবকল্প থ্াকমব । ৫ 

৭ েনিউল-১, েনিউল-২ এবাং েনিউল-৩ ক্রথ্মক একনট কমে প্রসঙ্গ/নবষময় নিময় টীকা-যেসী 
প্রে হমব। নতিনটে েমযে ক্রয-ক্রকািএকনট নলিমত হমব। 

৫ 

৮ প্রমতেকনট েনিউল ক্রথ্মক কেপমে নতিনট কমে প্রে নিময় ক্রোট পমিেনট সাংনেপ্ত 
উিেনিনিক/তথ্েেূলক প্রে ক্রদ্ওয়া হমব। এমেমে ক্রকাি নবকল্প থ্াকমব িা। 

১ X ১৫ 

  

 Ability. Enhancement. Compulsory. Course (AECC)  

1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

b. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory: 75  

ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project: 25 

v. Credit: 1 



vi. Each Student will be required to submit a Project Report at the end of 

Second Semester of First Year. The Project will be an original work 

which may be related to the Honours Subject of the students but must 

be some aspect of the environmental studies. However, students may 

involve his own habitat while doing his Project. In the month of 

February students should talk to either their teacher of the 

Environmental Studies or the teachers of their own subject to choose 

the Project area. The length of the Project Report should be not less 

than 1500 words but not more than 3000. It may be hand written or 

typed. The Project must be submitted by 31st May. Students should 

submit their Project Report Head of the Department and must obtain 

a Project Completion Certificate from the HoD. 
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বাাংলা সাহিত্যের ইহযিাস (১৮০০ হরিঃ পর্যন্ত) 

History of Bengali literature of 18th Century 

উমদ্দশ্ে : বাাংলা িাষা ও সানহমতেে উদ্ভমবে সেয়কাল ক্রথ্মক ১৮০০ নিস্টাব্দ পযসন্ত বাাংলা সানহমতেে নবনিন্ন যাোে সমঙ্গ নশ্োথ্সীমদ্ে 
পনেনেত ঘটিা এই পামঠে উমদ্দশ্ে।  

েনিউল-১ 

 
 
 
 
েনিউল-২ 

 
েনিউল-৩ 

 Class Hours 
  TH   TU  IA Exam 

বাাংলা িাষা সতনষ্টে পূমবস বাঙানল েনেত সানহতে।  
 
  ২৩ 

 
 
   ৬ 

 
 
  ১ 

বাাংলা িাষা ও সানহমতেে ইনতহাস সম্পনকসত সাযাের্ যাের্া 
বাাংলা সানহমতেে য়ুগনবিাগ-প্রসঙ্গ ও নবতকস। 
বাাংলা িাষা ও সানহমতেে আনদ্ পমবসে গনতপ্রকত নত ও নিদ্শ্সি সেূহ 
েযসাপদ্। 
শ্রীকত ষ্ণকীতসি 

 Class Hours 
  TH   TU  IA Exam 

অ্ি়ুবাদ্ সানহতে-িাগবত, োোয়র্ ও েহািােত  
   ২৩ 

 
    ৬ 

 
     ১ ববষ্ণব পদ্াবলী - নবদ্োপনত, েণ্ডীদ্াস, জ্ঞািদ্াস, ক্রগানবন্দদ্াস 

বেতিে-েনেত সানহতে - বেতিেিাগবত, শ্রীচেতিেেনেতােতত 

 Class Hours 



 
সহায়ক গ্রন্থ (নিবসানেত)  
• বাঙ্গালা সানহমতেে ইনতহাস (১-২) - স়ুক়ু োে ক্রসি |  
• বঙ্গিাষা ও সানহতে ১ে, ২য়, - দ্ীমিশ্েন্দ্র ক্রসি  
• বাাংলা সানহমতেে রূপমেিা (১-২) - ক্রগাপাল হালদ্াে   
• বাাংলা সানহমতেে ইনতবতি (১-৫) - অ্নসতক়ু োে বমন্দোপাযোয়  
• বাাংলা সানহমতেে ইনতকথ্া (১-২) - িূমদ্ব ক্রেৌয়ুেী  
• বাঙানল জানত ও বাাংলা সানহতে (১-২) - আহমেদ্ শ্েীফ  
• েযেয়ুমগে বাাংলা সানহমতেে তথ্ে ও কালক্রে - স়ুিেয় ে়ুমিাপাযোয়   
• বাাংলা েঙ্গলকামবেে ইনতহাস - আশুমতাষ িট্টাোযস।  
• বাাংলা সানহমতেে নবকামশ্ে যাো (১ে) - শ্রীক়ু োে বমন্দোপাযোয়। 

HBNG1CC02N 

ঐনতহানসক িাষানবজ্ঞাি 

(Historical linguistics) 

উমদ্দশ্ে : প্রােীি িােতীয় আযসিাষা ক্রথ্মক আয়ুনিক িােতীয় আযসিাষা নহমসমব বাাংলা িাষাে উদ্ভব ও নবকামশ্ে প্রনতনট পযসাময়ে 
সানহনতেক নিদ্শ্সমিে সহায়তায় ক্রসই ক্রসই পযসাময়ে িাষাগত ববনশ্ষ্টে সম্পমকস নশ্োথ্সীমদ্ে যাের্া ক্রদ্ওয়া । 

েনিউল-১  

 
েনিউল-২  

 
েনিউল-৩  

সহায়ক গ্রন্থ (নিবসানেত)   
• িাষা-প্রকাশ্ বাাংলা বোকের্ - স়ুিীনতক়ু োে েমট্টাপাযোয়  
• সাংস্কত ত ও প্রকত ত িাষাে ক্রেনবকাশ্ (১-২য় িণ্ড) - পমেশ্েন্দ্র েজ়ুেদ্াে  
• বাাংলা িাষা পনেক্রো-পমেশ্েন্দ্র েজ়ুেদ্াে 
• িাষা-নজজ্ঞাসা - নশ্নশ্েক়ু োে দ্াশ্  

  TH   TU  IA Exam 
েঙ্গলকামবেে উদ্ভব ও নবকাশ্  

   ২৩ 
 
    ৬ 

 
     ১ েিসােঙ্গল, যেসেঙ্গল, েণ্ডীেঙ্গল ও অ্ন্নদ্ােঙ্গল। 

প্রর্ময়াপািোি-শ্াহ েহম্মদ্ সগীে, ক্রদ্ৌলত কাজী ও আলাওল। 
শ্াক্তপদ্াবলী-োেপ্রসাদ্ ক্রসি ও কেলাকান্ত িট্টাোযস 

 Class Hours 
  TH   TU  IA Exam 

িাষা, িাষা পনেবাে  
২৩ 

 
৬ 

 
১ প্রােীি িােতীয় আযসিাষা ক্রথ্মক আয়ুনিক নহমসমব বাাংলা িাষাে উদ্ভমবে গনতমেিা 

 Class Hours 
  TH   TU  IA Exam 

প্রােীি বাাংলা িাষাে িাষাতানত্ত্বক লের্ - ক্রপ্রনেত েযসাপদ্    
২৩ 

 
৬ 

 
১ আনদ্-েযে বাাংলা িাষাে িাষাতানত্ত্বক লের্ - ক্রপ্রনেত শ্রীকত ষ্ণকীতসি 

 Class Hours 
  TH   TU  IA Exam 

অ্ন্ত-েযে বাাংলা িাষাে িাষাতানত্ত্বক লের্ - ক্রপ্রনেত অ্ন্নদ্ােঙ্গল   
২৩ 

 
৬ 

 
১ আয়ুনিক বাাংলা িাষাে িাষাতানত্ত্বক লের্ - ক্রপ্রনেত পনেব্রাজক (স্বােী নবমবকািন্দ) 



• িাষাে ইনতবতি - স়ুক়ু োে ক্রসি  
• সাযাের্ িাষানবজ্ঞাি ও বাাংলা িাষা - োমেশ্বে শ্’  
• আয়ুনিক িাষাতত্ত্ব - আব্দ়ুল কালাে েিজ়ুে ক্রোেমশ্দ্ ।  
• বাঙ্গালা িাষাে ইনতবতত্ত্ব - ে়ুহম্মদ্ শ্হীদ়্ুল্লাহ ।  
• বাাংলা িাষা - পাবসতীেের্ িট্টাোযস। 
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বাাংলা সানহমতেে ইনতহাস (উনিশ্ শ্তক) 

(History of Bengali literature 19th Century) 

উমদ্দশ্ে : ঔপনিমবনশ্ক আয়ুনিকতাে সাংস্পমশ্স এমস আোমদ্ে নেন্তা-ক্রেতিা, জীবিোি ও সানহমতে ক্রয আয়ুনিকতাে সঞ্চাে ঘমটনছল তাে 
সমঙ্গ নশ্োথ্সীমদ্ে পনেনেত কোমিাই এই ক্রকামসসে উমদ্দশ্ে। 

েনিউল-১: কাবে-কনবতা ও িাটক-প্রহসি  

 

েনিউল-২: কথ্াসানহতে ও সােনয়ক পে  

 

েনিউল-৩: গদ্ে ও প্রবন্ধ  

বাাংলা িকশ্ােূলক গদ্ে : িবািীেের্ বমন্দাপাযোয়, পোেীোাঁদ্ নেে, কালীপ্রসন্ন নসাংহ  
 

    ২৩ 
 

 

 

৬ 

 

 

১ 

বাাংলা গমদ্েে েেসা ও নবকামশ্ শ্রীোেপ়ুে নেশ্ি ও ক্রফাটস উইনলয়াে কমলমজে িূনেকা  

বাাংলা গদ্ে ও প্রবন্ধ সানহমতেে নবকামশ্ োেমোহি োয়, ঈশ্বেেন্দ্র নবদ্োসাগে, 
অ্েয়ক়ু োে দ্ি, বনিেেন্দ্র েমট্টাপাযোয়, েীে ক্রোশ্ােেফ ক্রহামসি ও নবমবকািমন্দে 
অ্বদ্াি 

 

সহায়ক গ্রন্থ (নিবসানেত)  

 Class Hours 
  TH   TU  IA Exam 

 
ক. 

বাাংলা কামবে আয়ুনিকতাে সঞ্চাে - ক্রপ্রোপট ও স্বরূপ  
১৩ 
 
 

 
 
 
 
৬ 

 
 
 
 
১ 

ঈশ্বেেন্দ্র গুপ্ত, েঙ্গলাল বমন্দোপাযোয় 

েয়ুসূদ্ি দ্ি, ক্রহেেন্দ্র বমন্দোপাযোয়, িবীিেন্দ্র ক্রসি। 
নবহােীলাল েক্রবতসী, েবীন্দ্রিাথ্ ঠাক়ু ে, নগেীন্দ্রমোনহিী দ্াসী, োিক়ু োেী বস়ু 

 
ি. 

আয়ুনিক বাাংলা িাটমকে উদ্ভব ও নবকাশ্।  
েয়ুসূদ্ি দ্ি, দ্ীিবন্ধ়ু  নেে।   ১০   
অ্েততলাল বস়ু, নগনেশ্েন্দ্র ক্রঘাষ, েবীন্দ্রিাথ্ ঠাক়ু ে    

 Class Hours 
  TH   TU  IA Exam 

 
ক. 

িকশ্া-কথ্াগদ্ে ক্রথ্মক উপিোস-বাাংলা উপিোমসে উদ্ভব ও নবকাশ্   
১৩ 
 
 

 
 
 
 
৬ 

 
 
 
 
১ 

বনিেেন্দ্র েমট্টাপাযোয়, বেলাকেিাথ্ ে়ুমিাপাযোয়  

েমেশ্েন্দ্র দ্ি  
বাাংলা ক্রছাটগমল্পে উদ্ভমবে ক্রপ্রোপট ও েবীন্দ্রিাথ্  

 
ি. 

বাাংলা সােনয়ক পমেে উদ্ভব ও নবকাশ্    
  ১০ সাংবাদ্ প্রিাকে, তত্ত্বমবানযিী পনেকা, নবনবযাথ্স সাংগ্রহ , োনসক পনেকা, ক্রসােপ্রকাশ্, বঙ্গদ্শ্সি 



• বাঙ্গালা সানহমতেে ইনতহাস (৩-৪ িণ্ড) - স়ুক়ু োে ক্রসি। 
• বাাংলা গদ্ে সানহমতেে ইনতহাস - সজিীকান্ত দ্াস। 
• বাাংলা সানহমতে গদ্ে - স়ুক়ু োে ক্রসি ।  
• বাাংলা সানহমতেে ইনতবতি (৬-৮) - অ্নসতক়ু োে বমন্দোপাযোয়  
• বাাংলা সানহমতেে ইনতকথ্া (৩-৪)- িূমদ্ব ক্রেৌয়ুেী  
• আয়ুনিক বাাংলা কাবে - তাোপদ্ ে়ুমিাপাযোয়  
• উনিশ্ শ্তমকে গীনতকাবে - অ্রুর্ক়ু োে ে়ুমিাপাযোয় 
• বাাংলা সােনয়ক পমেে ইনতবি (১ে িণ্ড) – সন্দীপ দ্ি  
• Bengal Literature in the Nineteenth Century - Sushil Kr. De । 
• বাাংলা সােনয়ক পে - ব্রমজন্দ্রিাথ্ বমন্দাপাযোয়  
• বাাংলা িাটমকে ইনতহাস - অ্নজতক়ু োে ক্রঘাষ ।  
• বাাংলা িাটেসানহমতেে ইনতহাস - আশুমতাষ িট্টাোযস ।  
• িাটেকাে েয়ুসূদ্ি - ক্রেেগুপ্ত  
• বাাংলা গমদ্েে পদ্াি - নবনজতক়ু োে দ্ি, প্রেথ্িাথ্ নবশ্ী 
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বাাংলা সানহতে : প্রমবশ্ক পাঠ 

(Bengali literature : entrant text) 

উমদ্দশ্ে : বাাংলা িাষা ও সানহমতেে ইনতহাস সম্পমকস প্রাথ্নেক জ্ঞািাজসমিে পে এিামি নশ্োথ্সীো সানহমতেে েসাস্বাদ্মিে স়ুমযাগ পামব । 
সানহমতেে পাঠমক যতটা সম্ভব আিন্দদ্ায়ক কমে ক্রতালাই এমেমে লেে। 

েনিউল-১ : কনবতা 

(ময ক্রকামিা দ্শ্নট পাঠে) Class Hours 
  TH   TU  IA Exam 

ি়ু স়ুক়ু  পা - েযসাপদ্ (৬ষ্ঠ িণ্ড)।  
 

 
 

 
 বড়়ু  েণ্ডীদ্াস - ক্রক িা বাাঁশ্ী বা বড়ানয় কানলিী িই কূমল 

েণ্ডীদ্াস - সই ক্রকবা শুিাইল 
নবদ্োপনত - এ সনি হাোনে দ়্ুমিে িানহ ওে।    
ক্রগানবন্দদ্াস : োযব নক কহব বদ্ব নবপাক   ২৩    ৬      ১ 
জ্ঞািদ্াস - স়ুমিে লানগয়া এ ঘে বাাঁনযি়ু    
লালি ফনকে - সব  কয় লালি নক জাত    
েয়ুসূদ্ি দ্ি – বঙ্গিাষা    
েবীন্দ্রিাথ্ ঠাক়ু ে – নেো    
কাজী িজরুল ইসলাে - কাণ্ডােী হাঁনশ্য়াে    
জীবিািন্দ দ্াশ্ - ক্রবায।    
িীমেন্দ্রিাথ্ েক্রবতসী - ক্রদ্শ্ ক্রদ্িাচ্ছ অ্ন্ধকামে    
শ্ােস়ুে োহোি - আোে িালবাসা    
শ্ঙ্খ ক্রঘাষ - বাবমেে প্রাথ্সিা।   ২৩    ৬     ১ 
শ্নক্ত েমট্টাপাযোয় - অ্বিী বানড় আমছা    
অ্মযাযেিাথ্ পাকড়াশ্ী - েি েল নিজ নিমকতমি    
কানেিী োয় - ক্রযই নদ্ি িানল নদ্ি়ু ও েেমর্    



 

মহিউল-২: কথাসাহিযে। 

 

েনিউল-3: িাটক ও পদ্ে প্রবন্ধ 

সহায়ক গ্রন্থ (নিবসানেত)  
• েযসাগীনত পনেক্রো - নিেসল দ্াশ্  
• শ্রীকত ষ্ণকীতসি - অ্নেেসূদ্ি িট্টাোযস (সম্পানদ্ত) 
• েযেয়ুমগে কনব ও কাবে - শ্িেীপ্রসাদ্ বস়ু  
• েনবেনি- োরুেন্দ্র িট্টাোযস 
• বঙ্গ সানহমতে উপিোমসে যাো - শ্রীক়ু োে বমন্দোপাযোয়  
• বাাংলা উপিোমসে ইনতহাস - ক্রেে গুপ্ত  
• বনিেেন্দ্র - স়ুমবাযেন্দ্র ক্রসিগুপ্ত ।  
• উপিোস সানহমতে বনিে - প্রফ়ু ল্লক়ু োে দ্াশ্গুপ্ত  
• বনিে সের্ী - প্রেথ্িাথ্ নবশ্ী ।  
• বাাংলা উপিোমসে কালান্তে - সমোজ বমন্দাপাযোয় ,  
• সানহমতে ক্রছাটগল্প - িাোয়র্ গমঙ্গাপাযোয়  
• বাাংলা সানহমতেে ক্রছাটগল্প ও গল্পকাে - িূমদ্ব ক্রেৌয়ুেী  
• কামলে প়ুিনলকা - অ্রুর্ক়ু োে ে়ুমিাপাযোয় –   
• একামলে গদ্ে-পদ্ে আমন্দালমিে দ্নলল - সতে গুহ  
• বাাংলা ক্রছাটগল্প : প্রসঙ্গ ও প্রকের্ - বীমেন্দ্র দ্ি  
• বাাংলা গদ্েেীনতে ইনতহাস - অ্রুর্ক়ু োে ে়ুমিাপাযোয় ।  
• বাাংলা সানহমতে িবয়ুগ - শ্নশ্িূষর্ দ্াশ্গুপ্ত ।  
• আয়ুনিক বাাংলা সানহতে - ক্রোনহতলাল েজ়ুেদ্াে  
• বনিেেমন্দ্রে উপিোস : নশ্ল্পেীনত - ক্রেে গুপ্ত। 
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কনবতা নসাংহ – বতে    
জয় ক্রগাস্বােী - জগমত আিন্দযমজ্ঞ    

 Class Hours 
  TH   TU  IA Exam 

ক. বনিেেন্দ্র েমট্টাপাযোয় - োজনসাংহ।    ১৫  
 
   ৬    
   

 
 

    ১ 
 ি.  শ্েৎেন্দ্র েমট্টাপাযোয় - অ্িাগীে স্বগস  

পেশুোে - কনে সাংসদ্ সতীিাথ্ িাদ়্ুড়ী - েের্দ্াস এে.এল.এ.  
সেমেশ্ বস়ু – আদ্াব 

   
  ৮   

 Class Hours 
  TH   TU  IA Exam 

ক. দ্ীিবন্ধ়ু  নেে - িীলদ্পসর্   ১৩  
 
   ৬    
   

 
 

    ১ 
  
 
ি. 

েবীন্দ্রিাথ্ ঠাক়ু ে - েি়ুষে  
প্রেথ্ ক্রেৌয়ুেী – বইপড়া 
অ্বিীন্দ্রিাথ্ ঠাক়ু ে - ক্রসৌন্দমযসে সন্ধাি 

ক্রসানফয়া িাত়ু ি - উিনবাংশ্ শ্তাব্দীে িােীনবপ্লব 

   
  ১০  



বাাংলা সানহমতেে ইনতহাস (নবাংশ্ শ্তক)। 

History of Bengali literature (20th Century) 

উমদ্দশ্ে : এই ক্রকামসসে োযেমে নবশ্ শ্তমকে বাাংলা সানহমতেে গনতপ্রকত নত এবাং স্বরূপ সম্পমকস জ্ঞািাজসি কেমব পড়়ু য়াো। 

মহিউল-১: কাবে-কহবযা ও নাটক 

 

মহিউল-২: কাবেসাহিযে 

 

 

 

মহিউল-২: কথাসাহিযে 

 Class Hours 
  TH   TU  IA Exam 

ক. েবীন্দ্রিাথ্ ঠাক়ু ে     
   
  
  ১৫  

 
 
    
   ৩    
   

 
 

     
     ১ 

  
 
 
 
 

সমতেন্দ্রিাথ্ দ্ি, যতীন্দ্রিাথ্ ক্রসিগুপ্ত, ক্রোনহতলাল েজ়ুেদ্াে, কাজী িজরুল ইসলাে  
জীবিািন্দ দ্াশ্, স়ুযীন্দ্রিাথ্ দ্ি, ব়ুদ্ধমদ্ব বস়ু, নবষ্ণ়ু  ক্রদ্  
সেে ক্রসি, স়ুিাষ ে়ুমিাপাযোয়, স়ুকান্ত িট্টাোযস, বীমেন্দ্র েমট্টাপাযোয়  
স়ুিীল গমঙ্গাপাযোয়, শ্নক্ত েমট্টাপাযোয় , নবিয় েজ়ুেদ্াে  

ি. েবীন্দ্রিাথ্ ঠাক়ু ে, নিমজন্দ্রলাল োয়   
   ৮ 

 
৩ 

 
নবজি িট্টাোযস, ত়ু লসী লানহড়ী  
েন্মথ্ োয়, উৎপল দ্ি, বাদ্ল সেকাে 

 Class Hours 
  TH   TU  IA Exam 

ক. েবীন্দ্রিাথ্ ঠাক়ু ে     
   
  
  ১৫  

 
 
    
   ৩    
   

 
 

     
     ১ 

  
 
 
 
 

সমতেন্দ্রিাথ্ দ্ি, যতীন্দ্রিাথ্ ক্রসিগুপ্ত, ক্রোনহতলাল েজ়ুেদ্াে, কাজী িজরুল ইসলাে  
জীবিািন্দ দ্াশ্, স়ুযীন্দ্রিাথ্ দ্ি, ব়ুদ্ধমদ্ব বস়ু, নবষ্ণ়ু  ক্রদ্  
সেে ক্রসি, স়ুিাষ ে়ুমিাপাযোয়, স়ুকান্ত িট্টাোযস, বীমেন্দ্র েমট্টাপাযোয়  
স়ুিীল গমঙ্গাপাযোয়, শ্নক্ত েমট্টাপাযোয় , নবিয় েজ়ুেদ্াে  

ি. েবীন্দ্রিাথ্ ঠাক়ু ে, নিমজন্দ্রলাল োয়   
   ৮ 

 
৩ 

 
নবজি িট্টাোযস, ত়ু লসী লানহড়ী  
েন্মথ্ োয়, উৎপল দ্ি, বাদ্ল সেকাে 

 Class Hours 
  TH   TU  IA Exam 

েবীন্দ্রিাথ্ ঠাক়ু ে  
 

 
 

 
 শ্েৎেন্দ্র েমট্টাপাযোয় (ঔপিোনসক)  

জগদ্ীশ্ গুপ্ত (গল্পকাে), পেশুোে (গল্পকাে) 
সতীিাথ্ িাদ়্ুড়ী, স়ুমবায ক্রঘাষ (গল্পকাে),  ক্রপ্রমেন্দ্র নেে (গল্পকাে)     

নবিূনতিূষর্ বমন্দোপাযোয়, তাোশ্িে বমন্দোপাযোয়, োনর্ক বমন্দোপাযোয়    ২৩    ৬      ১ 

ক্রসামেি েন্দ (গল্পকাে), সেমেশ্ বস়ু (গল্পকাে)     



 

েনিউল-৩: গদ্ে-প্রবন্ধ ও সােনয়কপে 

 

সিায়ক গ্রন্থ (হনবযাহিয) 

• বাঙ্গালা সানহমতেে ইনতহাস (৫ িণ্ড) - স়ুক়ু োে ক্রসি 
• বাাংলা সানহমতেে ইনতকথ্া (৩-৪) - িূমদ্ব ক্রেৌয়ুেী  
• েবীন্দ্রাি়ুসােী কনবসোজ - অ্রুর্ক়ু োে ে়ুমিাপাযোয় ।  
• আোে কামলে কময়কজি কনব - জগদ্ীশ্ িট্টাোযস ।  
• েবীন্দ্রিাটে পনেক্রো - উমপন্দ্রিাথ্ িট্টাোযস ।  
• বাাংলা িাটমকে ইনতহাস - অ্নজতক়ু োে ক্রঘাষ  
• সােনয়কপে প্রসমঙ্গ - পাথ্সনজৎ গমঙ্গাপাযোয়  
• বঙ্গসানহমতে উপিোমসে যাো - শ্রীক়ু োে বমন্দোপাযোয় 
• আয়ুনিকতা ও েবীন্দ্রিাথ্ – আব়ু সয়ীদ্ আইয়়ুব  
• পান্থজমিে সিা - আব়ু সয়ীদ্ আইয়়ুব।  
• বাাংলা সােনয়কপমেে ইনতবতি (২য় িণ্ড) - সন্দীপ দ্ি  
• বাাংলা প্রবন্ধ সানহমতেে যাো (১,২,৩ িণ্ড) - অ্যীে ক্রদ্ 
• কমল্লামলে কাল - জীমবন্দ্র নসাংহ োয় 
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 প্রাগায়ুনিক সানহতে  

(Pre-History literature) 

উমদ্দশ্ে : প্রাগায়ুনিক সানহমতেে এই ক্রকাসসনটে োযেমে নশ্োথ্সীো সানহমতেে েসাস্বাদ্মিে পাশ্াপানশ্ যামত বাঙ্গানলে সোজ ও যেস-
সাংস্কত নতে নববতসমিে গনতমেিানটমকও অ্ি়ুযাবি কেমত পামে ক্রসনদ্মক লেে োিা হময়মছ। 

েনিউল-১ : ববষ্ণব পদ্াবলী (কনলকাতা নবশ্বনবদ্োলয় সাংস্কের্) 

আশ্াপূর্সা ক্রদ্বী, বসয়দ্ ওয়ানলউল্লাহ    

 Class Hours 
  TH   TU  IA Exam 

 
 
 
 
ক. 
  
 
 

েবীন্দ্রিাথ্ ঠাক়ু ে     
   
  
  ১৩  
 
    

 
 
    
   ৩    
   

 
 

 
 

     
     ১ 

োমেন্দ্রস়ুন্দে নেমবদ্ী  
প্রেথ্ ক্রেৌয়ুেী  
ক্রোনহতলাল েজ়ুেদ্াে  
ব়ুদ্ধমদ্ব বস়ু  

ক্রগাপাল হালদ্াে  
বসয়দ্ ে়ুজতবা আলী  

 
ি. 

িােতী, সব়ুজপে   
  ১০ 

 
৩ 

 
কমল্লাল, কানলকলে, প্রগনত।  
প্রবাসী, িােতবষস, শ্নিবামেে নেনঠ 
পনেেয়, কনবতা, কত নিবাস, পূবসাশ্া 

 Class Hours 
  TH   TU  IA Exam 

প্রােনম্ভক আমলােিা     



 

েনিউল-২: কথ্াসানহতে 

 

েনিউল-৩: শ্াক্ত পদ্াবলী (কনলকাতা নবশ্বনবদ্োলয় সাংস্কের্) ও জিপদ্াবলী (প: ব: বাাংলা অ্কামদ্নে ) 

িীেিয়মি িীে ঘি নসঞ্চমি     

আজ়ু হাে নক ক্রপিল়ু িবিীপ েন্দ।  

দ্াাঁড়াইয়া িমন্দে আমগ ক্রগাপাল কামন্দ অ্ি়ুোমগ     

ঘমেে বানহমে দ্মণ্ড শ্তবাে              

রূপ লানগ আাঁনি ঝ়ু মে গুমর্ েি িামে      

এেি নপেীনত কি়ু  িানহ ক্রদ্নি শুনি।   ২৩    ৬      ১ 

সনি নক প়ুছনস অ্ি়ুিব ক্রোয়।     

কন্টক গানড় কেলসে পদ্তল     

েনন্দে বানহে কনঠি কপাট নক ক্রোনহিী জাি     

বয়ু নক  ক্রোনহিী  জাি বয়ু ত়ু নে ক্রয আোে প্রার্     

অ্ি়ু ে তপি তামপ যনদ্ জােব।     

বহনদ্ি পমে বয়ুয়া এমল     

তাতল বসকত বানে-নবন্দ়ুসে    

 Class Hours 
  TH   TU  IA Exam 

েণ্ডীেঙ্গল (১ে িণ্ড) - ে়ুক়ু ন্দ েক্রবতসী (কনলকাতা নবশ্বনবদ্োলয় সাংস্কের্)।   ২৩     ৬    
   

     ১ 

 Class Hours 
  TH   TU  IA Exam 

প্রােনম্ভক আমলােিা   
 

 
 

 
 নগনেবে, আে আনে পানেমি ক্রহ, প্রবাময নদ্মত উোমে (বালেলীলা)  

নগনে, এবাে আোে উো এমল (আগেিী)  

বামে বামে কহ োনর্, ক্রগৌেী আনিবামে (ঐ)    ২৩    ৬      ১ 

ওমে িবেী নিনশ্, িা হইও ক্রে (নবজয়া)  

ওমহ প্রািিাথ্ নগনেবে ক্রহ (ঐ)।  

            

ক্রকবল আসাে আশ্া, িমব আসা (িমক্তে আক়ু নত)      

আোয় দ্াও ো তনবলদ্ােী(ঐ)   ২৩    ৬      ১ 

আমছ বানে পয়দ্া কনে - ক়ু নবে ক্রগাাঁসাই।     

আনে ক্রকাথ্ায় পাব তামে - গগি হেকো     

আমগ োি়ুষ পমে যেস - দ়্ুদ়্ু শ্াহ     

সমব হমচ্ছ পাে এক ক্রিয়ায় - নফনকে োাঁদ্     



সহায়ক গ্রন্থ (নিবসানেত)   
• েযেয়ুমগে কনব ও কাবে - শ্িেীপ্রসাদ্ বস়ু  
• েণ্ডীদ্াস ও নবদ্োপনত - শ্িেীপ্রসাদ্ বস়ু  
• শ্রীোযাে ক্রেনবকাশ্ - শ্নশ্িূষর্ দ্াশ্গুপ্ত  
• ববষ্ণব েস প্রকাশ্ - ে়ু নদ্োে দ্াস। ।  
• বমঙ্গ ববষ্ণবযেস - েোকান্ত েক্রবতসী। 
• শ্াক্ত পদ্াবলী - জাহ্নবীক়ু োে েক্রবতসী  
• শ্াক্তগীনত পদ্াবলী - অ্রুর্ক়ু োে বস়ু।  
• বাাংলা েঙ্গলকামবেে ইনতহাস - আশুতাম ষ িট্টাোজস   
• েণ্ডীেঙ্গল - স়ুক়ু োে ক্রসি সম্পানদ্ত  
• েণ্ডীেঙ্গল - ে়ু নদ্োে দ্াস সম্পানদ্ত  
• িােমতে শ্নক্ত সাযিা ও শ্নক্ত সানহতে- শ্রী শ্শ্ীিূষর্ দ্াশ্গুপ্ত 
 

HBNG3CC07N 

ছন্দ, অ্লাংকাে ও কাবেতত্ত্ব। 

(Rhythms, Ornaments, Poetics) 

উমদ্দশ্ে : সানহমতেে নশ্োথ্সীমদ্ে ছন্দ, অ্লাংকাে ও কাবেতত্ত্ব নবষময় তত্ত্বজ্ঞাি থ্াকা প্রয়াম জি ।এই ক্রকাসস নশ্োথ্সীমদ্ে কাবে-কনবতা 
পাঠমক গিীেতে কেমব । 

মহিউল-১: ছন্দ 

 

 

 

দ্লবতি/শ্বাসাঘাত প্রযাি/বলবতি/স্বেবতি/ছড়াে ছন্দ/মলৌনকক ছন্দ - উদ্াহের্সহ ববনশ্ষ্টে।  

  

  ২৩ 

 

 

 

  ৬ 

 

 

১ 
বাাংলা ছমন্দে কময়কনট রূপবমন্ধে পনেেয় ও উদ্াহের্সহ আলাম েিা - পয়াে, সমিট 

অ্নেোেে, ে়ুক্তক ও গদ্েছন্দ 

ছমন্দানলনপ প্রর্য়ি (পবস,পদ্,দ্ল,পঙনক্ত, লয়, োো ও েীনতে উমল্লি বাঞ্ছিীয়) 

 

েনিউল-২ : অ্লাংকাে 

আনে একনদ্িও িা ক্রদ্নিলাে তামে - লালি শ্াহ।    

সব ক্রলামক কয় লালি কী জাত - লালি শ্াহ     

এেি োিবজিে আে কী হমব - লালি শ্াহ    

 Class Hours 
  TH   TU  IA Exam 

কনবতা ও ছন্দ - সাযাের্ আমলােিা   
 

 
 

 
 দ্ল/অ্েে, কলা/োো, যনত, যনতমলাপ, পবস, পঙনক্ত েের্, ছে, পদ্ 

বাাংলা ছমন্দে নেযাো। 

নেশ্রবতি/তািপ্রযাি/অ্েেবতি -উদ্াহের্সহ ববনশ্ষ্টে    ২৩    ৬      ১ 

সেল কলাবতি/ কলাবতি/ ধ্বনি প্রযাি/োোবতি - উদ্াহের্সহ ববনশ্ষ্টে              



েনিউল-৩ : কাবেতত্ত্ব 

 
সহায়ক গ্রন্থ (নিবসানেত) 
• বাাংলা ছমন্দে েূলসূে - অ্েূলেযি ে়ুমিাপাযোয়।  
• ি়ুতি ছন্দ পনেক্রো - প্রমবাযেন্দ্র ক্রসি।  
• বাাংলা ছন্দ পনেেয় - িীলেতি ক্রসি।  
• অ্লাংকাে েনন্দ্রকা - শ্োোপদ্ েক্রবতসী। 
• বাাংলা ছন্দ - জীমবন্দ্র নসাংহ োয়।  
• বাাংলা অ্লাংকাে - জীমবন্দ্র নসাংহ োয়।  
• কাবে নবোে - স়ুমেন্দ্রিাথ্ দ্াশ্গুপ্ত । 
• কাবেতত্ত্ব নবোে - দ়্ুগসাশ্িে ে়ুমিাপাযোয়  
• সানহতে নবোে - নবেলক়ু োে ে়ুমিাপাযোয় । 
• ছন্দতত্ত্ব ছন্দরূপ - পনবে সেকাে।  
• কাবেতত্ত্ব - আনেস্টটল (নশ্নশ্েক়ু োে দ্াশ্ অ্ি়ুনদ্ত)।  
• আনেস্টটমলে ক্রপাময়নটক ও সানহতেতত্ত্ব - সাযিক়ু োে িট্টাোযস। 
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বর্সিােূলক িাষানবজ্ঞাি ও বাাংলা িাষা 

(Descriptive Linguistics & Bengali language) 

উমদ্দশ্ে : সানহমতেে সাম্মানিক পযসাময়ে ছাে নহমসমব বাাংলা িাষাতত্ত্ব ও শ্ব্দতত্ত্ব সম্পমকস যােিা থ্াকা অ্তেন্ত গুরুত্বপূর্স। ক্রসই লেেপূেমর্ 
এই ক্রকাসসনট বতনে কো হময়মছ। 

েনিউল-১  

 Class Hours 
  TH   TU  IA Exam 

কনবতা ও ছন্দ - সাযাের্ আমলােিা   
 

২৩ 

 
 
৬ 

 
 
১ 

উদ্াহের্সহ সাংজ্ঞা - অ্ি়ুপ্রাস, ক্রিষ, যেক, বমক্রানক্ত  

উদ্াহের্সহ সাংজ্ঞা - উপো, রূপক, সোমসানক্ত, উৎমপ্রো, অ্পহূনত, দ্তষ্টান্ত, বেনতমেক, । 
নবমোয, অ্থ্সান্তেিোস, বোজস্তুনত 

অ্লাংকাে নির্সয়              

   

 Class Hours 
  TH   TU  IA Exam 

কাবে নজজ্ঞাসা - অ্ত়ু লেন্দ্র গুপ্ত (পাঠে-ধ্বনি ও েস)।    ১৫    ৩    
    ১ অ্ি়ুকের্তত্ত্ব    ৮     ৩ 

 Class Hours 



 

েনিউল-২ 

 

েনিউল - ৩ 

 

সহায়ক গ্রন্থ (নিবসানেত)  
• সাযাের্ িাষানবজ্ঞাি ও বাাংলা িাষা - োমেশ্বে শ্’ । 
• িাষাে ইনতবতি - স়ুক়ু োে ক্রসি  
• িাষানবদ্ো পনেেয় - পমেশ্েন্দ্র িট্টাোযস  
• বাাংলা িাষা পনেক্রো (১-২) - পমেশ্েন্দ্র েজ়ুেদ্াে 
• উপিাষা েেসাে িূনেকা - েনিরুজ্জাোি  
• িাষাতত্ত্ব অ্ি়ুশ্ীলি - েনিরুজ্জাোি।  
• বাাংলা িাষাে বোকের্ ও তাে ক্রেনবকাশ্ – ক্রোনহতলাল েজ়ুেদ্াে  
• িাষাপ্রকাশ্ বাাংলা বোকের্ - স়ুিীনতক়ু োে েমট্টাপাযোয়।  
• প্রনেত বাাংলািাষাে বোকের্ - পনবে সেকাে, েনফক়ু ল ইসলাে 
 
 
 
 

 

 

HBNG4CC09N 

কথ্াসানহতে 

Fiction literature 

উমদ্দশ্ে : তততীয় ক্রসমেষ্টামে বাাংলা সানহমতেে আয়ুনিক পযসাময়ে ইনতহাস এবাং িাষানবজ্ঞাি নবষময় জ্ঞািাজসমিে পাশ্াপানশ্ নশ্োথ্সীো এই 
ক্রকাসসনট পড়মব । আয়ুনিক সেময়ে জনটলতা, বেনষ্ট ও সেনষ্টে িন্দ্ব, বাঙানলে পানেবানেক জীবমি িােীে অ্বিামি, পনেমবশ্ সম্পনকসত 
িাবিা এবাং োি়ুমষে লড়াই-সাংগ্রামেে িািা প্রবর্তামক পড়়ু য়ামদ্ে ক্রোিামিাে ক্রেষ্টা কো হমব এই ক্রকামসসে োযেমে । 

েনিউল-১: উপিোস (ময-ক্রকামিা একনট) 

  TH   TU  IA Exam 
ধ্বনি, বর্স, অ্েে - সাংজ্ঞাথ্স ও পােস্পনেক সম্পকস      

  ২৩ 
    

    
    ৬ 
     

   
    ১ ে়ুক্তযাো-েবীন্দ্রিাথ্ ঠাক়ু ে। 

 Class Hours 
  TH   TU  IA Exam 

শ্ব্দ নববতসি, বাাংলা িাষাে ধ্বনি পনেবতসমিে েীনত ও প্রকত নত     
  ২৩ 
 

 
   ৬  

 
     ১ 

বাাংলা শ্ব্দাথ্স পনেবতসমিে যাো, বাাংলা িাষাে উপিাষা 

 Class Hours 
  TH   TU  IA Exam 

বাাংলা িাষাে রূপতানত্ত্বক আমলােিা - বেি, নলঙ্গ, প়ুরুষ, সোস, নবিনক্ত, কােক, প্রতেয়, 
নক্রয়াে কাল ও অ্বেয় 

  ২৩ 
 

    ৬       ১ 



 

েনিউল-২: উপিোস (ময-ক্রকামিা একনট) 

 

েনিউল-৩: ক্রছাটগল্প 

 

সহায়ক গ্রন্থ (নিবসানেত)  

• শ্েৎেন্দ্র : জীবি ও সানহতেনবোে - অ্নজতক়ু োে ক্রঘাষ। 
• বঙ্গ সানহমতে উপিোমসে যাো - শ্রীক়ু োে বমন্দোপাযোয়। 
• বাাংলা উপিোমসে কালান্তে - সমোজ বমন্দোপাযোয় । 
• েবীন্দ্রিাথ্ - স়ুমবাযেন্দ্র ক্রসিগুপ্ত । 
• শ্েৎেন্দ্র - স়ুমবাযেন্দ্র ক্রসিগুপ্ত ।   
• শ্েৎেন্দ্র : প়ুিনবসোে - অ্রুর্ক়ু োে ে়ুমিাপাযোয়  
• েবীন্দ্র ক্রছাটগল্প গমল্পে নশ্ল্পরূপ - তমপাব্রত ক্রঘাষ 
• েবীন্দ্র উপিোমসে নিেসার্নশ্ল্প - গানপকািাথ্ োয়মেৌয়ুেী  
• েবীন্দ্রিামথ্ে ক্রছাটগল্প ও উপিোস - উমপন্দ্রিাথ্ িট্টাোযস ।  
• বাাংলা ক্রছাটগল্প : প্রসঙ্গ ও প্রকের্ - বীমেন্দ্র দ্ি ।  
• কথ্া ও সানহমতে েবীন্দ্রিাথ্ - নবশ্বপনত ক্রেৌয়ুেী। 
• ঔপিোনসক োনিক বমন্দোপাযোয় - সমোজমোহি নেে । 
• েবীন্দ্রসানহমতেে িূনেকা - িীহােেঞ্জি োয় । 
• েবীন্দ্র উপিোস সেীো - সতেব্রত ক্রদ্ । 
• েবীন্দ্র-োিস - অ্েনবন্দ ক্রপাদ্দাে।  
• বাাংলা ক্রছাটগল্প ও গল্পকাে - িূমদ্ব ক্রেৌয়ুেী। 
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 Class Hours 
  TH   TU  IA Exam 

ক্রোমিে বানল -েবীন্দ্রিাথ্ ঠাক়ু ে     
  ২৩ 
 

     
   ৬  

      
     ১ ক্রদ্িাপাওিা - শ্েৎেন্দ্র েমট্টাপাযোয় 

 Class Hours 
  TH   TU  IA Exam 

পমথ্ে পাাঁোলী - নবিূনতিূষর্ বমন্দোপাযোয়    
  ২৩ 
 

     
   ৬  

      
     ১ অ্েমর্েে অ্নযকাে - েহামশ্বতা ক্রদ্বী 

 Class Hours 
  TH   TU  IA Exam 

 
ক. 

েবীন্দ্রিাথ্ ঠাক়ু মেে ক্রছাটগল্প : নিশ্ীমথ্, একোনে, স়ুিা, অ্নতনথ্, লোবমেটেী,  
অ্িনযকাে প্রমবশ্, স্ত্রীে পে, ে়ু নযত পাষার্ (ময ক্রকাি ৫নট)। 

  ১১  
 

  ৩    
   

       
 
     ১  

ি. 
পময়াে়ুিে : জগদ্ীশ্ গুপ্ত, েহািগে : ক্রপ্রমেন্দ্র নেে, ফনসল : স়ুমবায ক্রঘাষ ,  
প্লাবিকাল : স়ুনেো িট্টাোযস, ক্রোে : ক্রজোনতনেন্দ্র িন্দী, আত্মজা : নবেল কে, নবজমিে 
েক্তোাংস : সন্দীপি েমট্টাপাযোয়, ক্রটাবামটক নসাং : সাদ্ত ক্রহামসি োমন্টা (ময ক্রকাি ৫নট )। 

  
  ১২ 

 
৩ 



িাটক ও িাটেেঞ্চ 

(Drama & Drama stage) 

উমদ্দশ্ে : িাটেেঞ্চ ও িাটমকে নবকাশ্ পেস্পমেে সামপমে ও পনেপূেক। সাোনজক বাস্তবতাে দ্পসর্ নহমসমব িাটেসানহতে পামঠে 
পাশ্াপানশ্ পড়়ু য়াো িাটেেমঞ্চে নবকাশ্মকও নবমবেিাে েমযে োিমব এই উমদ্দমশ্ে ক্রকাসসনট কো হময়মছ। 

েনিউল-১ 

 

েনিউল-2 

 

েনিউল-৩ : েঙ্গেমঞ্চে ইনতহাস 

 
সহায়ক গ্রন্থ (নিবসানেত)  
• িাটমকে কথ্া - অ্নজতক়ু োে ক্রঘাষ  
• বাাংলা িাটেেমঞ্চে ইনতহাস - ব্রমজন্দ্রিাথ্ বমন্দোপাযোয়  
• েবীন্দ্রিাটে সেীো : রূপক-সাাংমকনতক - দ়্ুগসাশ্িে ে়ুমিাপাযোয়  
• কামলে োো ও েবীন্দ্রিাটক - শ্ঙ্খ ক্রঘাষ  
• বাাংলা নথ্ময়টামেে ইনতহাস - দ্শ্সি ক্রেৌয়ুেী  
• েবীন্দ্রসানহমতেে িেিােী (৩য় িণ্ড) - ক্রগাপীমোহি নসাংহ োয়  
• কনব শ্রীেয়ুসূদ্ি - ক্রোনহতলাল েজ়ুেদ্াে  
• গর্িাটে আমন্দালি - দ্শ্সি ক্রেৌয়ুেী।  
• বাাংলা িাটেেমঞ্চে রূপমেিা - দ়্ুগসাশ্িে ে়ুমিাপাযোয়  
• িাটেেঞ্চ িাটেরূপ - পনবে সেকাে। 
• েঙ্গেমঞ্চ বাাংলা িাটমকে প্রময়াগ - অ্নজতক়ু োে ক্রঘাষ  

• িাটেতত্ত্ব ও িাটেেঞ্চ - অ্নজতক়ু োে ক্রঘাষ 
 

 Class Hours 
  TH   TU  IA Exam 

ব়ুড় সানলমকে ঘামড় ক্রোাঁ-েয়ুসূদ্ি দ্ি    ৮     ২       
     ১ ে়ুক্তযাো-েবীন্দ্রিাথ্ ঠাক়ু ে    ১৫      ৪ 

 Class Hours 
  TH   TU  IA Exam 

কাোগাে - েন্মথ্ োয়।     ৮    ২       
     ১ নটমিে তমলায়াে - উৎপল দ্ি    ১৫    ৪ 

 Class Hours 
  TH   TU  IA Exam 

ক্রলমবিফ ও ক্রবঙ্গনল নথ্ময়টাে, িবীি বস়ুে শ্োেবাজাে নথ্ময়টাে, ক্রবলগানছয়া িাটেশ্ালা, 
ক্রজাড়াসাাঁমকা িাটেশ্ালা, বাগবাজাে অ্োমেোে নথ্ময়টাে (শ্োেবাজাে িাটেসোজ)   

    
 
   ২৩ 
    

    
 
   ৬  
   

     
      
     ১ িোশ্িাল নথ্ময়টাে (প্রথ্ে ও নিতীয় পবস)  

িাটেনিয়ন্ত্রর্ নবল  

গর্িাটে ও িবিাটে আমন্দালমিে কাল 
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আয়ুনিক বাাংলা কাবে-কনবতা 

(Modern Bengali Poetry) 

উমদ্দশ্ে : ঔপনিমবনশ্ক আয়ুনিকতাে সাংস্পমশ্স এমস আোমদ্ে কামবে ক্রয িবয়ুমগে সঞ্চাে হময়নছল, তাে নবনিন্ন পবসমক পড়়ু য়াো 
অ্ি়ুযাবি কেমত পােমব এই ক্রকাসসনটে োযেমে । 

েনিউল-১  

 
েনিউল-২: ক্রছাটগল্প 

 

েনিউল - ৩ 

 

সহায়ক গ্রন্থ (নিবসানেত)  
• কনব শ্রীেয়ুসূদ্ি - োনহতলাল েজ়ুেদ্াে। 
• েয়ুসূদ্ি কনব আত্মা ও কাবেনশ্ল্প - ক্রেে গুপ্ত। 
• েয়ুসূদ্ি : কনব ও িাটেকাে - স়ুমবাযেন্দ্র ক্রসিগুপ্ত  
• েবীন্দ্র সের্ী - প্রেথ্িাথ্ নবশ্ী । 

 Class Hours 
  TH   TU  IA Exam 

বীোঙ্গিা কাবে - েয়ুসূদ্ি দ্ি     
  ২৩ 
    

    
   ৬  
   

     
     ১ পাঠে : দ়্ুষ্মমন্তে প্রনত শ্ক়ু ন্তলা, ক্রসামেে প্রনত তাো, িােকািামথ্ে প্রনত রুনিিী, দ্শ্েমথ্ে প্রনত 

বকমকয়ী, লক্ষ্মমর্ে প্রনত শূ্পসিিা এবাং িীলধ্বমজে প্রনত জিা 

 Class Hours 
  TH   TU  IA Exam 

ক. 
 

নিবসানেত কনবতা - েবীন্দ্রিাথ্ ঠাক়ু ে।    ১৩ 
    

  ৩    
 

       
      
     ১ 

পাঠে : বয়ু, ক্রবাঝাপড়া, প্রথ্ে পূজা, ঐকতাি 
ি. সনঞ্চতা - কাজী িজরুল ইসলাে    ১০    ৩ 

 পাঠে : নবমরাহী, দ্ানের, িােী, আোে বকনফয়ৎ 

 Class Hours 
  TH   TU  IA Exam 

 একামলে কনবতা সঞ্চয়ি (কনলকাতা নবশ্বনবদ্োলয় সাংস্কের্)    ১৩ 
    

  ৩    
 

       
      
     ১ 

 পাঠে :  
 
 
ক. 

োনে - জীবিািন্দ দ্াশ্,    ১০    ৩ 
 ক্রসাহাংবাদ্ - স়ুযীন্দ্রিাথ্ দ্ি 

সাংগনত - অ্নেয় েক্রবতসী    
েবীন্দ্রিামথ্ে প্রনত - ব়ুদ্ধমদ্ব বস়ু    
প্রচ্ছন্ন স্বমদ্শ্ - নবষ্ণ়ু  ক্রদ্    

 
ি. 
 

বযূ -স়ুিাষ ে়ুমিাপাযোয়    
ক্রবাযি - স়ুকান্ত িট্টাোযস    
কথ্াোিবী(িান্দীে়ুি) - েনল্লকা ক্রসিগুপ্ত    
 স্মতনতে শ্হমে - স়ুিীল গমঙ্গাপাযোয়    

 ক্রযমত পানে নকন্তু ক্রকি যামবা – শ্নক্ত েমট্টাপাযোয়    



• েবীন্দ্রকাবে পনেক্রো - উমপন্দ্রিাথ্ িট্টাোযস । 
• আয়ুনিক বাাংলা কাবে পনেেয় - দ্ীনপ্ত নেপাঠ… 
• আয়ুনিক কনবতাে নদ্গ্বলয় - অ্শ্রুক়ু োে নশ্কদ্াে । 
• আোে কামলে কময়কজি কনব - জগদ্ীশ্ িট্টাোযস ।  
• আয়ুনিক বাাংলা কনবতায় ইউমোপীয় প্রিাব - েঞ্জ়ুিাষ নেে। 
• বাাংলা কনবতাে োলনেে - স়ুনেতা েক্রবতসী ।  
• িজরুমলে কনবতা : অ্সাংযমেে নশ্ল্প - ক্রেে গুপ্ত ।  
• জিগমর্ে কনব কাজী িজরুল ইসলাে - কল্পতরু ক্রসিগুপ্ত।  
• নিিঃশ্মব্দে তজসিী - শ্ঙ্খ ক্রঘাষ ।  
• আয়ুনিক কনবতাে ইনতহাস - আমলাকেঞ্জি দ্াশ্গুপ্ত ও ক্রদ্বীপ্রসাদ্ বমন্দোপাযোয় । 
• কনবতাে নেল ও অ্নেল - নশ্নশ্েক়ু োে দ্াশ্  
• এই কাবে এই হাতছানি – শ্নক্ত েমট্টাপাযোয় ।  
• বাাংলা কনবতাে কালান্তে - সমোজ বমন্দোপাযোয়।  
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প্রবন্ধ ও নবনবয েেিা 

(Essay & Miscellaneous Compositions) 

উমদ্দশ্ে : বাাংলা প্রবমন্ধ দ্াশ্সনিকতাে বা নেন্তাে প্রসাে ঘমটমছ উনিশ্ শ্তমকে েযেিাগ ক্রথ্মকই । সোজ, োষ্ট্র, নশ্ো, নবজ্ঞাি, িাষা, 
সানহতে, যেস, দ্শ্সি - িািা নবষময়ই বাঙানল নেন্তকগর্ প্রবমন্ধে োযেমে তাাঁমদ্ে িাবিামক বেক্ত কমেমছি । েবীন্দ্রিামথ্ে নছন্নপমেও 
নবশ্বমবামযে এক অ্িিে রূপ বেক্ত হময়মছ । এই ক্রকাসসনটে োযেমে নশ্োথ্সীে সোজ ও সানহতে সম্পনকসত নবনেে নবষময় সেতদ্ধ হমত 
পােমব । 

েনিউল-১ 

 

েনিউল-২ 

 Class Hours 
  TH   TU  IA Exam 

ক. 
 

কেলাকামন্তে দ্প্তে - বনিেেন্দ্র েমট্টাপাযোয়      ১১ 
    

  ৩    
 

       
      
     
 
     ১ 

পাঠে : একা-ক্রক গায় ওই, আোে েি, পতঙ্গ, নবড়াল  
 
 
 
ি. 

একামলে প্রবন্ধ সঞ্চয়ি (কনলকাতা নবশ্বনবদ্োলয় সাংস্কের্)     
 
  ১২ 

    
 
   ৩ 

 

পাঠে প্রবন্ধ : 

সাংস্কত নতে সাোনজক দূ্েত্ব - নবিয় ক্রঘাষ  

নশ্ো ও নবজ্ঞাি - সমতেন্দ্রিাথ্ বস়ু। 

ক্রয ক্রদ্মশ্ বহ যেস বহ িাষা - অ্ন্নদ্াশ্িে োয়  

সানহমতেে োজিীনত - সমোজ আোযস 

 Class Hours 
  TH   TU  IA Exam 

ক. 
 

সানহতে - েবীন্দ্রিাথ্ ঠাক়ু ে     ১১ 
    

  ৩    
 

       
      
     
 
     ১ 

পাঠে : সানহমতেে তাৎপযস, সানহমতেে নবোেক, ক্রসৌন্দযসমবায 
 
 
 

একামলে সোমলােিা সঞ্চয়ি (কনলকাতা নবশ্বনবদ্োলয় সাংস্কের্)     
 
  ১২ 

    
 
   ৩ 

পাঠে প্রবন্ধ : 

আয়ুনিক সানহতে - ক্রগাপাল হালদ্াে  



 

েনিউল - ৩ 

 
সহায়ক গ্রন্থ (নিবসানেত) 
• নেন্তািায়ক বনিেেন্দ্র - িবমতাষ দ্ি।  
• বনিেেমন্দ্রে সানহতে নজজ্ঞাসা - নবষ্ণ়ু পদ্ িট্টাোযস  
• েবীন্দ্রসানহতে পাঠ - হেপ্রসাদ্ নেে  
• েবীন্দ্রেেসা - ক্রদ্বীপদ্ িট্টাোযস 
• েবীন্দ্রিন্দি তত্ত্ব - নবেলক়ু োে ে়ুমিাপাযোয় বনিেেন্দ্র- ক্রোনহতলাল েজ়ুেদ্াে 
• বনিেোিস - অ্েনবন্দ ক্রপাদ্দাে  
• বাাংলা প্রবন্ধ সানহমতেে যাো (১,২ িণ্ড) - অ্যীে ক্রদ্  
• সোমলােিা-সানহতে-পনেেয়- কনলকাতা নবশ্বনবদ্োলয় প্রকানশ্ত  
• জনেদ্াে েবীন্দ্রিাথ্ - অ্নেতাি ক্রেৌয়ুেী 
• নশ্লাইদ্হ ও েবীন্দ্রিাথ্ - শ্েীন্দ্রিাথ্ অ্নযকােী ।  
• নছন্নপোবলী - ক্রগাপালেন্দ্র োয় 
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সানহমতেে রূপ ও েীনত 

Complextion method & literature 

উমদ্দশ্ে : সানহমতেে রূপচবনেে ও গঠিেীনত সম্পমকস এই ক্রকামসস যাের্া প্রদ্াি কো হমব । সানহমতেে নবনিন্ন সাংরূমপে রূপ ও আনঙ্গক 
সম্পমকস জ্ঞািাজসমিে পাশ্াপানশ্ নশ্োথ্সীে সানহমতেে নববতসি সম্পমকসও যাের্া লাি কেমত পােমব। 

 
 
 
 
 
েনিউল-১:  কাবে-কনবতা ও িাটক 

ি. েবীন্দ্রিাথ্ ও উিেসাযক - ব়ুদ্ধমদ্ব বস়ু  

পাশ্চাতে ও প্রােে সোমলােিা যাো - স়ুমবাযেন্দ্র ক্রসিগুপ্ত  

উপিোস ও সোজবাস্তবতা - আিতারুজ্জাোি ইনলয়াস 

 Class Hours 
  TH   TU  IA Exam 

নছন্নপে - েবীন্দ্রিাথ্ ঠাক়ু ে      
  ২৩ 
    

    
   ৬  
   

     
     ১ পেসাংিো - ১০,১৮,৩০,৬৪,৬৭,৭৭,৮১,১০২,১০৬,১০৮ 

 Class Hours 
  TH   TU  IA Exam 

ক. 
 

কনবতাে নবনিন্ন রূপকল্প - েহাকাবে, গীনতকাবে, কনবগাি, সমিট, হাইক়ু , রুবাই ও নলমেনেক   ১০ 
    

  ৩    
 

       
      
     
 

পাঠে : সানহমতেে তাৎপযস, সানহমতেে নবোেক, ক্রসৌন্দযসমবায 
ি. 
 

িাটমকে নবনিন্ন রূপকল্প - ট্রামজনি, কমেনি, প্রহসি, কাবেিাটক, িততেিাটে, সাোনজক িাটক, 
ক্রপৌোনর্ক িাটক, অ্োবসািস িাটক ও একাি িাটক 

  ১৩ 
   

   ৩ 
 



 
েনিউল-২ উপিোস ও ক্রছাটগল্প 

 

েনিউল-৩: প্রবন্ধ, সোমলােিা ও অ্িোিে সাংরূপ 

 

সহায়ক গ্রন্থ (নিবসানেত)  
• সানহতে সন্দশ্সি - শ্রীশ্েন্দ্র দ্াস ।  
• সানহতে ও সোমলােিাে রূপেীনত - উজ্জ্বলক়ু োে েজ়ুেদ্াে 
• সানহতে : রূপ-নবনেো - অ্পূবসক়ু োে োয়  
• সানহমতেে রূপেীনত ও অ্িোিে প্রসঙ্গ - ক়ু ন্তল েমট্টাপাযোয় 
• বাাংলা সানহমতেে রূপেীনত - শুদ্ধসত্ত্ব বস়ু । সানহতেমকাষ : কথ্াসানহতে - অ্লাম ক োয় 
• সানহতে নবোে : তত্ত্ব ও প্রয়ামগ - নবেলক়ু োে ে়ুিাম পাযোয়  

• A Glossary of Literary Terms - M. H. Abrams  

• কনবগাি : ইনতহাস ও রূপান্তে - স্বমোনেষ সেকাে  
• পূবসবমঙ্গে কনবগাি সেগ্র ও পযসামলােিা - দ্ীমিশ্েন্দ্র নসাংহ 
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সাংস্কত ত, ইাংমেনজ ও প্রনতমবশ্ী (নহন্দী) সানহমতেে ইনতহাস 

Historical Background of Sanskrit, English & neighbor (Hindi) literature 

উমদ্দশ্ে : বাাংলা সানহমতেে সােনগ্রক পনেেয় পাওয়াে পে নশ্োথ্সী সাংস্কত ত, ইাংমেনজ এবাং প্রনতমবশ্ী (নহন্দী) সানহমতেে ইনতহাস সম্পমকস 
প্রাথ্নেক পনেেয় লাি কেমব এবাং ক্রসই আমলামক বাাংলা সানহতে সম্পমকসও তাে েূলোয়ি আমো স্বচ্ছ হময় উঠমব। 

 

 Class Hours 
  TH   TU  IA Exam 

উপিোমসে রূপকল্প ও ক্রশ্রনর্কের্ - িকশ্াযেসী উপিোস, ক্রোোন্সযেসী উপিোস, সাোনজক। 
উপিোস, ঐনতহানসক উপিোস, োজচিনতক উপিোস, আঞ্চনলক উপিোস, েিস্তানত্ত্বক উপিোস, 
ক্রেতিাপ্রবাহেীনতে উপিোস 

    
   
 
   ২৩ 
    

    
    
 
    ৬  
   

     
      
 
     ১ ক্রছাটগমল্পে প্রকত নত 

ক্রছাটগল্প ও রূপকথ্া 

অ্র়্ুগল্প 

উপিোস ও ক্রছাটগমল্পে ত়ু লিা 

 Class Hours 
  TH   TU  IA Exam 

প্রবমন্ধে প্রকাে - বস্তুনিষ্ঠ, বেনক্তনিষ্ঠ, লঘ়ু প্রবন্ধ ও গমবষর্া - প্রবন্ধ।    
  ২৩ 
    

    
   ৬  
   

     
     ১ সোমলােিা সানহতে 

ভ্রের্ সানহতে, িাময়নে, পেসানহতে, েেেেেিা, জীবিী ও আত্মজীবিী/স্মতনতকথ্া 



েনিউল-১: সাংস্কত ত সানহমতেে সাংনেপ্ত ইনতহাস 

 

েনিউল-২: ইাংমেনজ সানহমতেে সাংনেপ্ত ইনতহাস 

 

েনিউল-৩ : প্রনতমবশ্ী সানহমতেে সাংনেপ্ত ইনতহাস : নহন্দী (পঠি-পাঠি হমব বাাংলায়) 

 
সহায়ক গ্রন্থ (নিবসানেত) 
• সাংস্কত ত সানহমতেে রূপমেিা - নবোিেন্দ্র িট্টাোযস ।  
• সাংস্কত ত সানহতে পনেক্রো - করুর্ানসন্ধ়ু  দ্াস ।  
• সাংস্কত ত সানহমতেে দ্শ্েত্ন - স়ুমিন্দ়ুস়ুন্দে গমঙ্গাপাযোয়।  
• সাংস্কত ত সানহমতেে ইনতহাস - যীমেন্দ্রিাথ্ বমন্দোপাযোয়  
• ইাংমেনজ সানহমতেে ইনতহাস - শ্রীক়ু োে বমন্দোপাযোয় 
• ইাংমেনজ সানহমতেে সাংনেপ্ত ইনতহাস - সতেপ্রসাদ্ ক্রসিগুপ্ত  
• ইাংমেনজ সানহমতেে রূপমেিা - ক্রগাপাল হালদ্াে । 
• ইাংমেনজ সানহতে পনেেয় - অ্েনবন্দ ক্রপাদ্দাে। 
• ইাংমেনজ সানহমতেে ইনতহাস - ক়ু ন্তল েমট্টাপাযোয়  
• নহন্দী সানহমতেে ইনতহাস - নবজময়ন্দ্র স্নাতক (অ্ি়ুবাদ্ - ক্রজোনতেসয় দ্াশ্)  
• নহন্দী সানহমতেে ইনতহাস - োেবহাল ক্রতওয়ােী । 
• আয়ুনিক নহন্দী সানহতে : গনত ও প্রকত নত - নবপ্লব েক্রবতসী । 
• নহন্দী সানহমতেে ইনতহাস - ক্রসাো বমন্দোপাযোয়। 
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 Class Hours 
  TH   TU  IA Exam 

কানলদ্াস (কনব ও িাটেকাে)    
   
  ২৩ 
    

    
    
  ৬  
   

     
     
    ১ 

িবিূনত 

বার্িট্ট 

শূ্রক 

জয়মদ্ব 

 Class Hours 
  TH   TU  IA Exam 

িাটক-উইনলয়াে ক্রশ্ক্সনপয়ে, জজস বািসািস শ্, সোে়ুময়ল ক্রবমকট     
  ২৩ 
    

    
   ৬  
   

     
   ১ কাবে-নট.এস.এনলয়ট  

কথ্াসানহতে -ওয়াল্টাে স্কট, োলসস নিমকন্স, িানজসনিয়া উল্ফ 

 Class Hours 
  TH   TU  IA Exam 

িােমতন্দ়ু হনেশ্েন্দ্র, ে়ুন্সী ক্রপ্রেোাঁদ্    
  ২৩ 
    

    
   ৬  
   

     
   ১ েহামদ্বী বেসা, সূযসকান্ত নেপাঠী নিোলা, ফর্ীশ্বেিাথ্ ক্রের়্ু 



বাাংলা সোজ ও সাংস্কত নতে ইনতহাস 

(History of Bengali Society & Culture) 

উমদ্দশ্ে : বাাংলা িাষাে উদ্ভমবে সেয়কাল ক্রথ্মক আয়ুনিক কাল পযসন্ত বাঙানল জানতে সাাংস্কত নতক নবকামশ্ে গনতমেিাে সমঙ্গ নশ্োথ্সীমদ্ে 
পনেেয় ঘটামিাই এই ক্রকামসসে উমদ্দশ্ে। 

েনিউল-১ 

 

েনিউল-২ 

 

েনিউল-৩ 

 

 

 

সহায়ক গ্রন্থ (নিবসানেত) 
• বাঙ্গালীে ইনতহাস - িীহােেঞ্জি োয়  
• History of Medieval Bengal - েমেশ্েন্দ্র েজ়ুেদ্াে  
• বাাংলামদ্মশ্ে ইনতহাস - েমেশ্েন্দ্র েজ়ুেদ্াে  
• বাঙ্গালাে ইনতহাস (অ্িণ্ড) - োিালদ্াস বমন্দোপাযোয়  

 Class Hours 
  TH   TU  IA Exam 

বাাংলা ও বাঙানল জানতে ক্রিৌমগানলক ও িততানত্ত্বক পনেেয়     
   
 
   ২৩ 
    

    
    
 
    ৬  
   

     
    
 
    ১ 

বাাংলাে সোজ কাঠামো ও অ্থ্সচিনতক নিনি  

বাাংলাে োজচিনতক ইনতহাস  

বাাংলাে যেস  

বেতিে-সাংস্কত নত   

বাঙানলে সাাংস্কত নতক স্বরূপ। 

 Class Hours 
  TH   TU  IA Exam 

ঔপনিমবনশ্ক আয়ুনিকতাে অ্নিঘাত - নশ্োয়, যেস সাংস্কামে ও ে়ুক্ত নেন্তায়     
  ২৩ 
    

    
    ৬  
   

     
    ১ কত ষক আমন্দালি, িীল নবমরাহ, ফনকে আমন্দালি ও সাাঁওতাল নবমরাহ।  

যেস, সোজ ও নশ্ো সাংস্কামেে উমদ্দমশ্ে গনঠত সিা-সনেনত (১৯শ্তক)। 

 Class Hours 
  TH   TU  IA Exam 

বঙ্গিঙ্গ ও বয়কট - স্বমদ্শ্ী আমন্দালি     
   
   ২৩ 
    

    
    
    ৬  
   

     
    
     ১ 

প্রান্তবগস / দ্নলত জিমগাষ্ঠীে জাগের্  

বাঙানল ে়ুসলোমিে স্বতন্ত্র জানতসিাে সন্ধাি। 

ক্রদ্শ্িাগ, নবশ্বায়ি, উিাস্তু সেসো ও িাষা আমন্দালি। 

িাদ্ে আমন্দালি ও িকশ্াল আমন্দালি। 



• বাঙ্গালীে সাংস্কত নত - স়ুিীনতক়ু োে েমট্টাপাযোয়  
• োেতি়ু লানহড়ী ও তৎকালীি বঙ্গসোজ - নশ্বিাথ্ শ্াস্ত্রী  
• বাাংলাে ইনতহাস - স়ুিাষ ে়ুমিাপাযোয়  
• সাংস্কত নতে নবশ্বরূপ - ক্রগাপাল হালদ্াে।  
• বাঙলা ও বাঙালীে নববতসি – অ্ত়ু ল স়ুে  
• সাংস্কত নতে রূপান্তে - ক্রগাপাল হালদ্াে  
• বেতিে-প্রসঙ্গ - বঙ্গীয় সানহতে পনেষদ্ প্রকানশ্ত  
• বাাংলাে কাবে - হোয়়ুি কনবে  
• ঔপনিমবনশ্ক বাাংলাে সোজ নেে - নেিব্রত পানলত  
• ক্রদ্শ্ নবিাগ : পশ্চাৎ ও ক্রিপথ্ে কানহিী-িবািীপ্রসাদ্ েমট্টাপাযোয়  
• য়ুক্ত বাাংলাে ক্রশ্ষ অ্যোয় - কালীপদ্ নবশ্বাস । 
• পলানশ্ ক্রথ্মক পানটসশ্াি - ক্রশ্িে বমন্দোপাযোয়  
• িীল নবমরাহ - প়ুলক েন্দ্র  
• বাঙানলে দ্শ্সি - আনেি়ুল ইসলাে  
• স্বাযীি িােমতে সােেবাদ্ী আমন্দালি : োজিীনত ও গনতপ্রকত নত - শ্াম িিলাল দ্িগুপ্ত  
• সানহতে সোজ ইনতহাস - পনশ্চেবঙ্গ ইনতহাস সাংসদ্ প্রকানশ্ত। 
• বাাংলাে ক্রেমিশ্াাঁস - স়ুমশ্ািি সেকাে 
• বাাংলাে িবজাগতনত - নবিয় ক্রঘাষ 
• কলকাতা : ইনতহামসে নদ্িনলনপ - িীেদ্বের্ হাজো  
• সাংস্কত নতে িাঙা ক্রসত়ু  - আিতারুজ্জাোি ইনলয়াস  
• শ্তাব্দীে প্রনতধ্বনি - অ্ত়ু ল স়ুে।  
• উিাল েনল্লশ্ : অ্সোপ্ত নবপ্লব - অ্েমলন্দ়ু ক্রসিগুপ্ত  
• ক্রজায়ােিাটাে ষাট-সিে - অ্েমলন্দ়ু ক্রসিগুপ্ত  
• হাজাে বছমেে বাঙানলে সাংস্কত নত - ক্রগালাে ে়ুেনশ্দ্ 
 

HBNGDS02N 

বাাংলা নশ্শু-নকমশ্াে সানহতে 

(Bengali Child – Adolescent literature ) 

উমদ্দশ্ে : বাাংলা নশ্শু-নকমশ্াে সানহমতেে স়ুগিীে ঐনতহে েময়মছ। ক্রসিাি ক্রথ্মক নকছ়ু নিবসানেত পাঠমক এিামি। পড়়ু য়াো নবদ্োয়তনিক 
পাঠ-শ্তঙ্খলায় অ্যেয়ি কেমত নশ্িমব । 

েনিউল-১ 

 

 

েনিউল-২ 

 Class Hours 
  TH   TU  IA Exam 

েীমেে প়ুত়ু ল - অ্বিীন্দ্রিাথ্ ঠাক়ু ে   ১৩    ৩      
     ১ ঠাক়ু োে ঝ়ু নল - দ্নের্ােঞ্জি নেে েজ়ুেদ্াে    

  ১০ 
    
    ৩   

পাঠেসেূহ - 
* নকের্োলা *সাতিাই েম্পা *স়ুি়ু আে দ়্ুি়ু। 

 Class Hours 
  TH   TU  IA Exam 



 

 েনিউল-৩ 

সহায়ক গ্রন্থ (নিবসানেত)  
• বাাংলা নশ্শুসানহতে - ব়ুদ্ধমদ্ব বস়ু  
• শ্তাব্দীে নশ্শুসানহতে - িমেশ্েন্দ্র জািা  
• বাাংলা নশ্শুসানহমতেে ক্রেনবকাশ্ - আশ্া গমঙ্গাপাযোয়।  
• প্রসঙ্গ : অ্ন্নদ্াশ্ি োয় - কলকাতা ক্রপৌেসাংিা প্রকানশ্ত 
 

 

HBNGDS03N 

েনেত সানহতে, আত্মেনেত ও ভ্রের্ সানহতে 

(Charit iterature, Autobiography & Travel literature) 

উমদ্দশ্ে : েনেত সানহতে, আত্মেনেত পামঠে েযে নদ্ময় পড়়ু য়াো বেনক্ত বেতিেমদ্ব নকাংবা বেনক্ত েবীন্দ্রিাথ্মক ক্রযেি নেিমব ক্রতেনি তাাঁমদ্ে 
সেয়কামলে যাের্ানটমক আয়ি কেমত পােমব। স়ুিপাঠে ক্রদ্মশ্-নবমদ্মশ্ পামঠে েযে নদ্ময়ও বেনক্ত ে়ুজতবা এবাং তাাঁে নবনেে জীবি 
অ্নিজ্ঞতাে সমঙ্গ পনেনেত হমব পড়়ু য়াো । 

েনিউল-১ 

 

 
 

আমবাল তামবাল - স়ুক়ু োে োয়    
  ১১ 
    

    
   ৩  
   

     
    
    ১ 

পাঠেসেূহ - 

*  আমবাল তামবাল  *নিে়ু নড় *সৎপাে *এক়ু মশ্ আইি িােদ্! িােদ্! * গন্ধ নবোে 

এনলয়ট ও বাাংলা সানহতে   ১২    ৩ 

 Class Hours 
  TH   TU  IA Exam 

বাদ্শ্াহী আাংনট - সতেনজৎ োয়   ১৫    ৩       
     ১ িাড়ামট োই - িাোয়র্ গমঙ্গাপাযোয়।   ৮    ৩ 

    

 Class Hours 
  TH   TU  IA Exam 

বেতিেিাগবত (আনদ্িণ্ড)- বতন্দাবি দ্াস   ২৩    ১       ১ 

 

েনিউল-২ 

 
 Class Hours 

  TH   TU  IA Exam 
জীবিস্মতনত - েবীন্দ্রিাথ্   ১৫    ৬       ১ 

 

    



েনিউল-৩: কনবতা 

সহায়ক গ্রন্থ (নিবসানেত)  

• বেতিে-প্রসঙ্গ - বঙ্গীয় সানহতে পনেষদ্ প্রকানশ্ত  
• জীবিী, আত্মজীবিী ও েবীন্দ্রিাথ্ - নশ্নশ্েক়ু োে দ্াশ্  
• জীবমিে স্বেনলনপ : পনশ্চমেে ে়ুিে জািালা - নবজয়ক়ু োে দ্ি  
• বেতিেেনেমতে উপাদ্াি - নবোিনবহােী েজ়ুেদ্াে 
 

HBNGDS04N 

ক্রলাকসাংস্কত নত ও ক্রলাকসানহতে 

(Folk culture & Folk literature) 

উমদ্দশ্ে : বাঙানল এবাং তাে সাংস্কত নতমক জািমত ক্রগমল আোমদ্ে ক্রলাকসাংস্কত নত ও ক্রলাকসানহমতেে পাঠ ক্রিওয়া ি়ুবই জরুনে। বাাংলাে 
সেতদ্ধ ক্রলাক-ঐনতমহেে ক্রথ্মক নিবসানেত কময়কনট প্রসঙ্গই এিামি পড়়ু য়ামদ্ে েেসাে জিে োিা হমচ্ছ। 

েনিউল-১ 

 

েনিউল-২ 

 

েনিউল - ৩ 

 Class Hours 
  TH   TU  IA Exam 

ক্রদ্মশ্-নবমদ্মশ্ - বসয়দ্ ে়ুজতবা আলী   ১৫    ৩      ১ 

  

 

 Class Hours 
  TH   TU  IA Exam 

ক্রলাকসাংস্কত নত ও ক্রলাকসানহমতেে সাযাের্ পনেেয়     
  ২৩ 
    

    
    ৬  
   

     
    ১ টাইপ ও ক্রোনটফ ইমেক্স (চবনশ্ষ্টে ও প্রময়াগ নশ্োে প্রাথ্নেক পাঠ)  

বাাংলাে ব্রত ও পাবসর্ (নবমশ্ষ পাঠ : প়ুনর্েপ়ুক়ু ে, োঘেণ্ডল, ক্রসাঁজ়ুনত) 

 Class Hours 
  TH   TU  IA Exam 

ক্রলাকছড়া, বাাংলা প্রবাদ্, যাাঁযা    
  ২৩ 
    

    
    ৬  
   

     
    ১ ক্রলাকিততে (নবমশ্ষ পাঠ : ক্রছৌ, োয়মবমশ্, গম্ভীো, ক্রলাকগাি (নবমশ্ষ পাঠ : বাউল, 

িানটয়ালী, িাওয়াইয়া) 

ক্রলাককথ্া, ক্রলাকিাটে 

 Class Hours 
  TH   TU  IA Exam 

অ্ঞ্চলনিনিক ক্রেেসেীোলব্ধ সাাংস্কত নতক উপাদ্াি ও তাে নিনিমত অ্নিসন্দিস েেিা   ১৫    ৩      ১ 



সহায়ক গ্রন্থ (নিবসানেত) 
• বাাংলাে ব্রত – অ্বিীন্দ্রিাথ্ ঠাক়ু ে 
• বাাংলাে ক্রলাকসানহতে - আশুমতাষ িট্টাোযস  
• ক্রলাকসাংস্কত নতে সীোিা ও স্বরূপ – পল্লব ক্রসিগুপ্ত  
• ক্রফাকমলাে পনেনেনত ও পঠি-পাঠি – েযহারুল ইসলাে  
• বাাংলা প্রবাদ্ - স়ুশ্ীলক়ু োে ক্রদ্।  
• বাাংলাে যাাঁযাে িূনেকা - নিেসমলন্দ়ু ক্রিৌনেক ।   
• বাাংলাে ছড়াে িূনেকা - নিেসমলন্দ়ু ক্রিৌনেক  
• বাাংলা ক্রলাককথ্াে টাইপ ও ক্রোনটফ ইিমিক্স - নদ্বেমজোনত েজ়ুেদ্াে  
• ক্রলাকসাংস্কত নত পামঠে িূনেকা - ত়ু ষাে েমট্টাপাযোয়  
• ক্রলাকসাংস্কত নতেেসাে ইনতহাস, বঙ্গীয় ক্রলাকসাংস্কত নতমকাষ - বরুর্ েক্রবতসী  
• বাাংলা ক্রলাকসঙ্গীত : িানটয়ানল গাি - ওয়ানকল আহমেদ্  
• বাউল ফনকে কথ্া - স়ুযীে েক্রবতসী   
 

HBNG6GE01N 

বাাংলা সানহমতেে ইনতহাস (আয়ুনিক য়ুগ) ও সানহমতেে রূপ-েীনত 

History of Bengali literature (Modern Age) Complexion & method of literature 

উমদ্দশ্ে : ১৮০০ নিস্টাব্দ পেবতসী সেয়কামল বাাংলা সানহমতেে নবনিন্ন যাোে নববতসমিে গনতমেিা ও সানহমতেে রূপ-েীনতে সামথ্ 
নশ্োথ্সীমদ্ে পনেনেনত ঘটামিাে এই ক্রকামসসে উমদ্দশ্ে। 

েনিউল-১ : কনবতা 

েনিউল-২  

 

েনিউল-৩ 

  

 Class Hours 
  TH   TU  IA Exam 

শ্রীোেপ়ুে নেশ্ি, ক্রফাটস উইনলয়াে কমলজ, োেমোহি, ঈশ্বেেন্দ্র নবদ্োসাগে,  

অ্েয়ক়ু োে দ্ি, বনিেেন্দ্র, েবীন্দ্রিাথ্ (১৪) 

   
   ২৫ 

    
   ৪  

     
     ১ 

কাবে ও কনবতা : ঈশ্বে গুপ্ত, েঙ্গলাল, িবীিেন্দ্র, েয়ুসূদ্ি, নবহােীলাল, েবীন্দ্রিাথ্ (১৪)  

 Class Hours 
  TH   TU  IA Exam 

িাটক : েয়ুসূদ্ি, দ্ীিবন্ধ়ু , নগনেশ্েন্দ্র, েবীন্দ্রিাথ্, নিমজন্দ্রলাল, নবজি িট্টাোযস (১৪)    
   ২৫ 

    
   ৪  

     
     ১ 

উপিোস ও  ক্রছাটগল্প  : পোেীোাঁদ্ নেে, বনিেেন্দ্র, েবীন্দ্রিাথ্, শ্েৎেন্দ্র, নবিূনতিূষর্, 
তাোশ্িে, োনিক (১৪) 

 

 Class Hours 
  TH   TU  IA Exam 

সােনয়কপে : নদ্গদ্শ্সি ক্রথ্মক বঙ্গদ্শ্সি (নিবসানেত পাাঁেনট) নদ্গদ্শ্সি, সাংবাদ্ প্রিাকে, িােতী, 
সাযিা, বঙ্গদ্শ্সি (১৪)  

   
   ২৫ 

    
   ৪  

     
     ১ 



 
সহায়ক গ্রন্থ (নিবসানেত) 
• বাঙ্গালা সানহমতেে ইনতহাস (৩-৫ িণ্ড) - স়ুক়ু োে ক্রসি  
• বাাংলা গদ্ে সানহমতেে ইনতহাস- সজিীকান্ত দ্াস  
• বাাংলা সানহমতেে গদ্ে - স়ুক়ু োে ক্রসি  
• বাাংলা সানহমতেে ইনতবতি (৬-৯) - অ্নসতক়ু োে বমন্দোপাযোয়  
• বাাংলা সানহমতেে ইনতকথ্া (৩-৪) - িূমদ্ব ক্রেৌয়ুেী  
• সানহতে সন্দশ্সি - শ্রীশ্েন্দ্র দ্াস।  
• সানহতে সোমলােিা রূপেীনত - উজ্জ্বলক়ু োে েজ়ুেদ্াে 
• সানহতে : রূপ-ববনেে - অ্পূবসক়ু োে োয়  
• সানহমতেে রূপেীনত ও অ্িোিে প্রসঙ্গ - ক়ু ন্তল েমট্টাপাযোয়  
• বাাংলা সানহমতেে রূপেীনত - শুদ্ধসত্ত্ব বস়ু 
 

HBNG6GE02N 

ঐনতহানসক িাষানবজ্ঞাি, ছন্দ ও অ্লাংকাে 

(Historical linguistics, Rhythm, Ornaments) 

উমদ্দশ্ে : বাাংলা িাষাে উদ্ভব ও নবকামশ্ে সম্পমকস নশ্োথ্সীমদ্ে যাের্া ক্রদ্ওয়া হমব । কাবে নিেসামিে অ্িেতে উপাদ্াি নহমসমব ছন্দ ও 
অ্লাংকামেে সাংনেপ্ত পাঠ এই ক্রকাসস ক্রথ্মক গ্রহর্ কেমব, পাশ্াপানশ্ আয়ুনিক নেন্তাে বাহক নহমসমব উপিোস, ক্রছাটগল্প ও িাটমকে 
েসাস্বাদ্ি কেমব ।  

েনিউল-১ 

 

েনিউল - ২ 

  

 

েনিউল - ৩ 

সানহমতেে রূপ-েীনত : েহাকাবে, গীনতকাবে, ট্রামজনি, কমেনি, প্রহসি, ক্রোোন্স, ঐনতহানসক 
উপিোস, সাোনজক উপিোস, েিস্তানত্ত্বক উপিোস ও ক্রছাটগল্প (১০) 

 

 Class Hours 
  TH   TU  IA Exam 

প্রােীি িােতীয় আযসিাষা ক্রথ্মক আয়ুনিক আযসিাষা নহমসমব বাাংলা িাষাে উদ্ভমবে গনতমেিা। 
উপিাষা, ক্রলাকিাষা, আঞ্চনলক িাষা । 

   
    
  ২৫ 

    
    
   ৪  

     
     ১ 

ছন্দ : অ্েে, কলা,দ্ল,োো, যনত, যনতমলাপ, পবস ও পঙনক্ত, বাাংলা ছমন্দে নেযাোদ্লবতি, 
োোবতি, অ্েেবতি। সাংজ্ঞা ববনশ্ষ্টে ও উদ্াহের্। ছন্দ নির্সয়। 

 

 Class Hours 
  TH   TU  IA Exam 

অ্লাংকাে : অ্ি়ুপ্রাস, যেক, ক্রিষ, বমক্রানক্ত, উপো, রূপক, উৎমপ্রো, সোমসানক্ত,  
  ২৫ 

    
   ৪  

     
   ১ বোজশ্রুনত, বেনতমেক-সাংজ্ঞা ও উদ্াহের্। অ্লাংকাে নির্সয়। 

উপিোস : পদ্মািদ্ীে োনঝ - োনিক বমন্দোপাযোয় 

 Class Hours 
  TH   TU  IA Exam 



  

সহায়ক গ্রন্থ (নিবসানেত)   
• িাষা-প্রকাশ্ বাাংলা বোকের্ - স়ুিীনতক়ু োে েমট্টাপাযোয়  
• সাংস্কত ত ও প্রকত ত িাষাে ক্রেনবকাশ্ (১-২ য় িণ্ড) - পমেশ্েন্দ্র েজ়ুেদ্াে  
• বাাংলা িাষা পনেক্রো-পমেশ্েন্দ্র েজ়ুেদ্াে  
• বাাংলা ছমন্দে েূলসূে - অ্েূলেযি ে়ুমিাপাযোয়  
• ি়ুতি ছন্দ পনেক্রো - প্রমবাযেন্দ্র ক্রসি  
• বাাংলা ছন্দ পনেেয় - িীলেতি ক্রসি ।  
• অ্লাংকাে েনন্দ্রকা - শ্োোপদ্ েক্রবতসী ।  
• বাঙলা ছন্দ - জীমবন্দ্র নসাংহ োয়  
• বাঙলা অ্লাংকাে - জীমবন্দ্র নসাংহ োয়  
• কাবে নবোে - স়ুমেন্দ্রিাথ্ দ্াশ্গুপ্ত  
• কাবেতত্ত্ব নবোে - দ়্ুগসাশ্িে ে়ুমিাপাযোয় 
 

ক্রছাটগল্প : লম্বকর্স -োজমশ্িে বস়ু, ক্রছাটমলাক-বিফ়ু ল, ক্রেকিস-িাোয়র্ গমঙ্গাপাযোয়, 
ক্রতমলিামপাতা আনবষ্কাে - ক্রপ্রমেন্দ্র নেে, হাোমিে িাতজাোই - োনিক বমন্দোপাযোয়  

 
  ২৫ 

    
    ৪  

     
   ১ 

িাটক : নবসজসি - েবীন্দ্রিাথ্ ঠাক়ু ে 
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Programme Name: BSc with Honors in Chemistry 

Programme Code: BSHCHE 

Chemistry (Honours) 

Objective: Chemistry is the science which deals with composition, properties, transformation of matter, 

study of structure and their interactions with energy. B Sc. Honours in chemistry lays down the 

foundation stone of all the traditional branches and emerging fields of Chemical Sciences. Nevertheless it 

is also important for those people who intend to pursue career in Chemical Engineering and Technology, 

Chemical Biology, Molecular Biology and Biotechnology etc. 

The course has been designed to have insight in almost all the aspects of chemistry and to build a solid 

foundation in the subject to choose a career in industry/academics or research. The syllabus very well 

covers the area of basic science as well as areas like consumer products; soaps, detergents, shampoos, 

drugs, food and nutrients, industrially important chemicals, fertilizers, pigments etc. The employment 

areas for the B. Sc. chemistry graduates include pharmaceutical industries, chemical manufacturers, 

forensic science department, plastic industries, agrochemical industries, etc. Apart from these, they are 

also recruited in other fields such as oil, gas and power sectors, geological departments and even in 

defense services.  

The B.Sc. chemistry graduates have many options for their higher studies. Some of the higher study 

options after B.Sc. chemistry honors are: M.Sc. in Chemistry (with specialization in Analytical 

Chemistry, Organic Chemistry, Inorganic Chemistry, Physical Chemistry and Biochemistry), Polymer 

Science and Pharmaceutical Science etc.  

So Chemistry is a very promising subject for the under graduate students to pursue their 

academic/professional carrier.  

Chemistry (Generic Elective) 

Objective: This course is designed for the students who take Chemistry as an elective subject along with 

their chosen honours subject. Some of these honours subjects like 

Physics/Mathematics/Statistics/Computer Science etc specifically require some knowledge in chemistry. 

Hence this course is designed to cater to this specific need by chalking out a common minimum 

requirement of the above-mentioned disciplines, as far as practicable. 

 

 

http://www.sharda.ac.in/course/b-sc-hons--chemistry-82
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Name of the Programme: B.Sc. Chemistry Honours                                        Programme Code: BSHCHE 

Sl No. Name of the Course Semester Course Code Credit Marks 

1 Physical chemistry-I, Physical chemistry Practical-I 1 HCHE1CC01L 6 100 

2 Inorganic Chemistry-I,  Organic Chemistry-I, Organic 
Chemistry Practical-I 

1 HCHE1CC02L 6 100 

3 Inorganic Chemistry-II, Inorganic Chemistry Practical-I 2 HCHE2CC03L 6 100 

4 Organic Chemistry-II,  Physical chemistry-II, Organic 
Chemistry Practical-II 

2 HCHE2CC04L 6 100 

5 Inorganic Chemistry-III, Inorganic Chemistry Practical-II 3 HCHE3CC05L 6 100 

6 Organic Chemistry-III,  Organic Chemistry Practical-III 3 HCHE3CC06L 6 100 

7 Physical chemistry-III, Physical chemistry Practical-II 3 HCHE3CC07L 6 100 

8  Inorganic Chemistry-IV, Inorganic Chemistry Practical-III 4 HCHE4CC08L 6 100 

9 Organic Chemistry-IV, Organic Chemistry Practical-IV 4 HCHE4CC09L 6 100 

10 Physical chemistry-IV, Physical chemistry Practical-III 4 HCHE4CC010L 6 100 

11  Inorganic Chemistry-V, Physical chemistry-V, Physical 
chemistry Practical-IV 

5 HCHE5CC011L 6 100 

12  Organic Chemistry-V, Organic Chemistry  Practical-V 5 HCHE5CC012L 6 100 

13 Polymer and Supramolecular Chemistry, Polymer 
Chemistry Practical 

5 HCHE5DS11L 6 100 

14  Green Chemistry, Green Chemistry practical 5 HCHE5DS12L 6 100 

15 Analytical Chemistry, Analytical Chemistry Practical 5 HCHE5DS21L 6 100 

16 Inorganic Materials of Industrial Importance, Inorganic 
Materials of Industrial Importance Practical 

5 HCHE5DS22L 6 100 

17  Inorganic Chemistry-VI, Organic Chemistry-VI, Inorganic 
Chemistry Practical-IV 

6 HCHE6CC013L 6 100 

18 Physical Chemistry-VI, Catalysis, Physical Chemistry 
Practical-V 

6 HCHE6CC014L 6 100 

19 Computer Application, Computer Application Practical 6 HCHE6DS31L 6 100 

20 Industrial Chemicals and Environment, Industrial 
Chemicals & Environment Practical 

6 HCHE6DS32L 6 100 

21 Natural Products and Drugs, Natural Products and Drugs 
Practical 

6 HCHE6DS41L 6 100 

22 Molecular Modelling and Drug Design, Computational 
Calculations Practical 

6 HCHE6DS42L 6 100 

Total 108 1800 
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Name of the course: B.Sc. CHEMISTRY GENERAL ELECTIVE                                                

1 Essentials of Chemistry-I, Essentials of Chemistry-I Practical 1 HCHE1GE01L 6 100 

2 Essentials of Chemistry-I, Essentials of Chemistry-I Practical 2 HCHE2GE01L 6 100 

3 Essentials of Chemistry-II, Essentials of Chemistry-II Practical 3 HCHE3GE02L 6 100 

4 Essentials of Chemistry-II, Essentials of Chemistry-II Practical 4 HCHE4GE02L 6 100 

Total 12 200 

 

 

 Ability. Enhancement. Compulsory. Course (AECC)  

1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

b. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory: 75  

ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project: 25 

v. Credit: 1 

vi. Each Student will be required to submit a Project Report at the 

end of Second Semester of First Year. The Project will be an 

original work which may be related to the Honours Subject of 

the students but must be some aspect of the environmental 
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studies. However, students may involve his own habitat while 

doing his Project. In the month of February students should 

talk to either their teacher of the Environmental Studies or the 

teachers of their own subject to choose the Project area. The 

length of the Project Report should be not less than 1500 

words but not more than 3000. It may be hand written or 

typed. The Project must be submitted by 31st May. Students 

should submit their Project Report Head of the Department 

and must obtain a Project Completion Certificate from the 

HoD. 
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CHEMISTRY HONOURS SYLLABUS 

 SEMESTER – 1 

Course name  Physical chemistry-I and Physical chemistry Practical-I 

Course code HCHE1CC01L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

• gaseous state. 
• basic mathematics like differential and integral calculus and statistics like probability. 
• first law of thermodynamics and energy conservation principle. 
• electrical conductivity of solutions. 
• chemical rate processes. 
• physicochemical experiments. 
 

 

Theoretical (50 M) 

Physical Chemistry-I 

Module-1: The gaseous state                                                                                                        8M  

The gaseous state: deviation from ideal behaviour. Real gas isotherm-results of amagat’s and andrews’ 

experiments. Significance of the van der waals’ equation and the explanation of the real gas behaviour 

using it. Continuity of state. Boyle temperature and the critical constants in terms of van der 

Waals’constants. Law of corresponding state. Virial equation of state. van der Waals’ form of the second 

virial coefficient and the significance of the second virial coefficient. 

Intermolecular forces: Debye, Keesom and London interactions, Lennard-Jones potential - elementary 

idea. 

Module-2: Essentials of mathematical and statistical methods for chemistry                             14M 

Mathematical Methods: Functions of a single variables-Concepts of Derivatives and Differentials, 

Interpretation of first order and second order derivatives, maxima, minima and point of inflection. 

Taylor’s series and Maclaurin series expansions of functions of a single variable. Functions of multiple 

variables- Partial derivatives (first order and second order), Total differential, Chain rule, Interpretation of 

the partial derivatives, Idea of saddle point. (Examples to be restricted to the functions of two variables 

only). Homogeneous functions and Euler’s theorem. 

Definite integral (for functions of a single variable only) and area, Gamma functions, Error functions. 

Pfaff differential expressions, Exact and inexact differentials, Path dependent and path independent 

integrals – use of integrating factors and elementary idea of line integration. 

Principles of Statistics: Elementary Probability: Classical definition and its limitations, simple problems 

using classical definition. Random variables (discrete and continuous), Probability distribution – 
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probability mass function (p.m.f.) and probability density function (p.d.f), important characteristic 

features of probability distributions. Idea of Binomial, Normal and Gamma distributions. 

Module-3: Thermodynamics I: Preliminaries, zeroth law, first law and energy                              8M 

Introduction: Importance and scope, definition of system and surroundings, types of systems. Extensive 

and intensive properties and state of a system.Steady state and equilibrium state. 

Preliminaries: Thermodynamic coordinates, equation of state, change of state, thermodynamic processes. 

State functions and path functions. Concept of heat and work (IUPAC convention).Reversible and 

irreversible processes. Calculation of work done and P-Vdiagrams for different processes. 

The zeroth law: Concept of thermal equilibrium, the zeroth law of thermodynamics and temperature. 

First law of thermodynamics: Statement. Law of existence and conservation of the state function 

‘Energy(U)’. Joule’s experiment and its consequence. Applications of the First Law to adiabatic and 

isothermal changes. 

Module-4: Electrochemistry I - electrolytic conductance                                                          8M  

Electrolytic Conductance: Types of conductors, types of Electrolytes. Ionogens and ionophores.Ions in 

Solution, solvodynamic radius. Conductance of electrolyte solutions: specific conductance, equivalent 

conductance of electrolytes and its splitting into ionic conductance. Variation of Conductance for weak 

and strong electrolytes. Kohlrausch empirical equation, Kohlrausch's law of independent migration of 

ions. Conductance at infinite dilution. Debye –Huckel theory of Ion atmosphere (qualitative)-asymmetric 

effect, relaxation effect and electrophoretic effect. Migration of ions: ionic mobility, transference number. 

Principles of Hittorf’s method and moving boundary method.Principle of conductance 

measurement.Determination of Λo. Principles of conductometric titration. 

Module-5: Chemical kinetics                                                             12M 

Introduction of reaction rate in terms of extent of reaction: rate constants, order and molecularity of 

reactions. Principles of determination of order of a reaction by half-life and differential methods. Order 

with respect to concentration vs. order with respect to time. Principles of determination of rate constant by 

physical property measurement. Rate- determining step and steady-state approximations - explanation 

with suitable examples. Opposing reactions, consecutive reactions and parallel reactions (all steps first 

order).Kinetic and thermodynamic control of products. Chain reactions. 

Temperature dependence of rate constant: Arrhenius equation, energy of activation. 

Collision theory (detailed treatment), transition state theory (thermodynamic treatment), Lindeman theory 

of unimolecular reaction. 

Note: The marked portions have been revised vide BOS meeting dated 04/10/2018.  

 

Practical (30 M) 
Physical Chemistry Practical-I  

(Exp -20 M, LNB-05 M and Viva-voce- 05 M) 

 

At least 5-6 experiments are to be done in this semester. More experiments may be included to the 

following set of experiments. The following experiments may be replaced by equivalent/better 

experiments in a semester. 
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1. Determination of the specific rotation of an optically active substance and the concentration 

of a supplied solution of the substance. 

2. Determination of the partition coefficient of a solute between water and an immiscible liquid.  

3. Determination of the solubility and solubility product of Potasium hydrogen tartrate in water 

and in KCl solution. 

4. Determination of solubility product of lead iodide by titrimetric method. 

5. Determination of cell constant of a conductance cell. 

6. Determination of pH of a unknown buffer solution by color matching method.  

Note: The marked portions have been revised vide BOS meeting dated 04/10/2018. 

 

Question Pattern for End Semester Examination 

(HCHE1CC01L) 

Module-1: A set of questions carrying a total of 12 to 14 marks to be set. Students will be required to 

answer questions of 8 marks only. 

Module-2: A set of questions carrying a total of 21 to 24 marks to be set. Students will be required to 

answer questions of 14 marks only. 

Module-3: A set of questions carrying a total of 12 to 14 marks to be set. Students will be required to 

answer questions of 8 marks only. 

Module-4: A set of questions carrying a total of 12 to 14 marks to be set. Students will be required to 

answer questions of 8 marks only. 

Module-5: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Reference Books for HCHE1CC01L 

Theory:  

1. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

2. Castellan, G. W. Physical Chemistry, Narosa.  

3. McQuarrie, D. A. & Simons, J. D. Physical Chemistry: A Molecular Approach, Viva Press.  

4. Engel, T. & Reid, P. Physical Chemistry, Pearson.  

5. Levine, I. N. Physical Chemistry, Tata McGraw-Hill.  

6. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

7. Zemansky, M. W. & Dittman, R.H. Heat and Thermodynamics, TataMcGraw-Hill  

8. Koltz & Rosenberg, Chemical Thermodynamics: Basic Concepts and Methods 7th Edition. 

Wiley-Interscience.  

9. The Principles of Chemical Equilibrium 3rd Edition, Kenneth Denbigh, Cambridge 

University Press; 3rd Edition (1971). 

10. The Principles of Chemical Equilibrium 3rd Edition, Kenneth Denbigh, Cambridge 

University Press; 4rd Edition (1981). 

11. An Introduction To Electrochemistry, Samuel Glasstone, East-West Press (Pvt.) Ltd. (2006). 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Denbigh+Kenneth&search-alias=books&field-author=Denbigh+Kenneth&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Denbigh+Kenneth&search-alias=books&field-author=Denbigh+Kenneth&sort=relevancerank
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Samuel+Glasstone&search-alias=stripbooks


9 
 

12. Principles of Physical Chemistry; Samuel H. Maron, Carl F. Prutton; The Macmillan 

Company; 4th edition (1970).  

13. Silbey, R. J., Alberty, R. J. and Bawendi, M. G. Physical Chemistry; Wiley-India; 4th edition 

14. Bevan Ott, J. and Boerio-Goates, J. Chemical Thermodynamics: Principles and 

Applications, Elsevier 

15. Graetzel, M. &Infelta, P., The Bases of Chemical Thermodynamics; Overseas Press   

16. Moore, W. J. Physical Chemistry, Orient Longman 

17. Laidler, K. J. Chemical Kinetics, Pearson 

18. Saha, M. N. and Srivastava, A Treatise on Heat, The Indian Publisher. 

19. Loeb, L. B. Kinetic Theory of Gases, McGraw-Hill book Company. 

 McQuarrie, D. A. Mathematics for Physical Chemistry University 
Science Books (2008). 

21. Mortimer, R. Mathematics for Physical Chemistry. 3rd Ed. Elsevier(2005). 

Practical:  

1. Viswanathan, B., Raghavan, P.S. Practical Physical Chemistry Viva Books (2009)  

2. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson  

3. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)  

4. Palit, S.R., De, S. K. Practical Physical Chemistry Science Book Agency  

5. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. 

N., University of Calcutta  

6. Levitt, B. P. edited Findlay’s Practical Physical Chemistry Longman Group Ltd.  

7. Gurtu, J. N., Kapoor, R., Advanced Experimental Chemistry S. Chand & Co. Ltd. 

8. Practical Workbook Chemistry (Honours), UGBS, Chenistry, University of Calcutta, 2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Samuel+H.+Maron&search-alias=books&field-author=Samuel+H.+Maron&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Carl+F.+Prutton&search-alias=books&field-author=Carl+F.+Prutton&sort=relevancerank
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SEMESTER – 1 

Course name 
Inorganic Chemistry-I, Organic Chemistry-I and Organic Chemistry 

Practical-I 
Course code  HCHE1CC02L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• different types of bonding such as ionic, covalent and coordinate bonding. 

• extra nuclear structure of atoms.  

• hybridization, geometry, steric hindrance, electronegativity, polarity, formal charges and 

stereochemistry. 

• detection of  special elements present in solid organic compounds,  solubility of organic 

compounds functional group(s) present in the sample, melting point determination, preparation of 

derivative(s) of the sample, purification of the derivative. 

• the survey of literature of the sample.  

 

  

Theoretical (50 M) 

Inorganic Chemistry-I and Organic Chemistry-I 

Group-A  

Module-1: Chemical bonding-I                                               15M       

 (i) Ionic bond: General characteristics, types of ions, size effects, radius ratio rule and its application and 

limitations. Packing of ions in crystals . Born-Landé equation with derivation and importance of 

Kapustinskii expression for lattice energy. Madelung constant, Born-Haber cycle and its application, 

Solvation energy.Defects in solids (elementary idea).  Solubility energetics  of dissolution process  

(ii) Covalent bond: Polarizing power and polarizability, ionic potential, Fazan’s rules. Lewis structures, 

formal charge. Valence Bond Theory. The hydrogen molecule (Heitler-London approach), directional 

character of covalent bonds, hybridizations, equivalent and non-equivalent hybrid orbitals, Bent’s rule, 

Dipole moments, VSEPR theory, shapes of molecules and ions containing lone pairs and bond pairs 

(examples from main groups chemistry) and multiple bonding (σ and π bond approach).  

Module-2: Extra nuclear structure of atom                                  10M 

Quantum numbers and their significance, Schrödinger’s wave equation, significance of ψ and ψ2. Radial 

and angular wave functions for hydrogen atom. Radial and angular distribution curves. Shapes of s, p, d 

and f orbitals. Pauli’s Exclusion Principle, Hund’s rules and multiplicity, Exchange energy, Aufbau 

principle and its limitations, Ground state Term symbols of atoms and ions for atomic number upto 30. 
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Group-B  

Module-1: Bonding and physical properties                                                       13M   

Valence Bond Theory: Concept of hybridisation, shapes of molecules, resonance (including 

hyperconjugation); calculation of formal charges and double bond equivalent (DBE); orbital pictures of 

bonding (sp3, sp2, sp: C-C, C-N & C-O systems and s-cis and s-trans geometry for suitable cases).  

Electronic displacements: Inductive effect, field effect, mesomeric effect, resonance energy; bond 

polarization and bond polarizability; electromeric effect; steric effect, steric inhibition of resonance. 

MO theory: Qualitative idea about molecular orbitals, bonding and antibonding interactions, idea about σ, 

σ*, π, π *, n – MOs; concept of HOMO, LUMO and SOMO; sketch and energy levels of π MOs of i) 

acyclic p orbital system (C=C, conjugated diene, triene,  allyl and pentadienyl systems) ii) cyclic p orbital 

system (neutral systems: [4], [6] annulenes; charged systems: 3-,4-,5-membered ring systems); Hückel’s 

rules for aromaticity up to [8] annulene (including mononuclear heterocyclic compounds up to 6-

membered ring); concept of antiaromaticity and homoaromaticity; non-aromatic molecules; Frost diagram 

(qualitative drawing).  

Physical properties: Influence of hybridization on bond properties: bond dissociation energy (BDE) and 

bond energy; bond distances, bond angles; concept of bond angle strain; melting point/boiling point and 

solubility of common organic compounds in terms of covalent & non-covalent intermolecular forces; 

polarity of molecules and dipole moments; relative stabilities of isomeric hydrocarbons in terms of heat of 

hydrogenation and heat of combustion data. 

Concept of organic acids and bases: Effect of structure, substituent and solvent on acidity and basicity; 

proton sponge; comparison between nucleophilicity and basicity;  

Module-2: Stereochemistry I                                                                                                              12M                  

Bonding geometries of carbon compounds and representation of molecules: Tetrahedral nature of carbon 

and concept of asymmetry; Fischer, sawhorse, flying wedge and Newman projection formulae and their 

inter translations. 

Concept of chirality and symmetry: Symmetry elements, molecular chirality and centre of chirality; 

asymmetric and dissymmetric molecules; enantiomers and diastereomers; concept of stereogenicity, 

chirotopicity and pseudoasymmetry; chiral centres and number of stereoisomerism: systems involving 

1/2/3-chiral centre(s) (AA, AB, ABA and ABC types). 

Relative and absolute configuration: D/L and R/S descriptors; erythro/threo and meso nomenclature of 

compounds; syn/anti nomenclatures for aldols; E/Z descriptors for C=C, conjugated diene, triene, C=N 

and N=N systems; combination of   R/S- and E/ Z- isomerisms. 

Optical activity of chiral compounds: Optical rotation, specific rotation and molar rotation; racemic 

compounds, racemisation (through cationic, anionic, radical intermediates and through reversible 

formation of stable achiral intermediates); resolution of acids, bases and alcohols via diastereomeric salt 

formation; optical purity and enantiomeric excess; invertomerism of chiral trialkylamines. 

_____________________________________________________________________________________ 

Note: The marked portions have been revised vide BOS meeting dated 04/10/2018.  
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Practical (30 M) 

Organic Chemistry Practical-I  

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

Experiment: Qualitative analysis of single solid organic compounds                    

1. Detection of special elements (N, S, Cl, Br) by Lassaigne’s test  

2. Solubility and classification (solvents: H2O, 5% HCl, 5% NaOH and 5% NaHCO3)  

3. Detection of the following functional groups by systematic chemical tests: aromatic amino (-

NH2), aromatic nitro (-NO2), amido (-CONH2, including imide), phenolic –OH, acid groups, 

carbonyl (distinguish between -CHO and >C=O); only one test for each functional group is to 

be reported.  

4. Melting point of the given compound.  

5. Preparation, purification and melting point determination of a crystalline derivative of the 

given compound.  

6. Identification of the compound through literature survey.  

 

Question Pattern for End Semester Examination 

(HCHE1CC02L) 

Group-A 

Module-1: A set of questions carrying a total of 23 to 26 marks to be set. Students will be required to 

answer questions of 15 marks only. 

Module-2: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Group-B 

Module-1: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-2: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Reference Books for HCHE1CC02L 

Group-A 

Theory:  

1. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 

1970.  

2. Atkin, P. Shriver & Atkins’ Inorganic Chemistry, 5th Ed., Oxford University Press (2010).  

3. Cotton, F.A., Wilkinson, G. and Gaus, P.L., Basic Inorganic Chemistry 3rd Ed.; Wiley India. 

4. Sharpe, A.G., Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005.  

5. Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of Structure and 

Reactivity 4th Ed., Harper Collins 1993, Pearson,2006.  

6. Mingos, D.M.P., Essential trends in inorganic chemistry. Oxford University Press (1998).  
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7. Winter, M. J., The Orbitron, http://winter.group.shef.ac.uk/orbitron/ (2002). An illustrated 

gallery of atomic and molecular orbitals.  

8. Burgess, J., Ions in solution: basic principles of chemical interactions. Ellis Horwood (1999).  

Group-B 

Theory:  

1. Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson Education, 2003.  

2. Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London, 1994.  

3. Nasipuri, D. Stereochemistry of Organic Compounds, Wiley Eastern Limited.  

4. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education).  

5. Fleming, I. Molecular Orbitals and Organic Chemical Reactions, Reference/Student Edition, 

Wiley, 2009.  

6. James, J., Peach, J. M. Stereochemistry at a Glance, Blackwell Publishing, 2003.  

7. Robinson, M. J. T., Stereochemistry, Oxford Chemistry Primer, Oxford University Press, 

2005.  

8. Smith, B. M. March’s Advanced organic Chemistry: Reaction, Mechanism and Structure, 

Seventh Edition. 

9. Carey, F.A., Sundberg, R. J. Advanced Organic Chemistry: Structure and Mechanism (Part 

A), Springer India Private Limited. 

 

Practical:  

1. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale Preparations, CBS 

Publishers and Distributors.  

2. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. N. 

University of Calcutta, 2003.  

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).  

4. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical Organic Chemistry, 

5th Ed. Pearson (2012).  

5. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation 

and Quantitative Analysis, University Press (2000).  

6. Practical Workbook Chemistry (Honours), UGBS, Chemistry, University of Calcutta, 2015. 

7. Vogel, A. I A Text Book of Practical Organic Chemistry Including Qualitative organic 

Analysis. Third edition. ELBS and Longman group Limited. 
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SEMESTER – 2 
Course name Inorganic Chemistry-II and Inorganic Chemistry Practical-I 

Course code HCHE2CC03L Credits:6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  
 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• acid base reactions. 
• chemical bonding in advanced level. 
• chemical periodicity.  
• quantitative inorganic analysis. 

 

 

Theoretical (50 M) 

Inorganic Chemistry-II 

Module-1: Acid-base reactions                                                                                   15M                 

Acid-Base concept: Arrhenius concept, theory of solvent system (in H2O, NH3, SO2 and HF), Bronsted-

Lowry’s concept, relative strength of acids, Pauling’s rules. Lux-Flood concept, Lewis concept, group 

characteristics of Lewis acids, solvent levelling and differentiating effects. Thermodynamic acidity 

parameters, Drago-Wayland equation. Superacids, Gas phase acidity and proton affinity; HSAB principle.  

Acid-base equilibria in aqueous solution (Proton transfer equilibria in water), pH, buffer. Acid-base 

neutralisation curves; indicator, choice of indicators. 

Module-2: Chemical bonding-II                                   20M         

(i) Molecular orbital concept of bonding (The approximations of the theory, Linear combination of atomic 

orbitals (LCAO)) (elementary pictorial approach): sigma and pi-bonds and delta interaction, multiple 

bonding. Orbital designations: gerade, ungerade, HOMO, LUMO. Orbital mixing,. MO diagrams of H2, 

Li2, Be2, B2, C2, N2, O2, F2, and their ions wherever possible; Heteronuclear molecular orbitals: CO, NO, 

NO+, CN-, HF, BeH2, CO2 and H2O. Bond properties: bond orders, bond lengths. 

(ii) Metallic Bond: Qualitative idea of valence bond and band theories. Semiconductors and insulators, 

defects in solids. 

(iii) Weak Chemical Forces: Hydrogen bonding (theories of hydrogen bonding, valence bond treatment), 

receptor-guest interactions, Halogen bonds. Effects of chemical force, melting and boiling points. 

Module-3: Chemical periodicity                                     15M      

Modern IUPAC Periodic table, Effective nuclear charge, screening effects and penetration, Slater’s rules, 

atomic radii, ionic radii (Pauling’s univalent), covalent radii, lanthanide contraction. Ionization potential, 

electron affinity and electronegativity (Pauling’s, Mulliken’s and Allred-Rochow’s scales) and factors 

influencing these properties, group electronegativities. Group trends and periodic trends in these 
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properties in respect of s-, p- and d-block elements. Secondary periodicity, Relativistic Effect, Inert pair 

effect. 

Note: The marked portions have been revised vide BOS meeting dated 04/10/2018.  

 

Practical (30 M) 

Inorganic Chemistry Practical-I  

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

1. Preparation of standard solution and acid base titration. 

2. Standardization of NaOH solution using standard oxalic acid solution and determination of 

strength of unknown H2SO4 solution.  

3. Estimation of carbonate and bicarbonate in a mixture. 

4. Standardization of KMnO4 solution using standard oxalic acid solution and estimation of 

Mohr’s salt. 

5. Estimation of Mohr’s salt using standard K2Cr2O7. 

6. Standardization of sodium thiosulphate using standard K2Cr2O7 solution and estimation of 

iodine content in iodized salts.  

7. Determination of strength of H2O2 using standard KMnO4 solution. 

8. Complexometric determination of total hardness of H2O. 

 

Question Pattern for End Semester Examination 

(HCHE2CC03L) 

Module-1: A set of questions carrying a total of 23 to 26 marks to be set. Students will be required to 

answer questions of 15 marks only. 

Module-2: A set of questions carrying a total of 30 to 35 marks to be set. Students will be required to 

answer questions of 20 marks only. 

Module-3: A set of questions carrying a total of 23 to 26 marks to be set. Students will be required to 

answer questions of 15 marks only 

Reference Books for HCHE2CC03L 

Theory:  

1. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 

1970.  

2. Atkin, P. Shriver & Atkins’ Inorganic Chemistry, 5th Ed., Oxford University Press (2010).  

3. Cotton, F.A., Wilkinson, G. and Gaus, P.L., Basic Inorganic Chemistry 3rd Ed.; Wiley India. 

4. Sharpe, A.G., Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005.  

5. Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of Structure and 

Reactivity 4th Ed., Harper Collins 1993, Pearson,2006.  

6. Mingos, D.M.P., Essential trends in inorganic chemistry. Oxford University Press (1998).  

7. Winter, M. J., The Orbitron, http://winter.group.shef.ac.uk/orbitron/ (2002). An illustrated 

gallery of atomic and molecular orbitals.  

8. Burgess, J., Ions in solution: basic principles of chemical interactions. Ellis Horwood (1999).  
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Practical:  

1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 

 

SEMESTER – 2 

Course name  
Organic Chemistry-II, Physical Chemistry-II and Organic Chemistry 

Practical-II  

Course code HCHE2CC04L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5  marks for attendance  

 

• Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• reaction mechanism, reactive intermediates, reaction thermodynamics, tautomerism, reaction 

kinetics.  
• stereochemistry in advanced level. 
• separation and purification of organic compounds, determination of melting point and 

boiling points. 
• the state parameters,  

• ideal machines, Effiency of a machine, limits to the conversion of heat to work,  

• Total energy available of a collection of matter ( Enthalpy),  

• The auxilary functions - Free energy that guide the direction of a process, feasibility of any 
process etc. 

• liquid state and electrical properties  of molecules 

• kinetic theory of gases. 
 

Theoretical (50 M) 

Organic Chemistry-II and Physical Chemistry-II 

Group-A  

Module-1: General treatment of reaction mechanism                                                                    13M              

Mechanistic classification: Ionic, radical and pericyclic (definition and example); reaction type: addition, 

elimination and substitution reactions (definition and example); nature of bond cleavage and bond 

formation: homolytic and heterolytic bond fission, homogenic and heterogenic bond formation; curly 

arrow rules in representation of mechanistic steps; reagent type: electrophiles and nucleophiles 

(elementary idea).  

Reactive intermediates: Carbocations (carbenium and carbonium ions), non-classical cabocations, 

carbanions, carbon radicals, carbenes: generation and stability, structure using orbital picture and 

electrophilic/nucleophilic behavior of reactive intermediates (elementary idea). 

Reaction thermodynamics: Free energy and equilibrium, enthalpy and entropy factor, calculation of 

enthalpy change via BDE, intermolecular & intramolecular reactions. Application of thermodynamic 

principles in acid-base equilibria. 
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Tautomerism: Prototropy (keto-enol, nitro - aci-nitro, nitroso-oximino, diazo-amino and enamine-imine 

systems); valence tautomerism and ring-chain tautomerism; composition of the equilibrium in different 

systems (simple carbonyl; 1,2- and 1,3-dicarbonyl systems, phenols and related systems), factors affecting 

keto-enol tautomerism; application of thermodynamic principles in tautomeric equilibria. 

Reaction kinetics: Rate constant and free energy of activation; free energy profiles for one-step, two-step 

and three-step reactions; catalyzed reactions: electrophilic and nucleophilic catalysis; kinetic control and 

thermodynamic control of reactions; isotope effect: primary and β-secondary kinetic isotopic effect (kH 

/kD); principle of microscopic reversibility; Hammond’s postulate. 

Module-2: Stereochemistry II                                                                                                             12M  

Chirality arising out of stereoaxis: Stereoisomerism of substituted cumulenes with even and odd number 

of double bonds; chiral axis in allenes, spiro compounds, alkylidenecycloalkanes and biphenyls;related 

configurational descriptors (Ra/Sa); atropisomerism; racemisation of chiral biphenyls.  

Concept of prostereoisomerism: Prostereogenic centre; concept of (pro)n-chirality: topicity of ligands and 

faces (elementary idea); pro-R/pro-S, pro-E/pro-Z and Re/Si descriptors;pro-r and pro-s descriptors of 

ligands on propseudoasymmetric centre. 

Conformation: Conformational nomenclature: eclipsed, staggered, gauche, synand anti; dihedral angle, 

torsion angle;Klyne-Prelog terminology; P/M descriptors; energy barrier of rotation, concept of torsional 

and steric strains; relative stability of conformers on the basis of steric effect, dipole-dipole interaction 

and H-bonding; butane gauche interaction; conformational analysis of ethane, propane, n-butane, 2-

methylbutane and 2,3-dimethylbutane; haloalkane, 1,2-dihaloalkanes and 1,2-diols (up to four carbons); 

1,2-halohydrin; conformation of conjugated systems (s-cis ands-trans). 

Group-B  

Module-1: Thermodynamics II: The second law and entropy, the auxiliary functions and 

applications to the systems of fixed composition                                                                           12M   

Second law of thermodynamics: The need of a second law.  Kelvin – Planck (KP) and Clausius (CL) 

statements and their equivalence. Efficiency of heat engines; Carnot’s theorems. Refrigerator and heat 

pump. Carnot’s Cycle. 

Entropy (S) –definition and concept. Clausius inequality. Criteria for spontaneity and equilibrium. 

Entropy and unavailable work. 

Second law in terms of entropy. Validity of KP and CL statements and Wrev vs Wirrev from entropic point 

of view. Diagrammatic representation of various thermodynamic processes using T, P, V, U and S as 

coordinates. Non-crossing of two adiabats. Applications of the second law and entropy to different 

processes. 

The combined form of the first and second laws-the fundamental equation for U and S. 

Auxiliary state functions: Enthalpy (H), Helmholtz Energy (A) and Gibbs energy (G). The fundamental 

equations for H, A and G. The concept of available work. Criteria for spontaneity and equilibrium in 

terms of S, U, H, A and G. 

Thermodynamic Relationships: Response of U, S, H, A and G towards the change of P, V, T and relations 

to measurable properties. Maxwell relations. Thermodynamic equations of state. Gibbs-

Helmholtz equations. Changes of U, S, H, A and G in different processes. 

Heat changes in constant pressure and in constant volume processes. CP, CV and CP –CV relation. Joule-

Thomson Experiment and its consequences. Joule-Thomson coefficient for real gases. Inversion 

temperature. 
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Module-2: Liquid state and electrical properties of molecules                                                       6M    

Liquid State: Short range order and long range disorder in liquids. Vapour pressure. Surface tension, 

surface energy, excess pressure, capillary rise and measurement of surface tension. Work of cohesion and 

adhesion, spreading of liquid over other surface. Vapour pressure over curved surface. Temperature 

dependence of surface tension. Transport phenomena in liquid state:  diffusion and viscosity flux, force, 

phenomenological coefficients & their inter-relationship (general form), different examples of transport 

properties. 

Diffusion: The concepts and Fick’s First Law. 

Viscosity: General features of fluid flow (streamline flow and turbulent flow). Newton’s equation, 

Newtonian’s fluid, viscosity coefficient. Poiseuille’s equation. Stokes law of viscosity. Temperature 

dependence of viscosity. 

Electrical properties of molecules: Polarizability of atoms and molecules, dielectric constant and 

polarization, molar polarization for polar and nonpolar molecules. Clausius-Mosotti equation and Debye 

equation (both without derivation) and their application in determination of dipole moment. 

Module-3:- Kinetic theory of gases                                                                  7M      

Kinetic theoretical interpretation of pressure, temperature and energy. 

Nature of distribution of molecular velocity and speed in one, two and three dimensions. The Maxwell-

Boltzmann distribution of molecular speeds. Different measures of speed and velocity of gas molecules. 

Kinetic energy distribution in one, two and three dimensions. Calculation of the number of molecules 

having at least certain critical amount of energy. 

Principle of equipartition of energy and computation of heat capacity of gases. Temperature variation of 

heat capacity. 

Collision of gas molecules-collision diameter and collision frequency. Mean free path. Wall collision 

frequency. Effusion and Graham’s law. Viscosity of gases and its temperature dependence 

Note: The marked portions have been revised vide BOS meeting dated 04/10/2018.  

 

Practical (30 M) 

Organic Chemistry Practical-II  

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

Separation based upon solubility, by using common laboratory reagents like water (cold, hot), dil. HCl, 

dil. NaOH, dil. NaHCO3, etc., of components of a binary solid mixture; purification of any one of the 

separated components by crystallization and determination of  its melting point. The composition of the 

mixture should be of the following types [ANY THREE]: p-Nitrobenzoic acid/p-Aminobenzoic acid; p-

Nitrotolune/p-Anisidine; benzoic acid/naphthalene; urea/phenyl benzoate; p-toluidine/benzophenone; p-

chlorobenzoic acid/benzophenone, Benzoic acid/Anthracene; Glucose/Biphenyl; Benzoic 

acid/Benzophenone; Urea/Benzophenone. Use of pH paper is recommended. 

Each student is required to perform all the experiments [Any FIVE will be set in the examination]  

1. Estimation of glycine by Sörensen’s formol method  

2. Estimation of glucose by titration using Fehling’s solution  

3. Estimation of sucrose by titration using Fehling’s solution  

4. Estimation of aromatic amine (aniline) by bromination (Bromate-Bromide) method  
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5. Estimation of acetic acid in commercial vinegar  

6. Estimation of urea (hypobromite method)  

7. Estimation of saponification value of oil/fat/ester 

8. Preparation of ferrous oxalate dihydrate, FeC2O4.2H2O and determination of composition of 

FeC2O4.2H2O. 

Determination of boiling point of common organic liquid compounds [ANY FIVE]n-butyl alcohol, 

cyclohexanol, ethyl methyl ketone, cyclohexanone, acetylacetone, isobutyl methyl ketone, isobutyl 

alcohol, acetonitrile, benzaldehyde and acetophenone. [Boiling points of the chosen organic compounds 

should preferably be within 1800C (Demo)]. 

_____________________________________________________________________________________ 

Note: The marked portions have been revised vide BOS meeting dated 04/10/2018.  

 

 

Question Pattern for End Semester Examination 

(HCHE2CC04L) 

Group-A 

Module-1: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-2: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Group-B 

Module-1: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-2: A set of questions carrying a total of 9 to 11 marks to be set. Students will be required to 

answer questions of 6 marks only. 

Module-3: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Reference Books for HCHE2CC04L 

Group-A 

Theory:  

1. Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson Education, 2003.  

2. Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London, 1994.  

3. Nasipuri, D. Stereochemistry of Organic Compounds, Wiley Eastern Limited.  

4. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education).  

5. Fleming, I. Molecular Orbitals and Organic Chemical Reactions, Reference/Student Edition, 

Wiley, 2009.  

6. James, J., Peach, J. M. Stereochemistry at a Glance, Blackwell Publishing, 2003.  

7. Robinson, M. J. T., Stereochemistry, Oxford Chemistry Primer, Oxford University Press, 

2005.  
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8. Smith, B. M. March’s Advanced organic Chemistry: Reaction, Mechanism and Structure, 

Seventh Edition. 

9. Carey, F.A., Sundberg, R. J. Advanced Organic Chemistry: Structure and Mechanism (Part 

A), Springer India Private Limited. 

Practical:  

1. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale Preparations, CBS 

Publishers and Distributors.  

2. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. N. 

University of Calcutta, 2003.  

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).  

4. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical Organic Chemistry, 

5th Ed. Pearson (2012).  

5. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation 

and Quantitative Analysis, University Press (2000).  

6. Practical Workbook Chemistry (Honours), UGBS, Chemistry, University of Calcutta, 2015. 

7. Vogel, A. I A Text Book of Practical Organic Chemistry Including Qualitative organic 

Analysis. Third edition. ELBS and Longman group Limited. 

Group-B 

Theory:  

1. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

2. Castellan, G. W. Physical Chemistry, Narosa.  

3. McQuarrie, D. A. & Simons, J. D. Physical Chemistry: A Molecular Approach, Viva Press.  

4. Engel, T. & Reid, P. Physical Chemistry, Pearson.  

5. Levine, I. N. Physical Chemistry, Tata McGraw-Hill.  

6. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

7. Zemansky, M. W. & Dittman, R.H. Heat and Thermodynamics, Tata McGraw-Hill  

8. Koltz & Rosenberg, Chemical Thermodynamics: Basic Concepts and Methods 7th Edition. 

Wiley-Interscience.  

9. The Principles of Chemical Equilibrium 3rd Edition, Kenneth Denbigh, Cambridge 

University Press; 3rd Edition (1971). 

10. The Principles of Chemical Equilibrium 3rd Edition, Kenneth Denbigh, Cambridge 

University Press; 4rd Edition (1981). 

11. An Introduction To Electrochemistry, Samuel Glasstone, East-West Press (Pvt.) Ltd. (2006). 

12. Principles of Physical Chemistry; Samuel H. Maron, Carl F. Prutton; The Macmillan 

Company; 4th edition (1970).  

13. Silbey, R. J., Alberty, R. J. and Bawendi, M. G. Physical Chemistry; Wiley-India; 4th edition 

14. Moore, W. J. Physical Chemistry, Orient Longman 

15. Saha, M. N. and Srivastava, A Treatise on Heat, The Indian Publisher 

16. Loeb, L. B. Kinetic Theory of Gases, McGraw-Hill book Company. 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Denbigh+Kenneth&search-alias=books&field-author=Denbigh+Kenneth&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Denbigh+Kenneth&search-alias=books&field-author=Denbigh+Kenneth&sort=relevancerank
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Samuel+Glasstone&search-alias=stripbooks
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Samuel+H.+Maron&search-alias=books&field-author=Samuel+H.+Maron&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Carl+F.+Prutton&search-alias=books&field-author=Carl+F.+Prutton&sort=relevancerank
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SEMESTER – 3 

Course name Inorganic Chemistry-III and Inorganic Chemistry Practical-II 

Course code HCHE3CC05L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• basic coordination chemistry of inorganic compounds 
• radioactivity 
• redox reactions 
• chemistry of s and p block elements 
• noble gases 
• inorganic polymers 
• qualitative semimicro analysis of inorganic compounds 

 

 

Theoretical (50 M) 

Inorganic Chemistry-III 

Module-1: Coordination chemistry-I                                              12M 

Coordinate bonding: double and complex salts. Werner’s theory of coordination complexes, 

Classification of ligands, Ambidentate ligands, chelates, Coordination numbers, IUPAC nomenclature of 

coordination complexes (up to two metal centers), Isomerism in coordination compounds, constitutional 

and stereo isomerism, Geometrical and optical isomerism in square planar and octahedral complexes. 

Module-2: Radioactivity                                              7M 

Nuclear stability and nuclear binding energy. Nuclear forces: meson exchange theory. Nuclear models 

(elementary idea): Concept of nuclear quantum number, magic numbers. Nuclear Reactions: Artificial 

radioactivity, transmutation of elements, fission, fusion and spallation. Nuclear energy and power 

generation. Separation and uses of isotopes. Radio chemical methods: principles of determination of age 

of rocks and minerals, radio carbon dating, hazards of radiation and safety measures. 

Module-3: Redox reactions                                    12M 

Ion-electron method of balancing equation of redox reaction. Elementary idea on standard redox 

potentials with sign conventions, Nernst equation (without derivation).Influence of complex formation, 

precipitation and change of pH on redox potentials; formal potential.Feasibility of a redox titration, redox 

potential at the equivalence point, redox indicators. Redox potential diagram (Latimer and Frost 

diagrams) of common elements and their applications.Disproportionation and comproportionation 

reactions (typical examples). Electroanalytical methods: Basic principle of pH metric, potentiometric and 
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conductometric titrations. Techniques used for the determination of equivalence points. 

Techniques used for the determination of pKa values 

Solubility and solubility product – common ion effect and their applications to the precipitation and 

separation of common metallic ions as hydroxides, sulfides, phosphates, carbonates, sulfates and halides. 

Module-4: Chemistry of s and p block elements                                           14M 

Relative stability of different oxidation states, diagonal relationship and anomalous behaviour of first 

member of each group. Allotropy and catenation.Hydrides and their classification ionic, covalent and 

interstitial.Basic beryllium acetate and nitrate.Study of the following compounds with emphasis on 

structure, bonding, preparation, properties and uses.Beryllium hydrides and halides.Boric acid and 

borates, boron nitrides, borohydrides (diborane) and graphitic compounds, silanes, Oxides and oxoacids 

of nitrogen, phosphorus, sulphur and chlorine.Peroxo acids of sulphur, sulphur-nitrogen compounds, 

interhalogen compounds, polyhalide ions, pseudohalogens, fluorocarbons and basic properties of 

halogens. 

Noble Gases: Occurrence and uses, rationalization of inertness of noble gases, Clathrates; preparation and 

properties of XeF2, XeF4 and XeF6; Nature of bonding in noble gas compounds (Valence bond treatment 

and MO treatment for XeF2 and XeF4). Xenon-oxygen compounds. Molecular shapes of noble gas 

compounds (VSEPR theory).  

Module-5: Inorganic rings and cages:                                                                                              5M                                                      

Types of inorganic polymers, comparison with organic polymers, synthesis, structural aspects and 

applications of silicones and siloxanes. Borazines, silicates and phosphazenes. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019.  

 

Practical (30 M) 

Inorganic Chemistry Practical-II 

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

Qualitative semi-micro analyses of mixtures containing not more than two radicals and only one insoluble 

salt. Emphasis should be given to the understanding of the chemistry of different reactions.  

Cations: Na+, K+, Ca2+, Sr2+, Ba2+, Al3+, Cr3+, Mn2+/Mn4+, Fe3+, Co2+/Co3+, Ni2+, Cu2+, Zn2+, Pb2+, Cd2+ 

(Demo), Bi3+ (Demo), Sn2+/Sn4+, As3+/As5+(Demo), Sb3+/5+ (Demo), NH4
+, Mg2+ (Demo).  

 

Anions: F-, Cl-, Br-, BrO3
-, I-, IO3

-, SCN-, S2-, SO4
2-, NO3

-, NO2
-, PO4

3-, AsO4
3--, BO3

3-, CrO4
2- / Cr2O7

2-, 

Fe(CN)6
4-, Fe(CN)6

3-.  

 

Insoluble Materials: Al2O3(ig), Fe2O3(ig), Cr2O3(ig), SnO2, SrSO4, BaSO4, CaF2, PbSO4. 

Question Pattern for End Semester Examination 

(HCHE3CC05L) 

Module-1: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 
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Module-2: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module-3: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-4: A set of questions carrying a total of 21 to 24 marks to be set. Students will be required to 

answer questions of 14 marks only. 

Module-5: A set of questions carrying a total of 8 to 9 marks to be set. Students will be required to 

answer questions of 5 marks only. 

Reference Books for HCHE3CC05L 

Theory:  

1. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 

1970.  

2. Atkin, P. Shriver & Atkins’ Inorganic Chemistry, 5th Ed., Oxford University Press (2010).  

3. Cotton, F.A., Wilkinson, G. and Gaus, P.L., Basic Inorganic Chemistry 3rd Ed.; Wiley India. 

4. Sharpe, A.G., Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005.  

5. Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of Structure and 

Reactivity 4th Ed., Harper Collins 1993, Pearson,2006.  

6. Mingos, D.M.P., Essential trends in inorganic chemistry. Oxford University Press (1998).  

7. Winter, M. J., The Orbitron, http://winter.group.shef.ac.uk/orbitron/ (2002). An illustrated 

gallery of atomic and molecular orbitals.  

8. Burgess, J., Ions in solution: basic principles of chemical interactions. Ellis Horwood (1999).  

 

Practical:  

1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 

2. Svehla, G., Vogel's Qualitative Inorganic Analysis, Seventh Edition, Pearson.  

 

 

 

 

 

 

 

 

 

https://www.google.com/search?q=G.+Svehla&stick=H4sIAAAAAAAAAOPgE-LSz9U3MEvOy7XMUwKzTStzy7NztWSyk630k_Lzs_XLizJLSlLz4svzi7KtEktLMvKLFrFyuuspBJelZuQkAgB_9lMmRAAAAA&sa=X&ved=2ahUKEwi3iqquwsDjAhWIT30KHVvlCj4QmxMoATARegQICxAH
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SEMESTER – 3 

Course name  
Organic Chemistry-III and Organic Chemistry Practical-III 

 

Course code HCHE3CC06L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• chemistry of alkene and alkynes 

• chemistry of carbonyl compounds 

• will acquire knowledge of elimination and substitution reactions 
 

 

Theoretical (50 M) 

Organic Chemistry-III 

Module-1: Chemistry of alkenes and alkynes                                                                                 13M 

Addition to C=C: Mechanism (with evidence wherever applicable), reactivity, regioselectivity 

(Markownikoff and anti-Markownikoff additions) and stereoselectivity; reactions: hydrogenation, 

halogenation, hydrohalogenation, hydration, oxymercuration-demercuration, hydroboration-oxidation, 

epoxidation, syn and anti-hydroxylation, ozonolysis, addition of singlet and triplet carbenes; Simmons-

Smith cyclopropanation reaction; electrophilic addition to diene (conjugated dienes and allene); radical 

addition: HBr addition; mechanism of allylic and benzylic bromination in competition with brominations 

across C=C; use of NBS; Birch reduction of benzenoid aromatics; interconversion of E- and Z- alkenes; 

contra-thermodynamic isomerization of internal alkenes. 

Addition to C≡C (in comparison to C=C): Mechanism, reactivity, regioselectivity(Markownikoff and 

anti-Markownikoff addition) and stereoselectivity; reactions:hydrogenation, halogenations, 

hydrohalogenation, hydration, oxymercuration-demercuration, hydroboration-oxidation, dissolving metal 

reduction of alkynes (Birch); reactions of terminal alkynes by exploring its acidity; interconversion of 

terminal and non-terminal alkynes. 

Module-2: Carbonyl and related compounds                                                                               13M 

Addition to C=O: Structure, reactivity and preparation of carbonyl compounds; mechanism (with 

evidence), reactivity, equilibrium and kinetic control; formation of hydrates, cyanohydrins and bisulphite 

adduct; nucleophilic addition-elimination reactions with alcohols, thiols and nitrogen- based nucleophiles; 

reactions: benzoin condensation, Cannizzaro and Tischenko reactions, reactions with ylides: Wittig and 
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Corey-Chaykovsky reaction; Rupe rearrangement, oxidations and reductions: Clemmensen, Wolff-

Kishner, LiAlH4, NaBH4, MPV, Oppenauer, Bouveault-Blanc, acyloin condensation; oxidation of 

alcohols with PDC and PCC;  periodic acid and lead tetraacetate oxidation of 1,2-diols. 

Nucleophilic addition to α,β-unsaturated carbonyl system: General principle and mechanism (with 

evidence); direct and conjugate addition, addition of enolates (Michael reaction), Stetter reaction, 

Robinson annulation. 

Substitution at sp2 carbon (C=O system): Mechanism (with evidence): BAC2, AAC2, AAC1, AAL1 

(inconnection to acid and ester); acid derivatives: amides, anhydrides & acyl halides (formation and 

hydrolysis including comparison). 

Module-3: Substitution reactions                                                                                            12M 

Free-radical substitution reaction: Halogentaion of alkanes, mechanism (with evidence) and 

stereochemical features; reactivity-selectivity principle in the light of Hammond’s postulate. 

Nucleophilic substitution reactions: Substitution at sp3 centre[systems: alkyl halides, allyl halides, benzyl 

halides, alcohols, ethers, epoxides, -halocarbonyls]:mechanisms (with evidence),relative rates& 

stereochemical features: SN1, SN2, SN2', SN1' (allylic rearrangement) and SNi; effects of solvent, substrate 

structure, leaving group and nucleophiles (including ambident nucleophiles, cyanide & nitrite); 

substitutions involving NGP (with hetero atoms and aryl groups); role of crown ethers and phase transfer 

catalysts.  

Module-4: Elimination reactions and aromatic substitution                                                          12M 

Elimination reactions: E1, E2, E1cB and Ei (pyrolytic syn eliminations); formation of alkenes and 

alkynes; mechanisms (with evidence), reactivity, regioselectivity (Saytzeff/Hofmann)and 

stereoselectivity; comparison between substitution and elimination. 

Electrophilic aromatic substitution: Mechanisms and evidences in favour of it; orientation and reactivity; 

reactions: nitration, nitrosation, sulfonation, halogenation, Friedel-Crafts reaction; one-

carbonelectrophiles (reactions: chloromethylation, Gatterman-Koch, Gatterman, Houben-

Hoesch,Vilsmeier-Haack, Reimer-Tiemann, Kolbe-Schmitt); Ipso substitituion. 

Nucleophilic aromatic substitution: Addition-elimination mechanism and evidences in favour of it; SN1 

mechanism; cine substitution (benzyne mechanism), structure of benzyne. 

____________________________________________________________________________________ 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019.  

 

Practical (30 M) 

Organic Chemistry Practical-III  

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

A. The following reactions (any eight) are to be performed, noting the yield of the crude product:  

1. Nitration of aromatic compounds  

2. Condensation reactions  

3. Hydrolysis of amides/imides/esters  

4. Acetylation of phenols/aromatic amines  

5. Brine mediated benzoylation of amines/amino acids.  
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6. Side chain oxidation of aromatic compounds  

7. Diazo coupling reactions of aromatic amines  

8. Bromination of anilides using green approach (Bromate-Bromide method) 

9. Redox reaction including solid-phase method 

10. Green ‘multi-component-coupling’ reaction  

11. Selective reduction of m-dinitrobenzene to m-nitroaniline 

Students must also calculate percentage yield, based upon isolated yield (crude) and theoretical yield. 

B. Purification of the crude product is to be made by crystallisation from water/alcohol, crystallization 

after charcoal treatment, or sublimation, whichever is applicable.  

C. Melting point of the purified product is to be noted.  

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019.  

 

Question Pattern for End Semester Examination 

(HCHE3CC06L) 

Module-1: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-2: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-3: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-4: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

 

Reference Books for HCHE3CC06L 

Theory:  

1. Clayden, J., Greeves, N. & Warren, S. Organic Chemistry, Second edition, Oxford University 

Press, 2012.  

2. Keeler, J., Wothers, P. Chemical Structure and Reactivity – An Integrated approach, Oxford 

University Press.  

3. Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson Education, 2003.  

4. Smith, J. G. Organic Chemistry, Tata McGraw-Hill Publishing Company Limited.  

5. Carey, F. A., Guiliano, R. M. Organic Chemistry, Eighth edition, McGraw Hill Education, 

2012.  

6. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education). 

7. Carey, F.A., Sundberg, R. J. Advanced Organic Chemistry: Structure and Mechanism (Part 

A), Springer India Private Limited. 

8. Carey, F.A., Sundberg, R. J. Advanced Organic Chemistry: Reaction and Synthesis (Part B), 

Springer India Private Limited. 
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Practical:  

1. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale Preparations, CBS 

Publishers and Distributors.  

2. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. N. 

University of Calcutta, 2003.  

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).  

4. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical Organic Chemistry, 

5th Ed. Pearson (2012).  

5. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation 

and Quantitative Analysis, University Press (2000).  

6. Practical Workbook Chemistry (Honours), UGBS, Chemistry, University of Calcutta, 2015. 

7. Vogel, A. I A Text Book of Practical Organic Chemistry Including Qualitative organic 

Analysis. Third edition. ELBS and Longman group Limited. 
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SEMESTER – 3 

Course name  Physical Chemistry-III and Physical Chemistry Practical-II 

Course code HCHE3CC07L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• Advanced level Thermodynamics. Conditions for Chemical and other types of 
equilibrium. 

• conductometric method.  
• study of kinetics of acid-catalyzed hydrolysis ester. 

• the determination of pH of a supplied solution using E versus 

• pH curves involving quinhydrone electrode.  

• adsorption and surfactants 

 

 

Theoretical (50 M) 

Physical Chemistry-III 

Module-1: Thermodynamics III: Systems of variable composition, chemical energetics and 

chemical reaction equilibrium                                                                                                     18M         

Thermodynamics of Systems of variable composition: 

Chemical Potential: Composition as a variable. Chemical potential (µ) and other partial molar properties. 

Chemical potential in terms of G, H, U and A. Chemical potential and material equilibrium. Other partial 

molar properties and interrelation among various partial molar properties, T, P dependence of μ. Maxwell 

relations involving chemical potential. Gibbs –Duhem equation. 

Gaseous Phase: i) Pure ideal gas-its Chemical potential and other thermodynamic functions. ii) Ideal 

mixture of ideal gases- thermodynamic parameters of mixing. Chemical potential of an ideal gas in an 

ideal gas mixture. 

Concept of standard states and choice of standard state of ideal gases. 

Condensed Phase: i) Chemical potential of pure solid and pure liquids. ii) Ideal solutions: Raoult’s law. 

Definition and mixing properties of ideal solutions. Chemical potential of a component in an ideal 

solution. 

Real Gas: i) Pure real gas-its chemical potential, fugacity, fugacity coefficient. Estimation of fugacity. i) 

Mixture of real gases: Chemical potential and fugacity of a real gas in a mixture. Mixing of real gases- 

differences from mixing of ideal gases. Ideal mixtures of real gases, the Lewis-Randal rule. Choice of 

standard states of real gases. 
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Ideally Dilute Solution: Henry’s law. Definition and choice of standard states of solvent and solutes. 

Non-ideal, Non-electrolytic solutions: Chemical potentials of the components of a real solution. Activity 

and activity coefficients. Conventions regarding the standard states and activity coefficients. The molality 

and molarity scales and standard states. 

Excess thermodynamic functions-definition and significance only. 

Condensed Phase: Choice of standard states of solids and liquids. Activity of pure solids and pure liquids. 

Extension of the activity concept of gases. 

Chemical Energetics: Thermodynamic functions (U,S,H,A,G) of chemical reactions and their standard 

values. Hess’ law. Heats of reaction at constant pressure and constant volume. Effect of temperature on 

“reaction heats” – Kirchoff’s equation. Bond enthalpy. 

Chemical Reaction Equilibrium: Spontaneous reactions and  equilibrium  condition.  Variation of reaction  

free  energy as  a function of advancement of reaction and its explanation. The law of mass action and the 

equilibrium constant. Equilibrium involving ideal gases: Kp and other forms of equilibrium constants. 

Equilibrium involving real gases: Kf 

Equilibrium involving gases together with immiscible liquids and/or solids. 

Reaction equilibrium in solution: Ka and equilibrium constants expressed in molality and molarity scales. 

Coupled reactions. 

Effects, if any, of the following on the equilibrium constant and equilibrium composition-temperature, 

pressure, volume, an inert substance, catalyst. 

Thermodynamic treatment of Le Chattelier principle. 

Module-2:  Electrochemistry II- equilibrium electrochemistry                                                    14M   

Thermodynamics of Electrolytic solutions: Chemical potential of an ion in solution. Activity and activity 

coefficients of ions in solution. Debye-Huckel limiting law-brief qualitative description of the postulates 

involved, qualitative idea of the model, the equation (without derivation) for ion-ion atmosphere 

interaction potential. Estimation of activity coefficient for electrolytes using Debye-Huckel limiting law. 

Derivation of mean ionic activity coefficient from the expression of ion-atmosphere interaction potential. 

Applications of the equation and its limitations. 

Electrochemical cells: Types of electrochemical cells with examples. Cell reactions. Concept and 

definition of half-cell potential. Standard electrode potential (IUPAC convention).Thermodynamic 

derivation of Nernst equation (emf).Hydrogen electrode and standard hydrogen electrode. Calomel 

electrodes (normal, decinormal and saturated calomel), quinhydrone electrode, glass electrode and their 

uses. Half-cells of various kinds for different redox couples. Principles of determination of emf  of cells 

(Pogendroff  compensation principle). Representation of half cells and cells from cell/ half-cell equilibria, 

Types of concentration cells. Liquid junction potential and its minimization. Potentiometric titrations 

(acid- base and redox). Principles of determination of (i) standard electrode potential, (ii) ΔG, ΔH and ΔS 

of cell reactions from emf measurements. 

Module-3: Electrochemistry III - ionic equilibrium                               12M 

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization, 

ionization constant and ionic product of water. Ionization of weak acids and bases, pH scale; dissociation 

constants of mono-, di-and triprotic acids (exact treatment). Solubility, Thermodynamic and concentration 

solubility product, Effect of added salts, common ion effect. 
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Salt hydrolysis, calculation of hydrolysis constant, degree of hydrolysis and pH for different salts (exact 

Treatment). Buffer solutions, derivation of Henderson equation and its applications, buffer capacity, 

buffer range, buffer action. Qualitative treatment of acid -base titration curves (calculation of pH at 

various stages). Theory of acid–base indicators; selection of indicators and their limitations. 

 

Module-4: Adsorption and surfactants                                      6M        

Physical and chemical adsorption. Freundlich and Langmuir adsorption isotherms. BET isotherm. Gibbs 

adsorption isotherm and surface excess, Surface active and surface inactive agents. Surfactants including 

Bio-surfactants, Micellisation of surfactants. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

 

Practical (30 M) 

Physical Chemistry Practical-II 

(Exp -20 M, LNB-05 M and Viva-voce- 05 M) 

1. Determination of concentration of supplied solution by surface tension measurement using 

calibration curve. 

2. Determination of concentration of supplied solution by viscocity measurement using 

calibration curve. 

3. Study of kinetics of acid-catalyzed hydrolysis of methyl acetate at two catalyst concentration. 

4. Conductometric titration of a mixture of a strong acid and a weak acid.   

5. Determination of 𝛬o of a strong electrolyte conductometrically. 

6. Determination of pH of a supplied solution using E versus pH curves involving Quinhydrone 

electrode.  

7. Verification Beer’s and Lambert’s Law for KMnO4/K2Cr2O7 solution using a 

spectrophotometer. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

Question Pattern for End Semester Examination 

(HCHE3CC07L) 

Module-1: A set of questions carrying a total of 27 to 30 marks to be set. Students will be required to 

answer questions of 18 marks only. 

Module-2: A set of questions carrying a total of 21 to 24 marks to be set. Students will be required to 

answer questions of 14 marks only. 

Module-3: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-4: A set of questions carrying a total of 9 to 11 marks to be set. Students will be required to 

answer questions of 6 marks only. 

Reference Books for HCHE3CC07L 

Theory:  

1. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

2. Castellan, G. W. Physical Chemistry, Narosa.  
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3. McQuarrie, D. A. & Simons, J. D. Physical Chemistry: A Molecular Approach, Viva Press.  

4. Engel, T. & Reid, P. Physical Chemistry, Pearson.  

5. Levine, I. N. Physical Chemistry, Tata McGraw-Hill.  

6. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

7. Zemansky, M. W. & Dittman, R.H. Heat and Thermodynamics, Tata McGraw-Hill  

8. Koltz & Rosenberg, Chemical Thermodynamics: Basic Concepts and Methods 7th Edition. 

Wiley-Interscience.  

9. The Principles of Chemical Equilibrium 3rd Edition, Kenneth Denbigh, Cambridge 

University Press; 3rd Edition (1971). 

10. The Principles of Chemical Equilibrium 3rd Edition, Kenneth Denbigh, Cambridge 

University Press; 4rd Edition (1981). 

11. An Introduction To Electrochemistry, Samuel Glasstone, East-West Press (Pvt.) Ltd. (2006). 

12. Principles of Physical Chemistry; Samuel H. Maron, Carl F. Prutton; The Macmillan 

Company; 4th edition (1970).  

13. Silbey, R. J., Alberty, R. J. and Bawendi, M. G. Physical Chemistry; Wiley-India; 4th edition 

14. Bevan Ott, J. and Boerio-Goates, J. Chemical Thermodynamics: Principles and Applications, 

Elsevier 

15. Graetzel, M. &Infelta, P., The Bases of Chemical Thermodynamics; Overseas Press  

16. Surface Chemistry Essentials, K. S. Birdi., CRC Press 1st  Edition (November 28, 2013). 

17. Arthur W. Adamson, Physical Chemistry of Surfaces, Wiley-Interscience; 6th Edition (August 

18, 1997). 

18. Duncan J. Shaw; Introduction to Colloid and Surface Chemistry, 4th Edition, Butterworths; 

3rd edition (1980).  

19. John O’M. Bockris, Amulya K. N. Reddy;  Modern Electrochemistry Volume 2; Springer, 

Boston, USA. 

Practical:  

1. Viswanathan, B., Raghavan, P.S. Practical Physical Chemistry Viva Books (2009)  

2. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson  

3. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)  

4. Palit, S.R., De, S. K. Practical Physical Chemistry Science Book Agency  

5. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. 

N., University of Calcutta  

6. Levitt, B. P. edited Findlay’s Practical Physical Chemistry Longman Group Ltd.  

7. Gurtu, J. N., Kapoor, R., Advanced Experimental Chemistry S. Chand & Co. Ltd. 

8. Practical Workbook Chemistry (Honours), UGBS, Chenistry, University of Calcutta, 2015 

 

 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Denbigh+Kenneth&search-alias=books&field-author=Denbigh+Kenneth&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Denbigh+Kenneth&search-alias=books&field-author=Denbigh+Kenneth&sort=relevancerank
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Samuel+Glasstone&search-alias=stripbooks
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Samuel+H.+Maron&search-alias=books&field-author=Samuel+H.+Maron&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Carl+F.+Prutton&search-alias=books&field-author=Carl+F.+Prutton&sort=relevancerank


32 
 

 

 

SEMESTER – 4 

Course name Inorganic Chemistry-IV and Inorganic Chemistry Practical-III 

Course code  HCHE4CC08L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• the nature of the ligand and the coordination complexes, their IUPAC names and their isomeric 

forms. 

• Electronic Spectra and Magnetism of inorganic compounds. 

• Chemistry of d- and f- Block Elements structure and bonding in certain specific compounds in 

d- and f- block elements 

• will acquire knowledge  on transition metal hydride, dihydrogen and dinitrogen 

complexes. 

 

Theoretical (50 M) 

Inorganic Chemistry-IV 

Module-1: Coordination chemistry-II                                               13M 

VB description and its limitations. Elementary Crystal Field Theory: splitting of dn configurations in 

octahedral, square planar and tetrahedral fields, crystal field stabilization energy (CFSE) in weak and 

strong fields; pairing energy. Spectrochemical series.Jahn- Teller distortion. Octahedral site stabilization 

energy (OSSE).Metal-ligand bonding (MO concept, elementary idea), sigma- and pi-bonding in 

octahedral complexes (qualitative pictorial approach) and their effects on the oxidation states of 

transitional metals (examples).  

Module-2: Electronic spectra and magnetism                                                                      12M 

Magnetism and Colour: Orbital and spin magnetic moments, spin only moments of dn ions and their 

correlation with effective magnetic moments, including orbital contribution; quenching of magnetic 

moment: super exchange and antiferromagnetic interactions (elementary idea with examples only); d-d 

transitions; L-S coupling; qualitative Orgel diagrams for 3d1 to 3d9 ions. Racah parameter. Selection rules 

for electronic spectral transitions; spectrochemical series of ligands; charge transfer spectra (elementary 

idea). 

Module-3: Chemistry of d- and f- block elements                                                       13M 

Transition Elements: General comparison of 3d, 4d and 5d elements in term of electronic 

configuration, oxidation states, redox properties, coordination chemistry. Peroxo, superoxo and 

oxometallate. 
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Lanthanoids and Actinoids: General Comparison on Electronic configuration, oxidation states, 

colour, spectral and magnetic properties; lanthanide contraction, separation of lanthanides (ion-

exchange method only). 

Module-4: Transition metal hydride, dihydrogen and dinitrogen complexes                                 12M 

Hydride as a ligand, transition metal complexes of hydrides (molecular structures), importance of hydride 

complexes. Molecular hydrogen complexes, structure and reactivity of dihydrogen complexes, 

dihydrogen bonding and H-H bond cleavage, dihydrogen/dihydride equilibrium. Molecular nitrogen as a 

ligand. Dinitrogen complexes of transition metal ions, activation and functionalization of molecular 

nitrogen by metal complexes. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019.  

Practical (30 M) 

Inorganic Chemistry Practical-III  

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

(i) Iodo/Iodimetric: 

1. Estimation of Vitamin C 

2. Estimation of Copper in brass 

3. Estimation of Fe(III) and Cu(II) in a mixture 

(ii) Complexometric titration: 

1. Zn(II) in a Zn(II) and Cu(II) mixture. 

2. Ca(II) and Mg(II) in a mixture. 

 

(iii) Permanganometry and dichromometry 

1. Estimation of Fe(III) and Ca(II) in a mixture 

2. Estimation of Fe(III) and Cr(VI) in a mixture 

3. Estimation of Fe(III) and Mn(II) in a mixture 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

 

Question Pattern for End Semester Examination 

(HCHE4CC08L) 

Module-1: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-2: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-3: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-4: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Reference Books for HCHE4CC08L 

Theory:  



34 
 

1. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 

1970.  

2. Atkin, P. Shriver & Atkins’ Inorganic Chemistry, 5th Ed., Oxford University Press (2010).  

3. Cotton, F.A., Wilkinson, G. and Gaus, P.L., Basic Inorganic Chemistry 3rd Ed.; Wiley India. 

4. Sharpe, A.G., Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005.  

5. Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of Structure and 

Reactivity 4th Ed., Harper Collins 1993, Pearson,2006.  

6. Mingos, D.M.P., Essential trends in inorganic chemistry. Oxford University Press (1998).  

7. Winter, M. J., The Orbitron, http://winter.group.shef.ac.uk/orbitron/ (2002). An illustrated 

gallery of atomic and molecular orbitals.  

8. Burgess, J., Ions in solution: basic principles of chemical interactions. Ellis Horwood (1999).  

Practical:  

1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 
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SEMESTER – 4 

Course name  Organic Chemistry-IV and Organic Chemistry Practical-IV 

Course code HCHE4CC09L Credits: 6 Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• nucleophilic behaviours of the α-carbon of the carbonyl compounds, reactivity of carbonyl 

compounds, related name reactions and organometallics. 

• nitrogen compounds and rearrangements   

• carbohydrates-its reactions and synthesis 

• applications of UV and IR spectroscopic techniques in the characterization of organic 

compounds. 

• identification of solid and liquid organic compounds by system chemical analysis including 

detection of  element(s), functional group(s);  preparation of derivatives, determination of 

melting points and literature survey. 

 

Theoretical (50 M) 

Organic Chemistry-IV 

Module-1: Exploitation of acidity of α-H of C=O and organometallics                                         13M 

Exploitation of acidity of α-H of C=O: Formation of enols and enolates; kinetic and thermodynamic 

enolates; reactions (mechanism with evidence):halogenation of carbonyl compounds under acidic and 

basic conditions, Hell-Volhard-Zelinsky (H. V. Z.) reaction, nitrosation, SeO2  (Riley) oxidation; 

condensations (mechanism with evidence): Aldol,Tollens’, Knoevenagel, Claisen-Schmidt, Claisen ester 

including Dieckmann, Stobbe; Mannich reaction, Perkin reaction, Favorskii rearrangement; alkylation of 

active methylene compounds;  preparation and synthetic applications of diethyl malonate and ethyl 

acetoacetate; specific enol equivalents (lithium enolates, enamines and silyl enol ethers) in connection 

with alkylation, acylation and aldol type reaction. 

Grignard reagent, Organolithium, Gilman cuprates: Preparation and reactions (mechanism with 

evidence); addition of Grignard and organolithium to carbonyl compounds; substitution on -COX; 

directed ortho metalation of arenes using organolithiums, conjugate addition by Gilman cuprates;  Corey-

House synthesis; abnormal behaviour of Grignard reagents; comparison of reactivity among Grignard, 

organolithiums and organocopper reagents; Reformatsky reaction; Blaise reaction; concept of umpolung. 
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Module-2: Nitrogen compounds and rearrangements                                                                     12M  

Nitro compounds (aliphatic and aromatic): Ppreparation and reaction (with mechanism): reduction under 

different conditions; Nef carbonyl synthesis, Henry reaction and conjugate addition of nitroalkane anion.  

Amines (Aliphatic & Aromatic): Preparation, separation (Hinsberg’s method) and identification of 

primary, secondary and tertiary amines; reaction (with mechanism): Eschweiler–Clarke methylation, 

diazo coupling reaction, formation and reactions of phenylenediamines, diazomethane and diazoacetic 

ester. 

Diazonium salts and their related compounds: Reactions (with mechanism) involving replacement of 

diazo group; reactions: Gomberg, Meerwein, Japp-Klingermann. 

Alkylnitrile and isonitrile: Preparation and reaction (with mechanism): Thorpe nitrile condensation, von 

Richter reaction. 

Rearrangement to electron-deficient carbon: Wagner-Meerwein rearrangement, pinacol rearrangement, 

dienone-phenol; Wolff rearrangement in Arndt-Eistert synthesis, benzil-benzilic acid rearrangement, 

Demjanov rearrangement, Tiffeneau–Demjanov rearrangement. 

Rearrangement to electron-deficient nitrogen: rearrangements: Hofmann, Curtius, Lossen, Schmidt and 

Beckmann. 

Rearrangement to electron-deficient oxygen: Baeyer-Villiger oxidation, cumene hydroperoxide-phenol 

rearrangement and Dakin reaction. 

Aromatic rearrangements:Migration from oxygen to ring carbon: Fries rearrangement and Claisen 

rearrangement. 

Migration from nitrogen to ring carbon:  Hofmann-Martius rearrangement, Sommelet Hauser 

rearrangement, Fischer-Hepp rearrangement, N-azo to C-azo rearrangement, Bamberger rearrangement, 

Orton rearrangement and benzidine rearrangement. 

Module-3: Carbohydrates                                                                                                                 12M 

Monosaccharides: Aldoses up to 6 carbons; structure of D-glucose & D-fructose (configuration & 

conformation); ring structure of monosaccharides (furanose and pyranose forms): Haworth  

representations and non-planar conformations; anomeric effect (including stereoelectronic explanation); 

mutarotation; epimerization; reactions (mechanisms in relevant cases): Fischer glycosidation, osazone 

formation, bromine-water oxidation, HNO3 oxidation, selective oxidation of terminal –CH2OH of aldoses, 

reduction to alditols, Lobry de Bruyn-van Ekenstein rearrangement; stepping–up (Kiliani-Fischer method) 

and stepping–down (Ruff’s &Wohl’s methods) of aldoses; end-group-interchange of aldoses; acetonide 

(isopropylidene and benzylidene protections; ring size determination; Fischer’s proof of configuration of 

(+)-glucose.  

Disaccharides: Glycosidic linkages, concept of glycosidic bond formation by glycosyl donor-acceptor, 

structure of sucrose, inversion of cane sugar. 

Module- 6: Spectroscopy I                                                                                                                  13M     

UV Spectroscopy: Introduction;types of electronic transitions, end absorption; transition dipole moment 

and  allowed/forbidden transitions; chromophores and auxochromes; Bathochromic andHypsochromic 

shifts; intensity of absorptions (Hyper-/Hypochromic effects); application of Woodward’s  Rules for 

calculation of λmax for the following systems: conjugated diene, α,β-unsaturated aldehydes and  

ketones(alicyclic, homoannular and heteroannular); extended conjugated systems (dienes, aldehydes and 

ketones); relative positions of λmax  considering conjugative effect, steric effect, solvent effect, effect of 

pH; effective chromophore concentration: keto-enol systems; benzenoid transitions. 
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IR Spectroscopy: Introduction; modes of molecular vibrations (fundamental and non-fundamental);IR 

active molecules; application of Hooke’s law, force constant; fingerprint region and its significance; 

effect of deuteration; overtone bands; vibrational coupling in IR;  characteristic and diagnostic stretching 

frequencies of C-H, N-H, O-H, C-O, C-N, C-X, C=C (including skeletal vibrations of  aromatic 

compounds), C=O, C=N, N=O, C≡C, C≡N; characteristic/diagnostic  bending vibrations are included; 

factors affecting stretching frequencies: effect of conjugation, electronic effects, mass effect, bond 

multiplicity, ring-size, solvent effect, H-bonding on IR absorptions; application in functional group 

analysis. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

Practical (30 M) 

Organic Chemistry Practical-IV (30 M) 

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

Identification of the pure compounds 

Solid compounds: oxalic acid, tartaric acid, citric acid, succinic acid, resorcinol,                                   

urea, glucose, cane sugar, benzoic acid, salicylic acid, beta-naphthol, lactose and starch. 

Liquid Compounds: formic acid, acetic acid, methyl alcohol, ethyl alcohol, acetone, aniline, 

dimethylaniline, benzaldehyde, chloroform, nitrobenzene, benzylalcohol and glycerin. 

_____________________________________________________________________________________ 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

 

Question Pattern for End Semester Examination 

(HCHE4CC09L) 

Module-1: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-2: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-3: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-4: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Reference Books for HCHE4CC09L 

Theory:  

1. Clayden, J., Greeves, N. & Warren, S. Organic Chemistry, Second edition, Oxford University 

Press, 2012.  

2. Keeler, J., Wothers, P. Chemical Structure and Reactivity – An Integrated approach, Oxford 

University Press.  
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3. Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson Education, 2003.  

4. Smith, J. G. Organic Chemistry, Tata McGraw-Hill Publishing Company Limited.  

5. Carey, F. A., Guiliano, R. M. Organic Chemistry, Eighth edition, McGraw Hill Education, 

2012.  

6. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education).  

7. Finar, I. L. Organic Chemistry (Volume 1 & 2), Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education). 

8. Smith, B. M. March’s Advanced organic Chemistry: Reaction, Mechanism and Structure, 

Seventh Edition. 

9. Kemp, W. Organic Spectroscopy, third edition, Palgrave. 

10. Pavia, Lampman, Kriz, Vyvyan, Introduction to Spectroscopy, Cengage Learning India 

Private Limited. 

11. Silverstein, R. M., Webster F. X., Spectrometric Identification of Organic Compounds,  John 

Wiley & Sons. 

12. P. S. Kalsi, Spectroscopy of Organic Compounds, New Age International Private Limited. 

13. Williams, D., Fleming, I. Spectroscopic Methods In Organic Chemistry, McGraw-Hill 

Education 

Practical:  

1. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale Preparations, CBS 

Publishers and Distributors.  

2. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. N. 

University of Calcutta, 2003.  

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).  

4. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical Organic Chemistry, 

5th Ed. Pearson (2012).  

5. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation 

and Quantitative Analysis, University Press (2000).  

6. Practical Workbook Chemistry (Honours), UGBS, Chemistry, University of Calcutta, 2015. 

7. Vogel, A. I A Text Book of Practical Organic Chemistry Including Qualitative organic 

Analysis. Third edition. ELBS and Longman group Limited. 
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SEMESTER – 4 

Course name  Physical Chemistry-IV and Physical Chemistry Practical-III 

Course code HCHE4CC010L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student 

 

• principle and applications quantum mechanics. 

•  molecular spectroscopy, magnetic resonance spectroscopy. 

•  solid state and phase equilibrium. 

•  the determinationestimation by conductometric titration, redox titration, pH metric titration and 

spectrophotometric methods. 
 

Theoretical (50 M) 

Physical Chemistry-IV 

Module-1: Quantum mechanics I- principles and applications                                                         20M   

Introduction, de Broglie hypothesis-the principle and example applications. 

Schrodinger equation (SE), wave function and its interpretation. The time-independent form of SE -

characteristic features. Stationary state wave functions- significance, probabilistic interpretation and 

acceptability conditions. Orthonormality of wave functions-definition. 

Elementary concepts of operators- relevant properties and identities. Linear operator, eigen functions and 

eigen values; commutator of operators. Hermitian operators- definition and properties. Operators and 

observables. 

Vector representations of state, inner product, operator actions, expectation values and Schrodinger 

equation. 

Postulates of Quantum Mechanics. 

Measurements and Heisenberg’s Uncertainty relation (without derivation)- the microscope experiment. 

The fundamental commutator and uncertainty relation. Non-commuting operators and uncertainty 

relation. 

Eigen functions as basis. Expansion in Eigen functions. 

Quantum Free-Particle (normalisation of wave function excluded). 

Particle in a box (PB): Solution of the Schrodinger equation for one-dimensional (1-D) box problem. 

Distinctive features of the eigen spectrum. Calculations expectation values of x, x2, px px
2 and the 

uncertainty product Δx.Δpx . Classical Limit and correspondence principle. Extension of the problem to 

two and three dimensions and the concept of degeneracy. 
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Simple Harmonic Oscillator: Setting up of one Schrödinger equation and characteristic features s of the 

energy spectrum and the wave functions. The exact wave functions for the ground and the first excited 

states. Comparison with classical oscillator. Calculation of the average values of x, x2, px , px
2 and the 

uncertainty product.  

Module-2: Molecular spectroscopy and magnetic resonance spectroscopy                                  16M 

Molecular spectroscopy: B. O. approximation (mention only), Characteristic features of spectral lines 

(spacing and intensity) and the factors influencing the spectral intensities- selection rules, Lambert- 

Beer’s Law and population effect.  

Rotational spectroscopy of diatomic molecules: rigid rotor model, determination of bond length, effect of 

isotopic substitution, effect of nuclear spin (mention only). 

Vibrational spectroscopy of diatomic molecules: SHO model, selection rules, spectra, anharmonicity and 

its consequences on energy levels and selection rules. Overtones and hot bands. 

Vibrational-Rotational spectra of diatomic and linear triatomic molecules. 

Raman Effect: Characteristic features and conditions of Raman activity with suitable illustrations. 

Rotational and vibrational Raman spectra. Polarisation of Raman scattering. 

Rule of mutual exclusion with examples. Examples of molecular structure elucidation using spectral data. 

Magnetic Resonance Spectroscopy: Introduction, basis of magnetic resonance spectroscopy, nmr active 

nuclei, the nmr spectrometer (Principle and schematic representation); chemical shift and δ scale, 

Shielding constant and its dependence on different contributions (elementary physical idea only). 

Qualitative discussion of spin-spin coupling and line structure splitting. Equivalent nuclei (in respect of 

two protons) and its simple consequences. 

Applications of magnetic resonance spectroscopy. 

Module-3: Solid state                                      7M 

Types of solid, Bragg’s law of diffraction. Laws of crystallography (Haϋy’s law and Steno’s law). 

Permissible symmetry axes in crystals. Indexing of planes, Miller indices. Lattice, space lattice, Module- 

cell, crystal planes, Bravais lattice. Distance between consecutive planes [cubic, tetragonal and 

orthorhombic lattices]. Relation between molar mass and Module- cell dimension for cubic system. 

Applications of Bragg’s law and powder method in determination of patterns of NaCl and KCl. Packing 

of uniform hard sphere close packed arrangements (fcc and hcp). Tetrahedral and octahedral voids. Void 

space in p-type, F-type and I-type cubic systems. 

Module-4: Phase equilibrium                                                7M    

Definitions of phase, number of components and degrees of freedom. Gibbs’ Phase rule and its derivation 

using the concept of chemical potential. Definition of phase diagram. First order phase transition and 

Clapeyron equation: Clausius- Clapeyron equation – derivation and uses. 

Phase Equilibria for one component system – Water, carbon dioxide and sulphur. (Phase rule treatment 

and the phase diagrams only). 

Condensed state phase diagram, solid-liquid phase diagram studies, eutectic mixtures. Systems having 

congruent and incongruent melting points- Bi-Cd, Sb-Tb, KI-H2O, NaCl-H2O, Sn-Mg, Na2SO4-H2O 

mixtures only. Nernst distribution law-derivation and applications. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 
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Practical (30 M) 

 Physical Chemistry Practical-III  

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

At least 5-6 experiments are to be done in this semester. More experiments may be included to the 

following set of experiments. The following experiments may be replaced by equivalent/better 

experiments in a semester. 

1. Determination of the strength of HCl and NaCl in their mixture by conductometric titration. 

2. Determination of E0 of Fe2+/ Fe3+ and strength of a Mohr’s salt solution against standard 

K2Cr2O7/KMnO4  solution.  

3.  Determination of Kspof AgCl of and the strength of a silver nitrate solution by   

potentiometric titration of a AgNO3 solution against a standard KCl solution.  

4. Determination of the Ka of a weak mono-basic acid and the strength of its solution by pH-

metric titration against a strong base.  

5. Study of kinetics of decomposition of H2O2 catalysed by FeCl3. 

6. Determination of the solubility and solubility product of a sparingly soluble salt by 

conductometric method. 

7. Kinetics of alkaline fading of crystal violet spectrophotometrically. 

 

Question Pattern for End Semester Examination 

(HCHE4CC010L) 

Module-1: A set of questions carrying a total of 30 to 35 marks to be set. Students will be required to 

answer questions of 20 marks only. 

Module-2: A set of questions carrying a total of 24 to 26 marks to be set. Students will be required to 

answer questions of 16 marks only. 

Module-3: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module-4: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Reference Books for HCHE4CC010L 

Theory:  

1. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

2. Castellan, G. W. Physical Chemistry, Narosa.  

3. McQuarrie, D. A. & Simons, J. D. Physical Chemistry: A Molecular Approach, Viva Press.  

4. Engel, T. & Reid, P. Physical Chemistry, Pearson.  

5. Levine, I. N. Physical Chemistry, Tata McGraw-Hill.  

6. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

7. Principles of Physical Chemistry; Samuel H. Maron, Carl F. Prutton; The Macmillan 

Company; 4th edition (1970).  

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Samuel+H.+Maron&search-alias=books&field-author=Samuel+H.+Maron&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Carl+F.+Prutton&search-alias=books&field-author=Carl+F.+Prutton&sort=relevancerank
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8. Silbey, R. J., Alberty, R. J. and Bawendi, M. G. Physical Chemistry; Wiley-India; 4th edition 

9. Beiser, A. Concepts of Modern Physics; McGraw-Hill 

10. Eisberg, R.&Resnick, R. Quantum Physics of Atoms, Molecules, Solids, Nuclei, and 

Particles; Wiley 

11. Levine, I. N. Quantum Chemistry; PHI Learning Private Limited 

12. Lowe, J. P. Quantum Chemistry; Academic Press 

13. Griffith, D. J. Introduction to Quantum Mechanics; Pearson education 

14. Banwell, C. N. and Elaine, M. M. Fundamentals of Molecular Spectroscopy; McGraw-Hill 

Education 

15. Sathyanarayana, D. N Introduction to Magnetic Resonance Spectroscopy ESR, NMR, NQR; I 

K International Publishing House Pvt. Ltd. 

16. Abraham, R. J., Fisher, J. and Loftus, P. Introduction to NMR Spectroscopy; Wiley 

17. Balci, M. Basic 1H- and 13C-NMR Spectroscopy; Elsevier. 

18. James Keeler, Understanding NMR Spectroscopy, Wiley-Blackwell; 2nd edition (13 April 

2010). 

19. Charles Kittel, Introduction to Solid State Physics, Wiley; Eighth edition (2012). 

20. Roger S. Macomber, Introduction to NMR Spectroscopy, Wiley-Interscience; 1st Edition 

(December 23, 1997). 

Practical:  

1. Viswanathan, B., Raghavan, P.S. Practical Physical Chemistry Viva Books (2009)  

2. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson  

3. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)  

4. Palit, S.R., De, S. K. Practical Physical Chemistry Science Book Agency  

5. University Hand Book of Undergraduate Chemistry Experiments, edited by 

Mukherjee, G. N., University of Calcutta  

6. Levitt, B. P. edited Findlay’s Practical Physical Chemistry Longman Group Ltd.  

7. Gurtu, J. N., Kapoor, R., Advanced Experimental Chemistry S. Chand & Co. Ltd. 

8. Practical Workbook Chemistry (Honours), UGBS, Chenistry, University of Calcutta, 2015 
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SEMESTER – 5 

Course name 
Inorganic Chemistry-V, Physical Chemistry-V and Physical Chemistry 

Practical-IV 

Course code  HCHE5CC011L Credits: 6 Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• bioinorganic chemistry and organometallic chemistry. 

• quantum mechanics – its applications to two-body systems, variation theorem, elementary 

discussions of atomic and molecular electronic structures. 

• Colligative properties and colloids. 

• the physiochemical experiments. 

 

Theoretical (50 M) 

Inorganic Chemistry-V and Physical Chemistry-V 

Group-A 

Module-1: Bioinorganic chemistry                                                                 13M 

Elements of life: essential and beneficial elements, major, trace and ultratrace elements. Basic chemical 

reactions in the biological systems and the role of metal ions (specially Na+, K+, Mg2+, Ca2+, Fe3+/2+, 

Cu2+/+, and Zn2+). Metal ion transport across biological membrane Na+/ K+-ion pump. Dioxygen molecule 

in life. Dioxygen management proteins: Haemoglobin, Myoglobin, Hemocyanine and Hemerythrin. 

Hydrolytic enzymes: carbonate bicarbonate buffering system and carbonic anhydrase and 

carboxyanhydrase A. Toxic metal ions and their effects, chelation therapy (examples only), Pt and Au 

complexes as drugs (examples only), metal dependent diseases (examples only) 

Module-2: Organometallic chemistry I                                                                                  12M    

Definition and classification of organometallic compounds on the basis of bond type.Concept of hapticity 

of organic ligands.18-electron and 16-electron rules (pictorial MO approach).Applications of 18-electron 

rule to metal carbonyls, nitrosyls, cyanides. General methods of preparation  of mono and binuclear 

carbonyls of 3d series. Structures of mononuclear and binuclear carbonyls.pi-acceptor behaviour of CO, 

synergic effect and use of IR data to explain extent of back bonding. Zeise’s salt: Preparation, structure, 

evidences of synergic effect.  

Group-B 

Module-1: Quantum Mechanics II- Applications to Two-Body Systems, Variation Theorem, 

Elementary Discussions of Atomic and Molecular Electronic Structures.                                       18M       
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The Two-Body Systems: The statement of the problem and the concept of reduced mass and reduced 

coordinates. Setting up the Schrodinger equation for the two-body problemsin the rectangular Cartesian 

coordinates and the separation of the centre-of-mass motion and the internal motion (outlines only). The 

Schrodinger equation for the internal motion in spherical polar coordinates (the final form only). 

Two-Body Rigid Rotor and Angular momentum: Schrödinger equation for rigid rotor in spherical polar 

coordinates and the separation of variables (outlines only).Solution of the φ part. Rigid rotor wave 

functions -spherical harmonics, features of the wave functions, quantum numbers. The rigid rotor energy 

spectrum- characteristic features. 

 Angular momentum- Definitions, commutation relations and eigen spectrum (without derivation) 

significance of the results. 

The rigid rotor Hamiltonian in terms of angular momentum (L) and the L2 operator in spherical polar 

coordinates (final form only).LZ  operator in spherical polar coordinates (final form only) and its eigen 

spectrum. 

Hydrogen atom and hydrogen-like ions: Setting up of Schrödinger equation in spherical polar 

coordinates, Separation of variables, Solution of angular Part (φ part only), quantization of energy (only 

final energy expression); Real wave functions. Average and most probable distances of electron from 

nucleus;  

Setting up of Schrödinger equation for many-electron atoms (He, Li). -need for approximation methods.  

Statement of variation theorem and example applications to simple systems. 

Chemical Bonding: Linear combination of atomic orbitals (LCAO) method. 

Born-Oppenheimer approximation. Separation of nuclear and electronic moions (outlines only) 

Covalent bonding: valence bond (VB) and molecular orbital (MO) approaches. LCAO-MO treatment of 

H2
+; Bonding and antibonding orbitals; Qualitative extension to H2; Comparison of LCAO-MO and VB 

treatments of H2 and their limitations. Introduction to MO treatment of simple diatomic and prototype 

AH2 systems (basic ideas).  

Module-2: Colligative properties and colloids                                     7M  

Colligative properties: Thermodynamic treatment of colligative properties viz. Elevation of boiling point, 

depression of freezing point and van’t-Hoff osmotic pressure equation of solutions using the concept of 

chemical potential and their interrelationships. Abnormal colligative properties.  

Lyophobic and lyophilic sols, Origin of charge of colloids, coagulation and Schultz-Hardy rule. Zeta 

potential and Stern double layer (qualitative idea). Electro kinetic phenomena (qualitative idea only). 

Stability of colloids and zeta potential, Tyndall effect. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

Practical (30 M) 

Physical Chemistry Practical-IV 

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

At least 5-6 experiments are to be done in this semester for this paper. More experiments may be included 

to the following set of experiments. The following experiments may  be replaced by equivalent/better 

experiments in a semester. 

1. Determination of the ionisation constants of a poly-basic acid and the strength of its solution by 

pH-metric titration   against a strong base. 
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2. Determination of the degree of dimerization and the dimerization constant of benzoic acid in an 

organic solvent by partition method. 

3. Kinetics study of saponification reaction conductometrically.  

4. Verification of Ostwald dilution law and determination of dissociation constant of a weak 

acid conductometrically. 

5. Determination of the indicator constant of an acid-base indicator spectrophotometrically. 

6. Studies on perdisulphate kinetics(spectrophotometrically) 

7. Determination of heat of neutralization of a strong acid vs strong base. 

8. Studies on kinetics of auto-catalyzed reaction between potassium permanganate and oxalic acid. 

Question Pattern for End Semester Examination 

(HCHE5CC011L) 

Group-A 

Module-1: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-2: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Group-B 

Module-1: A set of questions carrying a total of 27 to 30 marks to be set. Students will be required to 

answer questions of 18 marks only. 

Module-2: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Reference Books for HCHE5CC011L 

Group-A 

Theory:  

1. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 

1970.  

2. Atkin, P. Shriver & Atkins’ Inorganic Chemistry, 5th Ed., Oxford University Press (2010).  

3. Cotton, F.A., Wilkinson, G. and Gaus, P.L., Basic Inorganic Chemistry 3rd Ed.; Wiley 

India. 

4. Sharpe, A.G., Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005.  

5. Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of Structure and 

Reactivity 4th Ed., Harper Collins 1993, Pearson,2006.  

6. Mingos, D.M.P., Essential trends in inorganic chemistry. Oxford University Press (1998).  

7. Winter, M. J., The Orbitron, http://winter.group.shef.ac.uk/orbitron/ (2002). An illustrated 

gallery of atomic and molecular orbitals.  

8. Burgess, J., Ions in solution: basic principles of chemical interactions. Ellis Horwood 

(1999).  
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Group-B 

Theory:  

1. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

2. Castellan, G. W. Physical Chemistry, Narosa.  

3. McQuarrie, D. A. & Simons, J. D. Physical Chemistry: A Molecular Approach, Viva Press.  

4. Engel, T. & Reid, P. Physical Chemistry, Pearson.  

5. Levine, I. N. Physical Chemistry, Tata McGraw-Hill.  

6. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

7. An Introduction to Electrochemistry, Samuel Glasstone, East-West Press (Pvt.) Ltd. (2006). 

8. Principles of Physical Chemistry; Samuel H. Maron, Carl F. Prutton;The Macmillan 

Company; 4th edition (1970). 

9. Silbey, R. J., Alberty, R. J. and Bawendi, M. G. Physical Chemistry; Wiley-India; 4th edition 

10. Beiser, A. Concepts of Modern Physics; McGraw-Hill 

11. Eisberg, R. & Resnick, R. Quantum Physics of Atoms, Molecules, Solids, Nuclei, and 

Particles; Wiley 

12. Levine, I. N. Quantum Chemistry; PHI Learning Private Limited 

13. Lowe, J. P. Quantum Chemistry; Academic Press; Second Edition 

14. Griffith, D. J. Introduction to Quantum Mechanics; Pearson education 

15. Ghosh, P. K. & Shukla, P. K. Atomic Electronic Structure: Atomic Orbitals; PHI Learning 

Private Limited 

16. Wardle, B. Principles and Applications of Photochemistry; Wiley Gil, V. Orbitals in 

Chemistry; Cambridge 

17. Albright, T. A., Burdett, T. A., Whangbo, M.-H.  Orbital Interactions in Chemistry, Wiley. 

18. Gil, V. Orbitals in Chemistry; Cambridge 

19. Albright, T. A., Burdett, T. A., Whangbo, M.-H.  Orbital Interactions in Chemistry, Wiley. 

20. Paul C. Hiemenz, R. Rajagopalan, Principles of Colloid and Surface, CRC Press; 3rd  Edition 

(March 18, 1997). 

Practical:  

1. Viswanathan, B., Raghavan, P.S. Practical Physical Chemistry Viva Books (2009)  

2. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson  

3. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)  

4. Palit, S.R., De, S. K. Practical Physical Chemistry Science Book Agency  

5. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. 

N., University of Calcutta  

6. Levitt, B. P. edited Findlay’s Practical Physical Chemistry Longman Group Ltd.  

7. Gurtu, J. N., Kapoor, R., Advanced Experimental Chemistry S. Chand & Co. Ltd. 

8. Practical Workbook Chemistry (Honours), UGBS, Chenistry, University of Calcutta, 2015 

 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Samuel+Glasstone&search-alias=stripbooks
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Samuel+H.+Maron&search-alias=books&field-author=Samuel+H.+Maron&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Carl+F.+Prutton&search-alias=books&field-author=Carl+F.+Prutton&sort=relevancerank
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Albright%2C+Thomas+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Burdett%2C+Jeremy+K
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Whangbo%2C+Myung-Hwan
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Albright%2C+Thomas+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Burdett%2C+Jeremy+K
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Whangbo%2C+Myung-Hwan
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SEMESTER – 5 

Course name  Organic Chemistry-V and Organic Chemistry Practical-V 

Course code  HCHE5CC012L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• 1H NMR and Mass spectroscopy in the structure determination of organic compounds. 

• conformation and reactivity of cyclic molecules and preparation and reactions of 

polyaromatic hydrocarbons. 

• pericyclic reactions 

• properties, synthesis and reactions of heterocyclic compounds. 

• TLC and column Chromatographic techniques in separation of organic amino acids and dyes. 

 

Theoretical (50 M) 

Organic Chemistry-V 

Module-1: Organic spectroscopy II                                                                                                    13M          

NMR Spectroscopy: Introduction;nuclear spin;NMR active molecules;basic principles of Proton Magnetic 

Resonance; choice of solvent and internal standard; equivalent and non-equivalent protons; chemical shift 

and factors influencing it; ring current effect;significance of the  terms: up-/downfield, shielded and 

deshielded protons; spin coupling and coupling constant (1st order spectra); relative intensities of first-

order multiplets: Pascal’s triangle; chemical and magnetic equivalence in NMR ; anisotropic effects in 

alkene, alkyne, aldehydes and aromatics; NMR peak area, integration; relative peak positions with 

coupling patterns of common organic compounds (both aliphatic and benzenoid-aromatic); rapid proton 

exchange; interpretation of NMR spectra of simple compounds. 

Mass Spectroscopy: Basic principle, McLafferty rearrangement metastable peak, General fragmentation 

mode, Retro-Diels Alder reaction, determination of presence and isotopic pattern for one halogen atom.  

Applications: IR, UV, NMR and Mass spectroscopy for identification of organic molecules. 

Module-2: Cyclic stereochemistry and carbocycles                                                              12M   

Alicyclic compounds: Concept of I-strain (Baeyer’s strain theory); conformational analysis: cyclohexane, 

mono and disubstituted cyclohexane; symmetry properties and optical activity; topomerisation; ring size 

and ease of cyclisation; conformation & reactivity in cyclohexane system: consideration of steric and 

stereoelectronic requirements; elimination (E2, E1), nucleophilic substitution (SN1, SN2, SNi, NGP), 

merged substitution-elimination; rearrangements; oxidation of cyclohexanol, esterification, 

saponification, lactonisation, epoxidation, pyrolytic syn elimination and fragmentation reactions. 



48 
 

Polynuclear hydrocarbons and their derivatives: Synthetic methods include Haworth, Bardhan-Sengupta, 

Bogert-Cook and other useful syntheses (with mechanistic details); fixation of double bonds and Fries 

rule;reactions (with mechanism) of naphthalene, anthraceneand  phenanthrene and their derivatives. 

Module-3: Pericyclic reactions                        13M     

Mechanism, stereochemistry, regioselectivity in case of 

Electrocyclic reactions: FMO approach involving 4π- and 6π-electrons (thermal and photochemical) and 

corresponding cycloreversion reactions.  

Cycloaddition reactions: FMOapproach, Diels-Alder reaction, photochemical [2+2] cycloadditions. 

Sigmatropic reactions: FMO approach,sigmatropic shifts and their order; [1,3] and [1,5] H shifts and 

[3,3] shifts with reference to Claisen and Cope rearrangements. 

Module-4: Heterocycles                                                 12M        

Heterocyclic compounds: Biological importance of heterocycles referred in the syllabus;  5- and 6-

membered rings with one heteroatom; reactivity, orientation and important reactions (with mechanism) of 

furan, pyrrole,thiophene and  pyridine; synthesis (including retrosynthetic approach and mechanistic 

details): pyrrole: Knorr synthesis, Paal-Knorr synthesis, Hantzsch;  furan: Paal-Knorr synthesis, Feist-

Benary synthesis and its variation; thiophenes: Paal-Knorr synthesis, Hinsberg synthesis; pyridine: 

Hantzsch synthesis;benzo-fused 5-and 6-membered rings with one heteroatom: reactivity, orientation and 

important reactions (with mechanistic details) of indole, quinoline and isoquinoline; synthesis (including 

retrosynthetic approachand mechanistic details): indole: Fischer,quinoline: Skraup, isoquinoline: 

Bischler-Napieralski synthesis.  

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

Practical (30 M) 

Organic Chemistry Practical-V 

(Exp-20 M, LNB-05 M and Viva Voce 05 M) 

A. Chromatographic Separations 

1. TLC separation of a mixture containing 2/3 amino acids.  

2. TLC separation of a mixture of dyes (fluorescein and methylene blue).  

3. Column chromatographic separation of mixture of dyes.  

4. Paper chromatographic separation of a mixture containing 2/3 amino acids. 

5. Paper chromatographic separation of a mixture containing 2/3 sugars.  

B. Spectroscopic Analysis of Organic Compounds: 

1. Assignment of labelled peaks in the 1H NMR spectra of the known organic compounds 

explaining the relative δ-values and splitting pattern.  

2. Assignment of labelled peaks in the IR spectrum of the same compound explaining the 

relative frequencies of the absorptions (C-H, O-H, N-H, C-O, C-N, C-X, C=C, C=O, N=O, 

C≡C, C≡N stretching frequencies; characteristic bending vibrations are included).  

3. The students must record full spectral analysis of at least 15 (fifteen) compounds from the 

following list: 

4-Bromoacetanilide (ii) 2-Bromo-4-methylacetophenone (iii) Vanillin (iv) 2- 

Methoxyacetophenone (v) 4-Aminobenzoic acid (vi) Salicylamide (vii) 2- 
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Hydroxyacetophenone (viii) 1,3-Dinitrobenzene (ix) trans-Cinnamic acid (x) Diethyl 

fumarate (xi) 4-Nitrobenzaldehyde (xii) 4-Methylacetanilide (xiii) Mesityl oxide (xiv) 2-

Hydroxybenzaldehyde (xv) 4-Nitroaniline (xvi) 2,3-Dimethylbenzonitrile (xvii) Pent-1-yn-3-

ol (xviii) 3-Nitrobenzaldehyde (xix) 3-Aminobenzoic acid (xx) Ethyl-3-aminobenzoate (xxi) 

Ethyl-4-aminobenzoate (xxii) 3-Nitroanisole (xxiii) 4-Oxo-pentanoic acid (xxiv) 

Benzylacetate (xxv) Diethylmaleate. 

_____________________________________________________________________________________ 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

 

Question Pattern for End Semester Examination 

(HCHE5CC012L) 

Module-1: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Module-2: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-3: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only 

Module-4: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Reference Books for HCHE5CC012L 

Theory:  

1. Clayden, J., Greeves, N. & Warren, S. Organic Chemistry, Second edition, Oxford University 

Press, 2012.  

2. Keeler, J., Wothers, P. Chemical Structure and Reactivity – An Integrated approach, Oxford 

University Press.  

3. Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson Education, 2003.  

4. Smith, J. G. Organic Chemistry, Tata McGraw-Hill Publishing Company Limited.  

5. Carey, F. A., Guiliano, R. M. Organic Chemistry, Eighth edition, McGraw Hill Education, 

2012.  

6. Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London, 1994.  

7. Nasipuri, D. Stereochemistry of Organic Compounds, Wiley Eastern Limited.  

8. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education).  

9. Finar, I. L. Organic Chemistry (Volume 1 & 2), Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education)  

10. Fleming, I. Molecular Orbitals and Organic Chemical Reactions, Reference/Student Edition, 

Wiley, 2009.  

11. James, J., Peach, J. M. Stereochemistry at a Glance, Blackwell Publishing, 2003.  
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12. Robinson, M. J. T., Stereochemistry, Oxford Chemistry Primer, Oxford University Press, 

2005.  

13. Fleming, I. Pericyclic Reactions,  2nd edition, OUP Oxford. 

14. Smith, B. M. March’s Advanced organic Chemistry: Reaction, Mechanism and Structure, 

Seventh Edition. 

15. Kemp, W. Organic Spectroscopy, third edition, Palgrave. 

16. Pavia, Lampman, Kriz, Vyvyan, Introduction to Spectroscopy, Cengage Learning India 

Private Limited. 

17. Silverstein, R. M., Webster F. X., Spectrometric Identification of Organic Compounds,  John 

Wiley & Sons. 

18. P. S. Kalsi, Spectroscopy of Organic Compounds, New Age International Private Limited. 

19. Williams, D., Fleming, I. Spectroscopic Methods In Organic Chemistry, McGraw-Hill 

Education. 

20. Lowry, T. H.; Richardson, K. S. Mechanism and Theory in Organic Chemistry: International 

Student 3rd Ed., Addison-Wesley Publishing. 

21. Joules. J. A., Mills, K Heterocyclic Chemistry, 5th edition, Wiley-Blackwell. 

Practical:  

1. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale Preparations, CBS 

Publishers and Distributors.  

2. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. N. 

University of Calcutta, 2003.  

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).  

4. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical Organic Chemistry, 

5th Ed. Pearson (2012).  

5. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation 

and Quantitative Analysis, University Press (2000).  

6. Practical Workbook Chemistry (Honours), UGBS, Chemistry, University of Calcutta, 2015. 

7. Vogel, A. I A Text Book of Practical Organic Chemistry Including Qualitative organic 

Analysis. Third edition. ELBS and Longman group Limited. 
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DISCIPLINE SPECIFIC ELECTIVE COURSES 

1. Any one from HCHE5DS11L and HCHE6DS12L 

2. Any one from HCHE5DS21L and HCHE5DS22L 

SEMESTER – 5 

Course name 
Polymer and Supramolecular Chemistry and Polymer Chemistry Practical 

Course code HCHE5DS11L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for Attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• polymer, supramolecular chemistry and nanomaterials. 

• preparation and characterization of polymers. 

• synthesis of nano materials. 

 

Theoretical (50 M) 

 Polymer and Supramolecular Chemistry  

Module-1: Polymer I                                                             10M    

Introduction and Classification of polymers: History of polymeric materials, Different schemes of 

classification of polymers, Polymer nomenclature, Molecular forces and chemical bonding in polymers, 

Functionality and its importance: Relationships between functionality, extent of reaction and degree of 

polymerization. Bifunctional systems, Poly-functional systems. 

Types of polymerization: Criteria for synthetic polymer formation, classification of polymerization 

processes, chain growth, condensation and ring opening polymerization (ROP). 

Glass transition temperature (Tg) and itsdetermination: Free volume theory, Factors affecting glass 

transition temperature (Tg). 

Module-2: Ploymer II                                       10M   

Kinetics of Polymerization: Mechanism and kinetics of step growth, radical chain growth, ionic chain 

(both cationic and anionic) and coordination polymerizations, Mechanism and kinetics of 

copolymerization. Mechanism of ring opening polymerization. 

Determination of molecular weight of polymers (Mn, Mw, etc) by end group analysis, Colligative property 

measurement, light scattering and osmotic pressure methods. Molecular weight distribution and its 

significance. Polydispersity index. 
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Module-3: Ploymer III                            10M   

Polymer solution: Criteria for polymer solubility, conformational change of  dissolved polymer. 

Solubility parameter, thermodynamics of polymer solutions, ideal dilute polymer solution, osmotic 

pressure of polymer solution, entropy, enthalpy, and free energy change of mixing of polymers solutions, 

Flory- Huggins theory. Solution viscosity, parameters for characterizing polymer solution viscosity. 

Molecular size and intrinsic viscosity, molecular weight from intrinsic viscosity. Structure and property 

relationship, upper and lower critical solution temperature.  

Module-4:  Ploymer IV                                                                                                                     10M   

Synthesis, structure properties and some important application of following polymers (Physical, thermal, 

Flow & Mechanical Properties). Polyolefins, polystyrene and styrene copolymers, poly(vinyl chloride) 

and related polymers, poly(vinyl acetate) and related polymers, acrylic polymers, fluoro polymers, 

polyamides, polysulfide polymers and related polymers. Phenol formaldehyde resins (Bakelite, Novalac), 

polyurethanes, silicone polymers, polydienes, Polycarbonates, Conducting Polymers, polyacetylene, 

polyaniline. Organometallic polymers, ferrocene based polymers. 

Module-5: Supramolecular chemistry                                   10M       

Various type of non-covalent interactions- electrostatic, H-bonding, − interaction, cation- etc. 

Historical background and Elementary idea of supramolecular chemistry, molecular recognition, 

host/guest chemistry, self-assembly. Emil Fischer’s lock and key theory and induced fit model. 

Definitions of crown ethers, lariat ethers, cryptands, cryptates, alkalides, electrides, catenanes, rotaxanes, 

pseudo rotaxanes. Synthesis, Properties and application crown ethers and cryptand. Kinetic and 

thermodynamic stability. Macrocyclic and chelate effect. 

Practical (30 M) 

Polymer Chemistry Practical (30 M) 

(Exp-20 M, LNB-05 M and Viva Voce 05) 

Polymer synthesis 

1. Preparation of urea-formaldehyde resin 

2. Preparations of novalac resin/ resold resin. 

3. Microscale Emulsion Polymerization of Poly(methylacrylate). 

Polymer characterization 

1. Determination of molecular weight by viscometry: 

a. Polyacrylamide-aq.NaNO2 solution 

b. (Poly vinyl proplylidine (PVP) in water 

Polymer analysis 

1. Estimation of the amount of HCHO in the given solution by sodium sulphite method 

2. IR studies of polymers 

*at least 5 experiments to be carried out. 

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 
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Question Pattern for End Semester Examination 

(HCHE5DS11L ) 

Module-1: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-2: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-3: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-4: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-5: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Reference Books for HCHE5DS11L  

1. M.P. Stevens, Polymer Chemistry: An Introduction, 3rd Ed., Oxford University Press, 

1999. 

2. H.R. Allcock, F.W. Lampe & J.E. Mark, Contemporary Polymer Chemistry, 3rd ed. 

Prentice-Hall (2003) 

3. F.W. Billmeyer, Textbook of Polymer Science, 3rd ed. Wiley-Interscience (1984) 

4. J.R. Fried, Polymer Science and Technology, 2nd ed. Prentice-Hall (2003) 

5. P. Munk & T.M. Aminabhavi, Introduction to Macromolecular Science, 2nd ed. John 

Wiley & Sons (2002) 

6. L. H. Sperling, Introduction to Physical Polymer Science, 4th ed. John Wiley & Sons 

(2005) 

7. M.P. Stevens, Polymer Chemistry: An Introduction 3rd ed. Oxford University Press 

(2005). 

8. Carraher’s Polymer Chemistry, 9th ed. by Charles E. Carraher, Jr. (2013). 

9. R.B. Seymour & C.E. Carraher: Polymer Chemistry: An Introduction, Marcel Dekker, Inc. 

New York, 1981. 

10. G. Odian: Principles of Polymerization, 4th Ed. Wiley, 2004. 

11. F.W. Billmeyer: Textbook of Polymer Science, 2nd Ed. Wiley Interscience, 1971. 

12. P. Ghosh: Polymer Science & Technology, Tata McGraw-Hill Education, 1991. 

13. R.W. Lenz: Organic Chemistry of Synthetic High Polymers. Interscience Publishers, 

NewYork, 1967. 

14. J. W. Steed and J. L. Atwood, Supramolecular Chemistry, Second Edition,Wiley. 

15. Robert O. Ebewele, Polymer Science and Technology, CRC Press; 1st Edition (23 March 

2000). 
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SEMESTER – 5 

Course name Green Chemistry and Green Chemistry Practical  

Course code HCHE5DS12L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• principles and applications of green chemistry. 

• preparation organic compounds by green methods. 

Theoretical (50 M) 

Green Chemistry 

Module-1: Introduction and principles of Green Chemistry                            20M      

Introduction to Green Chemistry: What is Green Chemistry? Need for Green Chemistry. Goals of Green 

Chemistry; Limitations/ Obstacles in the pursuit of the goals of Green Chemistry. 

Principles of Green Chemistry and Designing a Chemical synthesis: Twelve principles of Green 

Chemistry with their explanations and examples and special emphasis on the following: Designing a 

Green Synthesis using these principles; Prevention of Waste/byproducts; maximum incorporation of the 

materials used in the process into the final products , Atom Economy, calculation of atom economy of the 

rearrangement, addition, substitution and elimination reactions. 

Prevention/ minimization of hazardous/toxic products reducingtoxicity; Green solvents–supercritical 

fluids, water as a solvent for organic reactions, ionic liquids, PEG, solventless processes. 

Energy requirements for reactions – alternative sources of energy: use of microwaves and ultrasonic 

energy. 

Use of catalytic reagents (wherever possible) in preference to stoichiometric reagents; catalysis and green 

chemistry. 

Module-2: Examples of Green Synthesis/ Reactions and some real world cases                          20M            

Examples of Green Synthesis/ Reactions and some real world cases: Green Synthesis of the following 

compounds: adipic acid, catechol, disodium iminodiacetate (alternative to Strecker synthesis). Microwave 

assisted reactions in water: Hofmann Elimination, methyl benzoate to benzoic acid, oxidation of toluene 

and alcohols; microwave assisted reactions in organic. solvents: Diels-Alder reaction and 

Decarboxylation reaction Ultrasound assisted reactions: sonochemical Simmons-Smith Reaction 

(Ultrasonic alternative to Iodine). Green counterpart of common organic reactions: Aldol, Friedel-Crafts, 

Michael, Knoevenagel, Cannizzaro, benzoin condensation and Dieckmann condensation. Rearrangement 

reactions by green approach: Fries rearrangement, Claisen rearrangement, Beckmann rearrangement, 

Baeyer-Villiger oxidation. 

Module-3: Future Trends in Green Chemistry                               10M                  

Oxidation reagents and catalysts; Biomimetic, multifunctional reagents; Combinatorial green chemistry; 

Proliferation of solventless reactions. Green chemistry in sustainable development. 
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Practical (30 M) 
Green Chemistry Practical  

(Exp-20 M, LNB-05 and Viva-05 M) 

(Any SIX of the following list) 

1. Acetylation of primary amine (preparation of acetanilide). 

2. [4+2] Cycloaddition reaction (Diels-Alder reaction between furan and maleic anhydride). 

3. Preparation of biodiesel from vegetable/waste cooking oil. 

4. Photoreduction of benzophenone to benzopinacol in the presence of sunlight. 

5. Pinacol-pinacolone rearrangement reaction (preparation of benzopinacolone). 

6. Solid state synthesis of benzilic acid from benzil. 

7. Benzoin condensation using thiamine hydrochloride as a catalyst instead of potassium 

cyanide. 

8. Green multicomponent synthesis (three component coupling). 

9. Base catalysed aldol condensation (synthesis of dibenzal propanone from benzaldehyde and 

acetone). 

10. Bromination of trans-stilbene using bromide/bromate mixture. 

11. Preparation and characterization of gold nanoparticles using tea leaves. 

12. Extraction of D-limonene from orange peel using liquid carbon dioxide. 

13. Electrophilic aromatic substitution reaction (nitration of salicylic acid). 

14. Green radical coupling reaction. 

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

Question Pattern for End Semester Examination 

(HCHE5DS12L ) 

Module-1: A set of questions carrying a total of 30 to 35 marks to be set. Students will be required to 

answer questions of 20 marks only. 

Module-2: A set of questions carrying a total of 30 to 35 marks to be set. Students will be required to 

answer questions of 20 marks only. 

Module-3: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Reference Books for HCHE5DS12L  

1. Anastas, P.T. & Warner, J.K.: Green Chemistry - Theory and Practical, Oxford 

  University Press (1998).  

2. Matlack, A.S. Introduction to Green Chemistry, Marcel Dekker (2001). 

3. Cann, M.C. & Connely, M.E. Real-World cases in Green Chemistry, American Chemical 

Society, Washington (2000). 

4. Ryan, M.A. & Tinnesand, M. Introduction to Green Chemistry, American Chemical Society, 

Washington (2002).  

1. Lancaster, M. Green Chemistry: An Introductory Text RSC Publishing, 2nd Edition, 2010. 

2. Ahluwalia, V. K & Kidwai, M. R. New Trends in Green Chemistry, Anamalaya Publishers, 

2005. 

3. Bandyopadhyay, C.; An insight into Green Chemistry, Books and Allied (P) Ltd. 
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SEMESTER – 5 

Course name Analytical Chemistry and Analytical Chemistry Practical 

Course code HCHE5DS21L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• extraction of various noble metals 

• the principles and applications of spectrophotmetry, chromatography. 

• complexometric,  permanganometric, gravimetric, colorometric, flame photometric, fluorometric 

titration. 

• TLC and column chromatographic techniques in purification of organic compounds 

 

Theoretical (50 M) 

Analytical Chemistry 

Module-1: Extractions                                                                                                    12M                                                              

Extraction of noble metals: rhenium (Re), ruthenium (Ru), rhodium (Rh), palladium (Pd), silver (Ag), 

osmium (Os), iridium (Ir), platinum (Pt), and gold (Au). 

Module-2: Spectrophotometry                                                                                12M 

Flame photometry and colorometry:  Introduction to flame photometry and its application in detecting 

alkali metal ions; Introduction to colorometry and its application in estimating transition metal ions, e.g, 

iron (III), iron(II), manganese and also phosphate ion. 

Fluorometry: Introduction to fluorometry and its application in chemical analyses and medical diagnosis 

 

Module-3: Estimation                                                   13M 

Redox reactions and their importance, permanganometry and applications, dichromometry and 

applications, iodometry and applications, iodimetry and applications, complexometry and applications, 

gravimetry and applications.  

Module-3: Chromatography                                                                                          13M     

Chromatography: Classification, principle and efficiency of the technique. Mechanism of separation: 

adsorption, partition & ion exchange. Ion exchange resign and their exchange capacities, principal and 

simple applications o0f ion exchange separation. Chromatographic separations: TLC, paper column 

chromatographic techniques and their simple applications, Rf values and their significance, migration rate 

of solutes, band broadening and column efficiency, column resolution. Chiral chromatographic techniques 

using chiral columns (GC and HPLC). 
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Practical (30 M) 

Analytical Chemistry Practical  

(Exp-20 M, LNB-05 and Viva-05 M) 

1. Estimation of  Fe(III) by complexometry. 

2. Estimation of Mn(II) by permanganometry.  

3. Estimation of Ni(II) by gravimetry. 

4. Estimation of Fe(III) by colorometry. 

5. Estimation of Mn(II) by colorometry.  

6. Detection by flame photometry. 

7. Detection by fluorometry. 

8. Separation and identification of monosaccharides present in the given mixture (glucose & 

fructose) by paper chromatography. Reporting the Rf values. 

9. Separation and identification of aromatic amine and nitro compounds present in the given 

mixture by thin layer chromatography. Reporting the Rf values. 

10. Separation by column chromatography. 

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

Question Pattern for End Semester Examination 

(HCHE5DS21L) 

Module-1: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-2: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-3: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only 

Module-4: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

 

Reference Books for HCHE5DS21L  

1. Mendham, J. Vogel's Quantitative Chemical Analysis; Pearson Education; 6th edition (2009). 

2. Furniss, B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A. R.  Vogel's Textbook of 

Practical Organic Chemistry; Pearson Education; 5th Edition  

3. Cotton, F. A., Wilkinson, G., Murillo, C. A., Bochmann, M. Advanced Inorganic Chemistry, 

6ed, Wiley. 

4. Lakowicz, J. Principles of Fluorescence Spectroscopy, Springer US, 3rd Edition. 

Practicals: 

1. Mendham, J. Vogel's Quantitative Chemical Analysis; Pearson Education; 6th edition (2009). 

2. Furniss, B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A. R.  Vogel's Textbook of 

Practical Organic Chemistry; Pearson Education; 5th Edition. 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=J.+Mendham&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=J.+Mendham&search-alias=stripbooks
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SEMESTER – 5 

Course name  
Inorganic Materials of Industrial Importance and Inorganic 

Materials of Industrial Importance Practical 

Course code HCHE5DS22L Credits: 6 Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• inorganic materials of industrial importance including glass, ceramics, cements, fertilizers, 

explosives, suface coating agents, batteries and alloys etc. 

• principle of catalysis, properties and application of catalysts. 

• analysis of  inorganic materials of industrial importance. 

 

 

Theoretical (50 M) 

Inorganic Materials of Industrial Importance 

Module-1: Silicate Industries                                   10M                 

Glass: Glassy state and its properties, classification (silicate and non-silicate glasses).Manufacture and 

processing of glass. Composition and properties of the following types of glasses: Soda lime glass, lead 

glass, armoured glass, safety glass, borosilicate glass, fluorosilicate, coloured glass, photosensitive glass. 

Ceramics: Important clays and feldspar, ceramic, their types and manufacture. Hightechnology ceramics 

and their applications, superconducting and semiconducting oxides, fullerenes carbon nanotubes and 

carbon fibre. 

Cements: Classification of cement, ingredients and their role, Manufacture of cement and thesetting 

process, quick setting cements. 

Module-2: Fertilizers and Chemical explosives                                10M       

Fertilizers: Different types of fertilizers. Manufacture of the following fertilizers: Urea, ammonium 

nitrate, calcium ammonium nitrate, ammonium phosphates; polyphosphate, superphosphate, compound 

and mixed fertilizers, potassium chloride, potassium sulphate. 

Chemical explosives: Origin of explosive properties in organic compounds, preparation and explosive 

properties of lead azide, PETN, cyclonite (RDX).Introduction to rocket propellants. 

Module-3: Surface Coatings:                                                                                              10M             

Objectives of coatings surfaces, preliminary treatment of surface, classification of surface coatings.Paints 

and pigments-formulation, composition and related properties. Oil paint, Vehicle, modified oils, Pigments, 

toners and lakes pigments, Fillers, Thinners, Enamels, emulsifying agents. Special paints (Heat retardant, 

Fire retardant, Eco-friendly paint, Plastic paint), Dyes, Wax polishing, Water and Oil paints, additives, 

Metallic coatings (electrolytic and electroless), metal spraying and anodizing. 
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Module-4: Batteries and Alloys                                 10M           

Batteries: Primary and secondary batteries, battery components and their role, Characteristics of 

Battery.Working of following batteries: Pb acid, Li-Battery, Solid state electrolyte battery.Fuel cells, 

Solar cell and polymer cell. 

Alloys: Classification of alloys, ferrous and non-ferrous alloys, Specific properties of elements in alloys. 

Manufacture of Steel (removal of silicon decarbonization, demanganization, desulphurization 

dephosphorisation) and surface treatment (Arand heat treatment, nitriding, carburizing). Composition and 

properties of different types of steels. 

Module-5: Catalysis:                               10M       

General principles and properties of catalysts, homogenous catalysis (catalytic steps and examples) and 

heterogenous catalysis (catalytic steps and examples) and their industrial applications, Deactivation or 

regeneration of catalysts. Phase transfer catalysts, application of zeolites as catalysts. 

Practical (30 M) 

Inorganic Materials of Industrial Importance Practical  

(Exp-20 M, LNB-05 and Viva-05 M) 

1. Determination of free acidity in ammonium sulphate fertilizer.  

2. Estimation of Calcium in Calcium ammonium nitrate fertilizer.  

3. Estimation of phosphoric acid in superphosphate fertilizer.  

4. Electroless metallic coatings on ceramic and plastic material.  

5. Determination of composition of dolomite (by complexometric titration).  

6. Analysis of (Cu, Ni); (Cu, Zn ) in alloy or synthetic samples.  

7. Analysis of Cement.  

8. Preparation of pigment (zinc oxide).  

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

Question Pattern for End Semester Examination 

(HCHE5DS22L) 

Module-1: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-2: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-3: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-4: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-5: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 
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Reference Books for HCHE5DS22L 

Theory 

1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.  

2. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley 

Publishers, New Delhi.  

3. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, Wiley Publishers, 

New Delhi.  

4. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.  

5. P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.  

6. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas Publications, 

New Delhi.  

7. Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996).  

Practical 

1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.  

2. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley 

Publishers, New Delhi.  

3. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction to Ceramics, Wiley Publishers, 

New Delhi.  

4. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.  

5. P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.  

6. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas  

7. Publications, New Delhi. 

8. Sharma, B.K. & Gaur, H. Industrial Chemistry, Goel Publishing House, Meerut (1996). 
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SEMESTER – 6 

Course name  
Inorganic Chemistry-VI, Organic Chemistry-VI and Inorganic Chemistry 

Practical-IV 

Course code  HCHE6CC13L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• preaparation and reaction of organometallic complexes including metallocenes . 

• reaction kinetics and mechanism of inorganic compounds. 

• organic synthesis by retrosynthetic approach.    

• synthesis and properties biomolecules. 

• preparations of inorganic compounds and Spectral Analyses. 

 

Theoretical (50 M) 

Inorganic Chemistry-VI and Organic Chemistry-VI 

Group-A 

Module-1: Organometallic Chemistry II                                                                        12M               

Reactions of organometallic complexes: substitution, oxidative addition, reductive elimination and 

insertion reactions.  

Metallocenes: Preparation and reactions (acetylation, alkylation, metallation, Mannich Condensation).  

Fluxional molecules, quadruple and quintuple bonds. 

 

Module-2: Reaction Kinetics and Mechanism of coordination complexes.               13M                    

Introduction to inorganic reaction mechanisms. Substitution reactions in square planar complexes, Trans- 

effect and its application in complex synthesis, theories of trans effect, Mechanism of nucleophilic 

substitution in square planar complexes, Thermodynamic and Kinetic stability, Kinetics of octahedral 

substitution, Ligand field effects and reaction rates, Mechanism of substitution in octahedral complexes. 

Group-B 

Module-1: The Logic of Organic Synthesis                                                                        12M 

Retrosynthetic analysis: Disconnections; synthons, donor and acceptor synthons; natural reactivity and 

umpolung; latent polarity in bifunctional compounds: illogical electrophiles and nucleophiles; synthetic 

equivalents; functional group interconversion and addition (FGI and FGA); C-C disconnections and 

synthesis: one-group and two-group (1,2- to 1,5-dioxygenated compounds), reconnection (1,6-

dicarbonyl);protection-deprotection strategy (alcohol, amine, carbonyl, acid). 
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Strategy of ring synthesis: Thermodynamic and kinetic factors; synthesis of large rings, application of 

high dilution technique.  

Asymmetric synthesis: Stereoselective and stereospecific reactions; diastereoselectivity and 

enantioselectivity (only definition); diastereoselectivity: addition of nucleophiles to C=O adjacent to a 

stereogenic centre: Felkin-Anh model.  

Module-2: Biomolecules                                         13M 

Aminoacids: Synthesis with mechanistic details: Strecker, Gabriel; acetamido malonic ester, azlactone, 

Bücherer hydantoin synthesis, synthesis involving diketopiperizine, isoelectric point, zwitterions; 

electrophoresis, reaction (with mechanism): ninhydrin reaction, Dakin-West reaction; resolution of 

racemic amino acids.  

Protein: Peptide linkage and its geometry; syntheses (with mechanistic details) of peptides using N-

protection & C-protection, solid-phase (Merrifield) synthesis; peptide sequence: C-terminal and N-

terminal Module- determination (Edman, Sanger and ‘dansyl’methods); partial hydrolysis; specific 

cleavage of peptides; use of CNBr. Primary, secondary, tertiary and quaternary structure of proteins. 

Classification of proteins; Denaturation of proteins. 

Nucleic acids: Pyrimidine and purine bases (only structure & nomenclature); nucleosides and nucleotides 

corresponding to DNA and RNA; mechanism for acid catalysed hydrolysis of nucleosides (both 

pyrimidine and purine types); comparison of alkaline hydrolysis of DNA and RNA; elementary idea of 

double helical structure of DNA (Watson-Crick model); complimentary base–pairing in DNA. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

 

Practical (30 M)  

Inorganic Chemistry Practical-IV (30 M) 

(Exp-20, LNB-05 and Viva-05) 

Inorganic preparations: 

1. [Cu(CH3CN)4]PF6/ClO4 

2. Cis and trans K[Cr(C2O4)2 (H2O)2]  

3. Potassium  tris(oxalato)ferrate(III) 

4. Tris-(ethylenediamine) nickel(II) chloride. 

5. [Mn(acac)3] and Fe(acac)3] (acac= acetylacetonate) 

Instrumental Techniques: 

1. Measurement of 10Dq by spectrophotometric method.   

2. Determination of λmax of [Mn(acac)3] and [Fe(acac)3] complexes. 

 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 
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Question Pattern for End Semester Examination 

(HCHE6CC13L) 

                                                                                 Group-A 

Module-1: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-2: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

                                                                                 Group-B 

Module-1: A set of questions carrying a total of 18 to 21 marks to be set. Students will be required to 

answer questions of 12 marks only. 

Module-2: A set of questions carrying a total of 20 to 23 marks to be set. Students will be required to 

answer questions of 13 marks only. 

Reference Books for HCHE6CC13L  

Group-A 

Theory:  

1. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 

1970.  

2. Atkin, P. Shriver & Atkins’ Inorganic Chemistry, 5th Ed., Oxford University Press (2010).  

3. Cotton, F.A., Wilkinson, G. and Gaus, P.L., Basic Inorganic Chemistry 3rd Ed.; Wiley India. 

4. Sharpe, A.G., Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005.  

5. Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of Structure and 

Reactivity 4th Ed., Harper Collins 1993, Pearson,2006.  

6. Mingos, D.M.P., Essential trends in inorganic chemistry. Oxford University Press (1998).  

7. Winter, M. J., The Orbitron, http://winter.group.shef.ac.uk/orbitron/ (2002). An illustrated 

gallery of atomic and molecular orbitals.  

8. Burgess, J., Ions in solution: basic principles of chemical interactions. Ellis Horwood (1999).  

Practical:  

1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 

 

Group-B 

Theory:  

1. Clayden, J., Greeves, N. & Warren, S. Organic Chemistry, Second edition, Oxford University 

Press, 2012.  

2. Keeler, J., Wothers, P. Chemical Structure and Reactivity – An Integrated approach, Oxford 

University Press.  

3. Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson Education, 2003.  

4. Smith, J. G. Organic Chemistry, Tata McGraw-Hill Publishing Company Limited.  

5. Carey, F. A., Guiliano, R. M. Organic Chemistry, Eighth edition, McGraw Hill Education, 

2012.  
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6. Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London, 1994.  

7. Nasipuri, D. Stereochemistry of Organic Compounds, Wiley Eastern Limited.  

8. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education).  

9. Finar, I. L. Organic Chemistry (Volume 1 and 2), Dorling Kindersley (India) Pvt. Ltd. 

(Pearson Education)  

10. Fleming, I. Molecular Orbitals and Organic Chemical Reactions, Reference/Student Edition, 

Wiley, 2009.  

11. James, J., Peach, J. M. Stereochemistry at a Glance, Blackwell Publishing, 2003.  

12. Robinson, M. J. T., Stereochemistry, Oxford Chemistry Primer, Oxford University Press, 

2005.  

13. Warren, S. Organic Synthesis: The Disconnection Approach,  Wiley. 

14.  Corey, E. J. and Cheng, X.-M.The Logic of Chemical Synthesis, 1st edition, Wiley-

Interscience.  
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SEMESTER – 6 

Course name Physical Chemistry-VI, Catalysis and Physical Chemistry Practical-V 

Course code HCHE6CC14L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on  

 

•  Phase rule and third Law of Thermodynamics. 

•  theory of electronic spectroscopy and photochemistry. 

•  statistical thermodynamics. 

•  basic principles of catalysis and its applications. 

•  physiochemical experiments 

 

Theoretical (50 M) 

Physical Chemistry-VI and Catalysis 

Group-A (30 L, 25 M) 

Module-1: Phase Rule-II and Third Law of Thermodynamics.                                        8M                                                               

Binary liquid mixture: Ideal mixtures: Liquid vapour equilibrium in two-component system. Non ideal: 

deviation from ideality, Boiling point composition diagram for two components completely miscible 

liquid mixtures. Principle of fractional distillation, azeotrope, Duhem-Margules equation, Konowaloff 

rule, Lever rule. Partially miscible liquid pairs- aniline-water, phenol-water, nicotine-water, triethylamine 

-water systems. Immiscible liquid pair-steam disllation. 

 The Third Law: Nernst’s heat theorem. The third law of thermodynamics. Limiting values of thermal 

properties at absolute zero. Estimation of absolute entropies of pure substances. Production of low 

temperatures by adiabatic demagnetisation. Inaccessibility of absolute zero. 

Module-2: Molecular Spectroscopy II:   Electronic spectroscopy and photochemistry          9M 

Electronic Spectroscopy: Potential energy curves (diatomic molecules). Frank-Condon principle and 

vibrational structure of electronic spectra. Bond dissociation and principle of determination of 

dissociation energy. Decay of excited states by radiative and non-radiative paths- their relative time 

scales. Kasha’s rule. Fluorescence and phosphorescence. Illustrations with Jablonsky diagram. 

Photochemistry: Grothers-Draper law, Stark- Einstein law of photochemical equivalence. Photochemical 

reactions vs thermal reactions. Quantum yield. Photostationary state. Photosensitized reactions. 

Actinometry. Kinetics of HI decomposition, dimerisation of anthracene. Chemiluminiscence. Elementary 

idea of excimer and exciplex. 

Module-3: Statistical thermodynamics                                                                                   8M                   
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Macrostates and microstates. Thermodynamic probability and the equilibrium state. Entropy and 

probability. Boltzmann distribution formula. Applications to barometric distribution, molecular partition 

function and thermodynamic properties, Maxwell’s speed distribution. Gibbs’ paradox. 

Heat capacity of solids: Equipartition principle and Dulong-Petit Law, Einstein’s theory of heat capacity 

of solids and its limitations, Debye’s T3- Law. 

Group-B  

Module-1: Basic Principles of Catalysis                                                         11M          

General principles and properties of catalysts. 

Homogeneous catalysis: mechanism of catalytic actions, acid- base catalysis. Primary kinetic salt effect. 

Heterogeneous catalysis: catalytic steps and examples,  

Enzyme Catalysis: Michaelis – Menten equation, Lineweaver – Burk plot, turnover number, significance 

of Km. Elementary idea of enzyme inhibition. Micellar catalysis 

Module-2: Applications of Catalysis                                             7M              

Homogenous Catalysis: examples and applications in organic synthesis 

Heterogeneous Catalysis: examples and applications in organic synthesis 

Organocatalysis:  examples and applications in organic synthesis 

  

Module-3: Study of the following industrial processes                                                      7M                            

Alkene hydrogenation (Wilkinson’s Catalyst), Hydroformylation, Wacker Process, Synthetic gasoline 

(Fischer Tropsch reaction), Ziegler-Natta catalysis for olefin polymerization. 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

 

Practical (30 M) 

Physical Chemistry Practical-V  

(Exp-20 M, LNB-05 M and Viva Voce 05) 

At least 5-6 experiments are to be done in this semester for this paper. More experiments may be included 

to the following set of experiments. The following experiments may be replaced by equivalent/better 

experiments in a semester. 

1. Determination of the ionisation constants of a poly-basic acid and the strength of its solution 

by pH-metric titration   against a strong base. 

2. Determination of CMC of a micelle from Surface Tension Measurement / conductance 

measurement. 

3. Verification of Ostwald’s dilution law and determination of Ka of weak acid     

conductometrically. 

4. Kinetic study of inversion of cane sugar using a Polarimeter ( Preferably Digital). 

5. Study of kinetics of K2S2O8 + KI reaction, spectrophotometrically. 

6. Determination of solubility of a sparingly soluble salt in water, in presence of electrolytes 

with common    ions, in presence of neutral electrolytes and study of the effects of ionic 

strength of the medium on the solubility and solubility product of the salt. 

7. Determination of pH of unknown solution (buffer), by colour matching method 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 
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Question Pattern for End Semester Examination 

(HCHE6CC14L) 

                                                                                 Group-A 

Module-1: A set of questions carrying a total of 12 to 14 marks to be set. Students will be required to 

answer questions of 8 marks only. 

Module-2: A set of questions carrying a total of 14 to 16 marks to be set. Students will be required to 

answer questions of 9 marks only. 

Module-3: A set of questions carrying a total of 12 to 14 marks to be set. Students will be required to 

answer questions of 8 marks only. 

                                                                                 Group-B 

Module-1: A set of questions carrying a total of 17 to 19 marks to be set. Students will be required to 

answer questions of 11 marks only. 

Module-2: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module-3: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Reference books for HCHE6CC14L 

Group-A 

Theory:  

1. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

2. Castellan, G. W. Physical Chemistry, Narosa.  

3. McQuarrie, D. A. & Simons, J. D. Physical Chemistry: A Molecular Approach, Viva Press.  

4. Engel, T. & Reid, P. Physical Chemistry, Pearson.  

5. Levine, I. N. Physical Chemistry, Tata McGraw-Hill.  

6. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

7. Zemansky, M. W. &Dittman, R.H. Heat and Thermodynamics, TataMcGraw-Hill  

8. Principles of Physical Chemistry; Samuel H. Maron, Carl F. Prutton;The Macmillan 

Company; 4th edition (1970).  

9. Bevan Ott, J. and Boerio-Goates, J. Chemical Thermodynamics: Principles and Applications, 

Elsevier 

10. Moore, W. J. Physical Chemistry, Orient Longman 

11. Roy, B. N. Fundamentals of Classical and Statistical Thermodynamics; Wiley Student 

Edition. 

12. Banwell, C. N. and Elaine, M. M. Fundamentals of Molecular Spectroscopy; McGraw-Hill 

Education 

13. Wardle, B. Principles and Applications of Photochemistry; Wiley 

14. K. K. Rohatgi-Mukherjee, Fundamentals of Photochemistry, New Age Int. Publisher.  

Practical:  

1. Viswanathan, B., Raghavan, P.S. Practical Physical Chemistry Viva Books (2009)  

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Samuel+H.+Maron&search-alias=books&field-author=Samuel+H.+Maron&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Carl+F.+Prutton&search-alias=books&field-author=Carl+F.+Prutton&sort=relevancerank
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2. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson  

3. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007)  

4. Palit, S.R., De, S. K. Practical Physical Chemistry Science Book Agency  

5. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. 

N., University of Calcutta  

6. Levitt, B. P. edited Findlay’s Practical Physical Chemistry Longman Group Ltd.  

7. Gurtu, J. N., Kapoor, R., Advanced Experimental Chemistry S. Chand & Co. Ltd. 

8. Practical Workbook Chemistry (Honours), UGBS, Chenistry, University of Calcutta, 2015 

 

 

Group-B 

 

1. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

2. Castellan, G. W. Physical Chemistry, Narosa.  

3. Engel, T. & Reid, P. Physical Chemistry, Pearson.  

4. Levine, I. N. Physical Chemistry, Tata McGraw-Hill.  

5. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

6. Powell, P. Principles of Organometallic Chemistry, Chapman and Hall, 1988.  

7. Collman, J. P. et al. Principles and Applications of Organotransition MetalChemistry. Mill 

Valley, CA: University Science Books, 1987. 

8. Crabtree, R. H. The Organometallic Chemistry of the Transition Metals. New York, NY: 

John Wiley, 2000. 

9. Martin, S., Heterogeneous Catalysis and its Industrial Applications, 1st ed., Springer Nature. 

10. Housecroft, C. E., Sharpe, A. G.,Inorganic Chemistry,  5th edition, Pearson.  

11. Carey, F.A., Sundberg, R. J. Advanced Organic Chemistry: Reaction and Synthesis (Part B), 

Springer India Private Limited. 
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DISCIPLINE SPECIFIC ELECTIVE COURSES 

1. Any one from HCHE5DS31L and HCHE6DS32L  

2. Any one from HCHE5DS41L and HCHE5DS42L  

SEMESTER – 6 

Course name  Computer Application and Computer Application Practical 

Course code HCHE6DS31L Credits: 6 Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student 

 

•  computer its language, coding of data etc. 

•  computer programming language like FORTRAN which is used worldwide for chemistry 

students. 

•  principles on numerical analysis.  

 

 

Theoretical (50 M) 

Computer Application 

Module-1: Basics                                                                                                                     15M 

Generation of computer, architecture of computer. Binary to decimal inter conversions of numbers. 

Hierarchy of computer languages-Machine language, High level language.Compiler and Interpreter. 

Object and Source Program. Storing of data in a computer : BIT, BYTE, Word. Coding of data – ASCII. 

Module-2: Computer Programming Basics (FORTRAN)                                                  15M    

Programming with FORTRAN 77/90/95 : Introduction, Keywords, Constants and Variables – integer, 

real, complex, logical, character, single & double precision, subscripted. Fortran expressions. I/O 

statements-formatted and unformatted. Program execution control-logical if, ifthen-else, etc. Arrays-

Dimension statement. Repetitive computations – Do. Nested Do, etc. Sub-programs : Function sub 

program and Subroutine sub program. Applications of FORTRAN-examples.     

Module-3: Numerical Methods                                                                                             20M 

Principles of numerical analysis-elementary concepts. 

Numerical methods to find real Roots of algebraic equations: Iteration method, Newton-Raphson method 

and Binary bisection method. 

Numerical Differentiation: Newton’s forward interpolation method. 
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Numerical Integration: Trapezoidal and Simpson’s rules. 

Numerical Solution of Simultaneous Equations: Solution of two linear equations involving two variables 

by Gauss elimination method.  

Numerical Solution of First Order Ordinary Differential Equation: Runge-Kutta Method-EulerMethod. 

Curve fitting: Least square method (Linear). 

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

Practical (30 M) 

Computer Application Practical (30 M) 

(Exp-20, LNB-05 and Viva-05) 

 

 (At least 6 experiments are to be performed.) 

1. Evaluation of functional values. 

2. Solution of quadratic equations. 

3. Approximate sum of series. 

4. Sorting of real numbers. 

5. Simple matrix operations. 

6. Numerical integration. 

7. Numerical solution of quadratic equations. 

8. Numerical solution of ordinary differential equations. 

9. Running standard programs. 

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

Question Pattern for End Semester Examination 

(HCHE6DS31L ) 

Module-1: A set of questions carrying a total of 23 to 26 marks to be set. Students will be required to 

answer questions of 15 marks only. 

Module-2: A set of questions carrying a total of 23 to 26 marks to be set. Students will be required to 

answer questions of 15 marks only. 

Module-3: A set of questions carrying a total of 30 to 35 marks to be set. Students will be required to 

answer questions of 20 marks only. 

Reference Books for HCHE6DS31L  

1. Sinha, P. K.; Sinha, P. Computer Fundamentals, 6th edn. B P B Publication, 2011. 

2. Noggle, J. H. Physical chemistry on a Microcomputer. Little Brown & Co. (1985). 

3. V. Rajaraman, Computer Programming in FORTRAN 77, Prentice Hall, 1997. 

4. Martin Cwiakala, Schaum's Outline of Programming with FORTRAN 77, 1995. 

5. Numerical Methods that Work; Forman S. Acton; Mathematical Association of America, 

Washington DC, 1990.  

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Forman+S.+Acton%22&source=gbs_metadata_r&cad=7
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6. Introduction to Numerical Analysis;  F. B. Hildebrand; Dover Publications; Second edition 

(June 1, 1987). 

7. C. Xavier; Fortran 77 and Numerical Methods; New Age International Publishers. 

8. V. Rajaraman; Computer Programming in FORTRAN 77 (with an Introduction to 

FORTRAN 90), 4th  Edition; Prentice Hall Of.  

9. Madhumangal Pal; FORTRAN 77 with Numerical & Statistical Analysis; Asian Books Pvt. 

Ltd. (2002). 

10. Walter S. Brainerd, Charles H. Goldberg, Jeanne C. Adams; Programmer's Guide to 

FORTRAN 90 3rd Edition, Springer (October 12, 1995). 

11. Michael Metcalf, John Reid, Malcolm Cohen; FORTRAN 95/2003 Explained (Numerical 

Mathematics and Scientific Computation) 3rd Edition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=F.+B.+Hildebrand&search-alias=books&field-author=F.+B.+Hildebrand&sort=relevancerank
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Madhumangal+Pal&search-alias=stripbooks
https://www.amazon.com/Walter-S-Brainerd/e/B001H6V9PG/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Charles+H.+Goldberg&text=Charles+H.+Goldberg&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Jeanne+C.+Adams&text=Jeanne+C.+Adams&sort=relevancerank&search-alias=books
https://www.amazon.com/Michael-Metcalf/e/B000APW8I2/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=John+Reid&text=John+Reid&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Malcolm+Cohen&text=Malcolm+Cohen&sort=relevancerank&search-alias=books
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SEMESTER – 6 

Course name  
Industrial Chemicals and Environment and Industrial Chemicals 

and Environment Practical 

Course code Paper – HCHE6DS32L Credits: 6 Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

•  industrial chemicals. 

•  environment and its segments ecosystems. 

•  the determination/estimation of industrial chemicals and environment. 

 

Theoretical (50 M) 

 Industrial Chemicals and Environment 

Module-1: Industrial gases and inorganic chemicals industrial gases and metallurgy     20M     

Industrial Gases and Inorganic Chemicals Industrial Gases: Large scale production, uses, storage and 

hazards in handling of the following gases: oxygen, nitrogen, argon, neon, helium, hydrogen, acetylene, 

carbon monoxide, chlorine, fluorine, sulphur dioxide and phosgene. Inorganic Chemicals: Manufacture, 

application, analysis and hazards in handling the following chemicals: hydrochloric acid, nitric acid, 

sulphuric acid, caustic soda, common salt, borax, bleaching powder, sodium thiosulphate, hydrogen 

peroxide, potash alum, chrome alum, potassium dichromate and potassium permanganate.  

Industrial Metallurgy Preparation of metals (ferrous and nonferrous) and ultrapure metals for 

semiconductor technology.  

Module-2: Environment and its segments Ecosystems.                                                       20M    

Ecosystems, Biogeochemical cycles of carbon, nitrogen and sulphur. 

Air Pollution: Major regions of atmosphere. Chemical and photochemical reactions in atmosphere. Air 

pollutants: types, sources, particle size and chemical nature; Photochemical smog: its constituents and 

photochemistry. Environmental effects of ozone, Major sources of air pollution. Pollution by SO2, CO2, 

CO, NOx, H2S and other foul smelling gases. Methods of estimation of CO, NOx, SOx and control 

procedures. Effects of air pollution on living organisms and vegetation. Greenhouse effect and Global 

warming, Ozone depletion by oxides of nitrogen, chlorofluorocarbons and Halogens, removal of sulphur 

from coal. Control of particulates.  

Water Pollution: Hydrological cycle, water resources, aquatic ecosystems, Sources and nature of water 

pollutants, Techniques for measuring water pollution, Impacts of water pollution on hydrological and 

ecosystems. Water purification methods. Effluent treatment plants (primary, secondary and tertiary 

treatment). Industrial effluents from the following industries and their treatment: electroplating, textile, 

tannery, dairy, petroleum and petrochemicals, agro, fertilizer, etc. Sludge disposal. Industrial waste 
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management, incineration of waste. Water treatment and purification (reverse osmosis, electro dialysis, 

ion exchange). Water quality parameters for waste water, industrial water and domestic water.  

Module-3: Energy, environment and biocatalysis                                          10M      

Sources of energy: Coal, petrol and natural gas. Nuclear Fusion / Fission, Solar energy, Hydrogen, 

geothermal, Tidal and Hydel, etc. 

Nuclear Pollution: Disposal of nuclear waste, nuclear disaster and its management. Biocatalysis 

Introduction to biocatalysis: Importance in “Green Chemistry” and Chemical Industry.  

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

Practical (30M) 

Industrial Chemicals and Environment Practical 

(Exp-20, LNB-05 and Viva-05) 

 

1. Determination of dissolved oxygen in water. 

2. Determination of Chemical Oxygen Demand (COD) 

3. Determination of Biological Oxygen Demand (BOD) 

4. Percentage of available chlorine in bleaching powder. 

5. Measurement of chloride, sulphate and salinity of water samples by simple titration method 

(AgNO3 and potassium chromate).  

6. Estimation of total alkalinity of water samples (CO3 2- , HCO3 - ) using double titration 

method.  

7. Measurement of dissolved CO2.  

8. Study of some of the common bio-indicators of pollution.  

9. Estimation of SPM in air samples.  

10. Preparation of borax/ boric acid.  

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

 

Question Pattern for End Semester Examination 

(HCHE6DS32L ) 

Module-1: A set of questions carrying a total of 30 to 35 marks to be set. Students will be required to 

answer questions of 20 marks only. 

Module-2: A set of questions carrying a total of 30 to 35 marks to be set. Students will be required to 

answer questions of 20 marks only. 

Module-3: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Reference Books for HCHE6DS32L  

Theory: 

1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.  
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2. R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical Processes, Wiley Publishers, 

New Delhi.  

3. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.  

4. S. S. Dara: A Textbook of Engineering Chemistry, S. Chand & Company Ltd. New Delhi.  

5. K. De, Environmental Chemistry: New Age International Pvt., Ltd, New Delhi.  

6. S. M. Khopkar, Environmental Pollution Analysis: Wiley Eastern Ltd, New Delhi. S.E. 

Manahan, Environmental Chemistry, CRC Press (2005).  

7. G.T. Miller, Environmental Science 11th edition. Brooks/ Cole (2006).  

8. Mishra, Environmental Studies. Selective and Scientific Books, New Delhi (2005).  

 

Practical: 

1. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.  

2. R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical Processes, Wiley Publishers, 

New Delhi.  

3. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi. 

4. S. S. Dara: A Textbook of Engineering Chemistry, S. Chand & Company Ltd. New Delhi. 

5. K. De, Environmental Chemistry: New Age International Pvt., Ltd, New Delhi. 

6. S. M. Khopkar, Environmental Pollution Analysis: Wiley Eastern Ltd, New Delhi. 
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SEMESTER – 6 

Course name  
Natural Products and Drugs and Natural Products and Drugs 

Practical 

Course code HCHE6DS41L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on  

 

•  natural products including Lipids, alkaloids, terpenes, polyketides and polyethers. 

•  Synthesis and uses and mechanism of action of some common drugs. 

•  extraction important ingredients from products. 

 

Theoretical (50 M) 

Natural Products and Drugs 

Module-1: Lipids                                                                                                                10M         

Introduction to lipids, classification. Oils and fats: Common fatty acids present in oils and fats, Omega 

fatty acids, Biological importance of triglycerides, phospholipids and glyco-lipids. 

Module-2: Alkaloids                                                                                                           10M                  

Classification, Natural occurrence and general structural features; Medicinal importance of Nicotine, 

Hygrine, Quinine, Morphine, Cocaine, lysergic acid, Chloroquine, papaverine and Reserpine and 

synthesis of Reserpine, Quinine, Lysergic acid,  Papaverine.  

Module-3: Terpenoids and Polyketides and polyethers                                                      10M            

Terpenoids: Occurrence, classification, isoprene rule and importance of geranal, menthol and camphor. 

Elucidation of structure menthol. 

Polyketides and polyethers: Classification, natural occurrence and general structural features.   

 Module-4:  Drugs                                        20M         

Definition,classification, mechanism of action of different drugs.  

Synthesis of  Paracetamol, Aspirin, L-DOPA, Phenytoin, Nifedipine, Amlodipine, Vitamin C, Penicillin 

V, Reserpine, Tetracycline and Ranitidine.  

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

Practical (30 M) 

Natural Products and Drugs Practical (30 M) 

(Exp-20, LNB-05 and Viva-05) 

(Any three extractions of the following list) 
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1. Extraction of caffeine from tea. 

2. Extraction of lycopene from tomato. 

3. Extraction of albumin from egg white. 

4. Extraction of curcumin from turmeric. 

5. Extraction of beta carotene from carrot. 

6. Extraction of casein from milk. 

Synthesis  

1. Synthesis of Phenytoin. 

2. Synthesis of 2,3,4,9-Tetrahydro-1H-carbazol. 

3. Synthesis of Glucose derivatives.  

4. Synthesis of 2,6-Dimethyl-3,5-dicarbethoxy-1,4-dihydropyridine. 

 

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

 

Question Pattern for End Semester Examination 

(HCHE6DS41L) 

Module-1: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-2: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-3: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-4: A set of questions carrying a total of 30 to 35 marks to be set. Students will be required to 

answer questions of 20 marks only. 

 

Reference Books for HCHE6DS41L  

Theory:  

5. Dewick P. M.; Medicinal Natural Products: A Biosynthetic Approach 3rd edition WILEY. 

6. Stanforth, S. P.; Natural Product Chemistry at a Glance, Wiley-Blackwell; 1st edition (26 June 

2006) 

7. Carey, F.A., Sundberg, R. J. Advanced Organic Chemistry: Reaction and Synthesis (Part B), 

Springer India Private Limited. 

8. Warren, S. Organic Synthesis: The Disconnection Approach, Wiley. 

9. Corey, E. J. and Cheng, X.-M.The Logic of Chemical Synthesis, 1st edition, Wiley-

Interscience.  

10. Korolkovas, A., Essentials of Medicinal Chemistry, Second Edition, Wiley-India. 
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4.  Sounders, J., Top Drugs: Top Synthetic Route, OUP. 

Practical:  

1. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale Preparations, CBS 

Publishers and Distributors.  

2. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. N. 

University of Calcutta, 2003.  

3. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).  

4. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical Organic Chemistry, 

5th Ed. Pearson (2012).  

5. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation 

and Quantitative Analysis, University Press (2000). 
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SEMESTER – 6 

Course name  
Molecular Modelling and Drug Design and Computational 

Calculations Practical 

Course code HCHE6DS42L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment (to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

•  molecular modelling and drug design. 

•  computational calculations including energy minimization, bond properties, electron density,  

electrostatic potential maps etc. 

 

Theoretical (50 M) 

Molecular Modelling and Drug Design 

Module-1: Introduction to molecular modelling                                 10M         

Introduction. Useful Concepts in Molecular Modelling: Coordinate Systems. Potential Energy 

Surfaces.Molecular Graphics.Surfaces. 

Module-2: Force fields                          10M         

Bond Stretching.Angle Bending.Introduction to nonbonded interactions. Electrostatic interactions.van der 

Waals Interactions. Hydrogen bonding in Molecular Mechanics.Force Field Models for the Simulation of 

Liquid Water. 

Module-3: Energy minimization and computer simulation     10M            

Minimization and related methods for exploring the energy surface. Non-derivative method, First and 

second order minimization methods. Computer simulation methods.Simple thermodynamic properties and 

Phase Space.Boundaries. Analyzing the results of a simulation and estimating Errors 

Module-4: Molecular dynamics & Monte Carlo simulation                    10M           

Molecular Dynamics Simulation Methods.Molecular Dynamics using simple models. Molecular 

Dynamics with continuous potentials. Molecular Dynamics at constant temperature and pressure. 

Metropolis method.Monte Carlo simulation of molecules. 

Module-5: Structure prediction and drug design                                 10M                             

Structure prediction - Introduction to comparative Modeling.Sequence alignment. Constructing and 

evaluating a comparative model. Predicting protein structures by 'Threading’, Molecular docking. 

Structure based de novo ligand design, QSAR.   

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 
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Practical (30 M) 

Computational Calculations Practical  

(Exp-20, LNB-05 and Viva-05) 

 

1. Compare the optimized C-C bond lengths in ethane, ethene, ethyne and benzene. 

2. Visualize the molecular orbitals of the ethane σ bonds and ethene, ethyne, benzene and 

pyridine π bonds. 

3. (a) Perform a conformational analysis of butane. (b) Determine the enthalpy of isomerization 

of cis and trans 2-butene. 

4. Visualize the electron density and electrostatic potential maps for LiH, HF, N2, NO and CO 

and comment. Relate to the dipole moments. Animate the vibrations of these molecules.  

5. (a) Relate the charge on the hydrogen atom in hydrogen halides with their acid character. (b) 

Compare the basicities of the nitrogen atoms in ammonia, methylamine, dimethylamine and 

trimethylamine. 

6. (a) Compare the shapes of the molecules: 1-butanol, 2-butanol, 2-methyl-1-propanol, and 2-

methyl-2-propanol. Note the dipole moment of each molecule. (b) Show how the shapes 

affect the trend in boiling points: (118 ºC, 100 ºC, 108 ºC, 82 ºC, respectively). 

7. Build and minimize organic compounds of your choice containing the following functional 

groups. Note the dipole moment of each compound: (a) alkyl halide (b) aldehyde (c) ketone 

(d) amine (e) ether (f) nitrile (g) thiol (h) carboxylic acid (i) ester (j) amide. 

8. (a) Determine the heat of hydration of ethylene. (b) Compute the resonance energy of 

benzene by comparison of its enthalpy of hydrogenation with that of cyclohexene. 

9. Arrange 1-hexene, 2-methyl-2-pentene, (E)-3-methyl-2-pentene, (Z)-3-methyl-2- pentene, 

and 2,3-dimethyl-2-butene in order of increasing stability. 

10. (a) Compare the optimized bond angles H2O, H2S, H2Se. (b) Compare the HAH bond angles 

for the second row dihydrides and compare with the results from qualitative MO theory. 

*Note: Software: ChemSketch, ArgusLab (www.planaria-software.com), TINKER 6.2 

(dasher.wustl.edu/ffe), WebLab Viewer, Hyperchem, VMD, or any similar software. 

Note: This course has been newly introduced vide BOS meeting dated 31/05/2019. 

Question Pattern for End Semester Examination 

(HCHE6DS42L) 

Module-1: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-2: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-3: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module-4: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 
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Module-5: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Reference Books for HCHE6DS42L  

1. A.R. Leach, Molecular Modelling Principles and Application, Longman, 2001. 

2. J.M. Haile, Molecular Dynamics Simulation Elementary Methods, John Wiley and Sons, 

1997. 

3. Satya Prakash Gupta, QSAR and Molecular Modeling, Springer – Anamaya Publishers, 2008. 
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CHEMISTRY GENERAL ELECTIVE SYLLABUS 

SEMESTER – 1 

Course name Essentials of Chemistry-I and Essentials of Chemistry-I Practical 

Course code HCHE1GE01L Credits : 6 Full Marks : 100 

Number of lectures required : 105 

*15 Marks are reserved for internal assessment(to be taken from the mid-semester exam)  

& 5 marks for attendance 

& 

SEMESTER – 2 

Course name  Essentials of Chemistry-I and Essentials of Chemistry-I Practical 

Course code HCHE2GE01L Credits : 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment(to be taken from the mid-semester exam)  

& 5 marks for attendance  

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• fundamentals of organic chemistry and stereochemistry 
• aliphatic and aromatic hydrocarbons . 
• arylhalides substitution and elimination reactions and organometallic compounds. 
• Atomic Structure of and chemical periodicitry. 
• Kinetic theory of gases, real gases and chemical thermodynamics. 

 

 

Theoretical (50 M) 
Essentials of Chemistry-I 

 

Module-1: Fundamentals of organic chemistry and stereochemistry                            7 M 

Electronic displacements: inductive effect, resonance and hyperconjugation; nucleophiles and 

electrophiles; reactive intermediates: carbocations, carbanions and free radicals.  
Stereochemistry: Different types of isomerism; geometrical and optical isomerism; concept of chirality 

and optical activity (upto two carbon atoms); asymmetric carbon atom; interconversion of Fischer and 

Newman representations; enantiomerism and diastereomerism, meso compounds; threo and erythro, D 

and L, cis and trans nomenclature; CIP Rules: R/S (only one chiral carbon atoms) and E/Z nomenclature.  

Module-2: Aliphatic and aromatic hydrocarbons                                                       7 M       
Aliphatic Hydrocarbons: Functional group approach for the following reactions (preparations & 

reactions) to be studied in context to their structures.  

Alkanes: (up to 5 Carbons). Preparation: catalytic hydrogenation, Wurtz reaction, Kolbe’s synthesis.  

Alkenes: (up to 5 Carbons). Preparation: elimination reactions: dehydration of alcohols and 

dehydrohalogenation of alkyl halides; cis alkenes (partial catalytic hydrogenation) and trans alkenes 
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(Birch reduction). Reactions: addition of bromine, addition of HX [Markownikoff’s (with mechanism) 

and anti-Markownikoff’s addition], hydration, ozonolysis.  

Alkynes: (up to 5 Carbons). Preparation: acetylene from CaC2; by dehalogenation of tetra halides and 

dehydrohalogenation of vicinal dihalides.  

Reactions: formation of metal acetylides, hydration reaction. 

Aromatic Hydrocarbons: Benzene: Preparation: from phenol, by decarboxylation, from acetylene. 

Reactions: electrophilic substitution reaction (general mechanism); nitration (with mechanism), 

halogenations (chlorination and bromination), and Friedel-Crafts reaction (alkylation and acylation) (up to 

4 carbons on benzene). 

Module-3: Aryl halides, substitution and elimination reactions and organometallic compounds      

                                                                                                                                               6 M 

Aryl Halides: Preparation: (chloro- and bromobenzene): from phenol, Sandmeyer reactionand effect 

of nitro substituent (activated nucleophilic substitution 

SN1 and SN2 reactions; eliminations: E1 and E2 reactions (elementary mechanistic aspects); Saytzeff and 

Hofmann eliminations.  

Organometallic Compounds: Introduction; Grignard reagents: Preparations (from alkyl and aryl halide); 

Reformatsky reaction.  

Module-4:  Atomic Structure                                                                                                 8 M 

Bohr's theory for hydrogen atom (simple mathematical treatment), atomic spectra of hydrogen and Bohr's 

model, Sommerfeld's model, quantum numbers and their significance, Pauli's exclusion principle, Hund's 

rule, electronic configuration of many-electron atoms, Aufbau principle and its limitations.  

Module- 5: Chemical Periodicity:                                                                                          7M    

Classification of elements on the basis of electronic configuration: general characteristics of s-, p-, d- and 

f-block elements. Positions of hydrogen and noble gases. Atomic and ionic radii, ionization potential, 

electron affinity and electronegativity; periodic and group-wise variation of above properties in respect of 

s- and p- block elements.  

Module-6: Kinetic Theory of Gases, Real gases and liquids                                              7M         

Kinetic Theory of Gases and Real gases: Concept of pressure and temperature; Collision of gas 

molecules; Collision number and mean free path. Nature of distribution of velocities, Maxwell’s 

distribution of speed and kinetic energy; Average velocity, root mean square velocity and most probable 

velocity; Principle of equipartition of energy Deviation of real gases from ideal behavior; compressibility 

factor; Boyle temperature; Andrew’s and Amagat’s plots; van der Waals equation and its features; 

Existence of critical state, Critical constants in terms of van der Waals constants; Law of corresponding 

states.  

Liquids: Definition of Surface tension, its dimension and principle of its determination using 

stalagmometer; Viscosity of a liquid and principle of determination of coefficient of viscosity using 

Ostwald viscometer; Effect of temperature on surface tension and coefficient of viscosity of a liquid 

(qualitative treatment only)  

Module-7: Chemical Thermodynamics                                                                                  8M    

Intensive and extensive variables; state and path functions; isolated, closed and open systems; zeroth law 

of thermodynamics; Concept of heat, work, internal energy and statement of first law; enthalpy, H; 
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relation between heat capacities, calculations of q, w, ΔU and ΔH for reversible, irreversible and free 

expansion of gases. 

Standard states; Heats of reaction; enthalpy of formation of molecules and ions and enthalpy of 

combustion and its applications; Laws   of thermochemistry,  Kirchhoff’s equations. Statement of the 

second law of thermodynamics; Concept of heat reservoirs and heat engines; Carnot cycle; Physical 

concept of Entropy; Entropy change of systems and surroundings for various processes and 

transformations; Auxiliary state functions (G and A) and Criteria for spontaneity and equilibrium.  

 

Practical (30 M) 

Essentials of Chemistry-I Practical 

(Exp.-20 M, LNB-05 M, Viva Voce-05 M) 

Organic chemistry practical  

Qualitative organic analysis: Detection of functional groups; Aromatic-NO2, Aromatic -NH2, -COOH, 

carbonyl (no distinction of –CHO and >C=O needed), -OH (phenolic) in solid organic compounds.  

 

Inorganic chemistry practical (demonstration only)   

Quantitative inorganic analysis 

1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture.  

2. Estimation of oxalic acid by titrating it with KMnO4.  

3. Estimation of Fe (II) ions by titrating it with K2Cr2O7 using internal indicator. 

Note: The marked portions have been revised vide BOS meeting dated 04/10/2018. 

 

Question Pattern for End Semester Examination 

(HCHE1GE01L& HCHE2GE01L) 

Module 1: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module 2: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module 3: A set of questions carrying a total of 9 to 11 marks to be set. Students will be required to 

answer questions of 6 marks only. 

Module 4: A set of questions carrying a total of 15 to 17 marks to be set. Students will be required to 

answer questions of 10 marks only. 

Module 5: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module 6: A set of questions carrying a total of 12 to 14 marks to be set. Students will be required to 

answer questions of 8 marks only. 

Module 7: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 
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Reference Books for HCHE1GE01L& HCHE2GE01L 

Theory:  

1. Smith, J. G. Organic Chemistry, Tata McGraw-Hill Publishing Company Limited.  

2. Carey, F. A., Guiliano, R. M. Organic Chemistry, Eighth edition, McGraw Hill Education, 

2012.  

3. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education). 

4.  Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson Education, 2003.  

5.  Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London, 1994.  

6.  Nasipuri, D. Stereochemistry of Organic Compounds, Wiley Eastern Limited.  

7.  Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.    

(Pearson Education).  

8. Fleming, I. Molecular Orbitals and Organic Chemical Reactions, Reference/Student Edition, 

Wiley, 2009.  

9. James, J., Peach, J. M. Stereochemistry at a Glance, Blackwell Publishing, 2003.  

10. Robinson, M. J. T., Stereochemistry, Oxford Chemistry Primer, Oxford University Press, 

2005. 

11. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 

1970.  

12. Atkin, P. Shriver & Atkins’ Inorganic Chemistry, 5th Ed., Oxford University Press (2010).  

13. Cotton, F.A., Wilkinson, G. and Gaus, P.L., Basic Inorganic Chemistry 3rd Ed.; Wiley 

India. 

14. Sharpe, A.G., Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005.  

15. Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of Structure and 

Reactivity 4th Ed., Harper Collins 1993, Pearson,2006. 

16. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

17. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

18. Zemansky, M. W. & Dittman, R.H. Heat and Thermodynamics, TataMcGraw-Hill  

19. Koltz & Rosenberg, Chemical Thermodynamics: Basic Concepts and Methods 7th Edition. 

20. Silbey, R. J., Alberty, R. J. and Bawendi, M. G. Physical Chemistry; Wiley-India; 4th edition 

21. Bevan Ott, J. and Boerio-Goates, J. Chemical Thermodynamics: Principles and 

Applications, Elsevier 

22. Graetzel, M. &Infelta, P., The Bases of Chemical Thermodynamics; Overseas Press.   

Practical:  

8. Vogel, A. I. Elementary Practical Organic Chemistry, Part 1: Small scale Preparations, CBS 

Publishers and Distributors.  

9. University Hand Book of Undergraduate Chemistry Experiments, edited by Mukherjee, G. N. 

University of Calcutta, 2003.  

10. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 
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SEMESTER – 3 

Course  name Essentials of Chemistry-II and Essentials of Chemistry-II Practical 

Course code HCHE3GE02L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment(to be taken from the mid-semester exam)  

& 5 marks for attendance 

 

& 

SEMESTER – 4 

Course  name Essentials of Chemistry-II and Essentials of Chemistry-II Practical 

Course code HCHE4GE02L Credits: 6, Full Marks: 100 

Number of lectures required: 105 

*15 Marks are reserved for internal assessment(to be taken from the mid-semester exam)  

& 5 marks for attendance 

 

Objectives:  At the end of studying this course a student will acquire knowledge on 

 

• alcohols, phenols and ethers and carbonyl compounds 
• carboxylic acids and their derivatives, amines and diazonium salts. 
• amino acids and carbohydrates. 
• redox reactions 
• p-block elements 
• coordination chemistry 
• chemical kinetics 
• ionic equilibria and electromotive force. 

 

 

Theoretical (50 M) 

Essentials of Chemistry-II 

Unit 1: Alcohols, phenols and ethers and carbonyl compounds                                           7M                                 

Alcohols: (up to 5 Carbons).  

Preparation: 1°-, 2°- and 3°- alcohols: using Grignard reagent, reduction of aldehydes, ketones, 

carboxylic acid and esters; Reactions: With sodium,  oxidation (alkaline KMnO4, acidic dichromate).  

Diols: Pinacol- pinacolone rearrangement (with mechanism) (with symmetrical diols only).  

Phenols: Preparation: cumene hydroperoxide method, from diazonium salts; acidic nature of phenols; 

Reactions: electrophilic substitution: nitration and halogenations; Reimer -Tiemann reaction, Schotten –

Baumann reaction, Fries rearrangementand Claisen rearrangement.  

Ethers: Preparation: Williamson’s ether synthesis; Reaction: cleavage of ethers with HI. 

Aldehydes and Ketones (aliphatic and aromatic): (Formaldehye, acetaldehyde, acetone and  
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benzaldehyde): Preparation: from acid chlorides, from nitriles and from Grignard reagents; general 

properties of aldehydes and ketones; Reactions: with HCN, NaHSO3, NH2-G derivatives and with 

Tollens’ and Fehling’s reagents; iodoform test; aldol condensation (with mechanism); Cannizzaro 

reaction (with mechanism), Wittig reaction, benzoin condensation; Clemmensen reduction, Wolff- 

Kishner reduction 

Module-2: Carboxylic acids and their derivatives and amines and diazonium salts          7M 

Carboxylic acids (aliphatic and aromatic): strength of organic acids: comparative study with emphasis on 

factors affecting pK values; Preparation: acidic and alkaline hydrolysis of esters (BAc2 and AAC2 

mechanisms only) and from Grignard reagents. 

Carboxylic acid derivatives (aliphatic): (up to 5 carbons). Preparation: acid chlorides, anhydrides, esters 

and amides from acids; Reactions: Interconversion among acid derivatives. Reactions:Claisen 

condensation; Perkin reaction. 

Amines (aliphatic and aromatic): strength of organic bases; Preparation: from alkyl halides, Hofmann 

degradation; 

Reactions: with HNO2 ( distinction of 1°-, 2°- and 3°- amines), Schotten – Baumann reaction , Diazo 

coupling reaction (with mechanism).  

Diazonium salts: Preparation: from aromatic amines; Reactions: conversion to benzene, phenol, benzoic 

acid and nitrobenzene.  

Nitro compounds (aromatic): reduction under different conditions (acidic, neutral and alkaline).  

Module-3: Amino acids and carbohydrates                                                                            6M 

Amino Acids: Preparations (glycine and alanine only): Strecker synthesis, Gabriel’s phthalimide 

synthesis; general properties; zwitterion, isoelectric point.  

Carbohydrates: classificationand general properties; glucose and fructose: constitution; osazone 

formation; oxidation-reduction reactions; ascending (Kiliani –Fischer method) and descending (Ruff’s 

method) in monosaccharides (aldoses only); mutarotation 

Module-4:  Comparative study of p-block elements and redox reactions                            8M 

Group trends in electronic configuration, modification of pure elements, common oxidation states, inert 

pair effect, and their important compounds in respect of the following groups of elements: i) B-Al-Ga-In-

Tl  ii) C-Si-Ge-Sn-Pb  iii) N-P-As-Sb-Bi iv) O-S-Se-Te v) F-Cl-Br-I  

Redox reactions: Ion-electron method of balancing equation of redox reaction. Elementary idea on 

standard redox potentials with sign conventions, Nernst equation (without derivation). Influence of 

complex formation, precipitation and change of pH on redox potentials; formal potential. Feasibility of a 

redox titration, redox potential at the equivalence point, redox indicators 

Module-5: Coordination chemistry                                                                                      7M       

Werner’s coordination theory, Valence Bond Theory (VBT): Inner and outer orbital complexes of Cr, Fe, 

Co, Ni and Cu (coordination numbers 4 and 6). Structural and stereoisomerism in complexes with 

coordination numbers 4 and 6. Drawbacks of VBT. IUPAC system of nomenclature 
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Module-6: Chemical kinetics                       7M  

Introduction of rate law, Order and molecularity; Extent of reaction; rate constants; Rates of First, second 

and nth order reactions and their Differential and integrated forms (with derivation); Pseudo first order 

reactions; Determination of order of a reaction by half-life, differential method and isolation method. 

Mechanism- rate determination approximation and steady state approximation. Temperature dependence 

of rate constant; Arrhenius equation, energy of activation. Theories of reaction rate- collision theory and 

transition state theory (outlines only), catalysis 

Module-7: Ionic equilibria and  electromotive force                                                          8M     

Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of ionization, 

ionization constant and ionic product of water; Ionization of weak acids and bases, pH scale, common ion 

effect; Salt hydrolysis-calculation of hydrolysis constant, degree of hydrolysis and pH for different salts; 

Buffer solutions; Solubility and solubility product of sparingly soluble salts – applications of solubility 

product principle, acids and bases. 

 Electromotive force: Faraday’s laws of electrolysis, rules of oxidation/reduction of ions based on half-

cell potentials, applications of electrolysis in metallurgy and industry; Chemical cells, reversible and 

irreversible cells with examples; Electromotive force of a cell and its measurement, Nernst equation; 

Standard electrode (reduction) potential; Electrochemical series;  

Concentration cells with and without transference, liquid junction potential; pH determinationusing 

hydrogen electrode and quinhydrone; Qualitative discussion of potentiometric titrations (acid-base, redox, 

precipitation)  
 

Practical (30 M) 

Essentials of Chemistry-II Practical 

(Exp.-20 M, LNB-05 M, Viva Voce-05 M) 

Qualitative semimicro analysis of mixtures containing two radicals. Emphasis should be given to the 

understanding of the chemistry of different reactions.  

Cations: Na+, K+, Ca2+, Ba2+, Al3+, Cr3+, Mn2+/Mn4+, Fe3+, Co2+/Co3+, Ni2+, Cu2+, Zn2+, Sn2+/Sn4+, NH4
+. 

Anions: Cl-, Br-, I-, SCN-, S2-, SO4
2-, NO3

-, PO4
3-, BO3

3-, CrO4
2- / Cr2O7

2- 

• Water or dilute HCl soluble samples are to be set only  

• Same ionic species in their different valence state need not to be distinguished.  

Demo only 

Experiment 1: Study of viscosity of unknown liquid (glycerol, sugar) with respect to water. 

Experiment 2: Determination of surface tension of a liquid using Stalagmometer 

Note: The marked portions have been revised vide BOS meeting dated 31/05/2019. 

Question Pattern for End Semester Examination (HCHE3GE02L& HCHE4GE02L) 

Module 1: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 
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Module 2: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module 3: A set of questions carrying a total of 9 to 11 marks to be set. Students will be required to 

answer questions of 6 marks only. 

Module 4: A set of questions carrying a total of 12 to 14 marks to be set. Students will be required to 

answer questions of 8 marks only. 

Module 5: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module 6: A set of questions carrying a total of 10 to 12 marks to be set. Students will be required to 

answer questions of 7 marks only. 

Module 7: A set of questions carrying a total of 12 to 14 marks to be set. Students will be required to 

answer questions of 8 marks only. 

Reference Books for HCHE3GE02L& HCHE3GE02L 

Theory: 

1. Smith, J. G. Organic Chemistry, Tata McGraw-Hill Publishing Company Limited.  

2. Carey, F. A., Guiliano, R. M. Organic Chemistry, Eighth edition, McGraw Hill Education, 

2012.  

3. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson 

Education). 

4. Carey, F.A., Sundberg, R. J. Advanced Organic Chemistry: Structure and Mechanism (Part 

A), Springer India Private Limited. 

5. Sykes, P. A guidebook to Mechanism in Organic Chemistry, Pearson Education, 2003.  

6. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.    

(Pearson Education).  

7. Robinson, M. J. T., Stereochemistry, Oxford Chemistry Primer, Oxford University Press, 

2005. 

8. Atkin, P. Shriver & Atkins’ Inorganic Chemistry, 5th Ed., Oxford University Press (2010).  

9. Cotton, F.A., Wilkinson, G. and Gaus, P.L., Basic Inorganic Chemistry 3rd Ed.; Wiley India. 

10. Sharpe, A.G., Inorganic Chemistry, 4th Indian Reprint (Pearson Education) 2005.  

11. Huheey, J. E.; Keiter, E.A. & Keiter, R.L. Inorganic Chemistry, Principles of Structure and 

Reactivity 4th Ed., Harper Collins 1993, Pearson,2006. 

12. Atkins, P. W. & Paula, J. de Atkins’ Physical Chemistry, Oxford University Press.  

13. Glasstone, S. & Lewis, G.N. Elements of Physical Chemistry.  

14. John O’M. Bockris, Amulya K. N. Reddy;  Modern Electrochemistry Volume 2; Springer, 

Boston, USA. 

Practical:  

1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 
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Choices for Discipline Specific Electives (DSE)* 

DSE1 (For Semester 2) DSE2 (For Semester 3) DSE3 (For Semester 4) 

Course Code Course Name Course Code Course Name Course Code Course Name 

XCOM2DS11T Sensor network 

& IOT  
XCOM3DS21P Python 

programming 
XCOM4DS31T Data Science 

XCOM2DS12T Embedded 

Systems 
XCOM3DS22P R 

Programming 
XCOM4DS32T E-Commerce 

XCOM2DS13T Parallel 

Computing 
XCOM3DS23P PHP 

programming 
XCOM4DS33T Cloud 

Computing 

XCOM2DS14T Computational 

Intelligence 
XCOM3DS24P Android 

Programming 
XCOM4DS34T Mobile 

Computing 

XCOM2DS15T Information & 

Coding Theory 
XCOM3DS25P XML 

programming 
XCOM4DS35T Compiler 

Design 

XCOM2DS16T Data Mining & 

warehousing 

  XCOM4DS36T Remote 

Sensing & GIS 

application 

*A student has to opt for any one of the courses available/given by the department in a specific year under each 

category. 

 

Semester Course Code Course Name Credits 

 

 

1 

XCOM1CC01T Design and Analysis of Algorithms  6 

XCOM1CC02T Advanced Operating Systems  6 

XCOM1CC03T Data Communication and Computer Networks 6 

XCOM1CC04P Object Oriented Programming with Java 6 

XCOM1CC05P Algorithm Lab & Advanced OS Lab with Linux  6 

  Total 30 

 

 

2 

XCOM2CC06T Advanced Computer Architecture 6 

XCOM2CC07T Advanced DBMS 6 

DSE 1 See Elective-I 6 

XCOM2CC08P Advanced Web Design & Administration Lab 6 

XCOM2CC09P Advanced DBMS Lab & S/W Tools Lab 6 

  Total 30 

 

 

3 

XCOM3CC10T Optimization Techniques 6 

XCOM3CC11T Cryptography and Network Security 6 

XCOM3CC12T Digital Image Processing 6 

DSE 2 See Elective-II 6 

XCOM3CC13T Image Processing Lab & Minor Project 6 

  Total 30 

 

 

4 

XCOM4CC14T Software Engineering 6 

XCOM4CC15T Artificial Intelligence 6 

DSE 3 See Elective-III 6 

XCOM4CC16P Seminar & Grand Viva 6 

XCOM4CC17J Project Work 6 

  Total 30 

  Grand Total 120 



 

SEMESTER – 1 

XCOM1CC01T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

1. Analyze the performance of algorithms.   

2. Choose appropriate algorithm design techniques for solving problems. 

3. Understand how the choice of data structures and the algorithm design methods impact the 

performance of programs.   

4. Clear up troubles the usage of set of rules design methods including the grasping approach, 

divide and overcome, dynamic programming, backtracking.   

5. Understand the variations among tractable and intractable problems. 

6. Understand P and NP classes. 

 
 

Paper - XCOM1CC01T 

  DESIGN AND ANALYSIS OF ALGORITHM 

 

 

Introduction: Order notations, induction, floor and ceiling functions, pigeon-hole principle, recurrence 

relations. [5L] 

 

Algorithm design techniques:  

 

Greedy algorithms: Introduction, Huffman code, Dijkstra algorithm, Spanning tree and minimum 

spanning tree (Kruskal and Prims algorithm), knapsack Problem. [6L] 

 

Divide and conquer algorithms: Introduction, Merge sort, Quick sort, Binary search, Multiplication of 

Large Integers,Strassen’s Matrix Multiplication, Closest-Pair and Convex-Hull Problems. [10L] 

 

Dynamic programming:Introduction,Longest common subsequence, Warshall’s and Floyd’s Algorithm, 

knapsack Problem, Chained matrix multiplication. [6L] 

 

Backtracking Algorithms:N queens problem.[2L] 

 

Branch and Bound Technique:Introduction, Assignment Problem, Traveling salesman problem. [4L] 

 

 

Algorithms on arrays: Selection and median-finding, counting, string matching (Rabin-Karp and Knuth-

Morris-Pratt algorithms). [6L] 

 

Maximum flow Network: Introduction, Residual network, Ford-Fulkerson algorithm.[2L] 

 



Randomized algorithms: Monte Carlo and Las Vegas algorithms. [4L] 

 

Tree Algorithms: Binary Search Tree, AVL tree, 2- 3 Tree, Red Black Tree, Splay Tree – Amortized analysis. 

[10L] 

 

NP-completeness: Classes P and NP, reduction, NP-completeness, Examples of NP-complete problems. [5L] 

 

 

 

Text and References: 

 

1. T.H.Cormen et al -Introduction to Algorithms, PHI  

2. E.Horowitz, S.Sahani-Fundamentals of Computer Algorithms –Galgotia 

3. Bratley et al - Fundamentals of Algorithms, PHI 

4. Goodman: Introduction to Design and Analysis of Algorithms, TMH  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM1CC01T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 

XCOM1CC02T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Understand network aspect and foundations of Distributed Systems. 

2. Analyze the inter process communication (IPC) paradigms like shared memory and message 

passing. 

3. Understand different local and remote synchronization techniques. 

4. Understand the fault tolerance and server types. 

5. Understand the issues involved in studying process and resource management 

6. Apply Distributed web-based system.  

7. Understand the importance of security in distributed systems 

8. Understand Distributed File Systems and Distributed Shared Memory. 

 
 

Paper - XCOM1CC02T 

  ADVANCED OPERATING SYSTEMS 

 

Fundamentals: Definition and basic concept of distributed computing; evolution; distributed system models; 

distributed operating system (dos) definition and basic concept; design issues of dos; distributed computing 

environment. [5] 

 

Communication in Distributed System: Computer Network and Layered protocols, Message passing and 

related issues, synchronization, Buffering, Client Server model & its implementation, remote procedure call and 

implementation issues, Case Studies. [10] 

 

Synchronization in distributed systems: Clock synchronization and related algorithms, mutual exclusion, 

Deadlock in distributed systems. [10] 

 

Processes and scheduling in distributed systems: Threads, system model, scheduling in distributed systems: 

Load balancing and sharing approach, fault tolerance, process migration. [8] 

 

Distributed File Systems: Introduction, features & goal of distributed file system, file models, file accessing 

models, file sharing semantics, file caching scheme, file replication, fault tolerance. [8] 

 

Naming: Naming Overview, Features, Basic concepts, System oriented names, Object locating mechanisms, 

Issues in designing human oriented names, Name caches, Naming and security, DNS. [5] 

 

Distributed Shared Memory: Introduction, general architecture of DSM systems, design and implementation 

issues of DSM, granularity, structure of shared memory space, consistency models, replacement strategy, 

thrashing, advantages of DSM. [10] 

 

Security:  Introduction of Security in Distributed OS, Overview of security techniques, features, Need, Access 

Control, Security Management. [4] 

 



Text and References: 

 

1. Distributed Operating Systems Concepts and Design, Pradeep K. Sinha, PHI 

2. Distributed Systems: Concepts and Design by George Coulouris, Jean Dollimore, TimKindberg, Pearson 

3. Distributed Operating Systems by Andrew S Tannebaum, Pearson 

4. Distributed Computing by Sunita Mahajan & Seema Shah OXFORD 

5. Distributed Systems: Principles and Paradigms by Andrew S Tanebaum, Maarten Van Steen, PHI 

6. Distributed Computing, Fundamentals, Simulations and Advanced topics, 2nd Edition, HagitAttiya and 

Jennifer Welch, Wiley India 

7. M. Singhal& N. Shivaratri, “Advanced Concepts in Operating Systems: Distributed, Database and 

Multiprocessor Operating Systems”, Tata McGraw Hill, 2001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Question Pattern for End Semester Examination 
(XCOM1CC02T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 

XCOM1CC03T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

 

1. Understand the basic concepts of data communications including the key aspects of 

networking and their interrelationship, packet switching, circuit switching and cell 

switching. 

2. Unambiguously explain networking as it relates to the connection of computers, 

media, and devices (routing). 

3. Intelligently compare and contrast local area networks and wide area networks in 

terms of characteristics and functionalities.  

4. Evaluate the performance of a single link, logical process-to-process (end-to-end) 

channel, and a network as a whole (latency, bandwidth, throughput).  

5. Differentiate among and discuss the four levels of addresses (physical, logical, port, 

and specific used by the Internet TCP/IP protocols. 

6. Understand the concept of reliable and unreliable transfer protocol of data and how 

TCP and UDP implement these concepts, to understand the client/server model and 

socket API with their implications, skills to implement a network protocol based on 

socket programming.  

7. Demonstrate the significance and purpose of protocols and standards and their key 

elements and use in data communications and networking. 

 
 

Paper - XCOM1CC03T 

  DATA COMMUNICATION AND NETWORKING 

 

Introduction to Computer Networks: Evolution of Computer Networks; Networksgoals, uses and 

applications; Network Hardware and Software; Protocol Hierarchies, Design issues for the Layer; Reference 

Models: OSI and TCP/IP; Example Networks-Internet, ARPANET, NSFNET; Connection Oriented Networks: 

X.25, Frame Relay, and ATM, Overview of communication. [8] 

 

Communication model – Data communications and Networking – Data transmission concepts and terminology 

– Transmission media –Data Encoding Techniques – Digital Data communication Techniques- Data link 

Control Protocols: Aloha and Carrier Sense Protocols, Ethernet, Token Ring, FDDI. [10] 

 

Flow Control: Stop and wait ARQ, Sliding Window, Go Back N, Selective Repeat.  [6] 

 

Connecting Devices: Bridges, Backbone Networks, Virtual LAN. [3] 

 

Internetworking: Virtual Circuits and datagrams, IP addressing, Subnetting, CIDR. [6] 

 



Routing Algorithms: Introduction and Classification of R.A.: Interior and exterior routing; Properties of R.A.; 

Optimality Principle; Shortest Path Routing; Multipath (MPA); Centralized Routing; Hot Potato; Flooding; 

Distributed-Distance Vector Routing; Link State Routing; Routing in Ad Hoc Networks, etc. [10] 

 

Congestion : Congestion Control Algorithms, General Principle of Congestion Control; Congestion Prevention 

Policies; Congestion Control in Virtual Circuit Subnet and Datagram Subnet; Techniques for achieving good 

quality of service (QoS). Networks Performance Issues.Techniques for improving the QoS. [10] 

 

Application Layer: Domain Name System(DNS) – Telnet – rlogin – FTP – SMTP – MIME – IMAP – HTTP – 

SNMP. [7] 

 

 

Texts and References:  

 

1. B. Forouzan – Data Communication and Networks, 3rdEddition, TMH. 

2. Larry L. Peterson & Bruce S. Davie, “Computer Networks - A systems Approach”, 2nd Edition, Harcourt 

Asia/Morgan Kaufmann, 2000. 

3. Larry L. Peterson & Bruce S. Davie, “Computer Networks - A systems Approach”, 5th Edition, Morgan 

Kaufmann, 2012. 

4. James F. Kurose, Keith W. Ross, “Computer Networking: A Top-Down Approach”, SixthEdition, 

Addison-Wesley, 2008. 

5. William Stallings, “Data and Computer Communications”, Ninth Edition, PHI, 2004. 

6. Andrew S. Tanenbaum, “Computer Networks”, Tata McGraw Hill, 3rd Edition, 2001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM1CC03T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 

XCOM1CC04P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Understand structure and model of the Java programming language. 

2. Use the Java programming language for various programming technologies. 

3. Develop software in the Java programming language. 

4. Evaluate user requirements for software functionality required to decide whether the 

Java programming language can meet user requirements. 

5. Use of certain technologies by implementing them in the Java programming language 

to solve the given problem.  

6. Choose an engineering approach to solving problems, starting from the acquired 

knowledge of programming and knowledge of operating systems. 

 
 

Paper - XCOM1CC04P 

OBJECT ORIENTED PROGRAMMING WITH JAVA 

Introduction to Java: Compiling and Executing a Java Program, Doing basic program output of Data types, 

variable, expressions, operators, and control structures, Implementation of class and object, Implementation of 

Constructor and overloading. 

Arrays, Strings and I/O: Creating & Using Arrays (One Dimension and Multi-dimensional).Implementation 

of basic String handling concepts- String (discuss charAt() , compareTo(), equals(), equalsIgnoreCase(), 

indexOf(), length() , substring(), toCharArray() , toLowerCase(), toString(), toUpperCase() , trim() , valueOf() 

methods) &StringBuffer classes (discuss append(), capacity(), charAt(), delete(), deleteCharAt(), 

ensureCapacity(), getChars(), indexOf(), insert(), length(), setCharAt(), setLength(), substring(), toString() 

methods), concept of mutable and immutable string, Implementation of  I/O operations – keyboard input using 

BufferedReader & Scanner classes 

Inheritance, Interfaces, Packages: Implementation of Single Level, Multilevel, Method Overriding and 

Dynamic Method Dispatch. Write programs on interfaces. Write programs on packages. 

Exception Handling, Threading: Implementation of try, catch, throw, throws and finally, Creating own 

exceptions, Implementation of Multithreading, Synchronization, Inter Thread communication and deadlock. 

Applets and Event Handling: Basics of applet programming, applet life cycle, Implementation of even 

handling and listener, Creation of buttons and text fields. 

 

 

 

 

 

 



Text and Reference books: 

 

1. Ken Arnold, James Gosling, David Homes, "The Java Programming Language", 4th Edition, 2005.  

2. James Gosling, Bill Joy, Guy L Steele Jr, GiladBracha, Alex Buckley"The Java Language Specification, Java 

SE 8 Edition (Java Series)", Published by Addison Wesley, 2014.  

3. Joshua Bloch, "Effective Java" 2nd Edition,Publisher: Addison-Wesley, 2008.  

4. Cay S. Horstmann, GaryCornell, "Core Java 2 Volume 1 ,9th Edition,Printice Hall.2012 

5. Cay S. Horstmann, Gary Cornell, "Core Java 2 Volume 2 - Advanced Features)", 9th Edition, Printice 

Hall.2013  

6. Bruce Eckel, "Thinking in Java", 3rd Edition, PHI, 2002.  

7. E. Balaguruswamy, "Programming with Java", 4th Edition, McGraw Hill.2009.  

8. Paul Deitel, Harvey Deitel, "Java: How to Program", 10th Edition, Prentice Hall, 2011.  

9. "Head First Java", Orielly Media Inc. 2nd Edition, 2005.  

10. David J. Eck, "Introduction to Programming Using Java", Published by CreateSpace Independent 

Publishing Platform, 2009.  

11. John R. Hubbard, "Programming with JAVA", Schaum's Series, 2nd Edition, 2004. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Question Pattern for End Semester Examination 
(XCOM1CC04P) 

 
Problem Solving using Java: 

• Program Code: 10 

• Output: 10 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 

XCOM1CC05P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

UNIT-1:  

1. Learn implementation of different algorithm techniques. 

2. Implement Greedy algorithm techniques  

3. Implement Divide and conquer algorithm techniques  

4. Implement Dynamic programming techniques  

5. Implement advanced tree, variable code, shortest-path algorithms.  

 

 UNIT-2: 

1. Implement advanced concepts of unix/linux systems calls and write multi-process client-

server application using them. 

2. Implement dynamic arrays and multithreading program application. 

3. Implement socket programming to gain practical knowledge of network programming. 

4. Implement RMI application to get true sense of distributed systems. 

5. Implement the algorithms of distributed operating systems like clock synchronization, mutual 

exclusion etc. 

 
 

 

Paper - XCOM1CC05P 

ALGORITHM LAB & ADVANCED OS LAB WITH LINUX 

 

Unit – I: Algorithm Lab  

Implementation of Greedy algorithms like Huffman code, Dijkstra algorithm, Kruskal and Prims 

algorithm for finding Minimal Spanning Tree, Fractional knapsack Problem.  

 

Implementation of Divide and conquer algorithms like Merge sort, Quick sort, Binary search, 

Multiplication of Large Integers, Strassen’s Matrix Multiplication, Closest-Pair. 

 

Implementation of Dynamic programming like Longest common subsequence, Warshall’s and Floyd’s 

Algorithm, 0/1 Knapsack Problem 

 

Implementation of Algorithms on array like Selection and median-finding, string matching (Rabin-Karp 

and Knuth-Morris-Pratt algorithms) 

 

Implementation of Tree Algorithms like Binary Search Tree, AVL tree 

 

 

 
 



Unit – II: Advanced OS Lab with Linux 

Advanced Linux : program implementation with different system call interfaces: process related system calls like 

fork() , exec(), exit(), wait(), File related system calls like open(),close(), dup(), Message passing etc, basic shell 

implementation with system call interface. Multiprocessing implementation using system calls, 

Advanced Java Object concepts: Java Collection: dynamic arrays like List, ArrayList, Vector, Stack ,Queue , 

HashSet etc, Object serialization interface, Java Multithreading implementation. 

Network Programming using JAVA:  Concept of sockets classes and interfaces, TCP socket client server 

programs, UDP sockets, TCP multicasting, URL concepts, Chat application. 

Java RMI: client side & server side RMI, data marshalling, RMI registry, simple RMI application. 

Theory implementation: Implementation of  Christian , Berkley’s  clock synchronization algorithm , 

implementation of mutual exclusion algorithms like  Suzuki-Kasami, Ricart-Agrawal , Lamport’s, Maekawa etc, 

edge chasing algorithm.  

 

 

Textbook and References: 

1. K. L. Calvert and M. J. Donahoo, TCP/IP Sockets in Java: Practical Guide for Programmers (The 

Practical Guides Series), Morgan Kaufmann Publishers, 2001 

2. W. R. Stevens, UNIX Network Programming, Prentice Hall PTR, 2nd edition, 1998 

3. Advanced Programming in the UNIX environment, first edition, W. Richard Stevens, Addison-Wesley, 

1992.  

4. Java Network Programming, Second Edition, Elliotte Rusty Harold, "O'Reilly Media, Inc.", 2000 

5. Distributed Operating Systems by Andrew S Tannebaum, Pearson 

6. Bruce Eckel, "Thinking in Java", 3rd Edition, PHI, 2002.  

7. E. Balaguruswamy, "Programming with Java", 4th Edition, McGraw Hill.2009. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM1CC05P) 

 
Unit – I: Algorithm Lab 

• Program Code: 5 

• Output: 5 

 

Unit – II: Advanced OS Lab with Linux 

• Program Code: 5 

• Output: 5 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 2 

XCOM2CC06T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Understand the Parallelism concepts in Programming. 

2. Achieve an elaborate idea about the different memory systems and buses. 

3. Understand the advanced processor architectures.  

4. Know about the importance of multiprocessor and multi-computers.  

5. Understand about the concept of data flow computer architectures. 

 
 

Paper - XCOM2CC06T 

  ADVANCED COMPUTER ARCHITECTURE 

 

Introduction to Parallel Processing: Parallel Computer Structures (pipeline, array processor, multiprocessor, 

dataflow computer), Architectural Classification Parallel Processing Applications. [5L] 

 

Memory and I/O sub-systems: Hierarchical Memory Structures, Virtual memory system, Cache Memories 

andManagement, I/O sub-systems. [10L] 

 

Principles of Pipelining and Vector Processing: Pipelining, Instruction and Arithmetic Pipelines, Principles 

of designing pipelined processors (instruction pre-fetch, branch handling, data buffering, internal forwarding, 

register tagging, hazard, job sequencing), vector processing requirements (characteristics, methods). [20L] 

 

Array Processors: SIMD Array Processors, SIMD Interconnection networks (static, dynamic, mesh, cube, 

barrael shifter, shuffle-exchange, omega), Parallel Algorithms for Array Processors – Matrix multiplication, 

Sorting. [10L] 

 

Multiprocessor: Functional Structures, Interconnection Networks, Parallel Memory Organizations, 

Multiprocessor operating system, inter-process communication, scheduling, deadlock, parallel algorithms. [10L] 

 

Data flow computer: Data driven computing, data flow architecture, Systolic array. [5L] 

 

 

 

 

Text/Reference books: 

1. Kai Hwang, Advanced Computer Architecture,TataMcGraw Hills  

2.Kai Hwang and F. A. Briggs, Computer Architecture and Parallel Processing, Tata McGraw Hills  

3. Hennessy Patterson, Computer Architecture, A quantitative Approach , 5thed, Elsevier.  

4. Stone, H.S., “Advanced Computerat”, Addison Wesley, 1989. 

  

 

 



 

Question Pattern for End Semester Examination 
(XCOM2CC06T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 2 

XCOM2CC07T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Learn the inherent execution of a query with the physical file organization, internal 

representation and optimizations. 

2. Understand different normalization techniques and their needs. 

3. Understand transaction as a general scenario, properties its advantages and 

disadvantages. 

4. Handle concurrent transaction operation its complications and remedies. 

5. Know the modern day Database that is not confined to a single machine, rather they 

can be distributed is different machines and works as a single coherent unit. Their 

practicality, problems and solutions. 

 
 

Paper - XCOM2CC07T 

  ADVANCED DBMS 

 

Review of basic DBMS concepts: Basic Data models, Functional dependency and basic Normalisation 

concepts upto BCNF, Physical file Organization. [6L] 

Query processing and optimization: Steps of query processing, External sorting, query interpretation, 

Implementation of basic relational algebraic expressions, equivalence of expression, estimation of cost, join 

strategies [10 L] 

Concepts of Transaction Management: States of Transaction, ACID properties, consistency model, storage 

model, cascading rollback, recoverable schedules. [8L] 

Concurrency Control: Schedules, Testing for serializability, Lock-based protocols-Two-phase locking 

protocol, Timestamp based protocol, optimistic techniques, deadlock handling. [10L] 

Recovery: Failure classification, storage hierarchy, log-based recovery, shadow paging [8L] 

Concepts of Normalisation: Idea of multivalued dependency, advanced normal forms like 4NF, 5NF, Simple 

problem solving. [6L] 

Distributed Database: Principles of distributed database, DDBMS, levels of distribution transparency, data 

fragmentation and replication, allocation techniques. [12L] 

 

Books and References: 

1. Elmasri,Navathe,Fundamentals of Database System,3/e,Pearson Education. 

2. Korth, Silberschatz :Database System Concepts, McGrawHill , 

3. Ozsu,Principals of Distributed Database System,Pearson Education. 

4. Ceri andPelagatti, Distributed Databases: Principles and System: McGrawHill. 

 

 

 

 



 

Question Pattern for End Semester Examination 
(XCOM2CC07T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 2 

DSE 1 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 Elective – I 

DSE1 (For Semester 2) 

Course Code Course Name 

XCOM2DS11T Sensor network & IOT  

XCOM2DS12T Embedded Systems 

XCOM2DS13T Parallel Computing 

XCOM2DS14T Computational Intelligence 

XCOM2DS15T Information & Coding Theory 

XCOM2DS16T Data Mining & warehousing 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

XCOM2DS11T: SENSOR NETWORK & IOT 

 

 

Outcomes : This course will enable students to: 

 

1. Understand various sources of IoT & M2M communication protocols. 

 2. Describe Cloud computing and design principles of IoT. 

 3. Become aware of MQTT clients, MQTT server and its programming. 

 4. Understand the architecture and design principles of WSNs. 

 5. Enrich the knowledge about MAC and routing protocols in WSNs. 

 
 

 

Overview of Internet of Things: IoT Conceptual Framework, IoT Architectural View, Technology Behind 

IoT, Sources of IoT, M2M communication, Modified OSI Model for the IoT/M2M Systems, data enrichment, 

data consolidation and device management, web communication protocols, Message communication protocols. 

[5L] 

 

Architecture and Design Principles for IoT: Internet connectivity, Internet-based communication, IPv4, IPv6, 

6LoWPAN protocol, IP Addressing in the IoT, Application layer protocols: HTTP, HTTPS,FTP,TELNET and 

ports. [5L] 

  

Data Collection, Storage and Computing using a Cloud Platform: Introduction, Cloud computing paradigm 

for data collection, storage and computing, Cloud service models, IoT Cloud- based data collection, storage and 

computing services using Nimbits. [10L] 

 

Prototyping and Designing Software for IoT Applications: Introduction, Prototyping Embedded device 

software, Programming Embedded Device Arduino Platform using IDE, Reading data from sensors and 

devices, Devices, Gateways, Internet and Web/Cloud services software development. [10L] 

  

Programming MQTT clients and MQTT server: Introduction to IoT privacy and security. Vulnerabilities, 

security requirements and threat analysis, IoT Security Tomography and layered attacker model.[10L] 

 

Overview of Wireless Sensor Networks: Challenges for Wireless Sensor Networks, Enabling Technologies 

for Wireless Sensor Networks. Single-Node Architecture - Hardware Components, Energy Consumption of 

Sensor Nodes, Operating Systems and Execution Environments, Network Architecture-Sensor Network 

Scenarios, Optimization Goals and Figures of Merit, Design principles for WSNs, Service interfaces of WSNs 

Gateway Concepts. [10L] 

 

Communication Protocols: Physical Layer and Transceiver Design Considerations, MAC Protocols for 

Wireless Sensor Networks, Low Duty Cycle Protocols And Wakeup Concepts, The Mediation Device Protocol, 

Wakeup Radio Concepts, Contention based protocols, Schedule based protocols, Address and Name 

Management in WSNs, Assignment of MAC Addresses, Routing Protocols- Energy-Efficient Routing, 

Geographic Routing, Hierarchical networks by clustering.[10L] 

 

TEXT/REFERENCES: 

1. Internet of Things: A Hands-On Approach, ArsheepBahga and Vijay Madisetti. 



2. IoT Fundamentals: Networking Technologies, Protocols and Use Cases for the Internet of Things by , 

Hanes David, Salgueiro Gonzalo, Grossetete Patrick, Barton Rob. 

OR 

 

XCOM2DS12T: EMBEDDED SYSTEMS 

 

 

Outcomes : This course will enable students to: 

 

1. Foster ability to understand the internal architecture and interfacing of different peripheral 

devices with Microcontrollers. 

2. Foster ability to write the programs for microcontroller.  

3. Foster ability to understand the role of embedded systems in industry. 

4. Foster ability to understand the design concept of embedded systems. 

 
 

 

Introduction to embedded systems: Requirements analysis; specifications; design methodologies, overview. 

[4] 

Microcontroller Organization: Computer architectures, ARM organization, ARM instruction set, data 

operations, control flow, PIC, TI DSPs. [10] 

 

CPUs: I/O and memory mapping, addressing modes, interrupts and traps, caches, co-processors, memory 

management unit, virtual memory, address translation, CPU performance, pipelining. [8] 

 

Embedded Platforms: Hardware and software components of embedded platforms, bus protocols, DMA, 

system bus configurations, the AMBA and AHB buses, memory devices, example embedded platforms, 

bandwidth, bus and memory performance, performance bottleneck. [10] 

 

Program Design and Analysis: State machines, circular buffers, queues, models of programs, the compilation 

process, program performance and optimization, power analysis, program size analysis, validation and testing. 

[10] 

 

Processes and Operating Systems: Tasks and processes, process timing requirements, real-time operating 

systems, preemptive execution, context switching, scheduling processes, priority scheduling, inter-process 

communication, shared-memory systems, message passing. [8] 

 

Networks and Multiprocessors: Multiprocessor systems, distributed embedded systems, CAN bus, I2C bus, 

multiprocessor system-on-chip (MPSoC), accelerators. [10] 

 

Texts and References:  

 

1. Elecia White, Making Embedded Systems: Design Patterns for Great Software, Oreilly 

2. Arnold S. Berger, Embedded Systems Design: An Introduction to Processes, Tools, and Techniques, CMP 

Books 

3. Jean J. Labrosse, Embedded Systems Building Blocks, CMP Books 

 

 

 

 



OR 

 

XCOM2DS13T: PARALLEL COMPUTING 

 

 

Outcomes : This course will enable students to: 

 

1. Define terminology commonly used in parallel computing, such 

as efficiency and speedup. 

2. Describe different parallel architectures; inter-connect networks, programming models, 

and algorithms for common operations such as matrix-vector multiplication. 

3. Develop an efficient parallel algorithm to solve given problem. 

4. Analyze a parallel algorithm for time complexity as a function of the problem size and 

number of processors. 

5. Implement a problem using MPI, OpenMP, pthreads, or a combination of MPI and 

OpenMP. 

6. Analyze a given parallel code for its performance, determine computational bottlenecks, 

and optimize the performance of the code. 

 
 

 

Fundamentals of Parallel Computing : Need for Parallel Computing, Parallel Computer Models and Data 

Parallelism, Parallel Programming Overview, Processes, Tasks and Threads, Parallel Programming Models, 

Shared Memory Programming, Message Passing Paradigm, Interaction and Communication, Interconnection 

Networks. [10] 

 

Challenges of Parallel Programming: Identifying Potential Parallelism, Techniques for Parallelizing 

Programs, Issues, Cache Coherence issues, Memory Consistency Models, Maintaining Memory Consistency, 

Synchronization Issues, Performance Considerations. [10] 

 

Shared Memory Models And OpenMP Programming: OpenMP Execution Model, Memory Model and 

Consistency, Open MP Directives, Run Time Library Routines, Handling Data and Functional Parallelism,  

Performance Considerations. [10] 

 

MPI Programming: The MPI Programming Model, MPI Basics, Circuit Satisfiability, Global Operations, 

Asynchronous Communication, Collective Communication, Other MPI Features, Performance Issues, 

Combining OpenMP and MPI. [15] 

 

Programming Heterogeneous Processors GPU Architecture: Basics of CUDA, CUDA Threads, CUDA 

Memories, Synchronization Handling, Performance Issues, Application Development, Introduction to OpenCL. 

[15] 

 

Texts and References:  

1. John L. Hennessey and David A. Patterson, “Computer Architecture – A quantitative approach”, Morgan 

Kaufmann / Elsevier Publishers, 5th. Edition, 2012.  

2. Peter S. Pacheco, “An Introduction to Parallel Programming”, Morgan Kaufmann, 2011.  

3. Michael J Quinn, “Parallel programming in C with MPI and OpenMP”, Tata McGraw Hill, 2003. 



4. David B. Kirk and Wen-mei W. Hwu, “Programming Massively Parallel Processors”, Morgan Kaufmann, 

2010.  

5. AnanthGrama, George Karypis, Vipin Kumar and Anshul Gupta, “Introduction to Parallel Computing”, 

Second Edition, Pearson Education Limited, 2003. 

6. Shameem Akhter and Jason Roberts, “Multi-core Programming”, Intel Press, 2006.  

7. Ian Foster, “Designing and Building Parallel Programs: Concepts and Tools for Parallel Software 

Engineering”, Addison Wesley Longman Publishing Co., USA, 1995. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM2DS14T: COMPUTATIONAL INTELLIGENCE 

 

 

Outcomes : This course will enable students to: 

 

1. Understand the various searching techniques, constraint satisfaction problem and 

example problems- game playing techniques.  

2. Apply these techniques in applications which involve perception, reasoning and learning. 

3. Explain the role of agents and how it is related to environment and the way of evaluating 

it and how agents can act by establishing goals.  

4. Acquire the knowledge of real world Knowledge representation.  

5. Analyze and design a real world problem for implementation and understand the 

dynamic behavior of a system. 

6. Use different machine learning techniques to design AI machine and enveloping 

applications for real world problems. 

 
 

 

Artificial Neural Network: Basic concept of Soft Computing; Basic concept of neural networks, Mathematical 

model, Properties of neural network, Characteristics and Comparison with biological neural network, Basic 

model of Artificial Neural Network: Single layer Perceptron model, Learning, Feed Forward Neural Network, 

Error, Back Propagation and weight updation, Perceptron, Bayesian Networks, Neural computational model- 

Hopfield Nets. [20L] 

Fuzzy Logic and Application : Fuzzy sets, application – basic operations, Properties, Fuzzy Relations, Fuzzy 

inference, Notion of Fuzziness, Operations on Fuzzy sets, Fuzzy Numbers, Brief overview of crisp sets, Crisp 

relations, Fuzzy relations, Max*-composition of fuzzy relation, Max*-transitive closure, Probability measures 

of fuzzy events, Fuzzy expected value, Approximate reasoning, Different methods of role aggregation and 

defuzzification. [15L] 

 

Genetic Algorithm (GA): Evolutionary Computing. Basics of Genetic Algorithms Reproduction, Crossover 

Mutation, Schemata, and Fitness function. Optimization problems with Constraints, Stochastic models 

Applications or GA: GA in Machine Learning, Navigational Planning for Robots, GA in Optimization 

Problems, Intelligent Search Integrated Systems. Fuzzy Neural Systems for Pattern Recognition [15L] 

Hybrid Systems: Hybrid systems, GA based BPNN (Weight determination, Application); Neuro Fuzzy 

Systems—Fuzzy BPNN--fuzzy Neuron, architecture, learning, application; Fuzzy Logic controlled G.A. [10L] 

 

Books and References: 

 

1. David Kriesel, “A Brief Introduction to Neural Network”.  

2. H.J.Zimmermann, “Fuzzy Set Theory – and its Applications”  

3. Ross, T. J. (2009). Fuzzy Logic with Engineering Applications: Wiley. 

4. Sivanandam, S. N., Sumathi, S., &Deepa, S. N. (2006). Introduction to Fuzzy Logic using MATLAB: 

Springer. 

5. Fuzzy Sets and Fuzzy Logic: Theory and Applications 1st Editionby George J. Klir& Bo Yuan 



6. P.D. Wassermann, “An Introduction to Neural Computing: Theory and Practice”, Van Nostrand Reinhold, 

New York, 1989.  

7. B. Yegnarayana, “Artificial Neural Networks”, Prentice Hall of India.  

8. Melanie Mitchell “An Introduction to Genetic Algorithms”, First MIT Press paperback edition, 1998 

9. R. L. Haupt and S. E. Haupt, Practical Genetic Algorithms: Wiley, 2004. 

10. David E. Goldberg, “Genetic Algorithms in Search, Optimization, and Machine Learning”, 1989   

11. Multi-Objective Optimization using Evolutionary Algorithms, Kalyanmoy Deb, Wiley Student Edition 

12. Introduction to Evolutionary Computing, A.E. Eiben and J.E. Smith, Springer, 2003 

13. Kenneth De Jong's MIT Press book "Evol. Comp. -- A Unified Approach"  

14. Practical Handbook of Genetic Algorithms (in 3 volumes), Lance Chambers D.  

15. Genetic algorithms reference (in 2 volumes), T.D.Gwiazda 

16. Genetic Algorithms in Search, Optimization, and Machine Learning, Goldberg D.E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.com/David-E.-Goldberg/e/B000APHEJU/ref=lp_3880_ntt_srch_lnk_1?qid=1530255101&sr=8-1


OR 

 

XCOM2DS15T: INFORMATION & CODING THEORY 

 

 

Outcomes : This course will enable students to: 

 

1. Understand the basic notions of information and channel capacity. 

2. Understand convolutional and block codes, decoding techniques, and automatic repeat 

request (ARQ) schemes. 

3. Understand how error control coding techniques are applied in communication systems. 

4. Understand the basic concepts of cryptography.  

 
 

 
 

Source Coding: Uncertainty and information, average mutual information and entropy, information measures 

for continuous random variables, source coding theorem, Huffman codes. [10L] 

Channel Capacity and Coding: Channel models, channel capacity, channel coding, information capacity 

theorem, The Shannon limit. [10L] 

Linear and Block Codes for Error Correction: Matrix description of linear block codes, equivalent codes, 

parity check matrix, decoding of a linear block code, perfect codes, Hamming codes. [10L] 

Cyclic Codes: Polynomials, division algorithm for polynomials, a method for generating cyclic codes, matrix 

description of cyclic codes, Golay codes. [10L] 

BCH Codes: Primitive elements, minimal polynomials, generator polynomials in terms of minimal 

polynomials, examples of BCH codes. [10L] 

Convolutional Codes: Tree codes, trellis codes, polynomial description of convolutional codes, distance 

notions for convolutional codes, the generating function, matrix representation of convolutional codes, decoding 

of convolutional codes, distance and performance bounds for convolutional codes, examples of convolutional 

codes, Turbo codes, Turbo decoding.  [10L] 

 

Books 

1. Information theory, coding and cryptography - Ranjan Bose; TMH. 

2. Information and Coding - N Abramson; McGraw Hill. 

3. Introduction to Information Theory - M Mansurpur; McGraw Hill. 

4. Information Theory - R B Ash; Prentice Hall. 

5. Error Control Coding - Shu Lin and D J Costello Jr; Prentice Hall. 

 

 

 



OR 
 

XCOM2DS16T: DATA MINING & WAREHOUSING 

 

 

Outcomes : This course will enable students to: 

 

1. Store voluminous data for online processing and preprocess the data for applications. 

2. Apply the association rules for mining the data. 

3. Design and deploy appropriate classification techniques. 

4. Cluster the high dimensional data for better organization of the data. 

5. Discover the knowledge imbibed in the high dimensional system. 

 

 

 

Introduction to Data Mining: What is data mining, Related technologies - Machine Learning, DBMS, OLAP, 

Statistics, Data Mining Goals,Stages of the  Data Mining Process, Data Mining Techniques, Knowledge 

Representation Methods, Applications. [5] 

 

Data Warehouse and OLAP: Data Warehouse and DBMS, Multidimensional data model, OLAP operations. 

[5] 

  

Data preprocessing:Data cleaning, Data transformation, Data reduction, Discretization and generating concept 

hierarchies. [8] 

 

Data mining knowledge representation: Task relevant data, Background knowledge, Interestingness 

measures, Representing input data and output knowledge, Visualization techniques. [6] 

 

Attribute-oriented analysis:Attribute generalization, Attribute relevance, Class comparison, Statistical 

measures. [6] 

 

Data mining algorithms: Association rules: Motivation and terminology,Basic idea: item sets, Generating item 

sets and rules efficiently, Correlation analysis, Classification: Basic learning/mining tasks, Inferring 

rudimentary rules: 1R algorithm, Decision trees, Covering rules, Prediction: The prediction task, Statistical 

(Bayesian) classification, Bayesian networks, Instance-based methods (nearest neighbor), Linear models. [10]  

 

Clustering: Basic issues in clustering, First conceptual clustering system: Cluster/2, Partitioning methods: k-

means, expectation maximization (EM), Hierarchical methods: distance-based agglomerative and divisible 

clustering, Conceptual clustering: Cobweb. [10] 

 

Advanced techniques: Data Mining software and applications, Text mining: extracting attributes (keywords), 

structural approaches (parsing, soft parsing), Bayesian approach to classifying text, Web mining: classifying 

web pages, extracting knowledge from the web, Data Mining software and applications. [10] 

 

Texts: 

 

1. Tan, Steinbach &Kumar, Introduction to data mining 

2. Han, Kamber& Pei, Data Mining: Concepts and Techniques 

3. Zaki&Meira, Data Mining and Analysis Fundamental Concepts and Algorithms  

4. Aggarwal, Data Mining: The Textbook 

 



 

Question Pattern for End Semester Examination 
(DSE 1) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 2 

XCOM2CC08P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Create Web Applications using Java Servlet and JSP. 

2. To understand the importance of extension JDBC package in Enterprise Java 

applications. 

3. To master the whole process of designing, implementing and deploying J2EE 

Applications. 

4. To implement MVC architecture. 

5. Manage Web Session using Servlet and JSP. 

6. Handle Errors and Exceptions in Web Applications. 

7. Study of Important LINUX Services. 

8. Understanding  administrative LINUX commands. 

 
 

Paper - XCOM2CC08P 

ADVANCED WEB DESIGNING& ADMINISTRATION LAB 
 

  

Unit – I: ADVANCED WEB DESIGNING 

 

Servlet: Overview of servlet, Life cycle, Client Request, Server response, state management(cookie, session, 

URL rewriting, Hidden field), Database handling. 

 

JSP: Overview of JSP, Implicit objects, different types of tags and action tags. Implement, MVC model. 

 

Web Designing: HTML, CSS, Java Script 

 

Unit – II: ADMINISTRATION LAB 

 

User Management commands, Directory management commands, Startup & Shutdown scripts, Process 

management commands and their execution, Firewall Configuration, Study of Important LINUX Services 

 

 

 

 

 

 

 

 
 

 



Question Pattern for End Semester Examination 
(XCOM2CC08P) 

 

Unit – I: ADVANCED WEB DESIGNING 

• Program Code: 10 

• Output: 5 

 

Unit – II: ADMINISTRATION LAB 

• Commands Execution: 5 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 2 

XCOM2CC09P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

UNIT-I:  

 

1. Understand the different constructs of PL/SQL. 

2. Understand the advantages of PL/SQL w.r.t. SQL. 

3. Analyze Functions, Cursors and Triggers as structured data processing.  

4. Understand unstructured data processing and intermediate form of data storage in 

between heterogeneous data platforms. 

5. Know pandas as basic data processing, data visualization and reduction of coding in 

python. 

6. Learn data handing in pandas 

7. Learn some basic statistical functions can be learnt in pandas. 

 

UNIT_II 

 

1. Format an article or book in a correct and structured manner, and using fonts other 

than the default ones  

2. Familiar with the tools for producing bibliography and indexes (such as BibTEX or 

Makeindex). 

3. Include graphics files in the document. 

4. Use LATEX to produce professional-looking PDF documents. 

5. Build complex mathematical structures. 

6. Produce specialized graphical material such as commutative diagrams and graphs. 

 
 

Paper - XCOM2CC09P 

ADVANCED DBMS LAB & S/W TOOLS LAB 

Unit – I: Advanced DBMS Lab 

Introduction to PL/SQL: Declaring PL/SQL Variables, Writing Executable Statements, Using SQL 

Statements within a PL/SQL Block, Writing Control Structures, Working with Composite Data Types, Using 

Explicit Cursors, Handling Exceptions, Creating subprograms 

Develop PL/SQL Program: Creating Stored Procedures, Creating Functions and Debugging Subprograms, 

Creating Packages, Working With Packages, Using Oracle-Supplied Packages in Application Development 

Using Dynamic SQL, Creating Triggers, Creating Compound, DDL, and Event Database Triggers. 



Introduction to XML: Documents, Declaration, Tags, Elements, Attributes, Comments, DTD, Schemas, Tree 

structure, DOM. 

Introduction to Pandas: Concept of data frames, concepts of dictionary, accessing rows and columns of a data 

frame, Series, iteration sorting, descriptive statistics, working with text data, importing excel and csv files. 

Unit – II: S/W Tools Lab 

LATEX: Download and install a comprehensive LATEX distribution, Create basic types of LATEX documents 

(article, report, letter, book), Format words, lines, and paragraphs, design pages, create lists, tables, references, 

and figures in LATEX, Typeset complicated mathematics: beginning with basic formulas (inline) and centered 

and numbered equations (display math) and aligning multi-line equations. In particular, you will learn how to 

typeset mathematics symbols such as roots, arrows, Greek letters, and a wide variety of mathematical operators. 

Furthermore, you will learn how to build complex math structures such as fractions, stacked expressions, and 

matrices. Import graphics, as well as: building diagrams, enhancing figures, and plotting functions, using the 

graphics packages: pstricks, and PGF/tikZ. Listing content and references: creating a table of contents and lists 

of figures and tables; as well as how to cite books, create bibliographies, and generate an index. Develop large 

documents: create complex projects building upon sub-files, Enhance your documents further: bring color into 

your documents, and learn how to create feature rich PDF documents with bookmarks, hyperlinks, and meta-

data, Create professional presentations using LATEX; using both the beamer and the powerdot packages. 

 

Text and References: 

 

1. SQL, PL/SQL: The Programming Language of Oracle by Ivan Bayross; BPB publication 

2. Steven Feuerstein, "Oracle PL/SQL Programming", 1st, First Edition, 1995. 

3. XML Programming Success In A Day, Sam Key 

4. Python for Data Science For Dummies : By Luca Massaron and John Paul Mueller 

5. Python for Data Analysis: By Wes McKinney 

6. Learning Pandas – Python Data Discovery and Analysis Made Easy: By Michael Heydt ; Packt publishing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM2CC09P) 

 

Unit – I: Advanced DBMS Lab 

• Program Code: 10 

• Output: 5 

 

Unit – II: S/W Tools Lab 

• Application using S/W tools: 5 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

XCOM3CC10T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Describe clearly a problem, identify its parts and analyze the individual functions.  

2. Perform Feasibility study for solving an optimization problem 

3. Find a mathematical translation of the verbal formulation of an optimization problem.  

4. Design algorithms, the repetitive use of which will lead reliably to finding an 

approximate solution  

5. Evaluate and measure the performance of an algorithm.  

6. Discovery, study and solve optimization problems.  

7. Understand optimization techniques using algorithms.  

8. Investigate, study, develop, organize and promote innovative solutions for various 

applications. 

 

 
 

Paper - XCOM3CC10T 

OPTIMIZATION TECHNIQUES 

Introduction: Origin and development of operation research, Nature and characteristic features, models in 

O.R., application of O.R. [4] 

Linear Programming Problem: Introduction, mathematical formulation of the problem and graphical solution 

method. [5] 

Simplex Method: Introduction, computational procedure, artificial variable, problem of degeneracy, application 

of simplex method. [8] 

Duality: Concept, formulation of primal – dual, duality and simplex method, Dual Simplex method. [5] 

Transportation Problem: Introduction, mathematical formulation, finding initial basic feasible solution, 

optimality, degeneracy, unbalanced transportation problem. [6] 

Assignment Problem: Introduction, mathematical formulation and solution. [5] 

 

Inventory Model: Introduction to inventory control, deterministic inventory model, EOQ model with quantity 

discount. [8]  

 

Queuing Models: Concepts relating to queuing systems, basic elements of queuing model, role of Poison & 

exponential distribution, concepts of birth and death process. [6] 

 

Network Scheduling: Introduction, Critical Path Method (CPM), PERT calculation. [8] 



Information Theory: Introduction, Entropy and its properties, joint and conditionalentropies, Mutual 

information, Encoding. [5] 

 

Boosk and References: 

 

1. J K Sharma, Operations Research Theory and Applications, MacMillan India Ltd. 

2. N D Vohra, Quantitative Techniques in management, Tata McGraw Hill. 

3. Handy A Taha, Operations Research – An Introduction, Prentice Hall of India, New Delhi. 

4. Wagner H M, Principles of Operations Research: With Applications to Management Decisions, Prentice-

Hall of India, New Delhi. 

5. Hillier F S and Lieberman G J, Operations Research, Holden Day Inc., San Francisco. 

6. Payne T A, Quantitative Techniques for   Management: A Practical Approach, Reston Publishing Co. Inc., 

Virginia. 

Wilkes F M, Baum P and Smith G D, Management Science: An introduction, John Wiley and Sons, Santa 

Barbara. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



Question Pattern for End Semester Examination 
(XCOM3CC10T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

XCOM3CC11T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Understand basics of Cryptography and Network Security.  

2. Able to secure a message over insecure channel by various means.  

3. Learn about how to maintain the Confidentiality, Integrity and Availability of a data.  

4. Understand various protocols for network security to protect against the threats in the 

networks. 

 
 

Paper - XCOM3CC11T  

  CRYPTOGRAPHY & NETWORK SECURITY 

 

Introduction: Introduction to Cryptography, Security Threats, Vulnerability, Types of attacks, Security 

approaches, Principles of Security, Security servicesand mechanism, Conventional Encryption Model, CIA 

model. [5L] 

 

Mathematical Background: Modular Arithmetic, Euclidean and Extended Euclidean algorithm, Prime 

numbers, Fermat and Euler’s Theorem. [10L] 

 

Cryptography Concepts: Introduction, Plaintext & Cipher text, Substitution Techniques, Transposition 

Techniques, Encryption & Decryption, Symmetric & Asymmetric key Cryptography, Key Range & Key Size. 

[10L] 

 

Symmetric Key Algorithm: Introduction, DES (Data Encryption Standard) algorithm, IDEA (International 

Data Encryption Algorithm) algorithm, RC5 (Rivest Cipher 5) algorithm, AES (Advanced Encryption 

Standard). [10L] 

 

Asymmetric Key Algorithm: Introduction, RSA algorithm, Rabin cryptosystem, Elgamal cryptosystem, 

Elliptic curve cryptosystem, Digital Signature, Basic concepts of Message Digest and Hash Function. [15L] 

 

Internet Security Protocols & User Authentication: Basic Concepts, SSL protocol, Authentication Basics, 

Password, Authentication Token, Certificate based Authentication, Biometric Authentication. [5] 

 

Network Security: TCP/IP, Firewall, IP Security, VPN. [5] 

 

 

 

Text/Reference books: 

 

1. “Cryptography and Network Security”, William Stallings, 2nd Edition, Pearson Education Asia  

2. “Network Security private communication in a public world”, C. Kaufman, R. Perlman and M. Speciner, 

Pearson  



3. Cryptography & Network Security: AtulKahate, TMH.  

4. Cryptography and Network Security - B.A.Forouzan, McGraw-Hill publications. 

5. “Network Security Essentials: Applications and Standards” by William Stallings, Pearson  

6. “Designing Network Security”, MerikeKaeo, 2nd Edition, Pearson Books 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM3CC11T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

XCOM3CC12T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Learn analog and digital images, basic images processing techniques. 

2. Learn spatial domain  image enhancement techniques like histograms, filtering 

3. Learn frequency domain techniques like Fourier transform. 

4. Learn grayscale as well as color image processing. 

5. Learn how morphological operation works on images. 

6. Learn to detect object and region of interest through segmentation techniques. 

7. Learn spatial and frequency domain image compression techniques. 

 

 

Paper - XCOM3CC12T 

DIGITAL IMAGE PROCESSING 

Introduction: Introduction of Image Processing with its applications, Components of Image processing system, 

Image Formation model. Image Sampling and Quantization - Spatial and Gray-Level Resolution; Some Basic 

Relationships Between Pixels -Neighbors, Adjacency, Connectivity, Regions, and Boundaries, Distance 

Measures, Image Operations on a Pixel Basis; Linear and Nonlinear Operations. [8L] 

Image Enhancement in the Spatial Domain: Some Basic Gray Level Transformations - Negatives, Log, 

Power-Law; Histogram Processing - Histogram Equalization, Histogram Matching (Specification)t; 

Enhancement Using Arithmetic/Logic Operations – Image Subtraction, Image Averaging; Basics of Spatial 

Filtering, Smoothing Spatial Filters; Sharpening Spatial Filters - Use of First and Second Derivatives for 

Enhancement  [ 10L] 

Image Enhancement in the Frequency Domain: Introduction to the Fourier Transform and the Frequency 

Domain - One-Dimensional Fourier Transform and its Inverse, Two-Dimensional DFT and Its Inverse, Filtering 

in the Frequency Domain, Smoothing and Frequency-Domain Filters; Sharpening and Frequency Domain 

Filters; The Fast Fourier Transform; [10L] 

 

Color Image Processing: Color Fundamentals, Color Models - RGB, CMY, HSI; Pseudocolor Image 

Processing – Intensity Slicing, Gray Level to Color Transformations; Basics of Full-Color Image 

Processing.[4L] 

 

Morphological Image Processing : Some Basic Concepts from Set Theory, Logic Operations Involving Binary 

Images, Dilation and Erosion, Opening and Closing, The Hit-or-Miss Transformation, Some Basic 

Morphological Algorithms - Boundary Extraction, Region Filling, Extraction of Connected Components, 

Convex Hull, Thinning, Thickening; Extensions to Gray-Scale Images.[10L] 

 

Image Segmentation: Detection of Discontinuities - Point Detection, Line Detection, Edge Detection, Edge 

Linking and Boundary Detection - Local Processing, Global Processing via the Hough Transform, Thresholding 



- , Basic Global Thresholding, Basic Adaptive Thresholding, Optimal Global and Adaptive Thresholding, Local 

Thresholding; Region-Based Segmentation - Region Growing, Region Splitting and Merging.[10L] 

 

Image Compression: Introduction, Lossy Compression techniques and Loss less image compression 

techniques, Huffman coding, Run Length Encoding, JPEG, Block Truncation compression.[8L] 

 

 

Text and Reference Books: 

 

1. Gonzalez, R. C. and Woods, R. E. [2002/2008], Digital Image Processing, 2nd/3rd ed., Prentice Hall 

2. Sonka, M., Hlavac, V., Boyle, R. [1999]. Image Processing, Analysis and Machine Vision (2ndedition), PWS 

Publishing, or (3rd edition) Thompson Engineering, 2007 

3. Gonzalez, R. C., Woods, R. E., and Eddins, S. L. [2009]. Digital Image Processing Using MATLAB, 2nd ed., 

Gatesmark Publishing, Knoxville, TN. 

4. Anil K. Jain [2001], Fundamentals of digital image processing (2nd Edition), Prentice-Hall, NJ  

5. Willian K. Pratt [2001], Digital Image Processing (3rd Edition), , John Wiley & Sons, NY 

6. Burger, Willhelm and Burge, Mark J. [2008]. Digital Image Processing: An Algorithmic  

Introduction Using Java, Springer 

7. Digital Image Analysis (With CD-ROM), Kropatsch, Springer, ISBN 978038795066 

8. Digital Image Processing, 6e (With CD), Jähne, Springer, ISBN:978-3-540-24035-8 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM3CC12T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 3 

DSE 2 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

 Elective – II 

DSE2 (For Semester 3) 

Course Code Course Name 

XCOM3DS21P Python programming 

XCOM3DS22P R Programming 

XCOM3DS23P PHP programming 

XCOM3DS24P Android Programming 

XCOM3DS25P XML programming 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XCOM3DS21P: PYTHON PROGRAMMING 

 

Outcomes : This course will enable students to: 
 

1. Acquire programming skills in core Python. 

2. Acquire Object Oriented Skills in Python. 

3.  Develop the skill of designing Graphical user Interfaces in Python  

4.  Develop the ability to write database applications in Python. 
 

 

Introduction: Python Installation and Working with Python Understanding Python variables Python basic 

Operators Understanding python blocks.  

Data Types: Declaring and using Numeric data types: int, float, complex Using string data type and string 

operations Defining list and list slicing Use of Tuple data type. 

Flow Control: if, else and elif, For loop using ranges, while loop. 

Functions: Modules and Packages. 

String: List,Dictionary and Tuples, Regular Expression 

File Operation: read(), readline(), readlines(),write() and writelines() 

Object Oriented Programming: Oops Concept of class, object and Inheritance. 

Exception Handling 

Database Handling using PyMySQL. 

Python Multithreading Programming. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM3DS22P: R PROGRAMMING 

 

 

Outcomes : This course will enable students to: 
 

1. Use R-Studio to write and run R code 

2. Write syntactically correct R expressions that involve variables, variable assignment, 

operators and functions 

3. Identify basic R data types (character, double, integer and logical) 

4. Identify basic R data structures relevant to modern data analysis (atomic vectors and 

data frames) 

5. Import data into R 

6. Apply the basic verbs of data transformation (filtering, selecting, mutating, renaming 

and arranging) 

7. Create statistical graphics with ggplot2 

 

Introduction: Basic programs over Arithmetic Operators, Relational Operators, Relational Operators, 

Relational Operators, Miscellaneous Operators, Implementing if, if…else, switch and different  loops( repeat, 

while, for).Program using built in functions and user defined functions. 

 

Strings, vectors, lists: Different string manipulation programs, Vector Creation, Accessing Vector Elements, 

Vector Manipulation, Creating a List, Naming List Elements, Accessing List Elements, Manipulating List 

Elements, Merging Lists, Merging Lists, Converting List to Vector. 

 

Matrices, arrays, factors: Accessing Elements of a Matrix, Matrix Computations..Naming Columns and 

Rows, Accessing Array Elements, Manipulating Array Elements, Calculations Across Array Elements, Factors 

in Data Frame, Changing the Order of Levels, Generating Factor Levels. 

 

Data frames, packages, data reshaping: Extract Data from Data Frame, Expand Data Frame, Implementation 

of packages and data reshaping. 

 

Files: Reading and writing of csv files, excel file, binary files. 

 

Charts: Implementation of pie charts, bar charts, boxplots, histograms, line graphs, scatter plots. 

 

Statistics , Regression and distribution: Implementation of mean, median & mode; linear regression, multiple 

regression, logistic regression; normal distribution, binomial distribution and poisson regression analysis of 

covariance. 

 

 

 

 

 



 

 

 

OR 

XCOM3DS23P: PHP 

 

Outcomes : This course will enable students to: 
 

1. Understand how server-side programming works on the web. 

2. Gain the PHP programming skills needed to successfully build interactive, data-

driven sites. 

3. Able to setup and configure MySQL, PHP, Apache web server development 

environment. 

4. Use the MVC pattern to organize code 

5. Test and debug a PHP application 

6. Work with form data 

7. Use cookies and sessions 

8. Work with regular expressions, handle exceptions, and validate data 
 

 

 

Introduction: Introduction  to PHP, Handling Html Form With Php, Decisions and loop, Function, String, 

Array, Working with file and Directories. 

State managemen: cookie, session, URL rewriting, Hidden field. 

Introduction to OOPS: Class and Objects, Inheritance & code reusability, Polymorphism, Interface, Exception 

Handling. 

Database Connectivity with MySql: Introduction to RDBMS, Connection with MySql Database, Performing 

basic database operation (DML) (Insert, Delete, Update, Select), Setting query parameter, Executing query. 

Web Designing: HTML, CSS, Java Script. 

 

 

 

 

 

 

 

 

 



 

OR 

XCOM3DS24P: ANDROID PROGRAMMING 

 

Outcomes : This course will enable students to: 
 

1. Build and deploy Android application. 

2. Understand the operation of the application, application lifecycle, configuration files, 

intents, and activities. 

3. Understanding of the UI - components, layouts, event handling, and screen 

orientation. 

4. Develop a working knowledge of the custom UI elements and positioning. 

5. Have an in-depth understanding of broadcast receivers and services. 

6. Perform networking capabilities such as JAVA Sockets, JAVA XML and JSON are 

taught. 

 

Introduction:  Preparing the Environment (Installing the SDK, Creating Android Emulator, Installing Eclipse, 

Installing Android Development Tools), Creating and publishing different types of App. 

Android Architecture: Android Stack, Android applications structure, UI Architecture-Application context, 

Intents, Activity life cycle. 

User Interface Widgets: Text and Button controls, Images, Notification and Toast-Parameters on Intents, Toast 

notifications, Menus: Options and Context menu, Dialogs-Alert and custom dialog. 

Lists: Using string arrays, Creating lists, Custom lists. 

Location and Maps:  Google maps, Using GPS to find current location. 

Working with data storage: Files access, SQLite database. 

Network Communication: Web Services, HTTP Client, XML and JSON. 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

XCOM3DS25P: XML PROGRAMMING 

 

Outcomes : This course will enable students to: 
 

1. Understand XML family of technologies, and the latest W3C and WS-I XML 

standards. 

2. Understand various applications of XML in the areas of information representation, 

Presentation Oriented Publishing, Message Oriented Computing and Application 

Configuration Web Services Protocols. 

3. Combined use of XML and Java technologies to support the development of modern 

applications targeted to the evolving spectrum of distributed and decentralized 

enterprise platforms. 

4. Expose to the advanced XML-enabled capabilities of the Java 2 development 

environment for Enterprise Applications. 

5. Demonstrate the use of XML to support the modern approach at building 

comprehensive business applications using XML Markup Language technologies, 

XML information modeling, XML information processing, XML information 

rendering, XML information retrieval, XML secure messaging, XML-Based 

frameworks, and XML application implementation and testing methodologies and 

tools. 

6.  Demonstrate the application of XML in distributed communications enabling, 

enterprise systems assurance, web enabling, application enabling, and enterprise data 

enabling. 
 

 

 

Introduction to Extensible Markup Language (XML), XML vs HTML, Structure of a XML Document, XML 

Elements, XML: Attributes, XML Entity References, CDATA Sections, Includes Document Type Definition 

(DTD), Linking Documents in XML, SAX, DOM, well-formed and valid XML documents, Data Binding, 

XML schemes, and Extensible Style Language (XSL), Web Services (WSDL) 
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Question Pattern for End Semester Examination 
(DSE 2) 

 

 

Problem Solving: 

 

• Program Code: 15 

• Output: 5 

 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

XCOM3CC13P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

UNIT-I: 

1. Learn to read image and video files 

2. Learn to use different color spaces like RGB, HSV,CMY etc 

3. Learn to segment object from background in an image as well as video files 

4. Learn to detect object through Hough transform. 

5. Learn to detect edges, lines, points 

6. Learn to enhance images, restore images and videos. 

7. Learn basic of steganography techniques, MRA, object classification etc. 

8. Visualize Data through matplotlib, seaborn. 

 

UNIT-II: 

 

1. Learns to handle small scale projects mainly in-house and research oriented. 

2. Learn to write a technical paper for publication. 

3. Get the ideas of the spectrum of research and product development. 

 
 

Paper - XCOM3CC13P 

IMAGE PROCESSING LAB & MINOR PROJECT 

Unit – I: Image Processing Lab 

 

OpenCV Python: Installation of IDEs like Anaconda, Jupyter, Spyder, PyCharm, Image read, write , saving; 

Loading Video from WebCam/File, Drawing and Writing on Images, Basic Image Operations, Add Images and 

Threshold, Blending Images, Bitwise Operator, TrackBar, Object Detection using HSV Color space, Basic 

Thresholding, Histogram, Basic Geometric Transformation, Perspective Transformation, Affine 

Transformation, Adaptive Thresholding, Image Smoothing,  Morphological Transformation, Edge Detection 

Operators;Find and Draw contours,  Template Matching, Hough lines transform, Corner Detection, Image 

Pyramid (Blending and Reconstruction),Feature Detection (SIFT,SURF,ORB), Feature Matching, Mouse 

Events, Histogram and Back Projection, Object Tracking with Mean Shift,  Object Tracking with Camshift, 

Optical-flow-with-lucas-kanade-method, Background Subtraction, k-NN Classification, Object Tracking using 

Homography, Fourier Transform, Wavelets, Face Detection Using Haar cascade classifier. 

 

Matplotlib package : Drawing Line, Scatter plot, Box plots etc ; Display of one of multiple images, 

Histograms, Creating subplots, Adding title to axes and plot;  figure size, legends; Showing and Saving plots, 

use of Seaborn. 

 

Theory Implementation: Bit plane slicing, Image negative, Local Binary Pattern, Histogram equalization, 

Convolution, Edge detection: : Sobel, Prewitt, Laplacian, Canny, Marr-Hilderth; Otsu and other thresholding, 

Contours, Morphological operators: erosion, dilation, opening ,closing, Hit and Miss transform, Thinning, 



Thickening, Watershed algorithm; Frequency domain transform: DFT,DCT,DWT; Multi resolution analysis 

(MRA), Huffman coding, Run length encoding, JPEG. Basic steganography: LSB, PVD,DWT etc. 

 

 

Unit – II: Minor Project 

 

Each student is assigned a minor project in this paper. It is basically an in-house project in our institute. The 

students are free to do any outside project if they can do it without disturbing the normal routine of the 

programme. An internal guide must be there in any case. They have to submit project report at the end-semester 

evaluation. 

Some relevant Domains: Image Processing, Cryptography, Steganography, Compression, Data Structures, 

Web Technologies, Ditributed OS, Networking etc. 

 

 

Text and References: 

1. Gonzalez, R. C. and Woods, R. E., Digital Image Processing, 2nd/3rd ed., Prentice Hall 

2. Sonka, M., Hlavac, V., Boyle, R., Image Processing, Analysis and Machine Vision (2ndedition), PWS 

Publishing, or (3rd edition) Thompson Engineering, 2007 

3. Gonzalez, R. C., Woods, R. E., and Eddins, S. L., Digital Image Processing Using MATLAB, 2nd ed., 

Gatesmark Publishing, Knoxville, TN. 

4. Anil K. Jain, Fundamentals of digital image processing (2nd Edition), Prentice-Hall, NJ  

5. Mastering OpenCV 4 with Python: A practical guide covering topics from image processing, augmented 

reality to deep learning with OpenCV 4 and Python 3.7; Alberto Fernandez Villan ; Packt Publishing. 

6. Learning OpenCV; Gary Bradski, Adrian Kaehler; O’Reilly 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Alberto+Fernandez+Villan&search-alias=stripbooks


Question Pattern for End Semester Examination 
(XCOM3CC13P) 

 

Unit – I: Image Processing Lab 

• Program Code: 5 

• Output: 5 

• LNB: 5 

• Viva: 5 

 

Unit – II: Minor Project 

• Presentation : 5 

• Project Report: 10 

• Viva: 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

XCOM4CC14T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Develop Skills to debug software. 

2. Develop Skills to efficiently resolve problems. 

3. Develop Proficiency in various programming languages. 

4. Develop knowledge of software and hardware. 

5. Develop Teamwork capabilities 

6. Develop knowledge of Computer Aided Software Engineering tools. 

 
 

Paper - XCOM4CC14T 

SOFTWARE ENGINEERING 

Introduction: Software Engineering – Product and process – process models - Waterfall Life cycle model – 

Spiral Model – Prototype Model – fourth Generation Techniques – Agile methods. [8] 

 

Software Project: Planning a Software Project. Effort Estimation: (COCOMO and Function Points Model), 

Project Scheduling, Staffing and Personnel Planning, Software Configuration Management Plan, Quality 

Assurance Plans, Project Monitoring Plans, Risk Management. [10] 

 

Software Requirement Analysis and Specification: Need for SRS, Problem Analysis, Requirements 

Specification. [6] 

 

Software Design: Design objectives and principles. Module level concepts, Coupling and Cohesion. Design 

Notations and specifications. Structured Design Methodology, Object Oriented Design,Detailed Design, 

Verification (Design Walkthroughs, Critical Design Review, Consistency Checkers), Metrics. [10] 

 

Software Coding: Programming Principles and Guidelines, Common coding errors, Some Programming 

Practices, Coding Standards, Refactoring, Basic Concepts, Modern programming language features. 

Verification and Validation techniques (Code reading, Static Analysis, Code Inspections or Reviews). 

Combining different techniques. [10] 

 

Metrics: Size Measures, Complexity Metrics, Style Metrics. [3] 

 

Documentation: Internal and External Documentation. [3] 

 

Software Testing and Maintenance: Testing Fundamentals: Error, Fault and Failure, Test Oracles, Test Cases 

and Test Criteria, Psychology of Testing. Testing Objectives and Principles.Software Testing:Black Box and 

White Box testing. Black Box Testing:Equivalence Class Partitioning, Boundary Value Analysis, Cause Effect 

Graphing, Special Cases.White Box Testing: Mutation Testing, Test Case Generation and Tool Support. 

Testing Process:Comparison of Different Techniques, Levels of Testing, Test Plan, Test Case Specifications, 

Test Case Execution and Analysis. Software Maintenance. [10] 



 

Books and References:  

1. PankajJalote, An Integrated Approach to Software Engineering (3rd ed.), NarosaPublishing House, 

2005. 

2. R.S. Pressman, Software Engineering: A Practitioner’s Approach (6th ed.), McGraw-Hill,2006. 

3. Somerville, Software Engineering (6th ed.), Pearson Education, 2004 

4. Fairley, R.E. , Software Engineering Concepts, Mc-Graw Hill. 

5. K.K. Agarwal and Y. Singh, Software Engineering (revised 2nd ed.), New AgeInternational Publishers, 

2006. 

6. Douglas Bell, Software Engineering for Students (4th ed.), Addison-Wesley, 2005. 

7. Rajib Mall, Fundamentals of Software Engineering (2nd ed.), Prentice-Hall of India, 2006. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM4CC14T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

XCOM4CC15T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Understand the various searching techniques, constraint satisfaction problem and 

example problems- game playing techniques. 

2. Apply these techniques in applications which involve perception, reasoning and 

learning. 

3. Explain the role of agents and how it is related to environment and the way of 

evaluating it and how agents can act by establishing goals.  

4. Acquire the knowledge of real world Knowledge representation. 

5. Analyze and design a real world problem for implementation and understand the 

dynamic behaviour of a system.  

6. Use different machine learning techniques to design AI machine and enveloping 

applications for real world problem. 

 
 

Paper - XCOM4CC15T 

ARTIFICIAL INTELLIGENCE 

Introduction: AI applications, AI techniques, AI Problems. Importance of AI [2L] 

State Space search: State Space Graphs, Implicit and explicit graphs, Production Systems, formulating 

thestate-space; Uninformed search: breadth first search, depth first search; Uniform cost algorithm; Informed 

search: Generate-and-test, Hill Climbing, Best First Search, Problem Reduction, Constraint Satisfaction , Mean-

Ends Analysis ;Analysis and comparison of search algorithms. [10L] 

Knowledge Representation:  Representations and Mappings, Knowledge representation method- Propositional 

Logic, Predicate logic, Representing Simple facts in Logic, Representing Instances and Isa relationships, 

Computable Functions and Predicates, Resolution- Forward and backward chaining. [10L] 

Slot and Filler Structures: Semantic Networks, Frames, Conceptual Dependencies, Scripts [8L]  

 

Game Playing: Two agent games, AND/OR graphs, Minimax procedure, and game trees, Alpha – Betapruning 

procedure, learning evaluation functions. [6L] 

 

Uncertainty: different types of uncertainty - degree of belief and degree of truth, various probabilityconstructs - 

prior probability, conditional probability, probability axioms, probability distributions, and jointprobability 

distributions, Bayes' rule, other approaches to modeling uncertainty, Dempster-Shafer theory,fuzzy 

sets/logic.[10L] 

Expert Systems: Concepts of Expert system systems; examples of expert systems. [4L] 



Logic Programming: Introduction to programming in logic. Declarative and Procedural Meaning, Data 

Objects, Lists, Operators, Controlled Backtracking. [10L] 

Books and References: 

1. Elaine Rich and Kevin Knight: Artificial Intelligence, TMH 

2. Dan W. Patterson: Introduction to Artificial Intelligence and Expert Systems, PHI 

3. S. Russel and P. Norvig, "Artificial Intelligence, A modern Approach" 

4. Computational Intelligence, Eberhart, Elsevier. 

5. Artificial Intelligence: A New Synthesis, Nilsson, Elsevier. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM4CC15T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

DSE 3 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Elective – III 

DSE3 (For Semester 4) 

Course Code Course Name 

XCOM4DS31T Data Science 

XCOM4DS32T E-Commerce 

XCOM4DS33T Cloud Computing 

XCOM4DS34T Mobile Computing 

XCOM4DS35T Compiler Design 

XCOM4DS36T Remote Sensing & GIS application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XCOM4DS31T: DATA SCIENCE 

 

Outcomes : This course will enable students to: 
 

1. Learns the probability and statistics. 

2. Learn different aspect of sampling theorems and data testing methods. 

3. Understand data preparation techniques, clustering, regression and classification 

techniques. 

4. Understand exploratory analysis of data and different models to do that. 

5. Gain deep knowledge of neural networks as a super problem solver. 

6. Gain the ideas of machine learning, deep learning through CNNs and RNNs. 

7. Learn the time series data analysis. 

8. Get the basic ideas of natural language processing models. 

 
 

Probability: Combinatorial probability, Independence of events, Conditional probabilities, Random variables, 

densities, Expectation, Variance and moments, Standard univariate distributions, Independence of random 

variables. [8L] 

Statistics: Introduction to Statistics with examples of its use, Draw random samples, Descriptive statistics, 

Graphical statistics: Histogram, scatter diagram, Pie diagram, estimates sample moments, sample mean, sample 

standard deviation. [8L] 

Sampling distributions based on normal populations - t, chi-square and F distributions, Testing of Hypothesis: 

one sample and two sample tests based on t, chi-square and F distributions. - Error probabilities, statistical 

power of test, p-values, log-likelihood ratio test. [8L] 

Unsupervised Learning: Basic Concept, K-means Clustering, K-Nearest Neighbours. [5L] 

Supervised Learning: Linear Regression, Polynomial Regression, Logistic Regression,Naïve Bayes, Bayes 

Theorem. Decision Trees, Random Forests, Perceptrons, Gradient Descent, Multi-Layered Perceptrons (MLP), 

Support Vector Machines. [10L] 

Train-test, F1 Score, Accuracy, Confusion Matrix, Precision, Principal Component Analysis, Dimensionality 

Reduction. [5L] 

Data Visualization: Basic principles; ideas and tools for data visualization. [4L] 

Introduction Deep learning: Basic concept of Deep Learning, Difference of Machine Learning. Convolutional 

Neural Networks: Architectures, convolution / pooling layers, Recurrent Neural Networks: LSTM, GRU, 

Encoder Decoder architectures. [12L] 

 

TEXT/REFERENCES: 

1. Cathy O'Neil and Rachel Schutt. Doing Data Science, Straight Talk from the Frontline. O'Reilly. 2014.  

2. Jure Leskovek, Rajaraman and Jefffey Ullman, Mining of Massive Datasets.v2.1, Cambridge University 

Press. 2014. 



 3. Kevin P. Murphy. Machine Learning: A Probabilistic Perspective. 

4. Trevor Hastie, Robert Tibshirani and Jerome Friedman, Elements of Statistical Learning, Second Edition. 

5. Avrim Blum, John Hopcroft and RavindranKannan, Foundations of Data Science. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM4DS32T: E-COMMERCE 

 

Outcomes : This course will enable students to: 
 

1. Demonstrate an understanding of the foundations and importance of E-commerce. 

2. Analyze the impact of E-commerce on business models and strategy. 

3. Describe Internet trading relationships including Business to Consumer, Business-to-

Business, Intra-organizational. 

4. Describe the infrastructure for E-commerce. 

5. Describe the key features of Internet, Intranets and Extranets and explain how they 

relate to each other. 

6. Discuss legal issues and privacy in E-Commerce. 

7. Assess electronic payment systems. 

8. Recognize and discuss global E-commerce issues. 

 
 

Introduction to E-Commerce: Fundamental of e-commerce, Brief history of e-commerce, Impact of e-

commerce, Benefits and limitations of e-commerce, Classification of e-commerce: Inter organizational e-

commerce, Intra organizational e-commerce, Business to Business electronic commerce, Business to Customer 

electronic commerce and Collaborative commerce, Mobile Commerce etc., Applications of e-commerce 

technologies, E-Commerce Business models. [15] 

E-Commerce Infrastructure: Framework of e-commerce, I-Way Concept, EC Enablers, Review of the 

Internet structure, the TCP/IP Protocol Suite, The client/server model, Review of the architectural components 

of World-Wide Web, Proxy servers, Internet call centers, cookies, Agents in e-commerce and their role, 

Network infrastructure for e-commerce: Intranets and their applications, Extranets and their applications, 

Virtual Private Networks (VPNs), Internet-based VPNs, Firewalls and their types. [15] 

Security in E-Commerce: Issues in Network and Transaction Security, Cryptography and 

Cryptanalysis,Symmetric and Public Key Cryptographic systems, Authentication protocols, Public Key 

Infrastructure (PKI), Integrity and Non-repudiation, Digital Certificates, Digital Signatures, Electronic mail 

security, Security protocols for web commerce: SSL, SET etc. [15] 

Electronic Payments: Introduction to Money, The nature of money, Overview of electronic payment systems, 

Limitations of traditional payment instruments, Electronic payment system issues, Some methods of payment, 

Electronic payment system requirements, Micro payments, Online payment systems, Card-based payment 

systems. [15] 

 

Books and References:  

1. Ravi KalaKota, Andrew Whinston “Frontiers of  Electronic Commerce” Addition Wesley 

2. Diwan, Sharma “E-Commerce” Excel 

3. Asset International “Net Commerce” TMH 

4. Bajaj and Nag “E-Commerce: The Cutting Edge of Business” TMH 

5. Denlal Amor “The E Business Revolution” Addition Wesley 

6. Sokal “From EDI to E-Commerce: A Business Inttiative” TMH 

7. Greeanstein and Feinman “E-Commerce” TMH 



8. Bharat Bhasker “Electronic Commerce-Framework, Technologies & Applications” TMH 

9. K. C. Laudon and C. G. Traver “E-commerce: business, technology, society”, AddisonWesley. 

10. David Whiteley “E-commerce:Strategies,Technologies and Applications”, TMH 

11. P.T. Joseph, E-Commerce An Indian Perspective, Prentice-Hall of India, 2007 

12. Norman Sadeh “M-Commerce : Technologies, Services & Business Module” Wiley 

13. O’MalinoyDonalad, M.A. Peirce, Hitesh Tiwari” Electronic Payment Systems for E-Commerce. 

14. Brian E.Mennecke, Troy J.Strader, “Mobile Commerce: (Soft Cover):Technology,Theory and 

Applications”, Idea group Inc., IRM Press,2003 

15. Pete Loshin, Paul A Murphy, Electronic Commerce, 2nd Edition, Jaico Publishers,1996. 

16. 3. David Whiteley, e - Commerce : Strategy, Technologies and Applications -McGraw Hill, 

2000. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM4DS33T: CLOUD COMPUTING 

 

Outcomes : This course will enable students to: 
 

1. Get the fundamental ideas behind Cloud Computing, the evolution of the paradigm, 

its applicability; benefits, as well as current and future challenges; 

2. Get the basic ideas and principles in data center design; cloud management techniques 

and cloud software deployment considerations;  

3. Understand Different CPU, memory and I/O virtualization techniques that serve in 

offering software, computation and storage services on the cloud; Software Defined 

Networks (SDN) and Software Defined Storage (SDS); 

4. Understand Cloud storage technologies and relevant distributed file systems, NoSQL 

databases and object storage; 

5. Understand the variety of programming models and develop working experience in 

several of them. 

 
 

 

Cloud Computing Basics: Overview, Applications, Intranets and the Cloud. [4L] 

Your Organization and Cloud Computing: Benefits, Limitations, Security Concerns. [2L]  

Hardware and Infrastructure: Clients, Security, Network, Services. [4L] 

Software as a Service (Saas): Understanding the Multitenant Nature of SaaS Solutions, Understanding SOA. 

[4L] 

Platform as a Service (PaaS): IT Evolution Leading to the Cloud, Benefits of Paas Solutions, Disadvantages 

of Paas Solutions. [4L] 

Infrastructure as a Service (Iaas): Understanding IaaS, Improving Performance through Load Balancing, 

System and Storage Redundancy, Utilizing Cloud-Based NAS Devices, Advantages, Server Types.[4L] 

 Identity as a Service (IDaaS): Understanding Single Sign-On (SSO), OpenID, Mobile ID Management. Cloud 

Storage-Overview, Cloud Storage Providers. [4L] 

Virtualization: Understanding Virtualization, History, Leveraging Blade Servers, Server Virtualization, Data 

Storage Virtualization. [4L] 

Securing the Cloud: General Security Advantages of Cloud-Based Solutions, Introducing Business Continuity 

and Disaster Recovery. [4L] 

Service Oriented Architecture: Understanding SOA, Web Services Are Not Web Pages, Understanding Web 

Service Performance, Reuse and Interoperability. [4L] 

 Developing Applications: Google, Microsoft, Cast Iron Cloud, Bungee Connect, Development. [6L] 

Migrating to the Cloud: Cloud Services for Individuals, Cloud Services Aimed at the Mid-Market, Enterprise-

Class Cloud Offerings, and Migration. [4L] 

Designing Cloud Based Solutions: System Requirements, Design Is a Give-and-Take Process. [4L] 



Coding Cloud Based Applications: Creating a Simple Yahoo Pipe, Using Google App Engine and creating a 

Windows Azure Application. [4L] 

Application Scalability: Load-Balancing Process, Designing for Scalability, Capacity Planning Versus 

Scalability, Scalability and Diminishing Returns and Performance Tuning. [4L] 

 

Text and References Books:  

1. Cloud Computing: A Practical Approach by Anthony T. Velte Toby J. Velte, Robert Elsenpeter, 2010 by The 

McGraw-Hill.  

2. Cloud Computing: SaaS, PaaS, IaaS, Virtualization and more. by Dr. Kris Jamsa.  

3. Cloud Computing Bible by Barrie Sosinsky, Published by Wiley Publishing, 2011.  

4. Cloud Computing for Dummies by Judith Hurwitz, Robin Bloor, Marcia Kaufman, and Dr. Fern Halper, 

Wiley Publishing, 2010.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM4DS34T: MOBILE COMPUTING 

 

Outcomes : This course will enable students to: 
 

1. Explain the principles and theories of mobile computing technologies. 

2. Understand Wireless and mobile computing application. 

3. Understand details of wireless transmission  

4. Understand the architecture of different mobile network models like GSM, GPRS, 

UMTS. 

5. Learn inner details of the networking protocols. 

6. Understand large mobile networks like MANET 

7. Learn different mobile s/w and h/w platforms. 

 
 

Introduction: Mobile Computing vs. wireless Networking – Mobile Computing Applications – Characteristics 

of Mobile computing – Structure of Mobile Computing Application. Advantages and disadvantages, evolution, 

special considerations for node mobility. [10] 

 

Wireless transmission: Frequency band for signal transmission, signal propagation, multiplexing, modulation, 

spread spectrum, cellular systems; Cellular organization of mobile telephone networks – Operation of cellular 

networks - Frequency Reuse - Tessellation - Handoff – Capacity Improvement. [15] 

 

Wireless Networks - Global System for Mobile Communication (GSM) – General Packet Radio 

Service(GPRS) – Universal Mobile Telecommunication System (UMTS). [8] 

 

Mobile Internet Protocol and Transport Layer: Overview of Mobile IP – Features of Mobile IP – Key 

Mechanism in Mobile IP –route Optimization. Overview of TCP/IP – Architecture of TCP/IP- Adaptation of 

TCP Window– Improvement in TCP Performance. [12] 

 

Mobile Ad-Hoc Networks:Ad-Hoc Basic Concepts – Characteristics – Applications – Design Issues – Routing 

– Essential of Traditional Routing Protocols –Popular Routing Protocols – Vehicular Ad Hoc networks ( 

VANET) – MANET vs. VANET – Security. [8] 

 

Mobile Platforms And Applications: Mobile Device Operating Systems – Special Constrains & Requirements 

– Commercial Mobile Operating Systems – Software Development Kit: iOS, Android, BlackBerry, Windows 

Phone – MCommerce – Structure – Pros & Cons – Mobile Payment System – Security Issues. [7] 

 

Books and References:  

1. AsokeTalukder, Hasan Ahmed, RupaYavagal, “Mobile Computing: Technology, Applications and 

Services Creation”, Second Edition, TMH, 2010. 

2. Prasant Kumar Pattnaik, Rajib Mall, “Fundamentals of Mobile Computing”, PHI Learning Pvt. Ltd, New 

Delhi – 2012. 

3. C.K.Toh, “AdHoc Mobile Wireless Networks”, First Edition, Pearson Education, 2002. 

4. William Stallings, “Wireless Communication and Networks”, Pearson, 2009. 

5. Jochen Schiller, “Mobile Communications”, Second Edition, Pearson, 2009. 

6. UweHansmann et al, “Principles of Mobile Computing”, Springer, 2003. 

7. Ivan Stojmenovic, “Handbook of Wireless Networks and Mobile Computing”,Wiley, 2002. 
 



 

OR 

 

XCOM4DS35T: COMPILER DESIGN 

 

Outcomes : This course will enable students to: 
 

1. Understand the major phases of compilation and to understand the knowledge of Lex 

tool & YAAC tool. 

2. Develop the parsers and experiment the knowledge of different parsers design without 

automated tools. 

3. Construct the intermediate code representations and generation. 

4. Convert source code for a novel language into machine code for a novel computer. 

5. Apply for various optimization techniques for dataflow analysis. 

 
 

Review: Grammars, Languages – types of grammars and their recognizers, Basic concepts of translators: boot 

strapping, cross compiler, Different phases of compilation. [6L] 

 

Lexical analyzer: Concepts, Tokens, Schemas, Design using FSM, LEX. [6L] 

 

Syntax Analysis: Top down and Bottom up parser; Operator precedence; Recursive descent; LL (1); SLR , 

canonical LR, LALR (1); Comparison, YACC. [10L] 

 

Intermediate code generation: Three Address Code, Representation of three address code – Quadruples, 

Triples and Indirect Triples. [6L] 

 

Syntax directed translation: Attributes, Semantic Actions, Translation schemes. [6L] 

 

Code Optimization: Basic blocks, loop optimization, flow graph, DAG representations of basic blocks.[ 6L] 

 

Code generation: Object Programs, Assembly language, Problems in Code Generation. [8L] 

 

Error handling: detection, reporting, recovery and repair. [4L] 

 

Symbol tables: Organization and management techniques. [4L] 

 

Runtime storage management: static allocation; dynamic allocation, activation records; heap allocation, 

recursive procedures. [4L] 

 

Books and References: 

 

1. Alfred V. Aho and Jeffrey D. Ullman, Principles of Compiler Design, Narossa Publication 

2. Aho, Sethi and Ullman, Compilers – Principles, Techniques and Tools, Narossa Publication 

3. Peter Linz ,Formal Language and Automata Theory, Narossa Publication 
 

 

 

 

 

 



OR 
 

XCOM4DS36T: REMOTE SENSING AND GIS 

 

Outcomes : This course will enable students to: 
 

1. Analyze the principles and components of photogrammetric and remote sensing.  

2. Describe the process of data acquisition of satellite images and their characteristics. 

3. Compute an image visually and digitally with digital image processing techniques.  

4. Explain the concepts and fundamentals of GIS.  

5. Compute knowledge of remote sensing and GIS in different civil engineering 

applications. 

6. Apply the various methods of remote sensing and GIS to different geospatial datasets 

7. Design and construct optimum solutions for real world problems that can be resolved 

by GIS & remote sensing. 

 
 

Basics of remote sensing: Electromagnetic Radiation (EMR), Electromagnetic spectrum (EMS), Platforms and 

sensors, Stages in remote sensing data acquisition, Types of satellites &images, Framing and scanning systems, 

EMR interaction with atmosphere and earth's surface.Black body radiation and radiation laws. [6L] 

Sensors: Characteristics on board IRS, LANDSAT, SPOT, NOAA, IKONOS, Quickbird satellites, ASTER and 

SRTM missions, Spectral reflectance of soil, water vegetation and rock types. Spectral, spatial, temporal and 

radiometric resolutions. [8L] 

Elements of image interpretation: photographic and geotechnical. Image characteristics of common land 

cover types, Image characteristics of common rock types- sandstone, shale, limestone, granite, basalt, 

Characteristics of cultural and natural features, GCPs and their utility. [8L] 

Mapping from remotely sensed data: Image characteristics of Flood inundation, cyclone affected areas, 

environmentally degraded areas, degraded land and desertified areas, Case studies. [8L] 

Maps: Elements, scale, base and reference map. Thematic maps.Toposheets: cultural and natural features. 

Types of Map projections: Conical Cylindrical and Azimuthal, Datum and coordinate systems. [8L] 

Basics of GIS: Data, structure, relational, hierarchical network input, format, analysis in GIS, Data integration 

and overlay analysis in GIS, Functions of GIS, Digitization, editing and topology building in GIS, Concept and 

applications of Digital Elevation Model (DEM), Data Base Management System (DBMS). [6L] 

Introduction to Global positioning system: GPS satellite constellations, GPS segments: space, control, user, 

signals & codes. GPS receivers, Operating principle and sources of errors in GPS, Modes of measurements and 

Post processing of data, accuracy of GPS observation.GPS applications in various fields, Concept of DGPS and 

WAAS. [8L] 

Applications: GIS in natural resources mapping, socio-economic mappings and infrastructure mapping. Utility 

of GPS surveys in various fields. Case studies. [8L] 

 

 



Text Book and Reference Books: 

1. Fundamentals of GIS by Micheal Demers  

2. Remote Sensing and Geographic Information System by Anji Reddy 

3. Remote Sensing and Geographic Information System by A.M. Chandra. 

4. Remote Sensing-Principles and Interpretation by Sabins.  

5. Remote Sensing and image interpretation by Lillesand and Keifer 

6. Fundamentals of Remote Sensing by George Joseph 

7. Remote sensing and GIS by Basudeb Bhatta 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(DSE 3) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

XCOM4CC16P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : -- 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

Unit – I: 

1. Aware how to use values in improving your own professionalism. 

2. Implement values for bridging and harmonizing. 

3. Learn about personal and communication styles for team building. 

4. Learn from history, art and music from natural human life. 

5. Learn management of values. 

6. Use values for business development. 

7. Increase knowledge of Emotional Intelligence 

8. The seminar combines interactive lectures with actual cases (analyses of definite 

situations), business games, demonstration of examples from real life, work in groups, 

discussions. Pictures from video along with music are used as supplement to oral 

lectures. 

 

Unit – II: 

 

Judge about the knowledge acquired in relevant courses over 2 years of study in the 

postgraduate computer science program. 

 
 

Paper - XCOM4CC16P 

SEMINAR & GRAND VIVA 
 

  

Unit – I: Seminar 

Guidelines for presenting a seminar:   

• The seminar will consist of a typewritten report covering the topic related to his area of final year 

project.  

•  If more number of students are working on same project then they should separate the seminar topics 

from the project area which is relevant and which will contribute for completion of project. 

• Weekly report of students work for finalization of his area of work and topic of  seminar should be 

submitted to the faculty during designated hours meant for seminar.  

• Format of weekly report should be finalized by the department with sufficient inputs received from the 

students.  

• It is expected that the candidate prepares a report based on outcomes of literature studies, field visits, 

observation schedules, focus group meetings etc related to a problem in relevant technology area.  The 

report shall be tested for any plagiarism out of books, journals and internet based articles and reports by 

appropriate web based tool.   



• The candidate shall deliver seminar on the topic on first two occasions to students of his class for peer 

assessment.  Format for peer group assessment should be designed by the faculty with approval of 

department.  

• Final presentation for term work should be attended by minimum 2 faculty members. 

•  Each candidate may be given time minimum of 8 to 10 minutes.   

• Assessment criteria for seminar delivery for term work should be designed by the faculty with inputs 

received from students of the class. 

•  Assessment Criteria so designed will be displayed on the department notice board with the approval 

from department along with these guidelines. 

 

Unit – II: Grand Viva 

 

The fundamentals  of  the  subject  taught  over  the  two year Post Graduate Programme will  be  

examined  in Grand  viva-voce.  The viva-voce will be conducted by a Panel of external examiners. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM4CC16P) 

 

Unit – I: SEMINAR 

• Presentation : 5 

• Seminar Report: 10 

• Viva: 5 

 

Unit – II: GRAND VIVA 

• Viva: 20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

XCOM4CC17J 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : -- 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Identify a suitable problem to be solved computationally and reflectively analyze 

proposed solutions to the identified computing problem. 

2. Design and develop solutions to the problem and analyze results. 

3. Prepare a thesis and defend the thesis on the work done. 

4. Augment the knowledge base in the chosen area of computing, adhering to ethical 

practices at every stage. 

 
 

Paper - XCOM4CC17J 

PROJECT WORK 

The students are expected to demonstrate the core competency in the development of enhancements to the 

knowledge base in the area of interest in computing. The secondary competencies include the management of 

time bound projects involving research, analysis of problem complexities, design and development of effective 

solutions and communication of the project’s progress, adhering to ethical practices at every stage. This stage of 

the project evaluates the state of maturity of these competencies. The students are expected to present two 

reports at intermediate stages, as well as prepare and defend a thesis on their research work. The students should 

take a new research-oriented project in consultation with the assigned project supervisor.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question Pattern for End Semester Examination 
(XCOM4CC17P) 

 

Project Work 

• Presentation : 10 

• Seminar Report: 20 

• Viva: 10 
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Programme Name: BSc with Honours in Computer Science 

Programme Code: BSHCOM 

 

Computer Science (Honours) 

Objective: After graduation, the Computer Science graduates would able to implement 

fundamental domainknowledge of core courses for developing effective computing solutions 

by incorporating creativity and logical reasoning. The students can deliver professional 

services with updated technologies in computer science based career. They develop 

leadership skills and incorporate ethics, team work with effective communication & time 

management in the profession.They can also conduct research among computing 

professionals as per market needs. 

 

Computer Science (Generic elective) 

Objective: This course is designed for the students who take Computer Science as an elective 

subject along with their chosen honours subject. Some of these honours subjects like 

Physics/Chemistry/Statistics/Mathematics/Economics specifically require specific computer 

knowledge back-up, which is far from the rudimentary knowledge of core computer science. 

Hence this course is designed to cater a common minimum requirement of the above-

mentioned disciplines. 

 

 Ability Enhancement Compulsory Course (AECC)  

1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

b.  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

c. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory : 75  

ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project : 25 

v. Credit: 1 



vi. Each Student will be required to submit a Project Report at 

the end of Second Semester of First Year. The Project will be 

an original work which may be related to the Honours 

Subject of the students but must be some aspect of the 

environmental studies. However, students may involve his 

own habitat while doing his Project. In the month of 

February students should talk to either their teacher of the 

Environmental Studies or the teachers of their own subject 

to choose the Project area. The length of the Project Report 

should be not less than 1500 words but not more then 

3000. It may be hand written or typed. The Project must be 

submitted by 31st May. Students should submit their Project 

Report Head of the Department and must obtain a Project 

Completion Certificate from the HoD. 

 

 

 

 

 

 

 

 

 

 

 

 



Course Structure: Semester-wise distribution of Courses 

 

 

 

 

Choices for Discipline Specific Electives (DSE)* 

Semester Course Code Course Name Credits 

 

 

1 

HCEN1AE01S To be given by college centrally 2 

HCOM1CC01L Computer Fundamentals &C Programming  6 

HCOM1CC02L Digital Electronics&Computer Organization 6 

HCOM1GE01L See GE 1* 6 

  Total 20 

 

 

2 

HENV2AE02S To be given by college centrally 2 

HCOM2CC03L Data Structure 6 

HCOM2CC04L Microprocessor 6 

HCOM2GE01L See GE 1* 6 

  Total 20 

 

 

3 

HCOM3CC05L Numerical methods&Graph Theory 6 

HCOM3CC06L Operating Systems 6 

HCOM3CC07L Object Oriented Modelling and Programming in Java 6 

HXXX3SE01S To be given by college centrally 2 

HCOM4GE02L See GE 2* 6 

  Total 26 

 

 

4 

HCOM4CC08L Database Management System 6 

HCOM4CC09L Design and Analysis of algorithm 6 

HCOM4CC10N Discrete Mathematics &Theory of Computation 6 

HVED4SE02S To be given by college centrally 2 

HCOM4GE02L See GE 2* 6 

  Total 26 

 

 

5 

HCOM5CC11L Software Engineering 6 

HCOM5CC12L Data Communication and Networking  6 

DSE  See DSE 1 6 

DSE  See DSE 2 6 

  Total 24 

 

 

6 

HCOM6CC13L Artificial Intelligence 6 

HCOM6CC14L Computer Graphics 6 

DSE See DSE3 6 

DSE See DSE4 6 

  Total 24 

  Grand Total 140 



DSE1 

(For Semester 5) 

DSE2 

(For Semester 5) 

Course Code Course Name Course Code Course Name 

HCOM5DS11L Digital Image Processing HCOM5DS21L R Programming 

HCOM5DS12L Cryptography and Network 

Security 

HCOM5DS22L Python programming 

DSE3 

(For Semester 6) 

DSE4 

(For Semester 6) 

Course Code Course Name Course Code Course Name 

HCOM5DS31L Soft Computing HCOM5DS41L Optimization Techniques 

HCOM5DS32L Data Science HCOM6DS42J 

 

Project Work 

 

*A student has to opt for any one of the courses available/given by the department in a 

specific year under each category. 

 

 

 

 

 

 

 

 

 

  

 

SEMESTER – 1 



CC 1 
Paper-HCOM1CC01LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper-HCOM1CC01LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Understand the concepts of computer basics & programming. 

2. Understand the concept of input and output devices of Computers and how it works 

and recognize the basic terminology used in computer programming. 

3. Write, compile and debug programs in C language and use different data types for 

writing the programs.  

4. Design programs connecting decision structures, loops and functions.  

5. Explain the difference between call by value and call by address. 

6. Understand the dynamic behaviour of memory by the use of pointers. 

7. Use different data structures and create / manipulate basic data files and developing 

applications for real world problems. 

 
 

Paper-HCOM1CC01LTH 

 Computer Fundamentals and C Programming [60L] 

Group – A 

(Computer Fundamentals) 

Introduction: Motivation for development of computer & its historical background, 

Characteristics of computer, Generation of computer & their relative advantages and 

disadvantages, application of computers. [2L] 

 

Classification of computers: according to task performed (General purpose and special 

purpose), according to logic (Analog, digital, Hybrid), according to size (Super computer, 

main frame, mini and micro computer), Personal computer, workstation, Portable computers 

(laptop, notebook, handheld computer, PDAs). [2L] 

 

Components of digital computers and functions of each unit: CPU (ALU & CU), 

memory, Input and output device, block diagram of a digital computer, Hardware and 

software: Purpose of H/W & S/W. Classification of S/W (System S/W, Application S/W), 

Firmware. [2L] 

 

Problem solving using computers: Algorithm and its properties, simple algorithms as 

examples, flowchart, decision table, comparative study of machine level language, assembly 

language, high level language. [4L] 

 



Number system: base or radix, Decimal, binary, octal and hexadecimal number system, 

Algorithm for conversion from any base to any base (for both Integral and floating point 

data), 

Arithmetic operation: addition, subtraction, multiplication and division of binary, octal and 

hexadecimal number, Signed number representation: signed magnitude, diminished radix 

complement [(R-1)’s complement] and radix complement [R’s complement], relative 

advantages and disadvantages, addition and subtraction using complement representation, 

Fixed and floating point representation: Fixed point number and its disadvantages, Floating 

point number and scientific representation (mantissa and exponent), Biased exponent and its 

advantages, IEEE 754 floating point representation. [6L] 

 

Computer codes: advantages of codes, Weighted & non-weighted code, BCD code (BCD 

representation of decimal numbers, conversion of BCD to binary, addition and subtraction of 

BCD numbers), Unit distance code, Reflected code, Gray code (Binary code to gray code and 

vice-versa), ASCII code, Error detecting and correcting code (Parity code, Block parity, 

checksum, CRC, Hamming code). [4L] 

 

Group – B  

(Programming using C) 

Introduction: Basic Structure; Character Set; Keywords, Identifiers, Constants, Variables; 

Data Types and Sizes, Type Casting, Floating Point Domain Error. [2L] 

 

Operators and Expressions: Arithmetic, Relational, Logical, Assignment, Bitwise, 

Increment, Decrement, Ternary Operators and Expressions; Precedence and Association of 

Operators. [2L]  

 

Instruction: Type Declaration, I/O (Formatted and Unformatted) And Control Instruction 

(If-Else, Else-If, Switch-Case, For Loop, While Loop, Do-While Loop, Break, Continue, 

Goto). [8L] 

 

Functions: Declaration, Definition, Return; Storage Class (Auto, Static, Register, External); 

Scopes Rules; Header Files; Variables Number of Arguments; Recursion; Call by Value, Call 

by Address. [4L] 

 

C Preprocessor: Macros; Difference with Function; Include-if, elif, undef, pragma 

Directives. [2L] 

 

Arrays: One Dimensional and Two Dimensional Arrays; Memory Representation, 

Initialization, Bound Checking; Insertion and Deletion of Elements; Searching (Linear, 

Binary), Sorting (Bubble, Insertion, Selection); Passing Array to Function; Multidimensional 

Arrays; Matrix Implementation. [4L] 

Pointers: &,* Operators; Pointer and Addresses; Pointer Expressions; Pointers as Function 

Arguments; Pointers and Arrays; Pointer Arithmetic; Character Pointers and Functions; 

Function Returning Pointers; Dynamic Allocation; Pointer to a Function. [4L] 

 

Strings: One and Two Dimensional; Fixed Length and Variable Length Strings; Problem 

Solving like Text Processing; Conversion to other Types etc.; Strings and Pointers, Command 

Line Arguments. [4L] 



 

Structure and Unions: Structure Types, Variables; Initialization; Array of Structures; 

Structures and Functions; Pointers and Structures; Self-Referential Structures; typedef, 

Unions, Enumerated Data Types. [4L] 

 

Input and Output: Standard I/O, Streams; printf, scanfetc., Console I/O Functions; Disk I/O 

functions Likefopen, fclose, fseek, ftell etc.; Text andBinary Files, Random Access; Files and 

Structures., Text and Binary Files. [4L] 

 

Bitwise Operations: One’s Complement, >>, <<, &, |, XOR Operators; Bit Printing Of 

Variables, Hexadecimal Notations. [2L] 

 

 

Paper-HCOM1CC01LPR 

Computer Fundamentals and C Programming Lab [40L] 

Group – A: Word processing, Spreadsheet, Presentation S/W tools. [10L] 

Introduction to MS Word and users utilities, Exploring Templates & Formation of 

documents, Table Handling, Mail merge and Print process. 

Spread sheet,Work book Window, Formatting cells/Worksheet,Working with formula, 

function and charts, Filtering data and printing a presentation. 

Introduction to M.S Power point, Creating Templates-Fonts and color editing, Adding 

Multimedia effects, Consolidating using Ms power point. 

Group – B: Problem solving using C Language [30L] 

Introduction to computer programming, use of editors, compilation, debugging, Basic C 

programs, String Manipulation, File Management, Control and loops, Programs using if 

conditions; switch case, loops, arrays, functions, files, command line arguments, string 

manipulations. 

 

Text/Reference Books: 

 

1. P. K. Sinha&PritiSinha , “Computer Fundamentals”, BPB Publications, 2007.  

2. Dr. Anita Goel, Computer Fundamentals, Pearson Education, 2010.  

3. Programming with C, Byron S. Gottfried, McGraw Hill. 

4. The C Programming Language, Kernighan and Dennis, PHI. 

5. The Complete reference C, Herbert Schildt, McGraw Hill. 

6. Let Us C, Kanitkar, BPB Publication. 

7. Programming in ANSI C, Balaguruswamy, McGraw Hill. 
 

Question Pattern for End Semester Examination 
(CC 1) 

 



Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered 

• 4 questions each carrying 2 marks from Group – Ahave to be given. 

• 4 questions each carrying 2 marks from Group – Bhave to be given. 

 

Section-II  

2 questions each carrying 8 marks from Group – Ahave to be given. 

Section-III  

6 questions each carrying 8 marks from Group – Bhave to be given. 

 

Section-I is compulsory. Answer any 5 questions from Section-II and Section-III taking at least 1 

from each of the section. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – 1 

CC 2 
Paper-HCOM1CC02LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper-HCOM1CC02LPR Credits : 2 



Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Acquire the basic knowledge of digital logic levels and application of knowledge to 

understand digital electronics circuits.  

2. Perform the analysis and design of various digital electronic circuits. 

3. Conceptualize the basics of organizational and architectural issues of a digital computer. 

4. Analyze performance issues in processor and memory design of a digital computer. 

5. Understand various data transfer techniques in digital computer. 

 

 

Paper-HCOM1CC02LTH 

 Digital Electronics& Computer Organization [60L] 

Group – A  

(Digital Logic) 

Basic logic gates and their properties: Introduction (Functional behaviour of logic gates, 

truth table, timing diagram), Logic gates (AND, OR, NOT, NAND, NOR, EX-OR, EXNOR), 

Active levels of logic signal. [2L]  

 

Boolean Switching Algebra: Introduction, postulates of Boolean algebra, differences from 

normal algebra, Theorems of Boolean algebra, Boolean function (Maxterm, Minterm, 

Cannonical form, Standard form, conversion between standard and canonical form, Number 

of Boolean Functions), Karnaugh Map minimization (Upto Four Variable) [6L] 

 

Implementation of Combinational logic: Two level and Multilevel implementation using 

basic gates, Universal logic gates (NAND & NOR), Two and Multilevel implementation 

using universal gates. [2L] 

 

Combinational logic: Adders, Subtractor, Parallel Adder and its disadvantage, Carry Look 

Ahead Adder, BCD Adder, Code Converter, Comparator, Decoder, Demultiplexer, Encoder, 

Priority Encoder, Multiplexer. [10L]  

 

Sequential circuit: Latch: RS, D, JK, T, Latch conversion, Flip-flop: RS, D, JK, T, Master 

slave, Edge trigger, Counter: Asynchronous, Synchronous, Register: SISO, SIPO, PISO, 

PIPO, Universal shift register. [10L] 

 

Group – B  

(Computer Organization) 



Basic computer organization: Accumulator based CPU, CPU registers, IAS computer, Von 

Neumann computer. [2L] 

 

Instruction: Machine instruction, Assembly language instruction, micro instruction, 

Instruction Cycle, Instruction Format, 0, 1, 2, 3-address instruction, instruction types, 

instruction set completeness, Addressing modes. [4L] 

 

Stack organization: Implementation of Stack using Shift register, Application of stack in 

Organization. [2L] 

 

Memory: Types of Memory (RAM, ROM, DRAM, SRAM, SAM), characteristic of 

memory, Memory organization: Linear, 2D, Memory expansion (Horizontal, vertical and 

mixed). Associative memory: Design and application, concept of Virtual memory, Cache 

memory: Concept of locality of reference, cache memory organization, Hit & miss, Write 

back & Write through Cache, Mapping (Direct, Associative and Setassociative mapping). 

[8L] 

 

Bus Organization: Bus structure, I/O interfacing, tri-state logic, Address decoding (Absolute 

& Partial), Memory mapped I/O & I/O mapped I/O, Data transfer (Programmed I/O, Interrupt 

initiated I/O, DMA), Bus contention and bus arbitration. [4L] 

 

ALU Design: Functions of ALU, Bit sliced ALU, Implementation of Arithmetic operations 

(Fixed point data [Addition, subtraction, multiplication and division algorithm for signed 

number represented in signed magnitude and 2’s complement]. [6L] 

 

CU Design: Hardwired and Micro-programmed CU design and their relative advantages & 

disadvantages, Horizontal and vertical microinstruction, parallelism in Microinstruction. [4L] 

 

 

Paper-HCOM1CC02LPR 

Digital Logic & Computer Organization Lab [40L] 

Group – A: Combinational and Sequential circuit implementation using ICs [30L] 

 

Verification of functional behaviour of different logic gatesAND, OR, NOT, NAND, NOR, 

EX-OR, EXNOR 

 

Two and multilevel implementation of Boolean Functions using universal gates 

 

Implementation of different combinational circuits Half Adder, Full Adder, Half Subtractor, 

Full Subractor, Parallel Adder, BCD Adder, Code Converter, Comparator, Decoder, 

Demultiplexer, Encoder, Priority Encoder, Multiplexer using ICs. 

 

Implementation of different sequential circuits Latches, Flip-flops Asynchronous and 

Synchronous Counter, Register, Universal shift register using ICs 

 

 

Group – B: Computer Organization lab using simulation S/W [10L] 

 



Implementation of RAM, Linear and 2D Memory organization, Memory expansion 

(Horizontal, vertical and mixed),Associative memory, Cache memory, Arithmetic and 

Logical operations using simulation Software.  

 

 

Text/Reference Books 

 

1. Digital Circuits, Vol - I & II, D. Ray Chaudhuri, Platinum Publishers. 

2. Digital Systems - Principle & Applications, Tocci&Widmer, EEE. 

3. Digital Logic & State Machine Design, Comer, Oxford. 

4. Digital Principle & Applications, Malvino& Leach, McGraw Hill. 

5. Digital Design, Mano, PHI. 

6. Digital Integrated Electronics- H.Taub&D.Shilling, McGraw Hill. 

7. Digital Circuits and Design, Salivahan, Vikas 

8. Computer System Architecture, Morries Mano, Pearson. 

9. Computer Organization & Architecture, Williams Stallings, Pearson. 

10. Computer Organization, Hamacher, Vranesic and Zaky, McGraw Hill. 

11. Computer Architecture and Organization, Govindrajalu, Tata McGraw Hill. 

12. Computer Architecture and Organization, J P Hayes, Tata McGRaw Hill. 

13. Structured Computer Organization, Andrew S. Tanenbaum, Austin, 6th edition, 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question Pattern for End Semester Examination 
(CC 2) 

 



Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered 

• 4 questions each carrying 2 marks from Group – Ahave to be given. 

• 4 questions each carrying 2 marks from Group – Bhave to be given. 

 

Section-II  

4 questions each carrying 8 marks from Group – Ahave to be given. 

Section-III  

4 questions each carrying 8 marks from Group – Bhave to be given. 

 

Section-I is compulsory. Answer any 5 questions from Section-II and Section-III taking at least 2 

from each of the section. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – 2 

CC 3 Paper-HCOM1CC03LTH 
 

Credits : 4 

Full Marks : 50+20* 



Paper-HCOM1CC03LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Impart the basic concepts of data structures and algorithms. 

2. Understand concepts about searching and sorting techniques. 

3. Understand basic concepts about stacks, queues, lists and trees. 

4. Understand about writing algorithms and step by step approach in solving problems with the 

help of fundamental data structures. 

5. Gain ability to analyze algorithms and algorithm correctness.  

 

 

Paper-HCOM1CC03LTH 

Data Structure [60L] 

Introduction: Algorithm and its properties. Asymptotic notation (O, Ω, θ). Definition and 

Concepts of Linear and Non Linear Data Structures. [2L] 

 

Arrays: Types, Memory Representations; Address Translations, Two Dimensional Arrays, 

Row Major and Column Major Forms; Sparse Matrix Representations and Address 

Translation. [4L] 

 

Linked List: Single, Double, Circular & Header Linked List; Operations Like Insertion, 

Deletion, Searching, Sorting, Inversion, Splitting, Merging Etc. ; Polynomial Representation, 

Addition, Multiplication. [10L] 

 

Stacks And Queues : Concepts Of Stack And Queue; Insertion and Deletion of Elements; 

Array and Linked Representation; Prefix, Infix And Postfix Notation; Postfix Expression 

Evaluation, Infix To Postfix; Circular Queue Insertion and Deletion; Dqueue Insertion and 

Deletion; Priority Queue Implementation using Array or Linked List; Queue Using Circular 

Linked List; Stack Using Queues; Queue Using Stacks. [10L] 

 

Recursion: Divide and Conquer; Direct and Indirect recursion; Use of System Stack, 

Recursion Tree; Elimination of Recursion using Stack, Tail Recursion, Recursion Vs. 

Iteration. [3L] 

Searching: Algorithm of Sequential and Binary Search Techniques; Complexity Analysis. 

[2L] 

 

Trees: Concepts of Different Types of Binary Trees; Quantitative Properties; Depth, Internal 

And External Nodes, Minimum And Maximum Path Length; Syntax Trees; Concepts Of 

Heap; Traversal of Binary Trees (In-Order, Preorder, Post-Order) Both Recursive And Non 

Recursive; Array and Linked Representation of Binary Trees; BST Insertion and Deletion 



Algorithm; Threaded Binary Trees: Insertion, traversal Algorithm, AVL tree, Extended 

Binary Tree. [15L] 

 

Sorting: Algorithm and Complexity Analysis of Bubble, Selection, Insertion, Quick, Merge, 

Radix, Heap Sorting Techniques; Concepts of External Sorting. [10L] 

 

Hashing: Concepts, Advantages and Disadvantages; Different Hash Functions; Collision and 

Resolution Techniques – Open Addressing (Linear & Quadratic Probing, Rehashing), 

Chaining And Coalesced Chaining; Dynamic Hashing and Extendible Hashing; Perfect Hash 

Function; Applications (Symbol Table). [4L] 

 

 

Paper-HCOM1CC03LPR 

Data Structure Lab [40L] 

Implementation of algorithms of Data Structure Using C [40L] 

Implementation of Single, Double, Circular Linked List (Operations like Insertion, Deletion, 

Searching, Sorting, Inversion, Splitting, Merging, RepresentationPolynomial, Addition and 

Multiplication of polynomial. 

Implementation of Stack and Queue using array and linked list, Postfix Expression 

Evaluation, Infix To Postfix conversion, Circular Queue, Dqueue and Priority Queue 

Implementation using Array or Linked List. 

Implementation of Sequential and Binary Search Techniques. 

Implementation of Binary Trees; Traversal of Binary Trees (In-Order, Preorder, Post-Order) 

Both Recursive and Non-Recursive, BST, Threaded Binary Trees. 

Implementation of Bubble, Selection, Insertion, Quick, Merge, Radix, Heap Sorting 

Techniques. 

Implementation ofLinear Probing, Chaining. 

 

Text/ Reference Books: 

 

1) Fundamentals of Data Structures in C, Ellis Horowitz, Sartaj Sahni, Susan Anderson- 

Freed, Silicon Pr. 

2) Data Structures: A Pseudo code Approach with C, Richard F. Gilberg and Behrouz A. 

Forouzan, Cengage Learning 

3) Data Structures In C, Noel Kalicharan, CreateSpace Independent Publishing Platform. 

4) Adam Drozdek, Data Structures and algorithm in C, Cengage Learning. 

 

 

 

 

 

 

Question Pattern for End Semester Examination 
(CC 3) 



 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – 2 



CC 4 
Paper-HCOM1CC04LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper-HCOM1CC04LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Understand basic architecture of 8 bit microprocessors.  

2. Understand interfacing of 8 bit microprocessor with memory and peripheral chips involving 

system design.  

3. Understand techniques for faster execution of instructions and improve speed of operation 

and performance of microprocessors.  

4. Understand RISC and CISC based microprocessors.  

5. Write programs to run on 8085 microprocessor based systems.  

 

 

Paper-HCOM1CC04LTH 

 Microprocessor [60L] 

Introduction: Microprocessor and microcontroller, Organization of microprocessor based 

system, Application of Microprocessor. [2L] 

 

Microprocessor Architecture: Registers, Address bus, data bus, control bus, Multiplexing 

and demultiplexing of Address-data bus, Function of different pins of 8085A, 8085A 

Microprocessor functional block diagram, Timing diagram (Opcode fetch, Memory read, 

Memory write, I/O read, I/O write) [10L] 

 

Interfacing Of Memory and I/O: Address decoding (Absolute & Partial decoding), Concept 

of Memory mapped I/O and I/O mapped I/O. [8L] 

 

Instruction set of 8085A: Instruction format, opcode format, data format, addressing modes, 

Instruction Types (Data transfer, arithmetic, logical, branch operation), Counter and delay 

routine, Delay calculation, Stack operation (PUSH, POP), Subroutine call, Conditional CALL 

and RETURN, Restart instruction. Simple programs as example [20L] 

 

Interrupt: 8085A Interrupt process, S/W and H/W interrupts, Vectored and non-vectored 

Interrupt, RIM and SIM instruction, DMA. [10L] 

 

8255A programmable Peripheral interface: Block diagram, control word, I/O and BSR 

mode, Normal I/O mode, Handshaking I/O mode, Bidirectional mode, Illustration using LED, 

SSD and Matrix keyboard Interfacing. [10L] 

 

 

Paper-HCOM1CC04LPR 



Microprocessor Lab [40L] 

Programming using 8085Microprocessor [40L] 

Implementation of different Assembly Language Programs using Data transfer, arithmetic, 

logical, branch instruction using 8085 Microprocessor Kit. 

Implementation of delay routine and calculation of delay time produced by delay routine. 

Implementation of Program using Stack operation (PUSH, POP) and Subroutine call. 

 

Text/Reference books: 

1. Microprocessor architecture, programming and applications with 8085/8085A, Wiley 

eastern Ltd, 1989 by Ramesh S. Gaonkar. 

2. Intel Corp: The 8085 / 8085A. Microprocessor Book – Intel marketing communication, 

Wiley inter science publications, 1980. 

3. An introduction to micro computers Vol. 2 – some real Microprocessor – Galgotia Book 

Source, New Delhi by Adam Osborne and J. Kane. 

4. Advanced Microprocessors by Ray and Bhurchandi - TMH.  

5. Intel Corp. Micro Controller Handbook – Intel Publications, 1994. 

6. Microprocessors and Interfacing by Douglas V. Hall, McGraw Hill International 

7. Assembly Language Programming the IBM PC by Alan R. Miller, SubexInc, 1987. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question Pattern for End Semester Examination 
(CC 4) 



 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – 3 



CC 5 
Paper-HCOM3CC05LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper-HCOM3CC05LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

Numerical Methods 

1. Provide suitable and effective methods called Numerical Methods, for obtaining approximate 

representative numerical results of the problems.  

2. Deal with various topics like finding roots of equations, solving systems of linear algebraic 

equations, interpolation and regression analysis, numerical integration, solution of differential 

equation, boundary value problems, solution of matrix problems. 

3. Facilitate numerical computing. 

Graph Theory 

1. Explain basic concepts in combinatorial graph theory. 

2. Define how graphs serve as models for many standard problems discuss the concept of graph, 

tree, Euler graph, cut set and combinatorics.  

3. Realize the applications of graphs in science, business and industry. 

 

 

Paper - HCOM3CC05LTH 

 Numerical Methods and Graph Theory [60L] 

Group – A 

(Numerical Methods) 

Errors:Concepts; Types of errors. [2] 

 

System of Linear Equations: Properties of Set of Linear Equations -Linearly dependentand 

independent, Rank, Singularity of coefficient matrix; Ill condition matrix, Gaussian 

Elimination, Gauss-Jordon Elimination; iteration method and its convergence conditionand 

testing; Gauss-Jacobi and Gauss-Seidal iteration algorithm and its applications. [6] 

 

Non-linear equation:Iterative methods and different types of convergence; divergence and 

its test condition; Bisection algorithm; Regular-Falsi method, Secant and Newton-Raphson 

method; Problems and its graphical significance. [6] 

 

Solution of differential equations: Euler method; Taylor method; Runge-Kutta secondand 

fourth order method for solving differential equations. [4] 

 

Interpolation:Newton forward and backward interpolation; Lagrange interpolation. [4] 

 

Curve fitting:Linear, Quadratic fitting. [4] 



 

Integration:Mathematical foundation for Trapezoidal and Simpson’s 1/3 rules and 

itscomposite forms. [4] 

Group – B 

(Graph Theory) 

Introduction: Definition of linear graph, self loop, Parallel edges, simple graph, multigraph, 

Pseudo graph, directed graph, Application of graph, Finite and Infinite graph,Incidence and 

degree, Indegree and outdegree of directed graph and their relation,Isolated vertex, Pendant 

vertex and Null graph. [4] 

 

Walk, Path & Circuit: Isomorphic Graph, Subgraph (Edge and Vertex disjoint), Walk, path 

circuit and their differences, Connected & Disconnected Graph, Components,Operation On 

Graphs (Union, Intersection, Ring sum, Decomposition, Deletion of edge and vertex, Fusion, 

Euler Graph, Arbitrarily Traceable Graph, Hamiltonian paths andcircuit, Complete graph, 

Bipartite graph, complete bipartite graph. [6] 

 

Tree: Definition of tree, Distance, Eccentricity, Center, Radius and diameter, rooted 

tree,Binary tree and its properties, Spanning tree, Breadth First Search and Depth FirstSearch, 

Minimum spanning tree, Algorithm for finding Minimum Spanning Tree (Prim’sand 

Kruskal). [10] 

 

Shortest Path Problem: Dijkstra Algorithm, Traveling Salesman Problem, Floyd 

andWarshall algorithm. [6] 

 

Representation of Graph: Adjacency matrix and adjacency list, Incidence matrix, 

Pathmatrix, Circuit matrix, their relative advantage & disadvantages. [4] 

 

 

Paper - HCOM3CC05LPR 

Numerical Methods and Graph Theory Lab [40L] 

Group – A: Numerical Problem Solving using C Language [20L] 

 

Implementation of GaussianElimination, Gauss-Jordon Elimination, Gauss-Jacobi and Gauss-

Seidal iteration for solving of Linear Equation. 

Implementation of Bisection method, Regular-Falsi method, Secant method and Newton-

Raphson method for solving of Non Linear Equation. 

Implementation of Euler method, Taylor method; Runge-Kutta secondand fourth order 

method for solving differential equations. 

Implementation of Newton forward and backward interpolation and Lagrange interpolation.  

Implementation ofLinear, Quadratic fitting. 

Implementation of composite Trapezoidal and Simpson’s rules. 

 

Group – B: Implementation of algorithms of Graph Theory using C Language [20L] 

 

Implementation of Breadth First Search and Depth First Search for graph traversal. 

Implementation of Prim’s and Kruskal’s Algorithm for finding Minimum Spanning Tree.  



Implementation of Dijkstra Algorithm, Floyd and Warshall algorithm for finding Shortest 

Path. 

 

 

 

 

Text/ Reference Books: 

 

1. C.L. Liu &Mahopatra, Elements of Discrete mathematics, 2nd Sub Edition 1985, Tata 

McGraw Hill. 

2. Rosen, Discrete Mathematics and Its Applications, Sixth Edition 2006. 

3. T.H. Coremen, C.E. Leiserson, R. L. Rivest, Introduction to algorithms, Prentice Hall 

on India, (3rd edition 2009). 

4. M. O. Albertson and J. P. Hutchinson, Discrete Mathematics with Algorithms 1988 

John wiley Publication. 

5. J. L. Hein, Discrete Structures, Logic, and Computability, Jones and Bartlett 

Publishers,3rd Edition, 2009. 

6. D.J. Hunter, Essentials of Discrete Mathematics, Jones and Bartlett Publishers, 2008. 

7. Numerical Analysis and Computational Procedures by Mollah; New Central Book. 

8. Computer Oriented Numerical Methods, 3rd Edition, V Rajaraman, PHI 

9. Graph Theory With Applications To Engineering And Computer Science by 

NarsinghDeo, PHI. 

10. Graph Theory by J.A. Bondy and U.S.R. Murty, Springer. 

11. Introduction to Graph Theory by D B West, 2nd edition, Pearson Education 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(CC 5) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered 

• 4 questions each carrying 2 marks from Group – Ahave to be given. 

• 4 questions each carrying 2 marks from Group – Bhave to be given. 

 

Section-II  

4 questions each carrying 8 marks from Group – Ahave to be given. 

Section-III  

4 questions each carrying 8 marks from Group – Bhave to be given. 

 

Section-I is compulsory. Answer any 5 questions from Section-II and Section-III taking at least 2 

from each of the section. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

CC 6 
Paper-HCOM3CC06LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper-HCOM3CC06LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 
1. Learn the fundamentals of Operating Systems.  

2. Learn the mechanisms of OS to handle processes and threads and their communication. 

3. Learn the mechanisms involved in memory management in contemporary OS. 

4. Gain knowledge on distributed operating system concepts that includes architecture, Mutual 

exclusion algorithms, deadlock detection algorithms and agreement protocols. 

5. Know the components and management aspects of concurrency management. 

6. Learn programmatically to implement simple OS mechanisms. 

 

 

Paper - HCOM3CC06LTH  

Operating System [60L] 

Introduction: Concepts of System S/W and Application S/W, Concept of 

Compiler,Interpreter, Assembler (One Pass and Two Pass Concepts), Loader, Linker. [4] 

 

Operating System Fundamentals: Concepts of Batch, Multiprogramming, TimeSharing, 

Multiprocessing, Multithreading, Distributed, Real Time, Handheld Systems;I/O and CPU 

Protection Methods; Concepts of Process. [6] 

 

Processor Scheduling : Basic Concepts; Preemptive And Non-Preemptive 

Scheduling;Scheduling Criteria; FCFS, SJF, SRTF, Priority, Round Robin, Multilevel 

FeedbackQueue Scheduling Algorithms; Gantt Chart Representation of Scheduling, 

Calculation ofWaiting and Turnaround Time. [10] 

 

Concurrent Processes: Concurrent Processes; Precedence Graphs, Fork and JoinNotation; 

Critical Section Problem; Two Process Software Solution (PetersonAlgorithm); Multi-

Process Solution (Bakery Algorithm); Semaphores; Critical SectionProblem and Semaphores: 

Busy Waiting, Deadlock, Starvation, Mutex, Monitors;Classical Problem Of Synchronization 

(Bounded Buffer, Reader Writer, DiningPhilosopher) and Semaphore Solution; Critical 

Regions. [10] 

 

Deadlocks: System Model, Necessary Conditions; Resource Allocation Graph; 

DeadlockPrevention; Deadlock Avoidance, Safe State, Resource Allocation Graph 

Algorithm,Banker’s Algorithm; Deadlock Detection; Recovery from Deadlock. [6] 

 



Memory Management: Concepts Address Binding; Logical and Physical AddressSpace; 

Overlays, Swapping; Contiguous Memory Allocation Concepts, Fragmentationand 

Compaction; Basic Method of Paging and H/W Support, Memory Protection,Structure of 

Page Table, Shared Pages; Segmentation, Segmentation with Paging. [8] 

 

Virtual Memory: Concepts of Virtual Memory; Demand Paging; Page ReplacementBasic 

Schemes: FIFO, Optimal, LRU Page Replacement Techniques, Belady’s Anomaly;LRU 

Approximation, Global And Local Allocation Of Frames; Thrashing; Working SetModel; 

Prepaging; Page Size; Inverted Page Table. [8] 

 

Disk Scheduling: Concepts of Seek Time and Latency; FCFS, SSTF, SCAN, 

LookAlgorithms; Concept of RAID, SAN. [4] 

 

File System: File Attributes; Operations and Types; File Access Methods (Sequential,Direct, 

Index Sequential); Directory Structure (Single Level, Two Level, Tree and Acyclic Graph 

Structured). [4] 
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Operating System Lab [40L] 

Group – A: Implementation of algorithms of Operating System using C Programming 

[20L] 

Implementation of FCFS, SJF, SRTF, Priority, Round Robin algorithm. 

Implement Fork(), exec(),wait() system calls PetersonAlgorithm); Multi-Process Solution; 

Bakery Algorithm; Classical Problem Of Synchronization (Bounded Buffer, Reader Writer, 

DiningPhilosopher)  

Implementation ofDeadlockPrevention; Resource Allocation Graph Algorithm, Banker’s 

Algorithm; Deadlock Detection;  

Implementation of Fragmentation, Page Replacement Basic Schemes: FIFO, Optimal, LRU 

Page Replacement Techniques,  

Implementation FCFS, SSTF, SCAN, Look Algorithms. 

 

Group – B: Shell Programming [20L] 

 

Unix Components/Architecture,General features of Unix commands/ command structure. 

Command arguments and options, Understanding of some basic commands 

The vi editor, Wild cards and file name generation. Removing the special meanings of wild 

cards, Three standard files and redirection. Connecting commands: Pipe. Splitting the output: 

tee, Command substitution, Basic and Extended regular expressions, The grep, egrep, 

Shell programming, Command line arguments, if, while, for and case control statements, set 

and shift commands and handling positional parameters, File inodes and the inode structure. 

File links – hard and soft links, Filters, 

Mechanism of process creation, Parent and child process, The ps command with its options. 

Executing a command at a specified point of time: at command, Executing a command 

periodically: cron command and the crontab file, Signals, The nice and nohup commands. 

Background processes, The bg and fg command, The kill command.  

  



Text/Reference books: 

 

1. Tanenbaum A.S., “Operating System Design & Implementation”, Practice Hall NJ. 

2. Silbersehatz A. and Peterson J. L., “Operating System Concepts”, Wiley. 

3. Milenkovie M., “Operating System: Concept & Design”, McGraw Hill. 

4. Stalling, William, “Operating Systems”, Maxwell McMillan International Editions, 1992. 

5. Dietel H. N., “An Introduction to Operating Systems”, Addison Wesley. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End SemesterExamination 
(CC 6) 

Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

CC 7 
Paper-HCOM3CC07LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper-HCOM3CC07LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Understand the object oriented concepts for designing object oriented models.  

2. Understand the use of UML (Unified Modelling Language) for object oriented 

analysis and design.  

3. Understand the issues for implementing object oriented designs or models.  

4. Understand the concept of different patterns for constructing software architectures 

through object oriented models.  

5. Know the structure and model of the Java programming language. 

6. Use the Java programming language for various programming technologies. 

7. Develop software in the Java programming language. 

8. Evaluate user requirements for software functionality required to decide whether the 

Java programming language can meet user requirements. 

9. Propose the use of certain technologies by implementing them in the Java 

programming language to solve the given problem. 

10. Choose an engineering approach to solving problems, starting from the acquired 

knowledge of programming and knowledge of operating systems. 
 

Paper - HCOM3CC07LTH 

Object Oriented Modelling and Programming in Java[60L] 

Introduction: Basis of Object model; Abstraction; Encapsulation; Modularity; Benefits of 

object models. Object and class; State; Behaviour; Relationships among objects; Link and 

associations; Generalization, inheritance, polymorphism; N-ary associations; Aggregations. 

Meta-class; Abstract class; Multiple Inheritance; Metadata; [5L] 

 

Fundamentals of Object-Oriented design in UML: Static and dynamic models, UML 

diagrams: Class diagram, Object diagram,State diagram, interaction diagram: collaboration 

diagram, sequence diagram, use case diagram, activity diagram [10L] 

Introduction to JavaJava Architecture and Features, Understanding the semantic and syntax 

differences between C++ and Java, Compiling and Executing a Java Program, Variables, 

Constants, Keywords Data Types, Operators (Arithmetic, Logical and Bitwise) and 

Expressions, Comments, Doing Basic Program Output, Decision Making Constructs 

(conditional statements and loops) and Nesting, Java Methods (Defining, Scope, Passing and 



Returning Arguments, Type Conversion and Type and Checking, Built-in Java Class 

Methods) [5L] 

Arrays, Strings and I/O Creating & Using Arrays (One Dimension and Multi-dimensional), 

Referencing Arrays Dynamically, Java Strings: The Java String class, Creating & Using 

String Objects, Manipulating Strings, String Immutability & Equality, Passing Strings To & 

From Methods, String Buffer Classes. Simple I/O using System. out and the Scanner class, 

Byte and Character streams, Reading/Writing from console and files. [10L] 

Object-Oriented Programming Overview Principles of Object-Oriented Programming, 

Defining & Using Classes, Controlling Access to Class Members, Class Constructors, 

Method Overloading, Class Variables & Methods, Objects as parameters, final classes, 

Object class, Garbage Collection. [5L] 

Inheritance, Interfaces, Packages, Enumerations, Auto boxing and Metadata 

Inheritance: (Single Level and Multilevel, Method Overriding, Dynamic Method Dispatch, 

Abstract Classes), Interfaces and Packages, Extending interfaces and packages, Package and 

Class Visibility, Using Standard Java Packages (util, lang, io, net), Wrapper Classes, 

Autoboxing/Unboxing, Enumerations and Metadata. [10L] 

Exception Handling, Threading Exception types, uncaught exceptions, throw, built-in 

exceptions, Creating your own exceptions; Multi-threading: The Thread class and Runnable 

interface, creating single and multiple threads, Thread prioritization, synchronization and 

communication, suspending/resuming threads. [8L] 

Applets and Event Handling Java Applets:Introduction to Applets, Writing Java Applets, 

Working with Graphics, Incorporating Images & Sounds. Event Handling Mechanisms, 

Listener Interfaces, Adapter and Inner Classes, Design and Implementation of GUIs using the 

AWT controls. [7L] 
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JavaLab [40L] 

Problem Solving using JAVA [40L] 

Compiling and Executing a Java Program, Doing basic program output of Data types, 

variable, expressions, operators, and control structures, Implementation of class and object, 

Implementation of Constructor and overloading. 

Creating & Using Arrays (One Dimension and Multi-dimensional).Implementation of basic 

String handling concepts- String (discuss charAt() , compareTo(), equals(), 

equalsIgnoreCase(), indexOf(), length() , substring(), toCharArray() , toLowerCase(), 

toString(), toUpperCase() , trim() , valueOf() methods) &StringBuffer classes (discuss 

append(), capacity(), charAt(), delete(), deleteCharAt(), ensureCapacity(), getChars(), 

indexOf(), insert(), length(), setCharAt(), setLength(), substring(), toString() methods), 

concept of mutable and immutable string, Implementation of  I/O operations – keyboard input 

using BufferedReader& Scanner classes. 



Implementation of Single Level, Multilevel, Method Overriding and Dynamic Method 

Dispatch. Write programs on interfaces. Write programs on packages. 

Implementation of try, catch, throw, throws and finally, Creating own exceptions, 

Implementation of Multithreading, Synchronization, Inter Thread communication and 

deadlock. 

Basics of applet programming, applet life cycle, Implementation of even handling and 

listener, Creation of buttons and text fields. 

 

 

 

 

 

 

Text/Reference books: 

1. Ken Arnold, James Gosling, David Homes, "The Java Programming Language", 4th 

Edition, 2005.  

2. James Gosling, Bill Joy, Guy L Steele Jr, GiladBracha, Alex Buckley"The Java Language 

Specification, Java SE 8 Edition (Java Series)", Published by Addison Wesley, 2014.  

3. Joshua Bloch, "Effective Java" 2nd Edition,Publisher: Addison-Wesley, 2008.  

4. Cay S. Horstmann, GaryCornell, "Core Java 2 Volume 1 ,9th Edition,Printice Hall.2012 

5. Cay S. Horstmann, Gary Cornell, "Core Java 2 Volume 2 - Advanced Features)", 9th 

Edition, Printice Hall.2013  

6. Bruce Eckel, "Thinking in Java", 3rd Edition, PHI, 2002.  

7. E. Balaguruswamy, "Programming with Java", 4th Edition, McGraw Hill.2009.  

8. Paul Deitel, Harvey Deitel, "Java: How to Program", 10th Edition, Prentice Hall, 2011.  

9. "Head First Java", Orielly Media Inc. 2nd Edition, 2005.  

10. David J. Eck, "Introduction to Programming Using Java", Published by CreateSpace 

Independent Publishing Platform, 2009.  

11. John R. Hubbard, "Programming with JAVA", Schaum's Series, 2nd Edition, 2004. 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(CC 7) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

CC 8 
Paper-HCOM3CC08LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper-HCOM3CC08LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Describe the fundamental elements of relational database management systems. 
2. Explain the basic concepts of relational data model, entity-relationship model, relational 

database design, relational algebra and SQL.  

3. Design ER-models to represent simple database application scenarios . 
4. Convert the ER-model to relational tables, populate relational database and formulate SQL 

queries on data.  
5. Improve the database design by normalization. 
6. Familiar with basic database storage structures and access techniques: file and page 

organizations, indexing methods including B tree, and hashing. 
 

 
 

Paper - HCOM3CC08LTH 

Database Management System [60L] 

 

Introduction: Drawbacks of Legacy System; Advantages of DBMS; LayeredArchitecture of 

Database, Data Independence; Data Models; Schemas And Instances;Database Languages; 

Database Users, DBA; Data Dictionary; Functional Components ofDBMS. [5] 

 

ER Model: Entity, Attributes and Relationship; Structural Constraints; Keys; ERDiagram of 

Some Example Database; Weak Entity Set; Symbolic Conventions;Specialization and 

Generalization; Constraints of Specialization and Generalization;Aggregation. [10] 

 

Relational Model: Basic Concepts of Relational Model; Domain Constraints, Referential 

Integrity, Assertions, Triggers, Relational Algebra; TupleRelational Calculus; Domain 

Relational Calculus. [15] 

 

Relational Database Design: Problems of Un-Normalized Database; 

FunctionalDependencies, Derivation Rules, Closure Of FD Set, Membership Of A 

Dependency,Canonical Cover; Decomposition to 1NF,2NF,3NF and BCNF Using FD; 

Lossless JoinDecomposition Algorithm; Dependency Preservation. [10] 

 

SQL: Basic Structure, Data Definition, Constraints and Schema Changes; Basic SQLQueries 

(Selection, Insertion, Deletion, Update); Order by Clause; Complex Queries,Aggregate 



Function and Group by Clause; Nested Sub Queries; Correlated Sub Queries;Views (Insert-

Able and Updatable), Joined Relations; Set Comparisons (All, Some); etc. [10] 

 

Record Storage and File Organization: Fixed Length and Variable Length 

Records;Concepts of Disk Blocks; Spanned and Un-Spanned Organization of Records; 

PrimaryFile Organizations and Access Structures Concepts; Unordered, Sequential, 

Hashed;Concepts of Primary and Secondary Index; Dense and Sparse Index; Index 

SequentialFiles; Multilevel Indices. [10] 
 

Paper - HCOM3CC08LPR 

Database Management System Lab [40L] 

Group – A: SQL Queries [20L] 

Introduction to SQL Queries, Retrieving Data, Updating Data, Inserting Data, Deleting Data, 

Sorting and Filtering Data, Advanced Filtering, Summarizing Data, Grouping Data, 

Subqueries, Joining Tables, Managing Tables, Views. 

Group – B: Front End Design [20L] 

Any front-end design tool to develop applications as a stand-alone or web based application. 

 

Text/Reference books: 

 
1. Henry F. Korth and Silberschatz Abraham, “Database System Concepts”, Mc.Graw Hill. 

2. ElmasriRamez and NovatheShamkant, “Fundamentals of Database Systems”, Benjamin Cummings 

Publishing.Company. 

3. Jain: Advanced Database Management System CyberTech 

4. Date C. J., “Introduction to Database Management”, Vol. I, II, III, Addison Wesley. 

5. Ullman JD., “Principles of Database Systems”, Galgottia Publication. 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(CC 8) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

CC 9 
Paper-HCOM3CC09LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper-HCOM3CC09LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 
1. Analyze the performance of algorithms.   

2. Choose appropriate algorithm design techniques for solving problems. 

3. Understand how the choice of data structures and the algorithm designmethods impact the 

performance of programs.   

4. Clear up troubles the usage of set of rules design methods including the grasping approach, 

divide and overcome, dynamic programming, backtracking.   

5. Understand the variations among tractable and intractable problems. 

6. Introduce P and NP classes. 
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Design and Analysis of Algorithm [60L] 

Introduction: Order notations, induction, floor and ceiling functions, pigeon-hole principle, 

recurrence relations. [5L] 

 

Algorithm design techniques:  

 

Greedy algorithms: Introduction, Huffman code, Dijkstra algorithm, Spanning tree and 

minimum spanning tree (Kruskal and Prims algorithm), knapsack Problem. [10L] 

 

Divide and conquer algorithms:Introduction, Merge sort, Quick sort, Binary search, 

Multiplication of Large Integers, Strassen’s Matrix Multiplication, Closest-Pair and Convex-

Hull Problems. [10L] 

 

Dynamic programming: Introduction, Longest common subsequence, Warshall’s and 

Floyd’s Algorithm, knapsack Problem, Chained matrix multiplication. [8L] 

 

Backtracking Algorithms: N queens problem. [2L] 

 

Branch and Bound Technique: Introduction, Assignment Problem, Traveling salesman 

problem. [5L] 

 

Algorithms on arrays: Selection and median-finding, counting, string matching (Rabin-

Karp and Knuth-Morris-Pratt algorithms). [6L] 

 



Maximum flow Network: Introduction, Residual network, Ford-Fulkerson algorithm.[4L] 

 

Randomized algorithms: Monte Carlo and Las Vegas algorithms. [5L] 

 

NP-completeness: Classes P and NP, reduction, NP-completeness, Examples of NP-

complete problems. [5L] 
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 Design and Analysis of Algorithm Lab [40L] 

Implementation of Greedy algorithms like Huffman code, Dijkstra algorithm, Minimum 

spanning tree (Kruskal and Prims algorithm), Fractional Knapsack Problems. 

Implementationof Divide and conquer algorithms likeMerge sort, Quick sort, Binary search, 

Multiplication of Large Integers, Strassen’s Matrix Multiplication, Closest-Pair and Convex-

Hull Problems. 

Implementationof Dynamic programming like Longest common subsequence, Warshall’s and 

Floyd’s Algorithm, 0/1 Knapsack Problems. 

Implementation of median-finding, string matching (Rabin-Karp and Knuth-Morris-Pratt 

algorithms). 

 

 

 

 

Text/Reference books: 

 

1.T.H.Cormen et al -Introduction to Algorithms, PHI  

2. E.Horowitz, S.Sahani-Fundamentals of Computer Algorithms –Galgotia 

3. Bratley et al - Fundamentals of Algorithms, PHI 

4. Goodman: Introduction to Design and Analysis of Algorithms, TMH  

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(CC 9) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

CC 10 
Paper - HCOM4CC10NTH 

 

Credits : 5 

Full Marks : 65+20* 

Paper - HCOM4CC10NTU 
Credits : 1 

Full Marks :15 

Number of classes required : 75+25 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

Discrete Mathematics 

1. Write an argument using logical notation and determine if the argument is or is not valid.  

2. Demonstrate the ability to write and evaluate a proof or outline the basic structure of and give 

examples of each proof technique described. 

3. Understand the basic principles of sets and operations in sets.  

4. Prove basic set equalities.  

5. Apply counting principles to determine probabilities.  

6. Demonstrate an understanding of relations and functions and be able to determine their 

properties.  

Theory of Computation 

1. Construct finite state machines and the equivalent regular expressions.  

2. Prove the equivalence of languages described by finite state machines and regular 

expressions.  

3. Construct pushdown automata and the equivalent context free grammars.  

4. Prove the equivalence of languages described by pushdown automata and context free 

grammars.  

5. Construct Turing machines. 
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Discrete Mathematics and Theory of Computation [75L] 

Group – A 

Discrete Mathematics 

Induction: First and second (Strong) principle of Induction with examples. [2L] 

Sets: Definition, Universal set, subset, Power set, Operations on Set (Union, 

Intersection,Complement, Cartesian product, Computer representation of Sets.Principle of 

Inclusion and Exclusion: Proof, some simple problems, Application of PIE(To determine the 

number of solution in integers of an equation with constraint, to findnumber of primes of a 

positive number). [5L] 

 

Relation: Introduction, functions as relation, relation on set, properties of relation, combining 

relation, n-ary relation, database and relation – an application, Equivalencerelation & 

equivalence classes. [8L] 



 

Counting Theory: Multiplication Rule, Proof and simple problems on Order sample 

withrepetition, Order sample without repetition, unordered sample without 

repetition,unordered sample with repetition. [7L] 

 

Recurrence Relation: Definition, Modeling with recurrence relation (Tower of Hanoiand 

similar simple problems), Solving Recurrence relation (Linear Homogeneous 

&Inhomogeneous with constant coefficient), Divide and conquer algorithm and 

Recurrencerelation (Illustration with binary search, merge sort, quick sort and similar 

simpleproblems). [8L] 

 

Generating Function: Definition, Generating function to solve recurrence relation.[5L] 

 

Group – B 

Theory of Computation 

Introduction: Synchronous & Asynchronous Sequential Circuit, Storage Element, Melayand 

Moore Machines, Design Technique of State Machine. [3L]   

 

Finite State Model: Synchronous Sequential Machine; State Successor in 

SequentialMachine; Capabilities and Limitations of FSM; State Equivalence and 

MachineMinimization. [4L] 

 

Theory of Automata: Definition of Automation; Description of Finite 

Automation;Transition System; Properties of Transition Function; NDFA, DFA, Conversion 

fromNDFA to DFA, Minimization of States (Equivalence Partition);Conversion From 

Mooreto Mealy machine and Vice Versa. [7L] 

 

Formal Languages: Basic Definition of Grammar and Languages; Examples; 

ChomskyClassification of Languages; Languages and their Relations; Operation on 

Languages;Language and Automata. [7L] 

 

Regular Set and Regular Grammar: Regular Expression; Finite Automata and 

RegularExpression; Regular Grammars and Regular Languages; Pumping Lemma for 

RegularSets, Application of Pumping Lemma, Closure Properties of Regular Languages. 

[10L] 

 

Context-Free Languages: Basics of CFL; Sentential Forms; Derivation Trees;Ambiguity in 

CFG, Pushdown Automata:Basic Definition; Language Acceptance by PDA; 

DeterministicPDA. [5L] 

 

Turing Machine: Turing Machine Model; Representation of Turing Machine; 

LanguageAcceptability by TM; Design of TM; Nondeterministic TM; Universal TM. [4L] 
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Discrete Mathematics and Theory of Computation Tutorial [25L] 

Group – A: Tutorial of Discrete Mathematics [10L] 



Group – B: Tutorial of Theory of Computation [15L] 

Text/Reference books: 

 

1.Liu C. L., “Introduction to combinatorial mathematics”, McGraw Hill  

2. Mott J. L., Kandel A. and Baker T. P., “Discrete mathematics for Computer Scientists and 

Mathematicians”, PH 

3. Rosen—Discrete Mathematics, 2ndEdition,TMH 

4. Robert J. McElice , Robert B. Ash & Carol Ash, “Introduction to discrete Mathematics”, 

Tata McGraw Hill. 

5. Lipschutz—2000 Solved Problems in Discrete Mathematics, TMH  

6. Hopcroft JE. and Ullman JD., “Introduction to Automata Theory, Languages & 

Computation”, Narosa.  

7. K.L.P Mishra & N. Chandrasekharan – “Theory of Computer Science”, PHI  

8. Ash & Ash – “Discrete Mathematics”,TMH 

9. Kohavi ZVI, “Switching & Finite Automata”, 2nd Edn., Tata McGraw Hill.  

10. Linz Peter, “An Introduction to Formal Languages and Automata”, Narosa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question Pattern for End Semester Examination 
(CC 10) 

 
Section-I (Objective type)  

• 5 questions each carrying 3 marks have to be answered. 

• 4 questions each carrying 3 marks from Group – Ahave to be given. 

• 4 questions each carrying 3 marks from Group – Bhave to be given. 

 

Section-II  

3 questions each carrying 10 marks from Group – Ahave to be given. 

Section-III  

5 questions each carrying 10 marks from Group – Bhave to be given. 

 

Section-I is compulsory. Answer any 5 questions from Section-II and Section-III taking at least 2 

from each of the section. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 5 

CC 11 
Paper – HCOM5CC11LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper – HCOM5CC11LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Understand the nature of software development and software life cycle process models, agile 

software development, SCRUM and other agile practices.  

2. Explain methods of capturing, specifying, visualizing and analyzing software requirements.  

3. Understand concepts and principles of software design and user-centric approach and 

principles of effective user interfaces.  

4. Know basics of testing and understanding concept of software quality assurance and software 

configuration management process.  

5. Understand need of project management and project management life cycle.  

6. Understand project scheduling concept and risk management associated to various type of 

projects. 
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Software Engineering [60L] 

Introduction: S/W engineering discipline – evolution and impact, Program Vs S/W, 

Emergence of S/W engineering (Introduction to Control based design, Data structure oriented 

design, data flow oriented design, object oriented design). [5L] 

S/W life cycle: Usefulness, Life cycle Model (Classical water fall model, Iterative waterfall 

model, prototype model, spiral model, comparisons). [5L] 

S/W Requirement Specification: Need, Components and characteristic of SRS, SRS 

document for Simple problems. [10L] 

Software Project: Planning a Software Project. Effort Estimation: (COCOMO and Function 

Points Model), Project Scheduling, Staffing and Personnel Planning, Software Configuration 

Management Plan, Quality Assurance Plans, Project Monitoring Plans, Risk Management. 

[10L] 

 

S/W design: Cohesion & Coupling, S/W design Approach (Function oriented approach 

[DFD, Structure chart, Transformation of DFD into Structure chart], Object oriented 

approach [UML diagram, Use case model, class diagram, Interaction diagram]). [10L] 



Coding: Coding standards, Code review (Code walk through, Code Inspection, Clean room 

testing). [5L] 

Testing: Unit Testing (Driver and Stub Module, Black box testing [Equivalence class 

Partitioning and Boundary value analysis], White box testing [Statement coverage, 

Edge/branch coverage, condition coverage, path coverage), Integration Testing (Big bang, 

Top down, Bottom up, Mixed approach). [10L] 

Maintenance:   Characteristics,   Types   (corrective,   adaptive   and   perfective),   S/W 

maintenance process model (Reverse engineering cycle followed by forward engineering 

model). [5L] 
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 Software Engineering Lab [40L] 

Mini Project illustrating requirement specification, DFD, ER diagram, Data dictionary, Use 

Case diagram, Project management, Architecture and Component level design, testing by 

Software tools. [40L] 

 

Text/Reference books: 

 

1. Pankaj Jalote – An Integrated Approach to Software Engineering, NAROSA.  

2. Sommerville, Ian – Software Engineering, Pearson Education  

3. R. G. Pressman – Software Engineering, TMH  

4. Ghezzi, Software Engineering, PHI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(CC 11) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 5 

CC 12 
Paper – HCOM5CC12LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper – HCOM5CC12LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 
1. Independently understand basic computer network technology. 

2. Understand and explain Data Communications System and its components.  

3. Identify the different types of network topologies and protocols.  

4. Enumerate the layers of the OSI model and TCP/IP. Explain the function(s) of each layer.  

5. Identify the different types of network devices and their functions within a network  

6. Understand and building the skills of subnetting and routing mechanisms.  

7. Familiar with the basic protocols of computer networks, and how they can be used to assist in 

network design and implementation 
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Data Communication and Computer Network[60L] 

 

 

Data Communication: Components, Data Representation; Direction of Data Flow; Types of 

Connections; Categories of Networks: LAN, MAN and WAN; Concepts of Centralized and 

Distributed Networks; Concepts of Protocols, OSI and TCP/IP Models. [8L] 

 

Signals: Analog and Digital; Periodic and aperiodic Signals; Time Frequency Domains, 

Composite Signals; Concepts Of Frequency, Bandwidth , Bit Rate, Baud Rate, Channel 

Capacity; Nyquist & Shannon’s Theorem; Attenuation, Distortion and Noise, concept of 

modulation. [5L] 

 

Multiplexing: FDM (Multiplexing and Demultiplexing Process, Applications), TDM (Time 

Slot and Frames, Interleaving, Bit Padding, Applications),WDM.  [8L] 

 

Transmission Media: Guided Media (Twisted Pair, Co-Axial Cable, Fiber Optical Cable); 

Unguided Media (Radio Waves, Microwaves, Infrared, Satellite Communication); NIC. [5L] 

 

Switching: Circuit, Packet and Message Switching; Comparisons. [4L] 

 

Data Link Layer: Error Detection and Correction (Parity, Checksum, CRC, Humming 

Code); MAC Layer; Stop-And-Wait ARQ, Sliding Window Protocol, Selective Repeat ARQ, 

HDLC Protocol; ALOHA (Pure And Slotted), CMSA/CD Protocol, Polling; Token Passing; 

CDMA; Ethernet, Token Bus, Token Ring, ATM. [10L] 



 

Network Layer: IP Addressing and Classes of IP Address; Subnet; Static and dynamic 

routing; ARP; IP; ICMP; unicast and multicast routing protocols; [8L] 

 

Transport layer: process-to-process delivery; UDP; TCP; Congestion control protocols. 

[4L] 

 

Connecting Devices: Repeaters, Hub, Bridges, Switch, Router and Gateway. [3L] 

 

ApplicationLayer: client server model; FTP, HTTP, SMTP, Telnet etc protocols; Servers 

and Clients; Ports; DNS; Accounts, ISP; Email: Account, Sending, Receiving, Mailing List, 

IRC, Voice and Video Conferencing, WWW, Browsers. [5L] 

 

 

Paper – HCOM5CC12LPR 

Data Communication and Computer Network lab [40L] 

 

Networking programming using suitable software. [40L] 

 

Experiments using interprocess communication and Network communication, 

synchronization & IPC using semaphore, pipe & messages. 

Programs for FTP and socket based chat. 

Implementation of File Transfer – Communication through serial port – Communication 

through TCP/IP port 

Efficient error checking algorithms 

Remote Procedure Call, Remote Method Invocation. 

 

 

 

Text/Reference books: 

 

1. B. A. Forouzan – “Data Communications and Networking (3rd Ed.) “ – TMH  

2. A. S. Tanenbaum – “Computer Networks (4th Ed.)” – Pearson Education/PHI  

3. W. Stallings – “Data and Computer Communications (5th Ed.)” – PHI/ Pearson Education  

4. Lathi B. P., “Communication Systems”, John Wiley 
 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(CC 12) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 6 

CC 13 
Paper – HCOM6CC13LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper – HCOM6CC13LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 
1. Understand the various searching techniques, constraint satisfaction problem and example 

problems- game playing techniques. 

2. Apply these techniques in applications which involve perception, reasoning and learning. 

3. Explain the role of agents and how it is related to environment and the way of evaluating it 

and how agents can act by establishing goals.  

4. Acquire the knowledge of real world Knowledge representation. 

5. Analyze and design a real world problem for implementation and understand the dynamic 

behaviour of a system.  

6. Use different machine learning techniques to design AI machine and enveloping applications 

for real world problem. 

 

 

Paper – HCOM6CC13LTH 

Artificial Intelligence [60L] 

 

Introduction: AI applications, AI techniques, AI Problems. Importance of AI [2L] 

State Space search: State Space Graphs, Implicit and explicit graphs, Production Systems, 

formulating thestate-space; Uninformed search: breadth first search, depth first search; 

Uniform cost algorithm; Informed search: Generate-and-test, Hill Climbing, Best First 

Search, Problem Reduction, Constraint Satisfaction , Mean-Ends Analysis ;Analysis and 

comparison of search algorithms. [10L] 

Knowledge Representation:  Representations and Mappings, Knowledge representation 

method- Propositional Logic, Predicate logic, Representing Simple facts in Logic, 

Representing Instances and Isa relationships, Computable Functions and Predicates, 

Resolution- Forward and backward chaining. [10L] 

Slot and Filler Structures: Semantic Networks, Frames, Conceptual Dependencies, Scripts 

[8L]  

 

Game Playing: Two agent games, AND/OR graphs, Minimax procedure, and game trees, 

Alpha – Betapruning procedure, learning evaluation functions. [6L] 

 



Uncertainty: different types of uncertainty - degree of belief and degree of truth, various 

probabilityconstructs - prior probability, conditional probability, probability axioms, 

probability distributions, and jointprobability distributions, Bayes' rule, other approaches to 

modeling uncertainty, Dempster-Shafer theory,fuzzy sets/logic.[10L] 

Expert Systems: Concepts of Expert system systems; examples of expert systems. [4L] 

Logic Programming: Introduction to programming in logic. Declarative and Procedural 

Meaning, Data Objects, Lists, Operators, Controlled Backtracking. [10L] 

 

 

Paper – HCOM6CC13LPR 

Artificial Intelligence Lab [40L] 

 

Problem solving of Artificial Intelligence using Software [40L] 

 

Implementation of breadth first search, depth first search, Representations of Knowledge, 

Representing Simple facts in Logic, Minimax procedure, game trees, Alpha – Beta pruning 

procedure, learning, uncertainty, 

Introduction to programming in logic: Data Objects, Lists, Operators, Controlled 

Backtracking.  

 

 

Text/Reference:  

 

1. Elaine Rich and Kevin Knight: Artificial Intelligence, TMH 

2. Dan W. Patterson: Introduction to Artificial Intelligence and Expert Systems, PHI 

3. S. Russel and P. Norvig, "Artificial Intelligence, A modern Approach" 

4. Computational Intelligence, Eberhart, Elsevier, ISBN 9788131217832 

5. Artificial Intelligence: A New Synthesis, Nilsson, Elsevier, ISBN 9788181471901 
 

 

 

 

 

 

 

 

 

 



 

 

 

Question Pattern for End SemesterExamination 
(CC 13) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 6 

CC 14 
Paper – HCOM6CC14LTH 

 

Credits : 4 

Full Marks : 50+20* 

Paper – HCOM6CC14LPR 
Credits : 2 

Full Marks :30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance 

 

 

Outcomes : This course will enable students to: 
 

1. Provide comprehensive introduction about computer graphics system, design algorithms and 

two dimensional transformations. 

2. Familiar with techniques of clipping, three dimensional graphics and three dimensional 

transformations. 

3. Design, development and testing of modeling, rendering, shading and animation. 

 

 

Paper – HCOM6CC14LTH 

 

Computer Graphics [60L] 

 

Vector Space: vector, vector space and its properties, vector subspace, linear combination of 

vectors, linear span, complementary subspace, linear dependence and independence, bases 

and dimension, coordinates, dimension of a sub space. [10L] 

 

Introduction: VDU; Raster Scan and Random Scan Displays; Video Controller, Display 

Processor. [5L] 

 

Output Primitives: Points and Lines, Line Drawing Algorithms (Bresenham, DDA); Circle 

Generating Algorithms ( Properties Of Circle, Midpoint Circle Algorithm);Midpoint Ellipse 

Algorithms, Other Curves, Scan Line Polygon Fill Algorithms; Inside-Outside Test; Scan 

Line Fill of Curved Boundary Areas; Boundary fill Algorithms, Flood Fill Algorithm; Anti-

Aliasing.  [10L] 

 

2D Geometric Transformations: Translation, Rotation , Scaling; Matrix Representation, 

Homogeneous Coordinates; Composite Transformation(General Pivot Point Rotation, 

General Fixed Point Scaling, General Scaling Directions); Reflection, Shear; Transformations 

Between Coordinates Systems. [10L] 

 

2D Viewing: The Viewing Pipeline; Viewing Coordinate Reference Frame; Window-To-

View port Coordinate Transformation; Point and Line Clipping, Cohen Sutherland Line 

Clipping Algorithm; Polygon Clipping; Text Clipping.3D concepts: Three-Dimensional 

Object Representations – Three-Dimensional Geometric and Modeling Transformations – 

Three-Dimensional Viewing – Color models–Animation. [10L] 

 



Multimedia systems design: An Introduction – Multimedia applications – Multimedia 

System Architecture – Evolving technologies for Multimedia – Defining objects for 

Multimedia systems – Multimedia Data interface standards – Multimedia Databases. [5L] 

 

Multimedia file handling: Compression & Decompression – Data & File Format standards 

– Multimedia I/O technologies - Digital voice and audio – Video image and animation – Full 

motion video – Storage and retrieval Technologies. [5L] 

 

Hypermedia: Multimedia Authoring & User Interface – Hypermedia messaging -Mobile 

Messaging – Hypermedia message component – Creating Hypermedia message –Integrated 

multimedia message standards – Integrated Document management. [5L] 
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Computer Graphics Lab [40L] 

 

Implementation of graphics algorithms using Programming Language [40L] 

 

Implementation ofLine Drawing Algorithms (Bresenham, DDA); Circle Generating 

Algorithms (Midpoint Circle Algorithm);Midpoint Ellipse Algorithms, Polygon Fill 

Algorithms; Boundary fill Algorithms, Flood Fill Algorithm. 

Implementation of Translation, Rotation , Scaling; Composite Transformation, Reflection, 

Shear. 

Implementation ofCohen Sutherland Line Clipping Algorithm; Polygon Clipping. 

 

 
 

 

Books and References 

1. Hughes, Van Dam, et al. Computer Graphics Principles and Practice 3e, Pearson, 2014  

2. P Shirley, Fundamentals of Computer Graphics, 2e, AK Peters, 2005 1 of 3  

3. Hearn and Baker Computer Graphics with OpenGL, 3e, Prentice Hall, 2004.  

4. Foley and Van Dam, Fundamentals of Interactive Computer Graphics  

5. Moller and Haines, Real-time Rendering, AK Peters, 
 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(CC 14) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Discipline Specific Electives (DSE) 

SEMESTER – 5 

DSE 1 

Paper – HCOM5DS11LTH 

 

Credits : 4 

Full Marks : 50+20*=70 

Paper – HCOM5DS11LPR Credits : 2 

Full Marks : 30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 

& 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Review the fundamental concepts of a digital image processing system.  

2.  Analyze images in the frequency domain using various transforms.  

3. Evaluate the techniques for image enhancement and image restoration.  

4.  Categorize various compression techniques.  

5. Interpret Image compression standards.  

6.  Interpret image segmentation and representation techniques. 

 
 

Paper – HCOM5DS11LTH 

Digital Image Processing [60L] 

Introduction: Introduction of Image Processing with its applications, Components of Image 

processing system, Image Formation model. Image Sampling and Quantization - Spatial and 

Gray-Level Resolution; Some Basic Relationships Between Pixels -Neighbors, Adjacency, 

Connectivity, Regions, and Boundaries, Distance Measures, Image Operations on a Pixel 

Basis; Linear and Nonlinear Operations. [8L] 

Image Enhancement in the Spatial Domain: Some Basic Gray Level Transformations - 

Negatives, Log, Power-Law; Histogram Processing - Histogram Equalization, Histogram 

Matching (Specificationt); Enhancement Using Arithmetic/Logic Operations – Image 

Subtraction, Image Averaging; Basics of Spatial Filtering, Smoothing Spatial Filters; 

Sharpening Spatial Filters - Use of First and Second Derivatives for Enhancement  [ 10L] 

Image Enhancement in the Frequency Domain: Introduction to the Fourier Transform and 

the Frequency Domain - One-Dimensional Fourier Transform and its Inverse, Two-

Dimensional DFT and its Inverse, Filtering in the Frequency Domain, Smoothing and 

Frequency-Domain Filters; Sharpening and Frequency Domain Filters; The Fast Fourier 

Transform; [10L] 

 



Color Image Processing: Color Fundamentals, Color Models - RGB, CMY, HSI; 

Pseudocolor Image Processing – Intensity Slicing, Gray Level to Color Transformations; 

Basics of Full-Color Image Processing. [4L] 

 

Morphological Image Processing : Some Basic Concepts from Set Theory, Logic 

Operations Involving Binary Images, Dilation and Erosion, Opening and Closing, The Hit-or-

Miss Transformation, Some Basic Morphological Algorithms - Boundary Extraction, Region 

Filling, Extraction of Connected Components, Convex Hull, Thinning, Thickening; 

Extensions to Gray-Scale Images.[10L] 

 

Image Segmentation: Detection of Discontinuities - Point Detection, Line Detection, Edge 

Detection, Edge Linking and Boundary Detection - Local Processing, Global Processing via 

the Hough Transform, Thresholding - , Basic Global Thresholding, Basic Adaptive 

Thresholding, Optimal Global and Adaptive Thresholding, Local Thresholding; Region-

Based Segmentation - Region Growing, Region Splitting and Merging. [10L] 

 

Image Compression: Introduction, Lossy Compression techniques and Loss less image 

compression techniques, Huffman coding, Run Length Encoding, JPEG, Block Truncation 

compression. [8L] 
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Digital Image ProcessingLab [40L] 

Implementation of Image processing algorithms using Programming Language and 

software tools. [40] 

 

Image read, write, saving;Loading Video from WebCam/File, Drawing and Writing on 

Images, Basic Image Operations, Add Images and Threshold, Blending Images, Bitwise 

Operator, TrackBar, Object Detection using HSV Color space, Basic Thresholding, 

Histogram, Basic Geometric Transformation, Perspective Transformation, Affine 

Transformation, Adaptive Thresholding, Image Smoothing,  Morphological Transformation, 

Edge Detection Operators;Find and Draw contours,  Template Matching, Hough lines 

transform, Corner Detection, Image Pyramid (Blending and Reconstruction),Feature 

Detection (SIFT,SURF,ORB), Feature Matching, Mouse Events, Histogram and Back 

Projection, Object Tracking with Mean Shift,  Object Tracking with Camshift, Optical-flow-

with-lucas-kanade-method, Background Subtraction, k-NN Classification, Object Tracking 

using Homography, Fourier Transform, Wavelets, Face Detection Using Haar cascade 

classifier. 

DrawingLine, Scatter plot, Box plots etc ;Display of one of multiple images, Histograms, 

Creating subplots, Adding title to axes and plot;  figure size, legends; Showing and Saving 

plots, use of Seaborn. 

Bit plane slicing, Image negative, Local Binary Pattern, Histogram equalization, 

Convolution, Edge detection: : Sobel, Prewitt, Laplacian, Canny, Marr-Hilderth; Otsu and 

other thresholding, Contours, Morphological operators: erosion, dilation, opening ,closing, 

Hit and Miss transform, Thinning, Thickening, Watershed algorithm; Frequency domain 



transform: DFT,DCT,DWT; Multi resolution analysis (MRA), Huffman coding, Run length 

encoding, JPEG. Basic steganography: LSB, PVD,DWT etc. 

 

 

Text and Reference Books: 

 

1. Gonzalez, R. C. and Woods, R. E. [2002/2008], Digital Image Processing, 2nd/3rd ed., 

Prentice Hall. 

2. Sonka, M., Hlavac, V., Boyle, R. [1999]. Image Processing, Analysis and Machine Vision 

(2ndedition), PWS Publishing, or (3rd edition) Thompson Engineering, 2007 

3. Gonzalez, R. C., Woods, R. E., and Eddins, S. L. [2009]. Digital Image Processing Using 

MATLAB, 2nd ed., Gatesmark Publishing, Knoxville, TN. 

4. Anil K. Jain [2001], Fundamentals of digital image processing (2nd Edition), Prentice-

Hall, NJ  

5. Willian K. Pratt [2001], Digital Image Processing (3rd Edition), , John Wiley & Sons, NY 

6. Burger, Willhelm and Burge, Mark J. [2008]. Digital Image Processing: An Algorithmic  

Introduction Using Java, Springer 

7. Digital Image Analysis (With CD-ROM), Kropatsch, Springer, ISBN 978038795066 

8. Digital Image Processing, 6e (With CD), Jähne, Springer, ISBN:978-3-540-24035-8 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End SemesterExamination 
(DSE1) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

SEMESTER – 5 

DSE 1 

Paper – HCOM5DS12LTH 

 

Credits : 4 

Full Marks : 50+20*=70 

Paper – HCOM5DS12LPR Credits : 2 

Full Marks : 30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 

& 5 marks for Attendance  
 

 

Outcomes : This course will enable students to: 

 

1. Understand basics of Cryptography and Network Security.  

2. Secure a message over insecure channel by various means.  

3. Learn about how to maintain the Confidentiality, Integrity and Availability of a data.  

4. Understand various protocols for network security to protect against the threats in the 

networks. 
 

 

Paper – HCOM5DS12LTH 

Cryptography and Network Security [60L] 

Introduction: Introduction to Cryptography, Security Threats, Vulnerability, Types of 

attacks, Security approaches, Principles of Security, Security servicesand mechanism, 

Conventional Encryption Model, CIA model. [5L] 

 

Mathematical Background:Modular Arithmetic, Euclidean and Extended Euclidean 

algorithm, Prime numbers, Fermat and Euler’s Theorem. [10L] 

 

Cryptography Concepts:Introduction, Plaintext & Cipher text, Substitution Techniques, 

Transposition Techniques, Encryption & Decryption, Symmetric & Asymmetric key 

Cryptography, Key Range & Key Size. [10L] 

 

Symmetric Key Algorithm: Introduction, DES(Data Encryption Standard) algorithm, 

IDEA(International Data Encryption Algorithm) algorithm, RC5(Rivest Cipher 5) algorithm, 

AES (Advanced Encryption Standard). [10L] 

 

Asymmetric Key Algorithm: Introduction, RSA algorithm, Rabin cryptosystem,Elgamal 

cryptosystem, Elliptic curve cryptosystem, Digital Signature, Basic concepts of Message 

Digest and Hash Function. [15L] 

 

Internet Security Protocols & User Authentication: Basic Concepts, SSL protocol, 

Authentication Basics, Password, Authentication Token, Certificate based Authentication, 

Biometric Authentication. [5] 

 

Network Security: TCP/IP, Firewall, IP Security, VPN. [5] 



 

Paper – HCOM5DS12LPR 

 

Cryptography and Network Security Lab [40L] 

 

Implementation of different Substitution and Transposition Techniques. 

Implementation of different modules in DES(Data Encryption Standard), IDEA(International 

Data Encryption Algorithm), RC5(Rivest Cipher 5) and AES (Advanced Encryption 

Standard).  

Implementation of RSA algorithm, Rabin cryptosystem,Elgamal cryptosystem. 

Implementation of different modules in Digital Signature, Message Digest and Hash Function 

using Programming Language.  

 

 

Books & References 

 

1. “Cryptography and Network Security”, William Stallings, 2nd Edition, Pearson Education 

Asia  

2. “Network Security private communication in a public world”, C. Kaufman, R. Perlman and 

M. Speciner, Pearson  

3. Cryptography & Network Security: Atul Kahate, TMH.  

4. Cryptography and Network Security - B.A.Forouzan, McGraw-Hill publications. 

5. “Network Security Essentials: Applications and Standards” by William Stallings, Pearson  

6. “Designing Network Security”, MerikeKaeo, 2nd Edition, Pearson Books 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question Pattern for End Semester Examination 
(DSE1) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 5 

DSE 2 

Paper – HCOM5DS21LTH 

 

Credits : 4 

Full Marks : 50+20*=70 

Paper –HCOM5DS21LPR Credits : 2 

Full Marks : 30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 

& 5 marks for Attendance  
 

 

Outcomes : This course will enable students to: 

 

1. Use R-Studio to write and run R code 

2. Write syntactically correct R expressions that involve variables, variable assignment, 

operators and functions 

3. Identify basic R data types (character, double, integer and logical) 

4. Identify basic R data structures relevant to modern data analysis (atomic vectors and 

data frames) 

5. Import data into R 

6. Apply the basic verbs of data transformation (filtering, selecting, mutating, renaming 

and arranging) 

7. Create statistical graphics with ggplot2 

8. Find and read documentation for R packages and functions. 

 

Paper – HCOM5DS21LTH  

 

Programming in R 

 

Basics of R: Variables, Data Types, Vectors, Calling Functions, Function Documentation, 

Missing Data ,Data frames, Lists, Matrices,Arrays.[5L] 

 

Reading Data into R: Reading CSVs, Excel Data, Reading from Databases, Data from Other 

Statistical Tools, R Binary Files, Data Included with R, Extract Data from Web Sites [5L] 

 

Statistical Graphics: Base Graphics, ggplot2 [3L] 

 

Writing R Functions:Function Arguments, Return Values, do.call[5L] 

 

Program Control Statements: if and else,switch, if-else, Compound Tests, for Loops, while 

Loops, Controlling Loops [5L] 

 

Data Reshaping: cbind and rbind, Joins, reshape2 [5L] 

 

Manipulating Strings: paste, sprintf, Extracting Text, Regular Expressions [2L] 

 



Probability Distributions: Normal Distribution, Binomial Distribution, Poisson 

Distribution, Other Distributions [5L] 

 

Basic Statistics: Summary Statistics, Correlation and Covariance, T-Tests, ANOVA [5L] 

 

Linear Models: Simple Linear Regression, Multiple Regression, Generalized Linear 

Models,Logistic Regression, Poisson Regression, Other Generalized Linear Models, Survival 

Analysis [5L] 

 

Nonlinear Models: Nonlinear Least Squares, Splines, Generalized Additive Models, 

Decision Trees, Random Forests [5L] 

 

Time Series and Autocorrelation: Autoregressive Moving Average, VAR, GARCH  [5L] 

Clustering: K-means, PAM,3 Hierarchical Clustering [5L] 

 

 

Paper – HCOM5DS21LPR 

 

R programming Lab 

 

Problem solving using R programming [40] 

 

Basic programs over Arithmetic Operators, Relational Operators, Relational Operators, 

Relational Operators, Miscellaneous Operators, Implementing if, if…else, switch and 

different  loops( repeat, while, for).Program using built in functions and user defined 

functions. 

 

Different string manipulation programs, Vector and list manipulation programs, Different 

programs of Matrices, arrays, factors, Handling of Data frames, packages, data reshaping, 

Files and Charts 

 

Implementation of mean, median & mode; linear regression, multiple regression, logistic 

regression; normal distribution, binomial distribution and poisson regression analysis of 

covariance. 

 

 

Books and References: 

 

1. R for Everyone Advanced Analytics and Graphics Jared P. Lander 

2. William N. Venables and David M. Smith, An Introduction to R. 2nd Edition. 

Network Theory Limited.2009  

3. Norman Matloff, The Art of R Programming - A Tour of Statistical Software Design, 

No Starch Press.2011 

 

 

 

 



Question Pattern for End Semester Examination 
(DSE2) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

SEMESTER – 5 

DSE 2 

Paper – HCOM5DS22LTH 

 

Credits : 4 

Full Marks : 50+20*=70 

Paper  – HCOM5DS22LPR Credits : 2 

Full Marks : 30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 

& 5 marks for Attendance  
 

 

Outcomes : This course will enable students to: 

 

1. Acquire programming skills in core Python. 

2.  Acquire Object Oriented Skills in Python. 

3.  Develop the skill of designing Graphical user Interfaces in Python  

4.  Develop the ability to write database applications in Python. 
 

 

 

Paper – HCOM5DS21LTH 

 

Python programming [60L] 

 

Understanding Python:  Variables, basic operators, Understanding python blocks. [2] 

 

Data types: Declaring and using Numeric data types: int, float, complex, Using string data 

type and string operations, Defining list and list slicing, Use of Tuple data type. [5] 

 

Flow Control: Conditional blocks using if, else and elif, Simple for loops in python, For loop 

using ranges, string, list and dictionaries, Use of while loops in python Loop manipulation 

using pass, continue, break and else Programming using Python conditional and loops block. 

[5] 

 

Function, Module and Packages: Organizing python codes using functions, Organizing 

python projects into modules, Importing own module as well as external modules, 

Understanding Packages, Powerful Lamda function in python, Programming using functions, 

modules and external packages. [8] 

 

String, List and dictionary: Building blocks of python programs, Understanding string in 

build methods, List manipulation using in build methods, Dictionary manipulation, 

Programming using string, list and dictionary in build functions. [5] 

 

File Operations: Reading config files in python, Writing log files in python, Understanding 

read functions, read(), readline() and readlines(), Understanding write functions, write() and 

writelines(), Manipulating file pointer using seek, Programming using file operations. [5] 

 



Object oriented Programming: Concept of class, object and instances, Constructor class 

attributes and destructors, Real time use of class in live projects, Inheritance , overlapping 

and overloading operators, Adding and retrieving dynamic attributes of classes, Programming 

using Oops support. [10] 

 

Regular Expression: Powerful pattern matching and searching, Power of pattern searching 

using regex in python, Real time parsing of networking or system data using regex, 

Password, email, url validation using regular expression, Pattern finding programs using 

regular expression. [5] 

 

Exception Handling: Avoiding code break using exception handling, Safe guarding file 

operation using exception handling, Handling and helping developer with error code, 

Programming using Exception handling. [5] 

 

Database Interaction: SQL Database connection using python, Creating and searching 

tables, Reading and storing config information on database, Programming using database 

connections. [5] 

 

Multithreading: Understanding threads, Forking threads, Synchronizing the threads, 

Programming using multithreading. [5] 
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Python programming [40L] 

Problem Solving using Python Programming. [40] 

Boos & References 

1. Michael Urban and Joel Murach, Python Programming, Shroff/Murach, 2016 

2. Mark Lutz, Programming Python, O`Reilly, 4th Edition, 2010 

3. Core Python Programming (2nd Edition) by Wesley J. Chun 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(DSE2) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 6 

DSE 3 

Paper – HCOM6DS31LTH 

 

Credits : 4 

Full Marks : 50+20*=70 

Paper – HCOM6DS31LPR Credits : 2 

Full Marks : 30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 

& 5 marks for Attendance  
 

 
Outcomes : This course will enable students to: 

 

1. Comprehend the fuzzy logic and the concept of fuzziness involved in various systems 

and fuzzy set theory.  

2. Understand the concepts of fuzzy sets, knowledge representation using fuzzy rules, 

approximate reasoning, fuzzy inference systems, and fuzzy logic. 

3. Understand the fundamental theory and concepts of neural networks, Identify 

different neural network architectures, algorithms, applications and their limitations. 

4. Understand appropriate learning rules for each of the architectures and learn several 

neural network paradigms and its applications. 

5. Reveal different applications of these models to solve engineering and other 

problems. 
 

 

Paper – HCOM5DS31LTH 

 Soft computing [60L] 

Introduction:What is Soft Computing? Difference between Hard and Soft computing, 

Requirement of Soft computing, Major Areas of Soft Computing, Applications of Soft 

Computing. [5L] 

Neural Networks:What is Neural Network, Learning rules and various activation functions, 

Single layer Perceptrons , Back Propagation networks, Architecture of Backpropagation(BP) 

Networks, Backpropagation Learning, Variation of Standard Back propagation Neural 

Network, Introduction to Associative Memory, Adaptive Resonance theory and Self 

Organizing Map, Recent Applications.[15L] 

Fuzzy Systems:Fuzzy Set theory, Fuzzy versus Crisp set, Fuzzy Relation, Fuzzification, 

Minmax Composition, Defuzzification Method, Fuzzy Logic, Fuzzy Rule based systems, 

Predicate logic, Fuzzy Decision Making, Fuzzy Control Systems, Fuzzy Classification.[15L] 

Genetic Algorithm:History of Genetic Algorithms (GA), Working Principle, Various 

Encoding methods, Fitness function, GA Operators- Reproduction, Crossover, Mutation, 

Convergence of GA, Bit wise operation in GA, Multi-level Optimization.GA based Back 

propagationNetworks:GA based Weight Determination, K - factor determination in 

Columns.[15L] 



Hybrid Systems:Sequential Hybrid Systems, Auxiliary Hybrid Systems, Embedded Hybrid 

Systems, Neuro-Fuzzy Hybrid Systems, Neuro-Genetic Hybrid Systems, Fuzzy-Genetic 

Hybrid Systems. [5L] 

Fuzzy Back propagation Networks: LR type Fuzzy numbers, Fuzzy Neuron, Fuzzy BP 

Architecture, Learning in Fuzzy BP, Application of Fuzzy BP Networks. [5L] 

 

Paper – HCOM6DS31LPR 

 

Soft computing Lab [40L] 

Problem solving using soft computing techniques. 

 

Books & references 

1. S.Rajasekaran, G. A. Vijayalakshami, PHI. 

 2. Genetic Algorithms: Search and Optimization, E. Goldberg.  

3. Neuro-Fuzzy Systems, Chin Teng Lin, C. S. George Lee, PHI.  

4. Build_Neural_Network_With_MS_Excel_sample by Joe choong 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(DSE3) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

SEMESTER – 6 

DSE 3 

Paper – HCOM6DS32LTH 

 

Credits : 4 

Full Marks : 50+20*=70 

Paper – HCOM5DS32LPR Credits : 2 

Full Marks : 30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 

& 5 marks for Attendance  

 

 
Outcomes : This course will enable students to: 

 

1. Know basic notions and definitions in data analysis, machine learning.  

2. Know standard methods of data analysis and information retrieval  

3. Formulate the problem of knowledge extraction as combinations of data filtration, 

analysis and exploration methods.  

4. Translate a real-world problem into mathematical terms.  

5. Possess main definitions of subject field.  

6. Possess main software and development tools of data scientist.  

7. Learn to develop complex analytical reasoning. 

 

 

Paper – HCOM5DS32LTH 

Data Science [60L] 

Probability and Statistics:Combinatorial probability, Independence of events, Conditional 

probabilities. [2L] 

Random variables, densities, Expectation, Variance and moments, Standard univariate 

distributions, Independence of random variables. [6L] 

Introduction to Statistics with examples of its use, Draw random samples, Descriptive 

statistics, Graphical statistics: Histogram, scatter diagram, Pie diagram, estimates sample 

moments, sample mean, sample standard deviation. [8L] 

Sampling distributions based on normal populations - t, chi-square and F distribution. [4L] 

Testing of Hypothesis: one sample and two sample tests based on t, chi-square and F 

distributions. - Error probabilities, statistical power of test, p-values, log-likelihood ratio test. 

[8L] 

Machine Learning:  

Unsupervised Learning, Basic Concept , K-means Clustering, K-Nearest Neighbours. [5L] 



Supervised Learning: Linear Regression, Polynomial Regression, Logistic 

Regression,Naïve Bayes, Bayes Theorem. Decision Trees, Random Forests, Perceptrons, 

Gradient Descent, Multi-Layered Perceptrons(MLP),Support Vector Machines. [10L] 

Train-test, F1 Score, Accuracy, Confusion Matrix, Precision, Principal Component Analysis, 

Dimensionality Reduction. [5L] 

Data Visualization:Basic principles; ideas and tools for data visualization. [2L]  

Introduction Deep learning:Basic concept of Deep Learning, Difference from Machine 

Learning.Convolutional Neural Networks: Architectures, convolution layers.Recurrent 

Neural Networks:LSTM, GRU, Encoder Decoder architectures. [10L] 

 

Paper – HCOM6DS32LPR 

 

Data Science Lab [40L] 

Problem solving of using different data sets and algorithms. 

 

Books & References 

1. Cathy O'Neil and Rachel Schutt. Doing Data Science, Straight Talk from the 

Frontline. O'Reilly. 2014.  

2. 1. Jure Leskovek, AnandRajaraman and JefffeyUllman.Mining of Massive 

Datasets.v2.1, Cambridge University Press. 2014. (free online) 

3. Kevin P. Murphy. Machine Learning: A Probabilistic Perspective. ISBN 0262018020. 

2013.  

4.  Trevor Hastie, Robert Tibshirani and Jerome Friedman.Elements of Statistical 

Learning, Second Edition.ISBN 0387952845. 2009. (free online)  

5. Avrim Blum, John Hopcroft and RavindranKannan.Foundations of Data Science. 

 

 

 

 

 

 

 

 

 



 

 

 

Question Pattern for End Semester Examination 
(DSE3) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 6 

DSE 4 

Paper – HCOM5DS41LTH 

 

Credits : 4 

Full Marks : 50+20*=70 

Paper –HCOM5DS41LPR Credits : 2 

Full Marks : 30 

Number of classes required : 60+40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 

5 marks for Attendance  
 

 
Outcomes : This course will enable students to: 

 

1. Describe clearly a problem, identify its parts and analyze the individual functions.  

2. Perform feasibility study for solving an optimization problem 

3. Perform mathematical translation of the verbal formulation of an optimization 

problem.  

4. Design algorithms, the repetitive use of which will lead reliably to finding an 

approximate solution  

5. Evaluate and measure the performance of an algorithm.  

6. Discover study and solve optimization problems.  

7. Understand optimization techniques using algorithms.  

8. Investigate, study, develop, organize and promote innovative solutions for various 

applications. 
 

 

Paper – HCOM6DS41LTH 

Optimization Techniques [60L] 

Introduction: Origin and development of operation research, Nature and characteristic 

features, models in O.R., application of O.R. [4L] 

 

Linear Programming Problem: Introduction, mathematical formulation of the problem and 

graphical solution method. [5L] 

 

Simplex Method: Introduction, computational procedure, artificial variable, problem of 

degeneracy, application of simplex method. [8L] 

 

Duality: Concept, formulation of primal – dual, duality and simplex method, Dual Simplex 

method. [5L] 

 

Transportation Problem: Introduction, mathematical formulation, finding initial basic 

feasible solution, optimality, degeneracy, unbalanced transportation problem. [6L] 

 

Assignment Problem: Introduction, mathematical formulation and solution. [5L] 

 

Inventory Model: Introduction to inventory control, deterministic inventory model, EOQ 

model with quantity discount. [8L]  



 

Queuing Models: Concepts relating to queuing systems, basic elements of queuing model, 

role of Poison & exponential distribution, concepts of birth and death process. [6L] 

 

Network Scheduling: Introduction, Critical Path Method (CPM), PERT calculation. [8L] 

 

Information Theory: Introduction, Entropy and its properties, joint and conditional 

entropies, Mutual information, Encoding. [5L] 

 

Paper – HCOM6DS41LPR 

Optimization Techniques lab [40L] 

Implementation of Graphical solution of Linear Programming problems and Simplex 

Method. [16L] 

Implementation of Transportation Problem, Assignment Problem. [12L] 

Implementation of network models. [12L] 

 

Boosk & References: 

 

1. J K Sharma, Operations Research Theory and Applications, MacMillan India Ltd. 

2. N D Vohra, Quantitative Techniques in management, Tata McGraw Hill. 

3. Handy A Taha, Operations Research – An Introduction, Prentice Hall of India, New 

Delhi. 

4. Wagner H M, Principles of Operations Research: With Applications to Management 

Decisions, Prentice-Hall of India, New Delhi. 

5. Hillier F S and Lieberman G J, Operations Research, Holden Day Inc., San Francisco. 

6. Payne T A, Quantitative Techniques for   Management: A Practical Approach, Reston 

Publishing Co. Inc., Virginia. 

7. Wilkes F M, Baum P and Smith G D, Management Science: An introduction, John Wiley 

and Sons, Santa Barbara. 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

Question Pattern for End Semester Examination 
(DSE4) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered. 

• 8 questions each carrying 2 marks have to be given. 

 

Section-II  

8 questions each carrying 8 marks have to be given. 

Section-I is compulsory. Answer any 5 questions from Section-II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

SEMESTER – 6 

DSE 4 
Paper – HCOM6DS42J 

 

Credits : 6 

Full Marks : 80+20*=100 

Number of classes required : -- 

*15 Marks are reserved for Internal Assessment (one Presentation is to be taken in Mid 

Semester) & 5 marks for Attendance. 
 

 

Outcomes : This course will enable students to: 
 

1. Identify a suitable problem to be solved computationally and reflectively analyze 

proposed solutions to the identified computing problem. 

2. Design and develop solutions to the problem and analyze results. 

3. Prepare a thesis and defend the thesis on the work done. 

4. Augment the knowledge base in the chosen area of computing, adhering to ethical 

practices at every stage. 

 
 

Paper-HCOM6DS42J 

PROJECT WORK 

The studentsare expected to demonstrate the core competency in the development of 

enhancements to the knowledge base in the area of interest in computing. The secondary 

competencies include the management of time bound projects involving research, analysis of 

problem complexities, design and development of effective solutions and communication of 

the project’s progress, adhering to ethical practices at every stage. This stage of the project 

evaluates the state of maturity of these competencies. The students are expected to present 

two reports at intermediate stages, as well as prepare and defend a thesis on their research 

work. The students should take a new research-oriented project in consultation with the 

assigned project supervisor. 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(DSE4) 

A) Literature Review and Problem Formulation: 30 marks  

B) Report Writing: 30 marks  

C) Presentation: 10 marks 

D) Viva-Voce: 10 marks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 / SEMESTER – 2 

GE 1 

Paper – HCOM1GE01LTH  Credits : 4 

Full Marks : 50+20* 

Paper – HCOM1GE01LPR 
 

Credits : 2 

Full Marks : 30 

Number of classes required : 60 + 40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 

& 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Introduces the concepts of computer basics & programming. 

2. Understand the concept of input and output devices of Computers and how it works 

and recognize the basic terminology used in computer programming.  

3. Write, compile and debug programs and use different techniques for problem solving 

in computer.  

4. Acquire programming skills in core Python. 

5. Acquire Object Oriented Skills in Python. 

6. Develop the skill of designing Graphical user Interfaces in Python. 

7. Develop the ability to write database applications in Python. 

 

 

Paper – HCOM1GE01LTH  

Problem Solving Using Computer [60L] 

Group – A 

(Computer Fundamentals) 

Introduction to Computers: Characteristics of Computers, Uses of computers, Types and 

generations of Computers. [2L] 

Basic Computer Organization: Units of a computer, CPU, ALU, memory hierarchy, 

registers, I/O devices. [2L] 

Introduction to Programming Languages: Machine Language, Assembly Language, High 

LevelLanguage. [1L] 

Software: Systems and Application s/w, System Software: Classifications- Operating 

Systems (OS); Translators – Compilers and Interpreters, Pre-processors, Assemblers, 

Loaders, Linkers. [8L] 

Planning the Computer Program: Concept of problem solving, Problem definition, 

Program design, Debugging, Types of errors in programming, Documentation, Function 

oriented and Object Oriented Paradigm: Basic characteristics, Definition, Brief comparison. 

[6L] 

Techniques of Problem Solving: Flowcharting, decision table, algorithms, Pseudo codes. 

[6L] 



Group – B  

 

(Programming using Python) 

 

Overview of Programming: Structure of a Python Program, Elements of Python [3L] 

 

Introduction to Python: Python Interpreter, Using Python as calculator, Python shell, 

Indentation. Atoms, Identifiers and keywords, Literals, Strings, Operators (Arithmetic 

operator, Relational operator, Logical or Boolean operator, Assignment, Operator, Ternary 

operator, Bit wise operator, Increment or Decrement operator). [8L] 

 

Creating Python Programs: Input and Output Statements, Control statements (Looping- 

while Loop, for Loop, Loop Control, Conditional Statement- if...else, Difference between 

break, continue and pass). [8L] 

 

Structures: Numbers, Strings, Lists, Tuples, Dictionary, Date & Time, Modules, Defining 

Functions, Exit function, default arguments. [8L] 

 

Introduction to Advanced Python: Objects and Classes, Inheritance, Regular Expressions, 

Event Driven Programming, GUI Programming. [8L] 

 

Paper – HCOM1GE01LPR 

Problem Solving Using Computer Lab [40L] 

Group – A: Word processing, Spreadsheet, Presentation S/W tools. [10L] 

Introduction to MS Word and users utilities, Exploring Templates & Formation of 

documents, Table Handling, Mail merge and Print process 

Spread sheet,Work book Window, Formatting cells/Worksheet, Working with formula, 

function and charts, Filtering data and printing a presentation 

Introduction to M.S Power point, Creating Templates-Fonts and color editing, Adding 

Multimedia effects, Consolidating using Ms power point. 

 

Group – B: Programming using Python. [30L] 

Problem solving using python programming 

Text/ Reference Books: 

 

1. P. K. Sinha &PritiSinha , “Computer Fundamentals”, BPB Publications, 2007.  

2. Dr. Anita Goel, Computer Fundamentals, Pearson Education, 2010.  

3. John V. Guttag, “Introduction to Computation and Programming Using Python”, MIT 

Press 

4. Allen Downey, “Think Python: How to Think Like a Computer Scientist”, O’Reilly 

5. Mark Lutz, “Learning Python, 5th Edition”, O’Reilly 

6. T. Budd, Exploring Python, TMH, 1st Ed, 2011  

 



Question Pattern for End Semester Examination 
(GE 1) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered 

• 4 questions each carrying 2 marks from Group – Ahave to be given. 

• 4 questions each carrying 2 marks from Group – Bhave to be given. 

 

Section-II  

2 questions each carrying 8 marks from Group – Ahave to be given. 

Section-III  

6 questions each carrying 8 marks from Group – Bhave to be given. 

 

Section-I is compulsory. Answer any 5 questions from Section-II and Section-III taking at least 1 

from each of the section. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 / SEMESTER – 4 

GE 2 

Paper – HCOM1GE02LTH  Credits : 4 

Full Marks : 50+20* 

Paper – HCOM1GE02LPR 
 

Credits : 2 

Full Marks : 30 

Number of classes required : 60 + 40 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 

& 5 marks for Attendance  

 

 

 

Outcomes : This course will enable students to: 

 

1. Describe the fundamental elements of relational database management systems. 

2. Explain the basic concepts of relational data model, entity-relationship model, relational 

database design, relational algebra and SQL.  
3. Design ER-models to represent simple database application scenarios. 
4. Convert the ER-model to relational tables, populate relational database and formulate SQL 

queries on data.  
5. Improve the database design by normalization. 
6. Understand basic computer network technology. 

7. Understand and explain Data Communications System and its components.  

8. Identify the different types of network topologies and protocols.  

9. Enumerate the layers of the OSI model and TCP/IP. Explain the function(s) of each layer.  

10. Identify the different types of network devices and their functions within a network  

11. Understand and building the skills of subnetting and routing mechanisms.  

 

 

Paper – HCOM1GE02LTH  

DBMS and Computer Network [60L] 

Group – A  

(DBMS) 

Introduction: Drawbacks of Legacy System; Advantages of DBMS; Layered Architecture of 

Database, Data Independence; Data Models; Schemas and Instances; Database Languages. 

[6L] 

ER Model: Entity, Attributes and Relationship; Structural Constraints; Keys; ER Diagram of 

Some Example Database; Weak Entity Set; Symbolic Conventions; Specialization and 

Generalization. [6L] 

Relational Model: Basic Concepts of Relational Model; Relational Algebra. [6L] 

SQL: DDL, DML, Queries. [7L] 

Integrity Constraints: Domain Constraints, Entity and Referential Integrity. [2L] 

Relational Database Design: Problems of Un-Normalized Database; Functional 

Dependencies, Derivation Rules, Decomposition to 1NF, 2NF, 3NF, BCNF Using FD; 

Lossless Join Decomposition Algorithm; Dependency preservation. [8L] 



Group – B  

(Computer Network) 

Introduction: Components, Uses, Application, LAN, MAN, WAN; Topology. [4L] 

Network Software:Layered, Interface, Protocol, Connection Less and Connection Oriented 

Service, ISO-OSI and TCP/IP model, Functionalities of each layer.[4L] 

Data and Signals: Periodic & Non-periodic signals, Bandwidth, Bit Rate, Baud Rate, Bit 

Length, and Composite Signal. [2L] 

Transmission Media: Transmission Spectrum, Guided (Twisted Pair, Coaxial, Optical 

Fiber) and Unguided (Radio Wave, Microwave, Infrared, and Satellite Communication: 

Geostationary, Low Orbit and VSAT). [5L] 

Multiplexing: FDM, TDM, WDM. [2L] 

Internet: Bridges, Routers, Modem, DNS, URL, ISDN, WWW, Browser, IPAddress, E-

mail: Architecture and services. [8L] 

Paper – HCOM1GE02LPR 

DBMS and Web Design Lab [40L] 

Group – A: SQL. [20L] 

Introduction to SQL Queries, Retrieving Data, Updating Data, Inserting Data, Deleting Data, 

Sorting and Filtering Data, Advanced Filtering, Summarizing Data, Grouping Data, 

Subqueries, Joining Tables, Managing Tables, Views. 

Group – B: Web Design using S/W. [20L] 

HTML Programming: Head, Body, Colors, Attributes, Lists, Relative Links, Images, Tables, 

Form 

CSS:  Creating Style Sheet, Properties, CSS Styling (Background, Text Format, Controlling 

Fonts), Working with block elements, objects and functions, Working with Lists and Table. 

PHP and MySQL: Basic Syntax, Defining variable and constant, Php Data type, Operator and 

Expression, Decisions and loop, Function, Array, Handling Html Form with Php, Working 

with file and Directories, Session and Cookies, Database Connectivity with MySql. 

 

Text/ Reference Books: 

 

1. R. Elmasri, S.B. Navathe, Fundamentals of Database Systems 6th Edition, Pearson 

Education, 2010.  

2. R. Ramakrishanan, J. Gehrke, Database Management Systems 3rd Edition, McGraw-Hill, 

2002.  

3. A. Silberschatz, H.F. Korth, S. Sudarshan, Database System Concepts 6th Edition, 

McGraw Hill, 2010.  

4. Data Communication and Networking, B.A. Forouzan, TMH. 

5. Data and Computer Communication, W. Stallings, Pearson Education. 

6. Computer Network, Tanenbaum, Pearson Education. 

 

 



Question Pattern for End Semester Examination 
(GE2) 

 
Section-I (Objective type)  

• 5 questions each carrying 2 marks have to be answered 

• 4 questions each carrying 2 marks from Group – Ahave to be given. 

• 4 questions each carrying 2 marks from Group – Bhave to be given. 

 

Section-II  

4 questions each carrying 8 marks from Group – Ahave to be given. 

Section-III  

4 questions each carrying 8 marks from Group – Bhave to be given. 

 

Section-I is compulsory. Answer any 5 questions from Section-II and Section-III taking at least 2 

from each of the section. 
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Course Structure: Semester-wise distribution of Courses 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choices for Discipline Specific Electives (DSE)* 

DSE1 (For Semester 2) DSE2 (For Semester 3) DSE3 (For Semester 4) 

Course Code Course Name Course Code Course Name Course Code Course Name 

XCOM2DS11T Sensor network 

& IOT  
XCOM3DS21P Python 

programming 
XCOM4DS31T Data Science 

XCOM2DS12T Embedded 

Systems 
XCOM3DS22P R 

Programming 
XCOM4DS32T E-Commerce 

XCOM2DS13T Parallel 

Computing 
XCOM3DS23P PHP 

programming 
XCOM4DS33T Cloud 

Computing 

XCOM2DS14T Computational 

Intelligence 
XCOM3DS24P Android 

Programming 
XCOM4DS34T Mobile 

Computing 

XCOM2DS15T Information & 

Coding Theory 
XCOM3DS25P XML 

programming 
XCOM4DS35T Compiler 

Design 

XCOM2DS16T Data Mining & 

warehousing 

  XCOM4DS36T Remote 

Sensing & GIS 

application 

*A student has to opt for any one of the courses available/given by the department in a specific year under each 

category. 

 

Semester Course Code Course Name Credits 

 

 

1 

XCOM1CC01T Design and Analysis of Algorithms  6 

XCOM1CC02T Advanced Operating Systems  6 

XCOM1CC03T Data Communication and Computer Networks 6 

XCOM1CC04P Object Oriented Programming with Java 6 

XCOM1CC05P Algorithm Lab & Advanced OS Lab with Linux  6 

  Total 30 

 

 

2 

XCOM2CC06T Advanced Computer Architecture 6 

XCOM2CC07T Advanced DBMS 6 

DSE 1 See Elective-I 6 

XCOM2CC08P Advanced Web Design & Administration Lab 6 

XCOM2CC09P Advanced DBMS Lab & S/W Tools Lab 6 

  Total 30 

 

 

3 

XCOM3CC10T Optimization Techniques 6 

XCOM3CC11T Cryptography and Network Security 6 

XCOM3CC12T Digital Image Processing 6 

DSE 2 See Elective-II 6 

XCOM3CC13T Image Processing Lab & Minor Project 6 

  Total 30 

 

 

4 

XCOM4CC14T Software Engineering 6 

XCOM4CC15T Artificial Intelligence 6 

DSE 3 See Elective-III 6 

XCOM4CC16P Seminar & Grand Viva 6 

XCOM4CC17J Project Work 6 

  Total 30 

  Grand Total 120 



 

SEMESTER – 1 

XCOM1CC01T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

1. Analyze the performance of algorithms.   

2. Choose appropriate algorithm design techniques for solving problems. 

3. Understand how the choice of data structures and the algorithm design methods impact the 

performance of programs.   

4. Clear up troubles the usage of set of rules design methods including the grasping approach, 

divide and overcome, dynamic programming, backtracking.   

5. Understand the variations among tractable and intractable problems. 

6. Understand P and NP classes. 

 
 

Paper - XCOM1CC01T 

  DESIGN AND ANALYSIS OF ALGORITHM 

 

 

Introduction: Order notations, induction, floor and ceiling functions, pigeon-hole principle, recurrence 

relations. [5L] 

 

Algorithm design techniques:  

 

Greedy algorithms: Introduction, Huffman code, Dijkstra algorithm, Spanning tree and minimum 

spanning tree (Kruskal and Prims algorithm), knapsack Problem. [6L] 

 

Divide and conquer algorithms: Introduction, Merge sort, Quick sort, Binary search, Multiplication of 

Large Integers,Strassen’s Matrix Multiplication, Closest-Pair and Convex-Hull Problems. [10L] 

 

Dynamic programming:Introduction,Longest common subsequence, Warshall’s and Floyd’s Algorithm, 

knapsack Problem, Chained matrix multiplication. [6L] 

 

Backtracking Algorithms:N queens problem.[2L] 

 

Branch and Bound Technique:Introduction, Assignment Problem, Traveling salesman problem. [4L] 

 

 

Algorithms on arrays: Selection and median-finding, counting, string matching (Rabin-Karp and Knuth-

Morris-Pratt algorithms). [6L] 

 

Maximum flow Network: Introduction, Residual network, Ford-Fulkerson algorithm.[2L] 

 



Randomized algorithms: Monte Carlo and Las Vegas algorithms. [4L] 

 

Tree Algorithms: Binary Search Tree, AVL tree, 2- 3 Tree, Red Black Tree, Splay Tree – Amortized analysis. 

[10L] 

 

NP-completeness: Classes P and NP, reduction, NP-completeness, Examples of NP-complete problems. [5L] 

 

 

 

Text and References: 

 

1. T.H.Cormen et al -Introduction to Algorithms, PHI  

2. E.Horowitz, S.Sahani-Fundamentals of Computer Algorithms –Galgotia 

3. Bratley et al - Fundamentals of Algorithms, PHI 

4. Goodman: Introduction to Design and Analysis of Algorithms, TMH  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM1CC01T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 

XCOM1CC02T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Understand network aspect and foundations of Distributed Systems. 

2. Analyze the inter process communication (IPC) paradigms like shared memory and message 

passing. 

3. Understand different local and remote synchronization techniques. 

4. Understand the fault tolerance and server types. 

5. Understand the issues involved in studying process and resource management 

6. Apply Distributed web-based system.  

7. Understand the importance of security in distributed systems 

8. Understand Distributed File Systems and Distributed Shared Memory. 

 
 

Paper - XCOM1CC02T 

  ADVANCED OPERATING SYSTEMS 

 

Fundamentals: Definition and basic concept of distributed computing; evolution; distributed system models; 

distributed operating system (dos) definition and basic concept; design issues of dos; distributed computing 

environment. [5] 

 

Communication in Distributed System: Computer Network and Layered protocols, Message passing and 

related issues, synchronization, Buffering, Client Server model & its implementation, remote procedure call and 

implementation issues, Case Studies. [10] 

 

Synchronization in distributed systems: Clock synchronization and related algorithms, mutual exclusion, 

Deadlock in distributed systems. [10] 

 

Processes and scheduling in distributed systems: Threads, system model, scheduling in distributed systems: 

Load balancing and sharing approach, fault tolerance, process migration. [8] 

 

Distributed File Systems: Introduction, features & goal of distributed file system, file models, file accessing 

models, file sharing semantics, file caching scheme, file replication, fault tolerance. [8] 

 

Naming: Naming Overview, Features, Basic concepts, System oriented names, Object locating mechanisms, 

Issues in designing human oriented names, Name caches, Naming and security, DNS. [5] 

 

Distributed Shared Memory: Introduction, general architecture of DSM systems, design and implementation 

issues of DSM, granularity, structure of shared memory space, consistency models, replacement strategy, 

thrashing, advantages of DSM. [10] 

 

Security:  Introduction of Security in Distributed OS, Overview of security techniques, features, Need, Access 

Control, Security Management. [4] 

 



Text and References: 

 

1. Distributed Operating Systems Concepts and Design, Pradeep K. Sinha, PHI 

2. Distributed Systems: Concepts and Design by George Coulouris, Jean Dollimore, TimKindberg, Pearson 

3. Distributed Operating Systems by Andrew S Tannebaum, Pearson 

4. Distributed Computing by Sunita Mahajan & Seema Shah OXFORD 

5. Distributed Systems: Principles and Paradigms by Andrew S Tanebaum, Maarten Van Steen, PHI 

6. Distributed Computing, Fundamentals, Simulations and Advanced topics, 2nd Edition, HagitAttiya and 

Jennifer Welch, Wiley India 

7. M. Singhal& N. Shivaratri, “Advanced Concepts in Operating Systems: Distributed, Database and 

Multiprocessor Operating Systems”, Tata McGraw Hill, 2001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Question Pattern for End Semester Examination 
(XCOM1CC02T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 

XCOM1CC03T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

 

1. Understand the basic concepts of data communications including the key aspects of 

networking and their interrelationship, packet switching, circuit switching and cell 

switching. 

2. Unambiguously explain networking as it relates to the connection of computers, 

media, and devices (routing). 

3. Intelligently compare and contrast local area networks and wide area networks in 

terms of characteristics and functionalities.  

4. Evaluate the performance of a single link, logical process-to-process (end-to-end) 

channel, and a network as a whole (latency, bandwidth, throughput).  

5. Differentiate among and discuss the four levels of addresses (physical, logical, port, 

and specific used by the Internet TCP/IP protocols. 

6. Understand the concept of reliable and unreliable transfer protocol of data and how 

TCP and UDP implement these concepts, to understand the client/server model and 

socket API with their implications, skills to implement a network protocol based on 

socket programming.  

7. Demonstrate the significance and purpose of protocols and standards and their key 

elements and use in data communications and networking. 

 
 

Paper - XCOM1CC03T 

  DATA COMMUNICATION AND NETWORKING 

 

Introduction to Computer Networks: Evolution of Computer Networks; Networksgoals, uses and 

applications; Network Hardware and Software; Protocol Hierarchies, Design issues for the Layer; Reference 

Models: OSI and TCP/IP; Example Networks-Internet, ARPANET, NSFNET; Connection Oriented Networks: 

X.25, Frame Relay, and ATM, Overview of communication. [8] 

 

Communication model – Data communications and Networking – Data transmission concepts and terminology 

– Transmission media –Data Encoding Techniques – Digital Data communication Techniques- Data link 

Control Protocols: Aloha and Carrier Sense Protocols, Ethernet, Token Ring, FDDI. [10] 

 

Flow Control: Stop and wait ARQ, Sliding Window, Go Back N, Selective Repeat.  [6] 

 

Connecting Devices: Bridges, Backbone Networks, Virtual LAN. [3] 

 

Internetworking: Virtual Circuits and datagrams, IP addressing, Subnetting, CIDR. [6] 

 



Routing Algorithms: Introduction and Classification of R.A.: Interior and exterior routing; Properties of R.A.; 

Optimality Principle; Shortest Path Routing; Multipath (MPA); Centralized Routing; Hot Potato; Flooding; 

Distributed-Distance Vector Routing; Link State Routing; Routing in Ad Hoc Networks, etc. [10] 

 

Congestion : Congestion Control Algorithms, General Principle of Congestion Control; Congestion Prevention 

Policies; Congestion Control in Virtual Circuit Subnet and Datagram Subnet; Techniques for achieving good 

quality of service (QoS). Networks Performance Issues.Techniques for improving the QoS. [10] 

 

Application Layer: Domain Name System(DNS) – Telnet – rlogin – FTP – SMTP – MIME – IMAP – HTTP – 

SNMP. [7] 

 

 

Texts and References:  

 

1. B. Forouzan – Data Communication and Networks, 3rdEddition, TMH. 

2. Larry L. Peterson & Bruce S. Davie, “Computer Networks - A systems Approach”, 2nd Edition, Harcourt 

Asia/Morgan Kaufmann, 2000. 

3. Larry L. Peterson & Bruce S. Davie, “Computer Networks - A systems Approach”, 5th Edition, Morgan 

Kaufmann, 2012. 

4. James F. Kurose, Keith W. Ross, “Computer Networking: A Top-Down Approach”, SixthEdition, 

Addison-Wesley, 2008. 

5. William Stallings, “Data and Computer Communications”, Ninth Edition, PHI, 2004. 

6. Andrew S. Tanenbaum, “Computer Networks”, Tata McGraw Hill, 3rd Edition, 2001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM1CC03T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 

XCOM1CC04P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Understand structure and model of the Java programming language. 

2. Use the Java programming language for various programming technologies. 

3. Develop software in the Java programming language. 

4. Evaluate user requirements for software functionality required to decide whether the 

Java programming language can meet user requirements. 

5. Use of certain technologies by implementing them in the Java programming language 

to solve the given problem.  

6. Choose an engineering approach to solving problems, starting from the acquired 

knowledge of programming and knowledge of operating systems. 

 
 

Paper - XCOM1CC04P 

OBJECT ORIENTED PROGRAMMING WITH JAVA 

Introduction to Java: Compiling and Executing a Java Program, Doing basic program output of Data types, 

variable, expressions, operators, and control structures, Implementation of class and object, Implementation of 

Constructor and overloading. 

Arrays, Strings and I/O: Creating & Using Arrays (One Dimension and Multi-dimensional).Implementation 

of basic String handling concepts- String (discuss charAt() , compareTo(), equals(), equalsIgnoreCase(), 

indexOf(), length() , substring(), toCharArray() , toLowerCase(), toString(), toUpperCase() , trim() , valueOf() 

methods) &StringBuffer classes (discuss append(), capacity(), charAt(), delete(), deleteCharAt(), 

ensureCapacity(), getChars(), indexOf(), insert(), length(), setCharAt(), setLength(), substring(), toString() 

methods), concept of mutable and immutable string, Implementation of  I/O operations – keyboard input using 

BufferedReader & Scanner classes 

Inheritance, Interfaces, Packages: Implementation of Single Level, Multilevel, Method Overriding and 

Dynamic Method Dispatch. Write programs on interfaces. Write programs on packages. 

Exception Handling, Threading: Implementation of try, catch, throw, throws and finally, Creating own 

exceptions, Implementation of Multithreading, Synchronization, Inter Thread communication and deadlock. 

Applets and Event Handling: Basics of applet programming, applet life cycle, Implementation of even 

handling and listener, Creation of buttons and text fields. 

 

 

 

 

 

 



Text and Reference books: 

 

1. Ken Arnold, James Gosling, David Homes, "The Java Programming Language", 4th Edition, 2005.  

2. James Gosling, Bill Joy, Guy L Steele Jr, GiladBracha, Alex Buckley"The Java Language Specification, Java 

SE 8 Edition (Java Series)", Published by Addison Wesley, 2014.  

3. Joshua Bloch, "Effective Java" 2nd Edition,Publisher: Addison-Wesley, 2008.  

4. Cay S. Horstmann, GaryCornell, "Core Java 2 Volume 1 ,9th Edition,Printice Hall.2012 

5. Cay S. Horstmann, Gary Cornell, "Core Java 2 Volume 2 - Advanced Features)", 9th Edition, Printice 

Hall.2013  

6. Bruce Eckel, "Thinking in Java", 3rd Edition, PHI, 2002.  

7. E. Balaguruswamy, "Programming with Java", 4th Edition, McGraw Hill.2009.  

8. Paul Deitel, Harvey Deitel, "Java: How to Program", 10th Edition, Prentice Hall, 2011.  

9. "Head First Java", Orielly Media Inc. 2nd Edition, 2005.  

10. David J. Eck, "Introduction to Programming Using Java", Published by CreateSpace Independent 

Publishing Platform, 2009.  

11. John R. Hubbard, "Programming with JAVA", Schaum's Series, 2nd Edition, 2004. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Question Pattern for End Semester Examination 
(XCOM1CC04P) 

 
Problem Solving using Java: 

• Program Code: 10 

• Output: 10 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 1 

XCOM1CC05P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

UNIT-1:  

1. Learn implementation of different algorithm techniques. 

2. Implement Greedy algorithm techniques  

3. Implement Divide and conquer algorithm techniques  

4. Implement Dynamic programming techniques  

5. Implement advanced tree, variable code, shortest-path algorithms.  

 

 UNIT-2: 

1. Implement advanced concepts of unix/linux systems calls and write multi-process client-

server application using them. 

2. Implement dynamic arrays and multithreading program application. 

3. Implement socket programming to gain practical knowledge of network programming. 

4. Implement RMI application to get true sense of distributed systems. 

5. Implement the algorithms of distributed operating systems like clock synchronization, mutual 

exclusion etc. 

 
 

 

Paper - XCOM1CC05P 

ALGORITHM LAB & ADVANCED OS LAB WITH LINUX 

 

Unit – I: Algorithm Lab  

Implementation of Greedy algorithms like Huffman code, Dijkstra algorithm, Kruskal and Prims 

algorithm for finding Minimal Spanning Tree, Fractional knapsack Problem.  

 

Implementation of Divide and conquer algorithms like Merge sort, Quick sort, Binary search, 

Multiplication of Large Integers, Strassen’s Matrix Multiplication, Closest-Pair. 

 

Implementation of Dynamic programming like Longest common subsequence, Warshall’s and Floyd’s 

Algorithm, 0/1 Knapsack Problem 

 

Implementation of Algorithms on array like Selection and median-finding, string matching (Rabin-Karp 

and Knuth-Morris-Pratt algorithms) 

 

Implementation of Tree Algorithms like Binary Search Tree, AVL tree 

 

 

 
 



Unit – II: Advanced OS Lab with Linux 

Advanced Linux : program implementation with different system call interfaces: process related system calls like 

fork() , exec(), exit(), wait(), File related system calls like open(),close(), dup(), Message passing etc, basic shell 

implementation with system call interface. Multiprocessing implementation using system calls, 

Advanced Java Object concepts: Java Collection: dynamic arrays like List, ArrayList, Vector, Stack ,Queue , 

HashSet etc, Object serialization interface, Java Multithreading implementation. 

Network Programming using JAVA:  Concept of sockets classes and interfaces, TCP socket client server 

programs, UDP sockets, TCP multicasting, URL concepts, Chat application. 

Java RMI: client side & server side RMI, data marshalling, RMI registry, simple RMI application. 

Theory implementation: Implementation of  Christian , Berkley’s  clock synchronization algorithm , 

implementation of mutual exclusion algorithms like  Suzuki-Kasami, Ricart-Agrawal , Lamport’s, Maekawa etc, 

edge chasing algorithm.  

 

 

Textbook and References: 

1. K. L. Calvert and M. J. Donahoo, TCP/IP Sockets in Java: Practical Guide for Programmers (The 

Practical Guides Series), Morgan Kaufmann Publishers, 2001 

2. W. R. Stevens, UNIX Network Programming, Prentice Hall PTR, 2nd edition, 1998 

3. Advanced Programming in the UNIX environment, first edition, W. Richard Stevens, Addison-Wesley, 

1992.  

4. Java Network Programming, Second Edition, Elliotte Rusty Harold, "O'Reilly Media, Inc.", 2000 

5. Distributed Operating Systems by Andrew S Tannebaum, Pearson 

6. Bruce Eckel, "Thinking in Java", 3rd Edition, PHI, 2002.  

7. E. Balaguruswamy, "Programming with Java", 4th Edition, McGraw Hill.2009. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM1CC05P) 

 
Unit – I: Algorithm Lab 

• Program Code: 5 

• Output: 5 

 

Unit – II: Advanced OS Lab with Linux 

• Program Code: 5 

• Output: 5 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 2 

XCOM2CC06T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Understand the Parallelism concepts in Programming. 

2. Achieve an elaborate idea about the different memory systems and buses. 

3. Understand the advanced processor architectures.  

4. Know about the importance of multiprocessor and multi-computers.  

5. Understand about the concept of data flow computer architectures. 

 
 

Paper - XCOM2CC06T 

  ADVANCED COMPUTER ARCHITECTURE 

 

Introduction to Parallel Processing: Parallel Computer Structures (pipeline, array processor, multiprocessor, 

dataflow computer), Architectural Classification Parallel Processing Applications. [5L] 

 

Memory and I/O sub-systems: Hierarchical Memory Structures, Virtual memory system, Cache Memories 

andManagement, I/O sub-systems. [10L] 

 

Principles of Pipelining and Vector Processing: Pipelining, Instruction and Arithmetic Pipelines, Principles 

of designing pipelined processors (instruction pre-fetch, branch handling, data buffering, internal forwarding, 

register tagging, hazard, job sequencing), vector processing requirements (characteristics, methods). [20L] 

 

Array Processors: SIMD Array Processors, SIMD Interconnection networks (static, dynamic, mesh, cube, 

barrael shifter, shuffle-exchange, omega), Parallel Algorithms for Array Processors – Matrix multiplication, 

Sorting. [10L] 

 

Multiprocessor: Functional Structures, Interconnection Networks, Parallel Memory Organizations, 

Multiprocessor operating system, inter-process communication, scheduling, deadlock, parallel algorithms. [10L] 

 

Data flow computer: Data driven computing, data flow architecture, Systolic array. [5L] 

 

 

 

 

Text/Reference books: 

1. Kai Hwang, Advanced Computer Architecture,TataMcGraw Hills  

2.Kai Hwang and F. A. Briggs, Computer Architecture and Parallel Processing, Tata McGraw Hills  

3. Hennessy Patterson, Computer Architecture, A quantitative Approach , 5thed, Elsevier.  

4. Stone, H.S., “Advanced Computerat”, Addison Wesley, 1989. 

  

 

 



 

Question Pattern for End Semester Examination 
(XCOM2CC06T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 2 

XCOM2CC07T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Learn the inherent execution of a query with the physical file organization, internal 

representation and optimizations. 

2. Understand different normalization techniques and their needs. 

3. Understand transaction as a general scenario, properties its advantages and 

disadvantages. 

4. Handle concurrent transaction operation its complications and remedies. 

5. Know the modern day Database that is not confined to a single machine, rather they 

can be distributed is different machines and works as a single coherent unit. Their 

practicality, problems and solutions. 

 
 

Paper - XCOM2CC07T 

  ADVANCED DBMS 

 

Review of basic DBMS concepts: Basic Data models, Functional dependency and basic Normalisation 

concepts upto BCNF, Physical file Organization. [6L] 

Query processing and optimization: Steps of query processing, External sorting, query interpretation, 

Implementation of basic relational algebraic expressions, equivalence of expression, estimation of cost, join 

strategies [10 L] 

Concepts of Transaction Management: States of Transaction, ACID properties, consistency model, storage 

model, cascading rollback, recoverable schedules. [8L] 

Concurrency Control: Schedules, Testing for serializability, Lock-based protocols-Two-phase locking 

protocol, Timestamp based protocol, optimistic techniques, deadlock handling. [10L] 

Recovery: Failure classification, storage hierarchy, log-based recovery, shadow paging [8L] 

Concepts of Normalisation: Idea of multivalued dependency, advanced normal forms like 4NF, 5NF, Simple 

problem solving. [6L] 

Distributed Database: Principles of distributed database, DDBMS, levels of distribution transparency, data 

fragmentation and replication, allocation techniques. [12L] 

 

Books and References: 

1. Elmasri,Navathe,Fundamentals of Database System,3/e,Pearson Education. 

2. Korth, Silberschatz :Database System Concepts, McGrawHill , 

3. Ozsu,Principals of Distributed Database System,Pearson Education. 

4. Ceri andPelagatti, Distributed Databases: Principles and System: McGrawHill. 

 

 

 

 



 

Question Pattern for End Semester Examination 
(XCOM2CC07T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 2 

DSE 1 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 Elective – I 

DSE1 (For Semester 2) 

Course Code Course Name 

XCOM2DS11T Sensor network & IOT  

XCOM2DS12T Embedded Systems 

XCOM2DS13T Parallel Computing 

XCOM2DS14T Computational Intelligence 

XCOM2DS15T Information & Coding Theory 

XCOM2DS16T Data Mining & warehousing 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

XCOM2DS11T: SENSOR NETWORK & IOT 

 

 

Outcomes : This course will enable students to: 

 

1. Understand various sources of IoT & M2M communication protocols. 

 2. Describe Cloud computing and design principles of IoT. 

 3. Become aware of MQTT clients, MQTT server and its programming. 

 4. Understand the architecture and design principles of WSNs. 

 5. Enrich the knowledge about MAC and routing protocols in WSNs. 

 
 

 

Overview of Internet of Things: IoT Conceptual Framework, IoT Architectural View, Technology Behind 

IoT, Sources of IoT, M2M communication, Modified OSI Model for the IoT/M2M Systems, data enrichment, 

data consolidation and device management, web communication protocols, Message communication protocols. 

[5L] 

 

Architecture and Design Principles for IoT: Internet connectivity, Internet-based communication, IPv4, IPv6, 

6LoWPAN protocol, IP Addressing in the IoT, Application layer protocols: HTTP, HTTPS,FTP,TELNET and 

ports. [5L] 

  

Data Collection, Storage and Computing using a Cloud Platform: Introduction, Cloud computing paradigm 

for data collection, storage and computing, Cloud service models, IoT Cloud- based data collection, storage and 

computing services using Nimbits. [10L] 

 

Prototyping and Designing Software for IoT Applications: Introduction, Prototyping Embedded device 

software, Programming Embedded Device Arduino Platform using IDE, Reading data from sensors and 

devices, Devices, Gateways, Internet and Web/Cloud services software development. [10L] 

  

Programming MQTT clients and MQTT server: Introduction to IoT privacy and security. Vulnerabilities, 

security requirements and threat analysis, IoT Security Tomography and layered attacker model.[10L] 

 

Overview of Wireless Sensor Networks: Challenges for Wireless Sensor Networks, Enabling Technologies 

for Wireless Sensor Networks. Single-Node Architecture - Hardware Components, Energy Consumption of 

Sensor Nodes, Operating Systems and Execution Environments, Network Architecture-Sensor Network 

Scenarios, Optimization Goals and Figures of Merit, Design principles for WSNs, Service interfaces of WSNs 

Gateway Concepts. [10L] 

 

Communication Protocols: Physical Layer and Transceiver Design Considerations, MAC Protocols for 

Wireless Sensor Networks, Low Duty Cycle Protocols And Wakeup Concepts, The Mediation Device Protocol, 

Wakeup Radio Concepts, Contention based protocols, Schedule based protocols, Address and Name 

Management in WSNs, Assignment of MAC Addresses, Routing Protocols- Energy-Efficient Routing, 

Geographic Routing, Hierarchical networks by clustering.[10L] 

 

TEXT/REFERENCES: 

1. Internet of Things: A Hands-On Approach, ArsheepBahga and Vijay Madisetti. 



2. IoT Fundamentals: Networking Technologies, Protocols and Use Cases for the Internet of Things by , 

Hanes David, Salgueiro Gonzalo, Grossetete Patrick, Barton Rob. 

OR 

 

XCOM2DS12T: EMBEDDED SYSTEMS 

 

 

Outcomes : This course will enable students to: 

 

1. Foster ability to understand the internal architecture and interfacing of different peripheral 

devices with Microcontrollers. 

2. Foster ability to write the programs for microcontroller.  

3. Foster ability to understand the role of embedded systems in industry. 

4. Foster ability to understand the design concept of embedded systems. 

 
 

 

Introduction to embedded systems: Requirements analysis; specifications; design methodologies, overview. 

[4] 

Microcontroller Organization: Computer architectures, ARM organization, ARM instruction set, data 

operations, control flow, PIC, TI DSPs. [10] 

 

CPUs: I/O and memory mapping, addressing modes, interrupts and traps, caches, co-processors, memory 

management unit, virtual memory, address translation, CPU performance, pipelining. [8] 

 

Embedded Platforms: Hardware and software components of embedded platforms, bus protocols, DMA, 

system bus configurations, the AMBA and AHB buses, memory devices, example embedded platforms, 

bandwidth, bus and memory performance, performance bottleneck. [10] 

 

Program Design and Analysis: State machines, circular buffers, queues, models of programs, the compilation 

process, program performance and optimization, power analysis, program size analysis, validation and testing. 

[10] 

 

Processes and Operating Systems: Tasks and processes, process timing requirements, real-time operating 

systems, preemptive execution, context switching, scheduling processes, priority scheduling, inter-process 

communication, shared-memory systems, message passing. [8] 

 

Networks and Multiprocessors: Multiprocessor systems, distributed embedded systems, CAN bus, I2C bus, 

multiprocessor system-on-chip (MPSoC), accelerators. [10] 

 

Texts and References:  

 

1. Elecia White, Making Embedded Systems: Design Patterns for Great Software, Oreilly 

2. Arnold S. Berger, Embedded Systems Design: An Introduction to Processes, Tools, and Techniques, CMP 

Books 

3. Jean J. Labrosse, Embedded Systems Building Blocks, CMP Books 

 

 

 

 



OR 

 

XCOM2DS13T: PARALLEL COMPUTING 

 

 

Outcomes : This course will enable students to: 

 

1. Define terminology commonly used in parallel computing, such 

as efficiency and speedup. 

2. Describe different parallel architectures; inter-connect networks, programming models, 

and algorithms for common operations such as matrix-vector multiplication. 

3. Develop an efficient parallel algorithm to solve given problem. 

4. Analyze a parallel algorithm for time complexity as a function of the problem size and 

number of processors. 

5. Implement a problem using MPI, OpenMP, pthreads, or a combination of MPI and 

OpenMP. 

6. Analyze a given parallel code for its performance, determine computational bottlenecks, 

and optimize the performance of the code. 

 
 

 

Fundamentals of Parallel Computing : Need for Parallel Computing, Parallel Computer Models and Data 

Parallelism, Parallel Programming Overview, Processes, Tasks and Threads, Parallel Programming Models, 

Shared Memory Programming, Message Passing Paradigm, Interaction and Communication, Interconnection 

Networks. [10] 

 

Challenges of Parallel Programming: Identifying Potential Parallelism, Techniques for Parallelizing 

Programs, Issues, Cache Coherence issues, Memory Consistency Models, Maintaining Memory Consistency, 

Synchronization Issues, Performance Considerations. [10] 

 

Shared Memory Models And OpenMP Programming: OpenMP Execution Model, Memory Model and 

Consistency, Open MP Directives, Run Time Library Routines, Handling Data and Functional Parallelism,  

Performance Considerations. [10] 

 

MPI Programming: The MPI Programming Model, MPI Basics, Circuit Satisfiability, Global Operations, 

Asynchronous Communication, Collective Communication, Other MPI Features, Performance Issues, 

Combining OpenMP and MPI. [15] 

 

Programming Heterogeneous Processors GPU Architecture: Basics of CUDA, CUDA Threads, CUDA 

Memories, Synchronization Handling, Performance Issues, Application Development, Introduction to OpenCL. 

[15] 

 

Texts and References:  

1. John L. Hennessey and David A. Patterson, “Computer Architecture – A quantitative approach”, Morgan 

Kaufmann / Elsevier Publishers, 5th. Edition, 2012.  

2. Peter S. Pacheco, “An Introduction to Parallel Programming”, Morgan Kaufmann, 2011.  

3. Michael J Quinn, “Parallel programming in C with MPI and OpenMP”, Tata McGraw Hill, 2003. 



4. David B. Kirk and Wen-mei W. Hwu, “Programming Massively Parallel Processors”, Morgan Kaufmann, 

2010.  

5. AnanthGrama, George Karypis, Vipin Kumar and Anshul Gupta, “Introduction to Parallel Computing”, 

Second Edition, Pearson Education Limited, 2003. 

6. Shameem Akhter and Jason Roberts, “Multi-core Programming”, Intel Press, 2006.  

7. Ian Foster, “Designing and Building Parallel Programs: Concepts and Tools for Parallel Software 

Engineering”, Addison Wesley Longman Publishing Co., USA, 1995. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM2DS14T: COMPUTATIONAL INTELLIGENCE 

 

 

Outcomes : This course will enable students to: 

 

1. Understand the various searching techniques, constraint satisfaction problem and 

example problems- game playing techniques.  

2. Apply these techniques in applications which involve perception, reasoning and learning. 

3. Explain the role of agents and how it is related to environment and the way of evaluating 

it and how agents can act by establishing goals.  

4. Acquire the knowledge of real world Knowledge representation.  

5. Analyze and design a real world problem for implementation and understand the 

dynamic behavior of a system. 

6. Use different machine learning techniques to design AI machine and enveloping 

applications for real world problems. 

 
 

 

Artificial Neural Network: Basic concept of Soft Computing; Basic concept of neural networks, Mathematical 

model, Properties of neural network, Characteristics and Comparison with biological neural network, Basic 

model of Artificial Neural Network: Single layer Perceptron model, Learning, Feed Forward Neural Network, 

Error, Back Propagation and weight updation, Perceptron, Bayesian Networks, Neural computational model- 

Hopfield Nets. [20L] 

Fuzzy Logic and Application : Fuzzy sets, application – basic operations, Properties, Fuzzy Relations, Fuzzy 

inference, Notion of Fuzziness, Operations on Fuzzy sets, Fuzzy Numbers, Brief overview of crisp sets, Crisp 

relations, Fuzzy relations, Max*-composition of fuzzy relation, Max*-transitive closure, Probability measures 

of fuzzy events, Fuzzy expected value, Approximate reasoning, Different methods of role aggregation and 

defuzzification. [15L] 

 

Genetic Algorithm (GA): Evolutionary Computing. Basics of Genetic Algorithms Reproduction, Crossover 

Mutation, Schemata, and Fitness function. Optimization problems with Constraints, Stochastic models 

Applications or GA: GA in Machine Learning, Navigational Planning for Robots, GA in Optimization 

Problems, Intelligent Search Integrated Systems. Fuzzy Neural Systems for Pattern Recognition [15L] 

Hybrid Systems: Hybrid systems, GA based BPNN (Weight determination, Application); Neuro Fuzzy 

Systems—Fuzzy BPNN--fuzzy Neuron, architecture, learning, application; Fuzzy Logic controlled G.A. [10L] 

 

Books and References: 

 

1. David Kriesel, “A Brief Introduction to Neural Network”.  

2. H.J.Zimmermann, “Fuzzy Set Theory – and its Applications”  

3. Ross, T. J. (2009). Fuzzy Logic with Engineering Applications: Wiley. 

4. Sivanandam, S. N., Sumathi, S., &Deepa, S. N. (2006). Introduction to Fuzzy Logic using MATLAB: 

Springer. 

5. Fuzzy Sets and Fuzzy Logic: Theory and Applications 1st Editionby George J. Klir& Bo Yuan 



6. P.D. Wassermann, “An Introduction to Neural Computing: Theory and Practice”, Van Nostrand Reinhold, 

New York, 1989.  

7. B. Yegnarayana, “Artificial Neural Networks”, Prentice Hall of India.  

8. Melanie Mitchell “An Introduction to Genetic Algorithms”, First MIT Press paperback edition, 1998 

9. R. L. Haupt and S. E. Haupt, Practical Genetic Algorithms: Wiley, 2004. 

10. David E. Goldberg, “Genetic Algorithms in Search, Optimization, and Machine Learning”, 1989   

11. Multi-Objective Optimization using Evolutionary Algorithms, Kalyanmoy Deb, Wiley Student Edition 

12. Introduction to Evolutionary Computing, A.E. Eiben and J.E. Smith, Springer, 2003 

13. Kenneth De Jong's MIT Press book "Evol. Comp. -- A Unified Approach"  

14. Practical Handbook of Genetic Algorithms (in 3 volumes), Lance Chambers D.  

15. Genetic algorithms reference (in 2 volumes), T.D.Gwiazda 

16. Genetic Algorithms in Search, Optimization, and Machine Learning, Goldberg D.E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.com/David-E.-Goldberg/e/B000APHEJU/ref=lp_3880_ntt_srch_lnk_1?qid=1530255101&sr=8-1


OR 

 

XCOM2DS15T: INFORMATION & CODING THEORY 

 

 

Outcomes : This course will enable students to: 

 

1. Understand the basic notions of information and channel capacity. 

2. Understand convolutional and block codes, decoding techniques, and automatic repeat 

request (ARQ) schemes. 

3. Understand how error control coding techniques are applied in communication systems. 

4. Understand the basic concepts of cryptography.  

 
 

 
 

Source Coding: Uncertainty and information, average mutual information and entropy, information measures 

for continuous random variables, source coding theorem, Huffman codes. [10L] 

Channel Capacity and Coding: Channel models, channel capacity, channel coding, information capacity 

theorem, The Shannon limit. [10L] 

Linear and Block Codes for Error Correction: Matrix description of linear block codes, equivalent codes, 

parity check matrix, decoding of a linear block code, perfect codes, Hamming codes. [10L] 

Cyclic Codes: Polynomials, division algorithm for polynomials, a method for generating cyclic codes, matrix 

description of cyclic codes, Golay codes. [10L] 

BCH Codes: Primitive elements, minimal polynomials, generator polynomials in terms of minimal 

polynomials, examples of BCH codes. [10L] 

Convolutional Codes: Tree codes, trellis codes, polynomial description of convolutional codes, distance 

notions for convolutional codes, the generating function, matrix representation of convolutional codes, decoding 

of convolutional codes, distance and performance bounds for convolutional codes, examples of convolutional 

codes, Turbo codes, Turbo decoding.  [10L] 

 

Books 

1. Information theory, coding and cryptography - Ranjan Bose; TMH. 

2. Information and Coding - N Abramson; McGraw Hill. 

3. Introduction to Information Theory - M Mansurpur; McGraw Hill. 

4. Information Theory - R B Ash; Prentice Hall. 

5. Error Control Coding - Shu Lin and D J Costello Jr; Prentice Hall. 

 

 

 



OR 
 

XCOM2DS16T: DATA MINING & WAREHOUSING 

 

 

Outcomes : This course will enable students to: 

 

1. Store voluminous data for online processing and preprocess the data for applications. 

2. Apply the association rules for mining the data. 

3. Design and deploy appropriate classification techniques. 

4. Cluster the high dimensional data for better organization of the data. 

5. Discover the knowledge imbibed in the high dimensional system. 

 

 

 

Introduction to Data Mining: What is data mining, Related technologies - Machine Learning, DBMS, OLAP, 

Statistics, Data Mining Goals,Stages of the  Data Mining Process, Data Mining Techniques, Knowledge 

Representation Methods, Applications. [5] 

 

Data Warehouse and OLAP: Data Warehouse and DBMS, Multidimensional data model, OLAP operations. 

[5] 

  

Data preprocessing:Data cleaning, Data transformation, Data reduction, Discretization and generating concept 

hierarchies. [8] 

 

Data mining knowledge representation: Task relevant data, Background knowledge, Interestingness 

measures, Representing input data and output knowledge, Visualization techniques. [6] 

 

Attribute-oriented analysis:Attribute generalization, Attribute relevance, Class comparison, Statistical 

measures. [6] 

 

Data mining algorithms: Association rules: Motivation and terminology,Basic idea: item sets, Generating item 

sets and rules efficiently, Correlation analysis, Classification: Basic learning/mining tasks, Inferring 

rudimentary rules: 1R algorithm, Decision trees, Covering rules, Prediction: The prediction task, Statistical 

(Bayesian) classification, Bayesian networks, Instance-based methods (nearest neighbor), Linear models. [10]  

 

Clustering: Basic issues in clustering, First conceptual clustering system: Cluster/2, Partitioning methods: k-

means, expectation maximization (EM), Hierarchical methods: distance-based agglomerative and divisible 

clustering, Conceptual clustering: Cobweb. [10] 

 

Advanced techniques: Data Mining software and applications, Text mining: extracting attributes (keywords), 

structural approaches (parsing, soft parsing), Bayesian approach to classifying text, Web mining: classifying 

web pages, extracting knowledge from the web, Data Mining software and applications. [10] 

 

Texts: 

 

1. Tan, Steinbach &Kumar, Introduction to data mining 

2. Han, Kamber& Pei, Data Mining: Concepts and Techniques 

3. Zaki&Meira, Data Mining and Analysis Fundamental Concepts and Algorithms  

4. Aggarwal, Data Mining: The Textbook 

 



 

Question Pattern for End Semester Examination 
(DSE 1) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 2 

XCOM2CC08P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Create Web Applications using Java Servlet and JSP. 

2. To understand the importance of extension JDBC package in Enterprise Java 

applications. 

3. To master the whole process of designing, implementing and deploying J2EE 

Applications. 

4. To implement MVC architecture. 

5. Manage Web Session using Servlet and JSP. 

6. Handle Errors and Exceptions in Web Applications. 

7. Study of Important LINUX Services. 

8. Understanding  administrative LINUX commands. 

 
 

Paper - XCOM2CC08P 

ADVANCED WEB DESIGNING& ADMINISTRATION LAB 
 

  

Unit – I: ADVANCED WEB DESIGNING 

 

Servlet: Overview of servlet, Life cycle, Client Request, Server response, state management(cookie, session, 

URL rewriting, Hidden field), Database handling. 

 

JSP: Overview of JSP, Implicit objects, different types of tags and action tags. Implement, MVC model. 

 

Web Designing: HTML, CSS, Java Script 

 

Unit – II: ADMINISTRATION LAB 

 

User Management commands, Directory management commands, Startup & Shutdown scripts, Process 

management commands and their execution, Firewall Configuration, Study of Important LINUX Services 

 

 

 

 

 

 

 

 
 

 



Question Pattern for End Semester Examination 
(XCOM2CC08P) 

 

Unit – I: ADVANCED WEB DESIGNING 

• Program Code: 10 

• Output: 5 

 

Unit – II: ADMINISTRATION LAB 

• Commands Execution: 5 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 2 

XCOM2CC09P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

UNIT-I:  

 

1. Understand the different constructs of PL/SQL. 

2. Understand the advantages of PL/SQL w.r.t. SQL. 

3. Analyze Functions, Cursors and Triggers as structured data processing.  

4. Understand unstructured data processing and intermediate form of data storage in 

between heterogeneous data platforms. 

5. Know pandas as basic data processing, data visualization and reduction of coding in 

python. 

6. Learn data handing in pandas 

7. Learn some basic statistical functions can be learnt in pandas. 

 

UNIT_II 

 

1. Format an article or book in a correct and structured manner, and using fonts other 

than the default ones  

2. Familiar with the tools for producing bibliography and indexes (such as BibTEX or 

Makeindex). 

3. Include graphics files in the document. 

4. Use LATEX to produce professional-looking PDF documents. 

5. Build complex mathematical structures. 

6. Produce specialized graphical material such as commutative diagrams and graphs. 

 
 

Paper - XCOM2CC09P 

ADVANCED DBMS LAB & S/W TOOLS LAB 

Unit – I: Advanced DBMS Lab 

Introduction to PL/SQL: Declaring PL/SQL Variables, Writing Executable Statements, Using SQL 

Statements within a PL/SQL Block, Writing Control Structures, Working with Composite Data Types, Using 

Explicit Cursors, Handling Exceptions, Creating subprograms 

Develop PL/SQL Program: Creating Stored Procedures, Creating Functions and Debugging Subprograms, 

Creating Packages, Working With Packages, Using Oracle-Supplied Packages in Application Development 

Using Dynamic SQL, Creating Triggers, Creating Compound, DDL, and Event Database Triggers. 



Introduction to XML: Documents, Declaration, Tags, Elements, Attributes, Comments, DTD, Schemas, Tree 

structure, DOM. 

Introduction to Pandas: Concept of data frames, concepts of dictionary, accessing rows and columns of a data 

frame, Series, iteration sorting, descriptive statistics, working with text data, importing excel and csv files. 

Unit – II: S/W Tools Lab 

LATEX: Download and install a comprehensive LATEX distribution, Create basic types of LATEX documents 

(article, report, letter, book), Format words, lines, and paragraphs, design pages, create lists, tables, references, 

and figures in LATEX, Typeset complicated mathematics: beginning with basic formulas (inline) and centered 

and numbered equations (display math) and aligning multi-line equations. In particular, you will learn how to 

typeset mathematics symbols such as roots, arrows, Greek letters, and a wide variety of mathematical operators. 

Furthermore, you will learn how to build complex math structures such as fractions, stacked expressions, and 

matrices. Import graphics, as well as: building diagrams, enhancing figures, and plotting functions, using the 

graphics packages: pstricks, and PGF/tikZ. Listing content and references: creating a table of contents and lists 

of figures and tables; as well as how to cite books, create bibliographies, and generate an index. Develop large 

documents: create complex projects building upon sub-files, Enhance your documents further: bring color into 

your documents, and learn how to create feature rich PDF documents with bookmarks, hyperlinks, and meta-

data, Create professional presentations using LATEX; using both the beamer and the powerdot packages. 

 

Text and References: 

 

1. SQL, PL/SQL: The Programming Language of Oracle by Ivan Bayross; BPB publication 

2. Steven Feuerstein, "Oracle PL/SQL Programming", 1st, First Edition, 1995. 

3. XML Programming Success In A Day, Sam Key 

4. Python for Data Science For Dummies : By Luca Massaron and John Paul Mueller 

5. Python for Data Analysis: By Wes McKinney 

6. Learning Pandas – Python Data Discovery and Analysis Made Easy: By Michael Heydt ; Packt publishing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM2CC09P) 

 

Unit – I: Advanced DBMS Lab 

• Program Code: 10 

• Output: 5 

 

Unit – II: S/W Tools Lab 

• Application using S/W tools: 5 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

XCOM3CC10T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Describe clearly a problem, identify its parts and analyze the individual functions.  

2. Perform Feasibility study for solving an optimization problem 

3. Find a mathematical translation of the verbal formulation of an optimization problem.  

4. Design algorithms, the repetitive use of which will lead reliably to finding an 

approximate solution  

5. Evaluate and measure the performance of an algorithm.  

6. Discovery, study and solve optimization problems.  

7. Understand optimization techniques using algorithms.  

8. Investigate, study, develop, organize and promote innovative solutions for various 

applications. 

 

 
 

Paper - XCOM3CC10T 

OPTIMIZATION TECHNIQUES 

Introduction: Origin and development of operation research, Nature and characteristic features, models in 

O.R., application of O.R. [4] 

Linear Programming Problem: Introduction, mathematical formulation of the problem and graphical solution 

method. [5] 

Simplex Method: Introduction, computational procedure, artificial variable, problem of degeneracy, application 

of simplex method. [8] 

Duality: Concept, formulation of primal – dual, duality and simplex method, Dual Simplex method. [5] 

Transportation Problem: Introduction, mathematical formulation, finding initial basic feasible solution, 

optimality, degeneracy, unbalanced transportation problem. [6] 

Assignment Problem: Introduction, mathematical formulation and solution. [5] 

 

Inventory Model: Introduction to inventory control, deterministic inventory model, EOQ model with quantity 

discount. [8]  

 

Queuing Models: Concepts relating to queuing systems, basic elements of queuing model, role of Poison & 

exponential distribution, concepts of birth and death process. [6] 

 

Network Scheduling: Introduction, Critical Path Method (CPM), PERT calculation. [8] 



Information Theory: Introduction, Entropy and its properties, joint and conditionalentropies, Mutual 

information, Encoding. [5] 

 

Boosk and References: 

 

1. J K Sharma, Operations Research Theory and Applications, MacMillan India Ltd. 

2. N D Vohra, Quantitative Techniques in management, Tata McGraw Hill. 

3. Handy A Taha, Operations Research – An Introduction, Prentice Hall of India, New Delhi. 

4. Wagner H M, Principles of Operations Research: With Applications to Management Decisions, Prentice-

Hall of India, New Delhi. 

5. Hillier F S and Lieberman G J, Operations Research, Holden Day Inc., San Francisco. 

6. Payne T A, Quantitative Techniques for   Management: A Practical Approach, Reston Publishing Co. Inc., 

Virginia. 

Wilkes F M, Baum P and Smith G D, Management Science: An introduction, John Wiley and Sons, Santa 

Barbara. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



Question Pattern for End Semester Examination 
(XCOM3CC10T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

XCOM3CC11T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

1. Understand basics of Cryptography and Network Security.  

2. Able to secure a message over insecure channel by various means.  

3. Learn about how to maintain the Confidentiality, Integrity and Availability of a data.  

4. Understand various protocols for network security to protect against the threats in the 

networks. 

 
 

Paper - XCOM3CC11T  

  CRYPTOGRAPHY & NETWORK SECURITY 

 

Introduction: Introduction to Cryptography, Security Threats, Vulnerability, Types of attacks, Security 

approaches, Principles of Security, Security servicesand mechanism, Conventional Encryption Model, CIA 

model. [5L] 

 

Mathematical Background: Modular Arithmetic, Euclidean and Extended Euclidean algorithm, Prime 

numbers, Fermat and Euler’s Theorem. [10L] 

 

Cryptography Concepts: Introduction, Plaintext & Cipher text, Substitution Techniques, Transposition 

Techniques, Encryption & Decryption, Symmetric & Asymmetric key Cryptography, Key Range & Key Size. 

[10L] 

 

Symmetric Key Algorithm: Introduction, DES (Data Encryption Standard) algorithm, IDEA (International 

Data Encryption Algorithm) algorithm, RC5 (Rivest Cipher 5) algorithm, AES (Advanced Encryption 

Standard). [10L] 

 

Asymmetric Key Algorithm: Introduction, RSA algorithm, Rabin cryptosystem, Elgamal cryptosystem, 

Elliptic curve cryptosystem, Digital Signature, Basic concepts of Message Digest and Hash Function. [15L] 

 

Internet Security Protocols & User Authentication: Basic Concepts, SSL protocol, Authentication Basics, 

Password, Authentication Token, Certificate based Authentication, Biometric Authentication. [5] 

 

Network Security: TCP/IP, Firewall, IP Security, VPN. [5] 

 

 

 

Text/Reference books: 

 

1. “Cryptography and Network Security”, William Stallings, 2nd Edition, Pearson Education Asia  

2. “Network Security private communication in a public world”, C. Kaufman, R. Perlman and M. Speciner, 

Pearson  



3. Cryptography & Network Security: AtulKahate, TMH.  

4. Cryptography and Network Security - B.A.Forouzan, McGraw-Hill publications. 

5. “Network Security Essentials: Applications and Standards” by William Stallings, Pearson  

6. “Designing Network Security”, MerikeKaeo, 2nd Edition, Pearson Books 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM3CC11T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

XCOM3CC12T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Learn analog and digital images, basic images processing techniques. 

2. Learn spatial domain  image enhancement techniques like histograms, filtering 

3. Learn frequency domain techniques like Fourier transform. 

4. Learn grayscale as well as color image processing. 

5. Learn how morphological operation works on images. 

6. Learn to detect object and region of interest through segmentation techniques. 

7. Learn spatial and frequency domain image compression techniques. 

 

 

Paper - XCOM3CC12T 

DIGITAL IMAGE PROCESSING 

Introduction: Introduction of Image Processing with its applications, Components of Image processing system, 

Image Formation model. Image Sampling and Quantization - Spatial and Gray-Level Resolution; Some Basic 

Relationships Between Pixels -Neighbors, Adjacency, Connectivity, Regions, and Boundaries, Distance 

Measures, Image Operations on a Pixel Basis; Linear and Nonlinear Operations. [8L] 

Image Enhancement in the Spatial Domain: Some Basic Gray Level Transformations - Negatives, Log, 

Power-Law; Histogram Processing - Histogram Equalization, Histogram Matching (Specification)t; 

Enhancement Using Arithmetic/Logic Operations – Image Subtraction, Image Averaging; Basics of Spatial 

Filtering, Smoothing Spatial Filters; Sharpening Spatial Filters - Use of First and Second Derivatives for 

Enhancement  [ 10L] 

Image Enhancement in the Frequency Domain: Introduction to the Fourier Transform and the Frequency 

Domain - One-Dimensional Fourier Transform and its Inverse, Two-Dimensional DFT and Its Inverse, Filtering 

in the Frequency Domain, Smoothing and Frequency-Domain Filters; Sharpening and Frequency Domain 

Filters; The Fast Fourier Transform; [10L] 

 

Color Image Processing: Color Fundamentals, Color Models - RGB, CMY, HSI; Pseudocolor Image 

Processing – Intensity Slicing, Gray Level to Color Transformations; Basics of Full-Color Image 

Processing.[4L] 

 

Morphological Image Processing : Some Basic Concepts from Set Theory, Logic Operations Involving Binary 

Images, Dilation and Erosion, Opening and Closing, The Hit-or-Miss Transformation, Some Basic 

Morphological Algorithms - Boundary Extraction, Region Filling, Extraction of Connected Components, 

Convex Hull, Thinning, Thickening; Extensions to Gray-Scale Images.[10L] 

 

Image Segmentation: Detection of Discontinuities - Point Detection, Line Detection, Edge Detection, Edge 

Linking and Boundary Detection - Local Processing, Global Processing via the Hough Transform, Thresholding 



- , Basic Global Thresholding, Basic Adaptive Thresholding, Optimal Global and Adaptive Thresholding, Local 

Thresholding; Region-Based Segmentation - Region Growing, Region Splitting and Merging.[10L] 

 

Image Compression: Introduction, Lossy Compression techniques and Loss less image compression 

techniques, Huffman coding, Run Length Encoding, JPEG, Block Truncation compression.[8L] 

 

 

Text and Reference Books: 

 

1. Gonzalez, R. C. and Woods, R. E. [2002/2008], Digital Image Processing, 2nd/3rd ed., Prentice Hall 

2. Sonka, M., Hlavac, V., Boyle, R. [1999]. Image Processing, Analysis and Machine Vision (2ndedition), PWS 

Publishing, or (3rd edition) Thompson Engineering, 2007 

3. Gonzalez, R. C., Woods, R. E., and Eddins, S. L. [2009]. Digital Image Processing Using MATLAB, 2nd ed., 

Gatesmark Publishing, Knoxville, TN. 

4. Anil K. Jain [2001], Fundamentals of digital image processing (2nd Edition), Prentice-Hall, NJ  

5. Willian K. Pratt [2001], Digital Image Processing (3rd Edition), , John Wiley & Sons, NY 

6. Burger, Willhelm and Burge, Mark J. [2008]. Digital Image Processing: An Algorithmic  

Introduction Using Java, Springer 

7. Digital Image Analysis (With CD-ROM), Kropatsch, Springer, ISBN 978038795066 

8. Digital Image Processing, 6e (With CD), Jähne, Springer, ISBN:978-3-540-24035-8 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM3CC12T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER – 3 

DSE 2 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

 Elective – II 

DSE2 (For Semester 3) 

Course Code Course Name 

XCOM3DS21P Python programming 

XCOM3DS22P R Programming 

XCOM3DS23P PHP programming 

XCOM3DS24P Android Programming 

XCOM3DS25P XML programming 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XCOM3DS21P: PYTHON PROGRAMMING 

 

Outcomes : This course will enable students to: 
 

1. Acquire programming skills in core Python. 

2. Acquire Object Oriented Skills in Python. 

3.  Develop the skill of designing Graphical user Interfaces in Python  

4.  Develop the ability to write database applications in Python. 
 

 

Introduction: Python Installation and Working with Python Understanding Python variables Python basic 

Operators Understanding python blocks.  

Data Types: Declaring and using Numeric data types: int, float, complex Using string data type and string 

operations Defining list and list slicing Use of Tuple data type. 

Flow Control: if, else and elif, For loop using ranges, while loop. 

Functions: Modules and Packages. 

String: List,Dictionary and Tuples, Regular Expression 

File Operation: read(), readline(), readlines(),write() and writelines() 

Object Oriented Programming: Oops Concept of class, object and Inheritance. 

Exception Handling 

Database Handling using PyMySQL. 

Python Multithreading Programming. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM3DS22P: R PROGRAMMING 

 

 

Outcomes : This course will enable students to: 
 

1. Use R-Studio to write and run R code 

2. Write syntactically correct R expressions that involve variables, variable assignment, 

operators and functions 

3. Identify basic R data types (character, double, integer and logical) 

4. Identify basic R data structures relevant to modern data analysis (atomic vectors and 

data frames) 

5. Import data into R 

6. Apply the basic verbs of data transformation (filtering, selecting, mutating, renaming 

and arranging) 

7. Create statistical graphics with ggplot2 

 

Introduction: Basic programs over Arithmetic Operators, Relational Operators, Relational Operators, 

Relational Operators, Miscellaneous Operators, Implementing if, if…else, switch and different  loops( repeat, 

while, for).Program using built in functions and user defined functions. 

 

Strings, vectors, lists: Different string manipulation programs, Vector Creation, Accessing Vector Elements, 

Vector Manipulation, Creating a List, Naming List Elements, Accessing List Elements, Manipulating List 

Elements, Merging Lists, Merging Lists, Converting List to Vector. 

 

Matrices, arrays, factors: Accessing Elements of a Matrix, Matrix Computations..Naming Columns and 

Rows, Accessing Array Elements, Manipulating Array Elements, Calculations Across Array Elements, Factors 

in Data Frame, Changing the Order of Levels, Generating Factor Levels. 

 

Data frames, packages, data reshaping: Extract Data from Data Frame, Expand Data Frame, Implementation 

of packages and data reshaping. 

 

Files: Reading and writing of csv files, excel file, binary files. 

 

Charts: Implementation of pie charts, bar charts, boxplots, histograms, line graphs, scatter plots. 

 

Statistics , Regression and distribution: Implementation of mean, median & mode; linear regression, multiple 

regression, logistic regression; normal distribution, binomial distribution and poisson regression analysis of 

covariance. 

 

 

 

 

 



 

 

 

OR 

XCOM3DS23P: PHP 

 

Outcomes : This course will enable students to: 
 

1. Understand how server-side programming works on the web. 

2. Gain the PHP programming skills needed to successfully build interactive, data-

driven sites. 

3. Able to setup and configure MySQL, PHP, Apache web server development 

environment. 

4. Use the MVC pattern to organize code 

5. Test and debug a PHP application 

6. Work with form data 

7. Use cookies and sessions 

8. Work with regular expressions, handle exceptions, and validate data 
 

 

 

Introduction: Introduction  to PHP, Handling Html Form With Php, Decisions and loop, Function, String, 

Array, Working with file and Directories. 

State managemen: cookie, session, URL rewriting, Hidden field. 

Introduction to OOPS: Class and Objects, Inheritance & code reusability, Polymorphism, Interface, Exception 

Handling. 

Database Connectivity with MySql: Introduction to RDBMS, Connection with MySql Database, Performing 

basic database operation (DML) (Insert, Delete, Update, Select), Setting query parameter, Executing query. 

Web Designing: HTML, CSS, Java Script. 

 

 

 

 

 

 

 

 

 



 

OR 

XCOM3DS24P: ANDROID PROGRAMMING 

 

Outcomes : This course will enable students to: 
 

1. Build and deploy Android application. 

2. Understand the operation of the application, application lifecycle, configuration files, 

intents, and activities. 

3. Understanding of the UI - components, layouts, event handling, and screen 

orientation. 

4. Develop a working knowledge of the custom UI elements and positioning. 

5. Have an in-depth understanding of broadcast receivers and services. 

6. Perform networking capabilities such as JAVA Sockets, JAVA XML and JSON are 

taught. 

 

Introduction:  Preparing the Environment (Installing the SDK, Creating Android Emulator, Installing Eclipse, 

Installing Android Development Tools), Creating and publishing different types of App. 

Android Architecture: Android Stack, Android applications structure, UI Architecture-Application context, 

Intents, Activity life cycle. 

User Interface Widgets: Text and Button controls, Images, Notification and Toast-Parameters on Intents, Toast 

notifications, Menus: Options and Context menu, Dialogs-Alert and custom dialog. 

Lists: Using string arrays, Creating lists, Custom lists. 

Location and Maps:  Google maps, Using GPS to find current location. 

Working with data storage: Files access, SQLite database. 

Network Communication: Web Services, HTTP Client, XML and JSON. 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

XCOM3DS25P: XML PROGRAMMING 

 

Outcomes : This course will enable students to: 
 

1. Understand XML family of technologies, and the latest W3C and WS-I XML 

standards. 

2. Understand various applications of XML in the areas of information representation, 

Presentation Oriented Publishing, Message Oriented Computing and Application 

Configuration Web Services Protocols. 

3. Combined use of XML and Java technologies to support the development of modern 

applications targeted to the evolving spectrum of distributed and decentralized 

enterprise platforms. 

4. Expose to the advanced XML-enabled capabilities of the Java 2 development 

environment for Enterprise Applications. 

5. Demonstrate the use of XML to support the modern approach at building 

comprehensive business applications using XML Markup Language technologies, 

XML information modeling, XML information processing, XML information 

rendering, XML information retrieval, XML secure messaging, XML-Based 

frameworks, and XML application implementation and testing methodologies and 

tools. 

6.  Demonstrate the application of XML in distributed communications enabling, 

enterprise systems assurance, web enabling, application enabling, and enterprise data 

enabling. 
 

 

 

Introduction to Extensible Markup Language (XML), XML vs HTML, Structure of a XML Document, XML 

Elements, XML: Attributes, XML Entity References, CDATA Sections, Includes Document Type Definition 

(DTD), Linking Documents in XML, SAX, DOM, well-formed and valid XML documents, Data Binding, 

XML schemes, and Extensible Style Language (XSL), Web Services (WSDL) 
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Question Pattern for End Semester Examination 
(DSE 2) 

 

 

Problem Solving: 

 

• Program Code: 15 

• Output: 5 

 

 

Viva: 10 

LNB: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 3 

XCOM3CC13P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

UNIT-I: 

1. Learn to read image and video files 

2. Learn to use different color spaces like RGB, HSV,CMY etc 

3. Learn to segment object from background in an image as well as video files 

4. Learn to detect object through Hough transform. 

5. Learn to detect edges, lines, points 

6. Learn to enhance images, restore images and videos. 

7. Learn basic of steganography techniques, MRA, object classification etc. 

8. Visualize Data through matplotlib, seaborn. 

 

UNIT-II: 

 

1. Learns to handle small scale projects mainly in-house and research oriented. 

2. Learn to write a technical paper for publication. 

3. Get the ideas of the spectrum of research and product development. 

 
 

Paper - XCOM3CC13P 

IMAGE PROCESSING LAB & MINOR PROJECT 

Unit – I: Image Processing Lab 

 

OpenCV Python: Installation of IDEs like Anaconda, Jupyter, Spyder, PyCharm, Image read, write , saving; 

Loading Video from WebCam/File, Drawing and Writing on Images, Basic Image Operations, Add Images and 

Threshold, Blending Images, Bitwise Operator, TrackBar, Object Detection using HSV Color space, Basic 

Thresholding, Histogram, Basic Geometric Transformation, Perspective Transformation, Affine 

Transformation, Adaptive Thresholding, Image Smoothing,  Morphological Transformation, Edge Detection 

Operators;Find and Draw contours,  Template Matching, Hough lines transform, Corner Detection, Image 

Pyramid (Blending and Reconstruction),Feature Detection (SIFT,SURF,ORB), Feature Matching, Mouse 

Events, Histogram and Back Projection, Object Tracking with Mean Shift,  Object Tracking with Camshift, 

Optical-flow-with-lucas-kanade-method, Background Subtraction, k-NN Classification, Object Tracking using 

Homography, Fourier Transform, Wavelets, Face Detection Using Haar cascade classifier. 

 

Matplotlib package : Drawing Line, Scatter plot, Box plots etc ; Display of one of multiple images, 

Histograms, Creating subplots, Adding title to axes and plot;  figure size, legends; Showing and Saving plots, 

use of Seaborn. 

 

Theory Implementation: Bit plane slicing, Image negative, Local Binary Pattern, Histogram equalization, 

Convolution, Edge detection: : Sobel, Prewitt, Laplacian, Canny, Marr-Hilderth; Otsu and other thresholding, 

Contours, Morphological operators: erosion, dilation, opening ,closing, Hit and Miss transform, Thinning, 



Thickening, Watershed algorithm; Frequency domain transform: DFT,DCT,DWT; Multi resolution analysis 

(MRA), Huffman coding, Run length encoding, JPEG. Basic steganography: LSB, PVD,DWT etc. 

 

 

Unit – II: Minor Project 

 

Each student is assigned a minor project in this paper. It is basically an in-house project in our institute. The 

students are free to do any outside project if they can do it without disturbing the normal routine of the 

programme. An internal guide must be there in any case. They have to submit project report at the end-semester 

evaluation. 

Some relevant Domains: Image Processing, Cryptography, Steganography, Compression, Data Structures, 

Web Technologies, Ditributed OS, Networking etc. 

 

 

Text and References: 

1. Gonzalez, R. C. and Woods, R. E., Digital Image Processing, 2nd/3rd ed., Prentice Hall 

2. Sonka, M., Hlavac, V., Boyle, R., Image Processing, Analysis and Machine Vision (2ndedition), PWS 

Publishing, or (3rd edition) Thompson Engineering, 2007 

3. Gonzalez, R. C., Woods, R. E., and Eddins, S. L., Digital Image Processing Using MATLAB, 2nd ed., 

Gatesmark Publishing, Knoxville, TN. 

4. Anil K. Jain, Fundamentals of digital image processing (2nd Edition), Prentice-Hall, NJ  

5. Mastering OpenCV 4 with Python: A practical guide covering topics from image processing, augmented 

reality to deep learning with OpenCV 4 and Python 3.7; Alberto Fernandez Villan ; Packt Publishing. 

6. Learning OpenCV; Gary Bradski, Adrian Kaehler; O’Reilly 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Alberto+Fernandez+Villan&search-alias=stripbooks


Question Pattern for End Semester Examination 
(XCOM3CC13P) 

 

Unit – I: Image Processing Lab 

• Program Code: 5 

• Output: 5 

• LNB: 5 

• Viva: 5 

 

Unit – II: Minor Project 

• Presentation : 5 

• Project Report: 10 

• Viva: 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

XCOM4CC14T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Develop Skills to debug software. 

2. Develop Skills to efficiently resolve problems. 

3. Develop Proficiency in various programming languages. 

4. Develop knowledge of software and hardware. 

5. Develop Teamwork capabilities 

6. Develop knowledge of Computer Aided Software Engineering tools. 

 
 

Paper - XCOM4CC14T 

SOFTWARE ENGINEERING 

Introduction: Software Engineering – Product and process – process models - Waterfall Life cycle model – 

Spiral Model – Prototype Model – fourth Generation Techniques – Agile methods. [8] 

 

Software Project: Planning a Software Project. Effort Estimation: (COCOMO and Function Points Model), 

Project Scheduling, Staffing and Personnel Planning, Software Configuration Management Plan, Quality 

Assurance Plans, Project Monitoring Plans, Risk Management. [10] 

 

Software Requirement Analysis and Specification: Need for SRS, Problem Analysis, Requirements 

Specification. [6] 

 

Software Design: Design objectives and principles. Module level concepts, Coupling and Cohesion. Design 

Notations and specifications. Structured Design Methodology, Object Oriented Design,Detailed Design, 

Verification (Design Walkthroughs, Critical Design Review, Consistency Checkers), Metrics. [10] 

 

Software Coding: Programming Principles and Guidelines, Common coding errors, Some Programming 

Practices, Coding Standards, Refactoring, Basic Concepts, Modern programming language features. 

Verification and Validation techniques (Code reading, Static Analysis, Code Inspections or Reviews). 

Combining different techniques. [10] 

 

Metrics: Size Measures, Complexity Metrics, Style Metrics. [3] 

 

Documentation: Internal and External Documentation. [3] 

 

Software Testing and Maintenance: Testing Fundamentals: Error, Fault and Failure, Test Oracles, Test Cases 

and Test Criteria, Psychology of Testing. Testing Objectives and Principles.Software Testing:Black Box and 

White Box testing. Black Box Testing:Equivalence Class Partitioning, Boundary Value Analysis, Cause Effect 

Graphing, Special Cases.White Box Testing: Mutation Testing, Test Case Generation and Tool Support. 

Testing Process:Comparison of Different Techniques, Levels of Testing, Test Plan, Test Case Specifications, 

Test Case Execution and Analysis. Software Maintenance. [10] 



 

Books and References:  

1. PankajJalote, An Integrated Approach to Software Engineering (3rd ed.), NarosaPublishing House, 

2005. 

2. R.S. Pressman, Software Engineering: A Practitioner’s Approach (6th ed.), McGraw-Hill,2006. 

3. Somerville, Software Engineering (6th ed.), Pearson Education, 2004 

4. Fairley, R.E. , Software Engineering Concepts, Mc-Graw Hill. 

5. K.K. Agarwal and Y. Singh, Software Engineering (revised 2nd ed.), New AgeInternational Publishers, 

2006. 

6. Douglas Bell, Software Engineering for Students (4th ed.), Addison-Wesley, 2005. 

7. Rajib Mall, Fundamentals of Software Engineering (2nd ed.), Prentice-Hall of India, 2006. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM4CC14T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

XCOM4CC15T 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Understand the various searching techniques, constraint satisfaction problem and 

example problems- game playing techniques. 

2. Apply these techniques in applications which involve perception, reasoning and 

learning. 

3. Explain the role of agents and how it is related to environment and the way of 

evaluating it and how agents can act by establishing goals.  

4. Acquire the knowledge of real world Knowledge representation. 

5. Analyze and design a real world problem for implementation and understand the 

dynamic behaviour of a system.  

6. Use different machine learning techniques to design AI machine and enveloping 

applications for real world problem. 

 
 

Paper - XCOM4CC15T 

ARTIFICIAL INTELLIGENCE 

Introduction: AI applications, AI techniques, AI Problems. Importance of AI [2L] 

State Space search: State Space Graphs, Implicit and explicit graphs, Production Systems, formulating 

thestate-space; Uninformed search: breadth first search, depth first search; Uniform cost algorithm; Informed 

search: Generate-and-test, Hill Climbing, Best First Search, Problem Reduction, Constraint Satisfaction , Mean-

Ends Analysis ;Analysis and comparison of search algorithms. [10L] 

Knowledge Representation:  Representations and Mappings, Knowledge representation method- Propositional 

Logic, Predicate logic, Representing Simple facts in Logic, Representing Instances and Isa relationships, 

Computable Functions and Predicates, Resolution- Forward and backward chaining. [10L] 

Slot and Filler Structures: Semantic Networks, Frames, Conceptual Dependencies, Scripts [8L]  

 

Game Playing: Two agent games, AND/OR graphs, Minimax procedure, and game trees, Alpha – Betapruning 

procedure, learning evaluation functions. [6L] 

 

Uncertainty: different types of uncertainty - degree of belief and degree of truth, various probabilityconstructs - 

prior probability, conditional probability, probability axioms, probability distributions, and jointprobability 

distributions, Bayes' rule, other approaches to modeling uncertainty, Dempster-Shafer theory,fuzzy 

sets/logic.[10L] 

Expert Systems: Concepts of Expert system systems; examples of expert systems. [4L] 



Logic Programming: Introduction to programming in logic. Declarative and Procedural Meaning, Data 

Objects, Lists, Operators, Controlled Backtracking. [10L] 

Books and References: 

1. Elaine Rich and Kevin Knight: Artificial Intelligence, TMH 

2. Dan W. Patterson: Introduction to Artificial Intelligence and Expert Systems, PHI 

3. S. Russel and P. Norvig, "Artificial Intelligence, A modern Approach" 

4. Computational Intelligence, Eberhart, Elsevier. 

5. Artificial Intelligence: A New Synthesis, Nilsson, Elsevier. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM4CC15T) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

DSE 3 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : 60 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Elective – III 

DSE3 (For Semester 4) 

Course Code Course Name 

XCOM4DS31T Data Science 

XCOM4DS32T E-Commerce 

XCOM4DS33T Cloud Computing 

XCOM4DS34T Mobile Computing 

XCOM4DS35T Compiler Design 

XCOM4DS36T Remote Sensing & GIS application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XCOM4DS31T: DATA SCIENCE 

 

Outcomes : This course will enable students to: 
 

1. Learns the probability and statistics. 

2. Learn different aspect of sampling theorems and data testing methods. 

3. Understand data preparation techniques, clustering, regression and classification 

techniques. 

4. Understand exploratory analysis of data and different models to do that. 

5. Gain deep knowledge of neural networks as a super problem solver. 

6. Gain the ideas of machine learning, deep learning through CNNs and RNNs. 

7. Learn the time series data analysis. 

8. Get the basic ideas of natural language processing models. 

 
 

Probability: Combinatorial probability, Independence of events, Conditional probabilities, Random variables, 

densities, Expectation, Variance and moments, Standard univariate distributions, Independence of random 

variables. [8L] 

Statistics: Introduction to Statistics with examples of its use, Draw random samples, Descriptive statistics, 

Graphical statistics: Histogram, scatter diagram, Pie diagram, estimates sample moments, sample mean, sample 

standard deviation. [8L] 

Sampling distributions based on normal populations - t, chi-square and F distributions, Testing of Hypothesis: 

one sample and two sample tests based on t, chi-square and F distributions. - Error probabilities, statistical 

power of test, p-values, log-likelihood ratio test. [8L] 

Unsupervised Learning: Basic Concept, K-means Clustering, K-Nearest Neighbours. [5L] 

Supervised Learning: Linear Regression, Polynomial Regression, Logistic Regression,Naïve Bayes, Bayes 

Theorem. Decision Trees, Random Forests, Perceptrons, Gradient Descent, Multi-Layered Perceptrons (MLP), 

Support Vector Machines. [10L] 

Train-test, F1 Score, Accuracy, Confusion Matrix, Precision, Principal Component Analysis, Dimensionality 

Reduction. [5L] 

Data Visualization: Basic principles; ideas and tools for data visualization. [4L] 

Introduction Deep learning: Basic concept of Deep Learning, Difference of Machine Learning. Convolutional 

Neural Networks: Architectures, convolution / pooling layers, Recurrent Neural Networks: LSTM, GRU, 

Encoder Decoder architectures. [12L] 

 

TEXT/REFERENCES: 

1. Cathy O'Neil and Rachel Schutt. Doing Data Science, Straight Talk from the Frontline. O'Reilly. 2014.  

2. Jure Leskovek, Rajaraman and Jefffey Ullman, Mining of Massive Datasets.v2.1, Cambridge University 

Press. 2014. 



 3. Kevin P. Murphy. Machine Learning: A Probabilistic Perspective. 

4. Trevor Hastie, Robert Tibshirani and Jerome Friedman, Elements of Statistical Learning, Second Edition. 

5. Avrim Blum, John Hopcroft and RavindranKannan, Foundations of Data Science. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM4DS32T: E-COMMERCE 

 

Outcomes : This course will enable students to: 
 

1. Demonstrate an understanding of the foundations and importance of E-commerce. 

2. Analyze the impact of E-commerce on business models and strategy. 

3. Describe Internet trading relationships including Business to Consumer, Business-to-

Business, Intra-organizational. 

4. Describe the infrastructure for E-commerce. 

5. Describe the key features of Internet, Intranets and Extranets and explain how they 

relate to each other. 

6. Discuss legal issues and privacy in E-Commerce. 

7. Assess electronic payment systems. 

8. Recognize and discuss global E-commerce issues. 

 
 

Introduction to E-Commerce: Fundamental of e-commerce, Brief history of e-commerce, Impact of e-

commerce, Benefits and limitations of e-commerce, Classification of e-commerce: Inter organizational e-

commerce, Intra organizational e-commerce, Business to Business electronic commerce, Business to Customer 

electronic commerce and Collaborative commerce, Mobile Commerce etc., Applications of e-commerce 

technologies, E-Commerce Business models. [15] 

E-Commerce Infrastructure: Framework of e-commerce, I-Way Concept, EC Enablers, Review of the 

Internet structure, the TCP/IP Protocol Suite, The client/server model, Review of the architectural components 

of World-Wide Web, Proxy servers, Internet call centers, cookies, Agents in e-commerce and their role, 

Network infrastructure for e-commerce: Intranets and their applications, Extranets and their applications, 

Virtual Private Networks (VPNs), Internet-based VPNs, Firewalls and their types. [15] 

Security in E-Commerce: Issues in Network and Transaction Security, Cryptography and 

Cryptanalysis,Symmetric and Public Key Cryptographic systems, Authentication protocols, Public Key 

Infrastructure (PKI), Integrity and Non-repudiation, Digital Certificates, Digital Signatures, Electronic mail 

security, Security protocols for web commerce: SSL, SET etc. [15] 

Electronic Payments: Introduction to Money, The nature of money, Overview of electronic payment systems, 

Limitations of traditional payment instruments, Electronic payment system issues, Some methods of payment, 

Electronic payment system requirements, Micro payments, Online payment systems, Card-based payment 

systems. [15] 

 

Books and References:  

1. Ravi KalaKota, Andrew Whinston “Frontiers of  Electronic Commerce” Addition Wesley 

2. Diwan, Sharma “E-Commerce” Excel 

3. Asset International “Net Commerce” TMH 

4. Bajaj and Nag “E-Commerce: The Cutting Edge of Business” TMH 

5. Denlal Amor “The E Business Revolution” Addition Wesley 

6. Sokal “From EDI to E-Commerce: A Business Inttiative” TMH 

7. Greeanstein and Feinman “E-Commerce” TMH 



8. Bharat Bhasker “Electronic Commerce-Framework, Technologies & Applications” TMH 

9. K. C. Laudon and C. G. Traver “E-commerce: business, technology, society”, AddisonWesley. 

10. David Whiteley “E-commerce:Strategies,Technologies and Applications”, TMH 

11. P.T. Joseph, E-Commerce An Indian Perspective, Prentice-Hall of India, 2007 

12. Norman Sadeh “M-Commerce : Technologies, Services & Business Module” Wiley 

13. O’MalinoyDonalad, M.A. Peirce, Hitesh Tiwari” Electronic Payment Systems for E-Commerce. 

14. Brian E.Mennecke, Troy J.Strader, “Mobile Commerce: (Soft Cover):Technology,Theory and 

Applications”, Idea group Inc., IRM Press,2003 

15. Pete Loshin, Paul A Murphy, Electronic Commerce, 2nd Edition, Jaico Publishers,1996. 

16. 3. David Whiteley, e - Commerce : Strategy, Technologies and Applications -McGraw Hill, 

2000. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM4DS33T: CLOUD COMPUTING 

 

Outcomes : This course will enable students to: 
 

1. Get the fundamental ideas behind Cloud Computing, the evolution of the paradigm, 

its applicability; benefits, as well as current and future challenges; 

2. Get the basic ideas and principles in data center design; cloud management techniques 

and cloud software deployment considerations;  

3. Understand Different CPU, memory and I/O virtualization techniques that serve in 

offering software, computation and storage services on the cloud; Software Defined 

Networks (SDN) and Software Defined Storage (SDS); 

4. Understand Cloud storage technologies and relevant distributed file systems, NoSQL 

databases and object storage; 

5. Understand the variety of programming models and develop working experience in 

several of them. 

 
 

 

Cloud Computing Basics: Overview, Applications, Intranets and the Cloud. [4L] 

Your Organization and Cloud Computing: Benefits, Limitations, Security Concerns. [2L]  

Hardware and Infrastructure: Clients, Security, Network, Services. [4L] 

Software as a Service (Saas): Understanding the Multitenant Nature of SaaS Solutions, Understanding SOA. 

[4L] 

Platform as a Service (PaaS): IT Evolution Leading to the Cloud, Benefits of Paas Solutions, Disadvantages 

of Paas Solutions. [4L] 

Infrastructure as a Service (Iaas): Understanding IaaS, Improving Performance through Load Balancing, 

System and Storage Redundancy, Utilizing Cloud-Based NAS Devices, Advantages, Server Types.[4L] 

 Identity as a Service (IDaaS): Understanding Single Sign-On (SSO), OpenID, Mobile ID Management. Cloud 

Storage-Overview, Cloud Storage Providers. [4L] 

Virtualization: Understanding Virtualization, History, Leveraging Blade Servers, Server Virtualization, Data 

Storage Virtualization. [4L] 

Securing the Cloud: General Security Advantages of Cloud-Based Solutions, Introducing Business Continuity 

and Disaster Recovery. [4L] 

Service Oriented Architecture: Understanding SOA, Web Services Are Not Web Pages, Understanding Web 

Service Performance, Reuse and Interoperability. [4L] 

 Developing Applications: Google, Microsoft, Cast Iron Cloud, Bungee Connect, Development. [6L] 

Migrating to the Cloud: Cloud Services for Individuals, Cloud Services Aimed at the Mid-Market, Enterprise-

Class Cloud Offerings, and Migration. [4L] 

Designing Cloud Based Solutions: System Requirements, Design Is a Give-and-Take Process. [4L] 



Coding Cloud Based Applications: Creating a Simple Yahoo Pipe, Using Google App Engine and creating a 

Windows Azure Application. [4L] 

Application Scalability: Load-Balancing Process, Designing for Scalability, Capacity Planning Versus 

Scalability, Scalability and Diminishing Returns and Performance Tuning. [4L] 

 

Text and References Books:  

1. Cloud Computing: A Practical Approach by Anthony T. Velte Toby J. Velte, Robert Elsenpeter, 2010 by The 

McGraw-Hill.  

2. Cloud Computing: SaaS, PaaS, IaaS, Virtualization and more. by Dr. Kris Jamsa.  

3. Cloud Computing Bible by Barrie Sosinsky, Published by Wiley Publishing, 2011.  

4. Cloud Computing for Dummies by Judith Hurwitz, Robin Bloor, Marcia Kaufman, and Dr. Fern Halper, 

Wiley Publishing, 2010.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OR 

 

XCOM4DS34T: MOBILE COMPUTING 

 

Outcomes : This course will enable students to: 
 

1. Explain the principles and theories of mobile computing technologies. 

2. Understand Wireless and mobile computing application. 

3. Understand details of wireless transmission  

4. Understand the architecture of different mobile network models like GSM, GPRS, 

UMTS. 

5. Learn inner details of the networking protocols. 

6. Understand large mobile networks like MANET 

7. Learn different mobile s/w and h/w platforms. 

 
 

Introduction: Mobile Computing vs. wireless Networking – Mobile Computing Applications – Characteristics 

of Mobile computing – Structure of Mobile Computing Application. Advantages and disadvantages, evolution, 

special considerations for node mobility. [10] 

 

Wireless transmission: Frequency band for signal transmission, signal propagation, multiplexing, modulation, 

spread spectrum, cellular systems; Cellular organization of mobile telephone networks – Operation of cellular 

networks - Frequency Reuse - Tessellation - Handoff – Capacity Improvement. [15] 

 

Wireless Networks - Global System for Mobile Communication (GSM) – General Packet Radio 

Service(GPRS) – Universal Mobile Telecommunication System (UMTS). [8] 

 

Mobile Internet Protocol and Transport Layer: Overview of Mobile IP – Features of Mobile IP – Key 

Mechanism in Mobile IP –route Optimization. Overview of TCP/IP – Architecture of TCP/IP- Adaptation of 

TCP Window– Improvement in TCP Performance. [12] 

 

Mobile Ad-Hoc Networks:Ad-Hoc Basic Concepts – Characteristics – Applications – Design Issues – Routing 

– Essential of Traditional Routing Protocols –Popular Routing Protocols – Vehicular Ad Hoc networks ( 

VANET) – MANET vs. VANET – Security. [8] 

 

Mobile Platforms And Applications: Mobile Device Operating Systems – Special Constrains & Requirements 

– Commercial Mobile Operating Systems – Software Development Kit: iOS, Android, BlackBerry, Windows 

Phone – MCommerce – Structure – Pros & Cons – Mobile Payment System – Security Issues. [7] 

 

Books and References:  

1. AsokeTalukder, Hasan Ahmed, RupaYavagal, “Mobile Computing: Technology, Applications and 

Services Creation”, Second Edition, TMH, 2010. 

2. Prasant Kumar Pattnaik, Rajib Mall, “Fundamentals of Mobile Computing”, PHI Learning Pvt. Ltd, New 

Delhi – 2012. 

3. C.K.Toh, “AdHoc Mobile Wireless Networks”, First Edition, Pearson Education, 2002. 

4. William Stallings, “Wireless Communication and Networks”, Pearson, 2009. 

5. Jochen Schiller, “Mobile Communications”, Second Edition, Pearson, 2009. 

6. UweHansmann et al, “Principles of Mobile Computing”, Springer, 2003. 

7. Ivan Stojmenovic, “Handbook of Wireless Networks and Mobile Computing”,Wiley, 2002. 
 



 

OR 

 

XCOM4DS35T: COMPILER DESIGN 

 

Outcomes : This course will enable students to: 
 

1. Understand the major phases of compilation and to understand the knowledge of Lex 

tool & YAAC tool. 

2. Develop the parsers and experiment the knowledge of different parsers design without 

automated tools. 

3. Construct the intermediate code representations and generation. 

4. Convert source code for a novel language into machine code for a novel computer. 

5. Apply for various optimization techniques for dataflow analysis. 

 
 

Review: Grammars, Languages – types of grammars and their recognizers, Basic concepts of translators: boot 

strapping, cross compiler, Different phases of compilation. [6L] 

 

Lexical analyzer: Concepts, Tokens, Schemas, Design using FSM, LEX. [6L] 

 

Syntax Analysis: Top down and Bottom up parser; Operator precedence; Recursive descent; LL (1); SLR , 

canonical LR, LALR (1); Comparison, YACC. [10L] 

 

Intermediate code generation: Three Address Code, Representation of three address code – Quadruples, 

Triples and Indirect Triples. [6L] 

 

Syntax directed translation: Attributes, Semantic Actions, Translation schemes. [6L] 

 

Code Optimization: Basic blocks, loop optimization, flow graph, DAG representations of basic blocks.[ 6L] 

 

Code generation: Object Programs, Assembly language, Problems in Code Generation. [8L] 

 

Error handling: detection, reporting, recovery and repair. [4L] 

 

Symbol tables: Organization and management techniques. [4L] 

 

Runtime storage management: static allocation; dynamic allocation, activation records; heap allocation, 

recursive procedures. [4L] 

 

Books and References: 

 

1. Alfred V. Aho and Jeffrey D. Ullman, Principles of Compiler Design, Narossa Publication 

2. Aho, Sethi and Ullman, Compilers – Principles, Techniques and Tools, Narossa Publication 

3. Peter Linz ,Formal Language and Automata Theory, Narossa Publication 
 

 

 

 

 

 



OR 
 

XCOM4DS36T: REMOTE SENSING AND GIS 

 

Outcomes : This course will enable students to: 
 

1. Analyze the principles and components of photogrammetric and remote sensing.  

2. Describe the process of data acquisition of satellite images and their characteristics. 

3. Compute an image visually and digitally with digital image processing techniques.  

4. Explain the concepts and fundamentals of GIS.  

5. Compute knowledge of remote sensing and GIS in different civil engineering 

applications. 

6. Apply the various methods of remote sensing and GIS to different geospatial datasets 

7. Design and construct optimum solutions for real world problems that can be resolved 

by GIS & remote sensing. 

 
 

Basics of remote sensing: Electromagnetic Radiation (EMR), Electromagnetic spectrum (EMS), Platforms and 

sensors, Stages in remote sensing data acquisition, Types of satellites &images, Framing and scanning systems, 

EMR interaction with atmosphere and earth's surface.Black body radiation and radiation laws. [6L] 

Sensors: Characteristics on board IRS, LANDSAT, SPOT, NOAA, IKONOS, Quickbird satellites, ASTER and 

SRTM missions, Spectral reflectance of soil, water vegetation and rock types. Spectral, spatial, temporal and 

radiometric resolutions. [8L] 

Elements of image interpretation: photographic and geotechnical. Image characteristics of common land 

cover types, Image characteristics of common rock types- sandstone, shale, limestone, granite, basalt, 

Characteristics of cultural and natural features, GCPs and their utility. [8L] 

Mapping from remotely sensed data: Image characteristics of Flood inundation, cyclone affected areas, 

environmentally degraded areas, degraded land and desertified areas, Case studies. [8L] 

Maps: Elements, scale, base and reference map. Thematic maps.Toposheets: cultural and natural features. 

Types of Map projections: Conical Cylindrical and Azimuthal, Datum and coordinate systems. [8L] 

Basics of GIS: Data, structure, relational, hierarchical network input, format, analysis in GIS, Data integration 

and overlay analysis in GIS, Functions of GIS, Digitization, editing and topology building in GIS, Concept and 

applications of Digital Elevation Model (DEM), Data Base Management System (DBMS). [6L] 

Introduction to Global positioning system: GPS satellite constellations, GPS segments: space, control, user, 

signals & codes. GPS receivers, Operating principle and sources of errors in GPS, Modes of measurements and 

Post processing of data, accuracy of GPS observation.GPS applications in various fields, Concept of DGPS and 

WAAS. [8L] 

Applications: GIS in natural resources mapping, socio-economic mappings and infrastructure mapping. Utility 

of GPS surveys in various fields. Case studies. [8L] 

 

 



Text Book and Reference Books: 

1. Fundamentals of GIS by Micheal Demers  

2. Remote Sensing and Geographic Information System by Anji Reddy 

3. Remote Sensing and Geographic Information System by A.M. Chandra. 

4. Remote Sensing-Principles and Interpretation by Sabins.  

5. Remote Sensing and image interpretation by Lillesand and Keifer 

6. Fundamentals of Remote Sensing by George Joseph 

7. Remote sensing and GIS by Basudeb Bhatta 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question Pattern for End Semester Examination 
(DSE 3) 

 
Section-I (Objective type)  

• 4 questions each carrying 2 marks have to be answered. 

• 6 questions each carrying 2 marks have to be given. 

 

Section-II  

• 4 questions each carrying 8 marks have to be answered. 

• 6 questions each carrying 8 marks have to be given. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

XCOM4CC16P 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : -- 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 

 

Unit – I: 

1. Aware how to use values in improving your own professionalism. 

2. Implement values for bridging and harmonizing. 

3. Learn about personal and communication styles for team building. 

4. Learn from history, art and music from natural human life. 

5. Learn management of values. 

6. Use values for business development. 

7. Increase knowledge of Emotional Intelligence 

8. The seminar combines interactive lectures with actual cases (analyses of definite 

situations), business games, demonstration of examples from real life, work in groups, 

discussions. Pictures from video along with music are used as supplement to oral 

lectures. 

 

Unit – II: 

 

Judge about the knowledge acquired in relevant courses over 2 years of study in the 

postgraduate computer science program. 

 
 

Paper - XCOM4CC16P 

SEMINAR & GRAND VIVA 
 

  

Unit – I: Seminar 

Guidelines for presenting a seminar:   

• The seminar will consist of a typewritten report covering the topic related to his area of final year 

project.  

•  If more number of students are working on same project then they should separate the seminar topics 

from the project area which is relevant and which will contribute for completion of project. 

• Weekly report of students work for finalization of his area of work and topic of  seminar should be 

submitted to the faculty during designated hours meant for seminar.  

• Format of weekly report should be finalized by the department with sufficient inputs received from the 

students.  

• It is expected that the candidate prepares a report based on outcomes of literature studies, field visits, 

observation schedules, focus group meetings etc related to a problem in relevant technology area.  The 

report shall be tested for any plagiarism out of books, journals and internet based articles and reports by 

appropriate web based tool.   



• The candidate shall deliver seminar on the topic on first two occasions to students of his class for peer 

assessment.  Format for peer group assessment should be designed by the faculty with approval of 

department.  

• Final presentation for term work should be attended by minimum 2 faculty members. 

•  Each candidate may be given time minimum of 8 to 10 minutes.   

• Assessment criteria for seminar delivery for term work should be designed by the faculty with inputs 

received from students of the class. 

•  Assessment Criteria so designed will be displayed on the department notice board with the approval 

from department along with these guidelines. 

 

Unit – II: Grand Viva 

 

The fundamentals  of  the  subject  taught  over  the  two year Post Graduate Programme will  be  

examined  in Grand  viva-voce.  The viva-voce will be conducted by a Panel of external examiners. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 



Question Pattern for End Semester Examination 
(XCOM4CC16P) 

 

Unit – I: SEMINAR 

• Presentation : 5 

• Seminar Report: 10 

• Viva: 5 

 

Unit – II: GRAND VIVA 

• Viva: 20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER – 4 

XCOM4CC17J 
Credits : 6 

Full Marks : 40+10* 

Number of classes required : -- 

*5 Marks are reserved for Internal Assessment & 5 marks for Attendance  

 

 

Outcomes : This course will enable students to: 
 

1. Identify a suitable problem to be solved computationally and reflectively analyze 

proposed solutions to the identified computing problem. 

2. Design and develop solutions to the problem and analyze results. 

3. Prepare a thesis and defend the thesis on the work done. 

4. Augment the knowledge base in the chosen area of computing, adhering to ethical 

practices at every stage. 

 
 

Paper - XCOM4CC17J 

PROJECT WORK 

The students are expected to demonstrate the core competency in the development of enhancements to the 

knowledge base in the area of interest in computing. The secondary competencies include the management of 

time bound projects involving research, analysis of problem complexities, design and development of effective 

solutions and communication of the project’s progress, adhering to ethical practices at every stage. This stage of 

the project evaluates the state of maturity of these competencies. The students are expected to present two 

reports at intermediate stages, as well as prepare and defend a thesis on their research work. The students should 

take a new research-oriented project in consultation with the assigned project supervisor.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question Pattern for End Semester Examination 
(XCOM4CC17P) 

 

Project Work 

• Presentation : 10 

• Seminar Report: 20 

• Viva: 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Department of Economics 

 

 

 

 
Syllabi 

Of 

The courses offered by the 

Department under CBCS 2018 



Course Structure: Semester-wise distribution of Courses 

  

Course Name 
 

Course Details 
 

Course Code 
Cre

dit 

S 

E 

M 

 

I 

Ability Enhancement Compulsory 

Course – I 

To be given by college centrally  2 

Core Course – 1 Principles of Economics I 

Gr A1: Microeconomic Principles I  

Gr A2: Macroeconomic Principles I 

HECO1CC01N  6 

Core Course – 2 Principles of Economics: Tools & Application I  

Gr A1: Introductory Statistics I 
Gr A2: Introduction to Economic Development I 

HECO1CC02N  6 

Generic Elective – I GE-I*  6 
 Total 20 

S 

E 

M 

 

II 

Ability Enhancement Compulsory 
Course – II 

To be given by college centrally  2 

Core Course – 3 Principles of Economics II 

Gr A1: Microeconomic Principles II  

Gr A2: Macroeconomic Principles II 

HECO2CC03N  6 

Core Course – 4 Principles of Economics: Tools & Application II  

Gr A1: Introductory Statistics II 
Gr A2: Introduction to Economic Development II 

HECO2CC04N  6 

Generic Elective – I GE-I*  6 
 Total 20 

S 

E 

M 

 

III 

Core Course – 5 Microeconomics-I HECO3CC05N  6 

Core Course – 6 Macroeconomics-I HECO3CC06N  6 

Core Course – 7 Statistics HECO3CC07N 6 

Skill Enhancement Course– 1 To be given by college centrally  2 

Generic Elective – II GE - II**  6 
 Total 26 

S 

E 

M 

 

IV 

Core Course – 8 Microeconomics-II HECO4CC08N  6 

Core Course – 9 Macroeconomics-II HECO4CC09N  6 

Core Course –10 Development Economics HECO4CC10N  6 

Skill Enhancement Course – 2 To be given by college centrally  2 

Generic Elective – II GE - II**  6 
 Total 26 

S 

E 

M 

 

V 

Core Course – 11 International Economics HECO5CC11N  6 

Core Course – 12 Public Economics HECO5CC12N  6 

Discipline Specific Elective – 1 Econometrics OR 

Money and Banking  

HECO5DS11N  
OR  
 

HECO5DS12N  

6 

Discipline Specific Elective – 2 Indian Economy I (1947-1991) 

OR 

Financial Economics  
 
OR  
 
Comparative Economic Development (1850-1950) 

HECO5DS21N  
 

OR 

 

HECO5DS22N  

 

OR 

 

HECO5DS23N 

6 

 Total 24 

S 

E 

M 

 

VI 

Core Course – 13 Mathematical Economics HECO6CC13N  6 

Core Course – 14 Indian Economy II (1991 onwards) HECO6CC14N  6 

Discipline Specific Elective – 3 Indian Economic History OR 

Political Economy  

HECO6DS31N  

 

OR  

 

HECO6DS32N  

6 

Discipline Specific Elective – 4 Dissertation/Project  

OR 

Environmental Economics 
 
OR  
 
Economics of Health and Education 

HECO6DS41N  

 

OR 

 

HECO6DS42N  

 

OR 

 

HECO6DS43N 

6 

 Total 24 
Grand Total 140 



Programme Name : B.Sc. Economics (Hons.) 

Programme Code : HBSECO 

Programme Specific Objective : 
 

Upon successful completion of this specific programme offered by the Department of Economics 

students are expected to:  

1. Have clear perspectives on emerging economic issues at the regional, national and international 

levels. 

2. Master the theoretical and applied tools necessary to pursue higher education in Economic 

Sciences and be able to critique and create economic research. 

3. Be adequately endowed with the ability of critical thinking, quantitative analysis and 

communication skill. 

4. Have a distinct competitive edge in a variety of careers in the corporate world, the academia 

and government administrations. 

5. Analyse current events and assess the likely impact of specific policies put forth by 

various government entities and evaluate the role played by assumptions in arguments 

made for and against economic and policy issues. Such competence might help them 

pursue higher education in related fields like business analytics and business 

administration, law and accountancy.  

 

 

Programme Name : Economics (Generic elective) 

Programme Code : 

Programme Specific Objective: 

 
Upon successful completion of this specific programme offered by the Department of Economics 

students are expected to:  

1. Understand of the functioning of the economic system and the role of various institutions, 

the government and different interest groups. 

2. Acquire the ability of critical thinking, quantitative reasoning and communication skill.  

3. Have a basic understanding of the subject and some general awareness which might be 

helpful in preparing for some public examinations like UPSC and State Civil Service 

examinations.   

4. Analyse current events and assess the likely impact of specific policies put forth by various 

government entities. 

5. Get an opportunity to pursue higher education or research in economics sciences by 

switching from their own core subject after graduation.   

 



 

Marks and Paper Distribution with Credit 

Course Type Total 

Papers 

Credit Marks 

Core Courses (CC) 14 14*6 = 84 14*100 = 1400 

Discipline Specific Electives (DSE) 4 4*6 = 24 4*100 = 400 

Generic Electives (GE) 

[Covering 2 Disciplines with 2 courses each. Any discipline in any 

semester] 

4 4*6 = 24 4*100 = 400 

Ability Enhancement Compulsory Courses(AECC) 2 2*2 = 4 100*2 = 200 

Skill Enhancement Courses (SEC) 2 2*2 = 4 100*2 = 200 

Total 26 140 2600 

 

 

 

 

 

 

 

 
Marks distribution of each Honours and Generic Elcetive paper 

with credit and number of lecture hours 

 

❖ Total Marks: Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

 

❖ Total Credits: Theory (5) + Tutorial (1) = 6. 

 

❖ Number of Lecture Hours: Theory = 75 hrs. 

 

❖ Number of Tutorial Contact Hours = 15 hrs 

 
 
Ability Enhancement Compulsory Course (AECC)  

1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

b. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory : 75  



ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project : 25 

v. Credit: 1 

vi. Each Student will be required to submit a Project Report at the end of Second 

Semester of First Year. The Project will be an original work which may be 

related to the Honours Subject of the students but must be some aspect of the 

environmental studies. However, students may involve his own habitat while 

doing his Project. In the month of February students should talk to either their 

teacher of the Environmental Studies or the teachers of their own subject to 

choose the Project area. The length of the Project Report should be not less 

than 1500 words but not more then 3000. It may be hand written or typed. The 

Project must be submitted by 31st May. Students should submit their Project 

Report Head of the Department and must obtain a Project Completion 

Certificate from the HoD. 

 

 
 



SEMESTER – I 

CC 1 

Paper – HECO1CC01N Credits : 5 
Full Marks : 65 

Paper – HECO1CC01N Credits : 1 
Full Marks : 15 

Paper Title: Principles of Economics I 
Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 
Evaluation Mid-semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure for 

End 
Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 

 

Course Outcome 
 

i. This course aims to develop an understanding of the framework that economists use to 

analyse choices made by individuals in response to incentives and consider how these 

choices can also serve the social interest.  The course introduces students to models of how 

individuals and firms interact within markets. 

ii. Students will be able to identify the determinants of various macroeconomic aggregates 

such as output, unemployment, inflation, productivity and the major challenges associated 

with the measurement of these aggregates. 

iii. This course aims to develop students’ abilities to construct and sustain an argument using 

the phrases and concepts that economists use in their deliberations. A theoretical 

framework is developed in which students acquire an understanding of how economic 

agents interact and by doing so develop the literacy and verbal communication skills 

necessary for presenting arguments of an economic nature.  

 

 



Group A: Theory  

 

GROUP A1: Microeconomic Principles I 

 

Module - I: Introduction to Price Theory 

 
❖ Scarcity and choice; choice by command and choice by market; the role of prices in a 

market economy. 

❖ Elementary concepts of demand, supply and price determination; stability of equilibrium 

(the Walrasian approach);  

❖ Elasticities of demand and supply. Comparative statics. 
 

Module – II: Theory of Consumer Behaviour – Alternative Approaches 

 

❖ Axioms of choice; indifference curves, budget constraint and consumer’s equilibrium; 

❖ Comparative statics: price – consumption, income-consumption and Engel’s curves and 
demand elasticities; price-effect: substitution and income-effects; classification of 

commodities: normal, inferior and Giffen goods. Some applications: food stamp 
programme, inter temporal choice. 

❖ Revealed Preference approach: weak and strong axioms of revealed preference – properties 

of demand function – Indexnumbers. 

 
Module – III: Introduction to the Theory of Firms – Production and Cost analysis 

 

❖ General concept of Production function, Technology and technological efficiency –– 

Concepts of total product, average product and marginal product –Return to factor and 

returns to scale - Isoquants and diminishing rate of factor substitution – Elasticity of 

Substitution –Some examples of technology (fixed proportion, perfect substitute, Cobb – 

Douglas Production Function, CES Production Function), general concept of homogenous 

production function and itsproperties. 

❖ Optimizing behavior of firm: constrained output maximization, Expansion path in the short 

and the long run; Input demand and input demand function; Constrained  Cost minimization. 

❖ Costs – accounting cost, Economic / Opportunity Cost, Concept of sunk cost –– Time 

dimension of cost – Long run cost function-Relation between expansion path and long run 

total cost curve - Functional coefficient and shape of long run average cost. Cost in the short 

run – total cost – Fixed and variable cost – Marginal cost – Average cost –  Derivation of 

short run cost–– Relation between short run and long run cost;  Multi- product firm and 

economies of scope. 

 

Readings : 

1) Hal R. Varian, Intermediate Microeconomics, a Modern Approach, W.W. Norton 
and Company/Affiliated East-West Press (India), 8 th edition, 2010. 

2) C. Snyder and W. Nicholson, Fundamentals o f Microeconomics, Cengage 

Learning (India), 2010. 

3) Hugh Gravelle and Ray Rees. Microeconomics, Prentice Hall (UK); 3rd Edition, 
2004. 

4) Samiran  Banerjee, Intermediate Microeconomics: A Tool-Building Approach, 
Routledge; 1 edition (9 September 2014) 

5) Pindyck, Rubinfeld & Mehta, Microeconomics, Pearson. 



Group A2: Macroeconomic Principles I 

Module – I: Nature and Scope of Macroeconomics 

 

❖ Distinction between Macroeconomics and Microeconomics- Aggregation and 

Macroeconomics 
❖ Goals and Instruments of Macroeconomics 
❖ Supply and Demand in Macroeconomics 

 

Module – II: Accounting Output and Income 

 

❖ The Circular Flow Explication - Measuring Output – Gross National Product - Nominal 

GNP, Real GNP and GNP Deflator. 

❖ The Two Approaches to measure GNP - The Final Goods Approach and Income 

Approach. 
❖ Intermediate goods and value added approach 

❖ Flow Statistics and Stock Statistics –Investment –Consumption –Capital stock 

❖ GNP, Gross Domestic product, Net National product, National Income and Disposable 

Income. 
❖ GNP and Economic Well Being 

 

Module – III: The Economy in the Short Run 
 

❖ Simple Keynesian analysis of aggregate demand without and with the government sector, 

Different Multipliers 

❖ IS-LM Model 

 
Readings: 

 
1. G, Mankiw, Macroeconomics, Worth Publishers. 

2. S, Sikdar. Principles of Macroeconomics. Oxford University Press 

3. Dornbusch & Fischer. Macroeconomics. McGraw Hill, Inc 

4. R.E. Hall and D.H. Papell. Macroeconomics. WWW Norton. (6th edition or latest one). 

5. J E Stiglitz and C E Walsh. Principles of Economics, W.W. Norton & Company, New York 

(3rd or later Edition). 
6. Lipsey and Chrystal. Economics. Oxford University Press. (eleventh edition or latest one). 

7. P Samuelson and W Nordhaus. Economics, McGraw Hill International Editions. (14th 

edition or latest one) 

 
 

GROUP B: Tutorial 

 

Tutorial classes will be conducted on the topics mentioned in Group A of the course. 



SEMESTER – I 

CC 2 

Paper – HECO1CC02N Credits : 5 
Full Marks : 65 

Paper – HECO1CC02N Credits : 1 
Full Marks : 15 

Paper Title: Principles of Economics: Tools and Application I 
Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 

 
Evaluation Mid-Semester: 30 Marks. 

End-Semester: 
Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 
Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure for 

End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 

 

 

 

 

 

Course Outcome 

 

Upon successful completion of this course, students will be able to:  

 

i. Organize, manage and present data. 

ii. Analyze statistical data graphically using frequency distributions and cummulative frequency 

distributions.  

iii. Analyze statistical data using measures of central tendency, dispersion and skewness. 

iv. Students will understand the alternative concepts of development and their justification.  

v. They would be able to identify the links between demographic growth and economic 

development and emergence of dual economies. 

 



Group A: Theory 

Group A1:  Introductory Statistics I 

Module I: Data Presentation 

❖ Classification and presentation, Population and Sample, Collection of Data - Variableand Attribute. 

❖ Frequency distribution - Diagrammatic representation of frequencydistribution. 

 
Module II: Central Tendency 

❖ Arithmetic Mean, Median and Mode (for both grouped and ungrouped data), Comparison of Mean, 
Median and Mode, Geometric and Harmonic Mean, Composite Mean. 

❖ Application: Index Numbers: their concept as weighted averages, Problems in the Construction of 
Index Numbers, Chain Index, Cost of Living Index Number (different formulae) 

❖ Wholesale Price Index and Cost of Living Index in India, Uses of IndexNumbers. 

 
Module III: Dispersion 

❖ Range, Mean Deviation Quartile Deviation and Standard Deviation, Measures of Relative 

Dispersion, Curve of Concentration. 

❖ Measurement of Economic Inequality: Gini Coefficient and Lorenz Curve. 

 
Module IV: Skewness and Kurtosis 

❖ Central and non central moments, different measures of skewness and kurtosis 

 
Readings: 

Goon, Gupta, Dasgupta – Fundamentals of Statistics, Vol I 

 
 

Group A2: Introductory Issues in Economic Development I 

Module I: Introduction and Basic Concepts 

 

❖ Nature of Development economics: economy, society and values; 

❖ Macro-characteristics of underdeveloped economies; distinction between growth and development, 
Alternative measures of development -- entitlement approach and human development paradigm. 

 

Module II: Population Growth and Economic Development 

 

❖ Concepts of Population: definitions of fertility, mortality, birth rates, death rates, fertility rate, life 
expectancy, infant mortality rate, youth dependency ratio. 

❖ Demographic transition theories - the causes of high fertility in developing countries: the 

Malthusian population trap and the microeconomic household theory of fertility. 

 
 

Module III: Development, Inequality and Poverty 

 

❖ Meaning of inequality; Inequality measures -- Lorenz Curve, Range, Coefficient of 
variation, Gini coefficient; Kuznets’ Inverted U hypothesis. 

❖ Poverty, relative and absolute deprivation with respect to income, Poverty line; Poverty 
measures – Head count ratio, Poverty gap ratio, Income gap ratio, Human Poverty Index. 

 
 

 

 

 



Readings 
 

1. Todaro and Smith: Economic Development, 8th Edition, Chapters 1,2 and 7. 

2. Thirlwall A.P: Growth and Development, 5th Edition, Chapter 1 and 6 
3. Debraj Ray: Development Economics, 2nd Edition, Chapters 2 and 9. 

 

 

GROUP B: Tutorial 

 

Tutorial classes will be conducted on the topics mentioned in Group A of the course. 



SEMESTER – II 

 

CC 3 

Paper – HECO2CC03N Credits : 5 
Two groups A and B 

Full Marks : 65 

Paper – HECO2CC03N Credits : 1 
Full Marks : 15 

Paper Title: Principles of Economics II 
Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 
Evaluation Theory: 

Mid-semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure for 

End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 

 

 

 

 

 

Course description 

 

i. This course aims to develop an understanding of the framework that economists use to 

analyse choices made by individuals in response to incentives and consider how these 

choices can also serve the social interest.   

ii. The course introduces students to mathematical tools that are needed to build theoretical 

models in both Microeconomic and Macroeconomic theory. 

iii. Students will be able to identify the determinants of various macroeconomic aggregates 

such as output, unemployment, inflation, productivity and the major challenges 

associated with the measurement of these aggregates. 

iv. This course aims to develop students’ abilities to construct and sustain an argument using 

the phrases and concepts that economists use in their deliberations. A theoretical 

framework is developed in which students acquire an understanding of how economic 

agents interact and by doing so develop the literacy and verbal communication skills 

necessary for presenting arguments of an economic nature.  

 



Group A: Theory 

Group A1: Microeconomic Principles II 

Module – I: Mathematical Preliminaries (Optimization Techniques) 

 

❖ Unconstrained Optimization: General Structure, derivation of first order and second order 

conditions, envelope theorem. Applications: Profit maximization in different markets. 

 

❖ Quadratic forms and definiteness; concavity, convexity, quasi-concavity. 

 

❖ Constrained Optimization: General Structure with two independent variables, derivation of 

first order and second order conditions, envelope theorem. Second order conditions in relation 

to concavity and convexity. 

 

❖ Applications: Utility maximization and derivation of demand function and some extensions 
of consumer behavior including consumption-labor choice and inter temporal choice; cost 

minimization and derivation of factor demand function; Slutsky equation. 

 
 

Module – II: Market Morphology 

 

❖ Perfectly Competitive Market: Assumptions – Market Demand – Demand curve for an 

individual firm Supply function: Time dimension of supply function – very short Period, short 

period and long period – concept of external economies and diseconomies – Commodity 

Market Equilibrium – Short period (run) equilibrium of firm and industry. 

 

❖ Long run supply curve – increasing, constant, and decreasing cost industry – consumer’s and 

producer’s surplus – Efficiency of Competitive market – Effects of tax – subsidy and price 

control. 

 
 

Readings 

 

1. Chiang, A. C.& Wainwright (2005)   (Fourth   Edition): Fundamental Methods of 
Mathematical Economics. 

2. Hal R. Varian, Intermediate Microeconomics, a Modern Approach, W.W. Norton and 

Company/Affiliated East-West Press (India), 8 th edition, 2010. 

3. C. Snyder and W. Nicholson, Fundamentals of Microeconomics, Cengage Learning, 2010. 

4. Samiran Banerjee Intermediate Microeconomics: A Tool-Building Approach, Routledge; 

1st edition (9 September 2014). 
5. Pindyck, Rubinfeld & Mehta, Microeconomics, Pearson. 



Group A2: Macroeconomic Principles II 

Module – I: Applying the IS-LM Model 

❖ IS-LM and Aggregate Demand. Fiscal and Monetary Policy in terms of IS-LM Model. 

 

❖ Keynesian Aggregate Supply and Classical Aggregate Supply. Short Run & Long Run 
Effects of Demand Management Policies 

 
Module – II: ConsumptionFunction 

 

❖ Consumption and Savings – Consumption, Income and Saving. 

 

❖ Consumption Function, Marginal Propensity to Consume, Marginal Propensity to Save. 

Determinants of Consumption. 

 

❖ Consumption Puzzle – LCH & PIH 

 

Module – III: Unemployment 

 

❖ Defining and Measuring the Unemployment Rate – Counting of Unemployed – Employed, 

Unemployed, Labour Force, Discouraged Workers. Okun’s Law. Economic Costs of High 

Unemployment. 

 

❖ Types of Unemployment – Frictional Unemployment and Job Search, Structural 

Unemployment and Cyclical Unemployment, Voluntary versus Involuntary Unemployment. 

Sources of Inflexibility in wages– minimum wages, unions and collective bargaining and 

efficiency wages. 

 

Module – IV: Inflation 

 

❖ Definition and measurement of Inflation rate – CPI and GNP Deflator. 

❖ Index-number problems in measuring the cost of living. 

❖ Types of Inflation – Moderate inflation, Galloping Inflation and hyperinflation. 

Readings 
 

1. G, Mankiw. Macroeconomics, Worth Publishers. 

2. S, Sikdar. Principles of Macroeconomics. Oxford University Press 

3. Dornbusch & Fischer. Macroeconomics. McGraw Hill, Inc 

4. R.E. Hall and D.H. Papell. Macroeconomics. WWW Norton. (6th edition or latest one). 

5. J E Stiglitz and C E Walsh. Principles of Economics, W.W. Norton & Company, New York 

(3rd or later Edition). 
6. Lipsey and Chrystal. Economics. Oxford University Press. (eleventh edition or latest one). 

7. P Samuelson and W Nordhaus, Economics, McGraw Hill International Editions. (14th 

edition or latest one) 

 

GROUP B: Tutorial 

 

Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER – II 

CC 4 

Paper – HECO2CC04N Credits : 4 
Full Marks : 65 

Paper – HECO2CC04N Credits : 2 
Full Marks : 15 

Paper Title: Principles of Economics: Tools and Application II 
Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 

Evaluation Mid-Semester: 30 Marks. 
End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 
Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 
Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 

 

 

Course Outcome 

 
Upon successful completion of this course, students will be able to:  

 

i. Develop the notion of probability followed by probability distributions of discrete and 

continuous random variables and of joint distributions.  

ii. Understand sampling techniques used to collect survey data. The course introduces the 

notion of sampling distributions that act as a bridge between probability theory and 

statistical inference. 

iii. Understand the axiomatic basis for inequality measurement is used to develop measures 

of inequality and connections between growth and inequality.  

iv. Analyse the role of the role of the state in economic development and the informational 

and incentive problems that affect state governance.  



Group A: Theory 

Group A1: Introductory Statistics II 

Module I: Probability Theory 

 

❖ Elements of Probability Theory - Sample Space, Events Meaning of Probability, Classical 
Definition of Probability 

❖ The Addition Rule, The Multiplication Rule, Theorems of Total Probability, Conditional Probability 

and Statistical Independence 

❖ Limitations of the Classical definition, Frequency definition, Axiomatic Approach, Bayes’ Rule 

 
Module II: Random Variables and Probability Distributions 

 

❖ Definition of random variable – discrete and continuous random variable, probability mass function 
and probability density functions, Expectation and Variance of random variables. 

❖ Univariate Probability Distributions: Binomial, Poisson, Hypergeometric, Normal and Standard 

Normal Distribution –Mean, Variance, Skewness and Kurtosis. 

❖ Moment Generating Functions, Limiting form of Binomial distribution (with proof), Limiting form 

of Poisson distribution (no proof), Importance of Normal Distribution in Statistics, Central Limit 

Theorem (statement only). 

 
Module III: Bivariate Analysis 

 

❖ Definition of bivariate data, scatter diagram, covariance - measure of association – Coefficient of 
Simple Correlation - Properties and the method of calculation. 

❖ Concept of rank correlation -Spearman's Rank Correlation 

❖ Measure of influence - Simple Linear Regression - Least Squares and Normal Equations and 

determination of regression coefficient 

 
Module IV: Population Statistics 

 

❖ Measurements of mortality: Crude Death Rate, Specific death Rate, Standardised death rate, 
Mortality index, Infant mortality rate. 

❖ Measurements of fertility: Crude birth rate, general fertility rate, age specific fertility rate, total 

fertility rate, Gross Reproduction Rate, Net Reproduction Rate. 

❖ Life Table: its uses. 

 

Readings 

 

1. Goon, Gupta, Dasgupta – Fundamentals of Statistics, Vol I, World Press Private limited 

2. Mathai & Rathie – Probability and Statistics, The Macmillan company of India Limited 



Group A2: Introductory Issues in Economic Development II 

Module I: Factors in economic development 

 

❖ Land: Ownership and tenancy system – fixed rent contract and share cropping, role of agriculture in 

development, barriers to agricultural development and land reforms. 

❖ Labor – Population and Labor force growth, casual and long term labor, permanent labor market. 

❖ Capital: Role of capital accumulation in economic development; Significance ofcapital- output ratio, 
role of technology and technological progress, learning by doing, human capital. 

 
Module- II: Economic Development in a Dual Economy 

❖ Concept of dualism; surplus labor and disguised unemployment. 

❖ Economic development in an economy with unlimited supply of labor: Lewis model and the Hariss- 
Todaro model of rural-urban migration 

 
Module – III: Strategies of development 

 

❖ Stages of economic growth-- Rostow’s hypothesis; Vicious Circle of Poverty and the process of 
Cumulative Causation. 

❖ Low level equilibrium trap, Critical Minimum Effort Thesis and the Big Push argument; Balanced 

and Unbalanced Growth strategies. (Arguments offered by Nurkse, Rosentein- Rodan.) 

 
Readings: 

 

1. Ray Debraj: Development Economics, Chapters 6, 7,8,12 and13. 

2. Thirlwall A.P: Growth and Development, 5th Edition, Chapter 4. 

3. Basu Kaushik: Analytical Development Economics, 2nd Edition, Chapter12. 

4. Todaro and Smith: Economic Development, Chapter 6. 

 

 

 

GROUP B: Tutorial 

 
Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER – III 

CC 5 

Paper – HECO3CC05N Credits : 5 
Full Marks : 65 

Paper – HECO3CC05N Credits : 1 
Full Marks : 15 

Paper Title:          Microeconomics I 
Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 

 

 

Evaluation 

Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 
Semester 

Theory: 

Short questions: 25 - out of – 65. 
Long questions: 40 - out of – 65. 
Tutorial: 15 - out of – 80. 

 

 

 

 

 

 

 

Course Outcome 

 

On successful completion of this course, students will be able to: 

 

i. Critically analyse and explain features and equilibrating mechanism in imperfectly 

competitive market and the input market using mathematical tools and diagrams. 

ii. Select and apply an appropriate model to a given microeconomic problem in a logical, 

rigorous, and precise manner. 

iii. Demonstrate a proficiency in utilising numerical and graphical techniques as well as 

verbal presentation of microeconomic concepts. 

iv. Assess the microeconomic theories and models in terms of their policy implications, 

advantages and limitations. 

 



Group A: Theory 

 

Module - I: Duality in consumption and production 

❖ Duality in the theory of consumer behavior: Indirect Utility Function, Expenditure function 

and its properties, derivation of Slutsky equation, Roy’s identity. 

❖ Properties of cost function and Shepard’s lemma, duality between production and cost. 

❖ Properties of profit function and Hotelling’s Lemma, Properties of factor demand function 
under profit maximization, Slutsky equation for factor demands. 

 

Module – II: Choice under Uncertainty 

❖ Expected utility theorem and attitude towards risk, Utility function and expectedutility; 

Risk preference and risk aversion; Concept of risk premium and certainty equivalence. 

❖ Applications: Demand for risky assets: tradeoff between risk and return; Reducing risk: Fair 
insurance; insurance with asymmetric information: moral hazard, adverse selection 

 
Module –III: Monopoly 

❖ Sources of Monopoly power- Average Revenue and Marginal Revenue – Profit maximization 

– Multiple plant monopolist –Concept of monopoly power –  Mark  up pricing –– Social 

Costs of monopoly power and dead-weight loss – Natural monopoly and its regulation-price 

regulation in monopoly 

❖ Effects of Tax on monopoly 

❖ Price discrimination: First, Second and Third Degree 

 
Module – IV: Market for Inputs 

❖ Competitive Factor Markets – Demand for factor – One input case – Several Inputs – Market 
demand curve for factors –Derivation of labour supply curve - Equilibrium in a Competitive 

factor market – Adding–up problem. 

❖ Factor demand in imperfect competition – Single input case – several inputs –exploitation and 

role of trade union. 

❖ Rent and Quasi-rent. 

 
Readings 

 

1. Hal R. Varian, Intermediate Microeconomics, A Modern Approach, W.W. Norton 

and Company/Affiliated East-West Press (India), 8 th edition, 2010. 

2. C. Snyder and W. Nicholson, Fundamentals of Microeconomics, Cengage Learning (India), 

2010. 
3. Hugh Gravelle and Ray Rees, Microeconomics, Printice Hall (UK); 3rd Edition, 2004. 

4. Samiran Banerjee,  Intermediate Microeconomics: A Tool-Building Approach, Routledge; 
1 edition (9 September 2014) 

5. Pindyck, Rubinfeld & Mehta, Microeconomics, Pearson. 

 

GROUP B: Tutorial 

 
Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER - III 

CC 6 

Paper – HECO3CC06N Credits : 5 
Full Marks : 65 

Paper – HECO3CC06N Credits : 1 
Full Marks : 15 

Paper Title:          Macroeconomics I 

Number of classes required : 75 
N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 5 

marks for Attendance 

 

 

 

Evaluation 

Theory: 

Mid-Semester: 30 Marks. 
End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 
Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 
Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 

 

 

 

 
 

 

Course Outcome 

 

On successful completion of this course, students will be able to: 

 

i. This course aims to bring you up to date with modern developments in macroeconomic 

theory and offer fresh perspectives on the macroeconomic challenges of the day. 

ii. Have a rigorous understanding of the theories of aggregate production from the supply 

side. 

iii. Explain the behaviour of economy in the long run along with the problems of inflation. 

iv. Understand different theoretical aspects of the money market and then explain the 

economic foundation of the banking system and monetary policies.  

 



Group A: Theory 

Module – I: Theories of Aggregate supply 
 

❖ Sticky Wage Model and Imperfect Information Model 

❖ Aggregate Supply and Phillips curve, Inflation and Unemployment trade off without and 

with rational expectations. Mankiw Chapter13 

 

Module – II: The Economy in the Long Run 

 

❖ The classical analysis of the real sector-determination of employment, incomeand interest 
rate. Mankiw Chapter 3 

 
Module – III: Money and Inflation 

 

❖ Quantity theory of money, seigniorage and inflation tax, Impact of Inflation – redistribution 

of Income and Wealth and distortions on output and prices. Correcting economic variables 

from inflationary effects. 

❖ Inflation and interest rates. Mankiw, Chapter 4 

 

Module – IV: Demand for & Supply of Money 

 

❖ The Classical and Modern View Definition and functions of Money. 

❖ Origins of Money including Gresham’s Law 
❖ Money and Relative Values – money as a veil, neutrality of money, money illusion, real 

and monetary effects and price level changes. 

❖ Demand for money: Portfolio theory of money demand, Baumol-Tobin analysis of cash 

management. 

❖ Money Creation, Models of Banking – fractional reserves, competitive banking system, 
money supply. 

❖ Targets and instruments of monetary policy. G, Mankiw Chapter 18. Sikdar, Chapter 6 
(79, 82-84), 

 
Readings: 

1. Dornbusch, Fischer and Startz, Macroeconomics, McGraw Hill, 11th edition, 2010. 

2. N. Gregory Mankiw. Macroeconomics, Worth Publishers, 7th edition, 2010. 

3. Olivier Blanchard, Macroeconomics, Pearson Education, Inc., 5th edition, 2009. 

4. Richard T. Froyen, Macroeconomics, Pearson Education Asia, 2nd edition, 2005. 

5. Andrew B. Abel and Ben S. Bernanke, Macroeconomics, Pearson Education, Inc., 7th edition, 2011. 

6. Errol D’Souza, Macroeconomics, Pearson Education, 2009. 

7. Paul R. Krugman, Maurice Obstfeld and Marc Melitz, International Economics, Pearson Education 
Asia, 9th edition, 2012 

 

GROUP B: Tutorial 

 
Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER - III 

CC 7 

Paper – HECO3CC07N Credits : 5 

Full Marks : 50 

Paper – HECO3CC07N Credits : 1 
Full Marks : 30 

Paper Title:            Statistics 

Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 

 

 
 

Evaluation 

Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (50) + Practical (30) +Internal Assessment (15) + Attendance (5) = 100.  

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

 

Short questions: 12 - out of – 50 and 8 – out of 50 
Long questions: 30 - out of – 50. 

 

 

 

 
 

 

Course Outcome  

 
Upon successful completion of this course, students will be able to:  

 

i. Organize, manage and present data.  

ii. Analyze statistical data graphically using frequency distributions and cumulative frequency 

distributions.  

iii. Analyze statistical data using measures of central tendency, dispersion and location.  

iv. Use the basic probability rules, including additive and multiplicative laws, using the terms, 

independent and mutually exclusive events.  

v. Translate real-world problems into probability models.  

vi. Derive the probability density function of transformation of random variables.  
vii. Calculate probabilities, and derive the marginal and conditional distributions of bivariate random 

variables.  

viii. Analyze Statistical data using MS-Excel. 
 



Group A: Theory 

 

Module - I: Joint Probability Distribution 

 

❖ Joint Probability Distribution – Idea of Independence, Marginal and Conditional 
Distribution. 

❖ Expectation of the product of two variates. 

 

Module - II: Sampling Theory 

 

❖ Population and Sample, Parameter and Statistic, Random Sampling - Methods of Drawing 

Random samples –with replacement and without replacement, Random sampling 

Numbers. 
❖ Sampling Distribution, Standard Error. 

 

Refrence: Mathai & Rathie – Probability and Statistics Goon, Gupta, Dasgupta 

– Fundamentals of Statistics, Vol I 

 
Module - III: Sampling Distribution 

 

❖ Sampling Distributions associated with Normal Population, Expectation and Standard 

Error of Sample Mean for with replacement and without replacement random 
samples, 

❖ Chi-Square Distribution, Student t Distribution, F-Distribution (definition and important 
properties only-Idea of degrees of freedom. 

 
Refrerence: Mathai & Rathie – Probability and Statistics Goon, Gupta, Dasgupta 

– Fundamentals of Statistics, Volume I 

 

Module - IV: Classical Statistical Inference 

 

❖  Estimators-Desirable properties of estimators –un-biasedness, Minimum Variance, 

Consistency and Sufficiency 

❖ Point Estimation - Maximum Likelihood Estimators and their properties – Maximum 

Likelihood estimation of the parameters of Binomial, Poisson and Normal 

Distributions. 

❖ Confidence Intervals -Testing of Hypothesis -p-Values -Type-I and Type –II Errors; 
Simple applications of tests for the Mean and Variance of a Univariate Normal Population. 

 

 
 

Refrence: 

 

Mathai & Rathie – Probability and Statistics Goon, Gupta, Dasgupta – Fundamentals 

of Statistics, Vol I 

 

Group B: Project work using EXCEL [Practical] 

N.B.: the highlighted portion is newly added in the course vide the BoS meeting dated July 6, 2018 

 



 

 

 
 

SEMESTER - IV 

CC 8 

Paper – HECO4CC08N Credits : 5 
Full Marks : 65 

Paper – HECO4CC08N Credits : 1 
Full Marks : 15 

Paper Title:          Microeconomics-II 

Number of classes required : 75 
N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 5 

marks for Attendance 

 

 

 

 

 
 

 
 

Evaluation 

Theory: 

Mid-Semester: 30 Marks. 
End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 
Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 
Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
 

 
Course Outcome 

 

On successful completion of this course, students will be able to: 

 

i. Critically analyse and explain features market imperfections, particularly the theory of 

monopolistic competition and oligopoly, using mathematical tools and diagrams.  

ii. Understand and explain strategic interdependence among economic actors presented 

through game theory. 

iii. Select and apply an appropriate model to a given microeconomic problem in a logical, 

rigorous, and precise manner.  

iv. Understand and explain the equilibrium and the equilibrating mechanism in an exchange 

economy and the efficiency and other desirable criteria of such equilibrium.   

v. Assess the microeconomic theories and models in terms of their policy implications, 

advantages and limitations. 



  



Group A: Theory 

 

Module –I: Monopolistic Competition and Oligopoly 
 

❖  Monopolistic Competition: Assumptions – Product differentiation and Demand curve – 

Concept of Industry group – Equilibrium of the firm – Excess capacity and its 

interpretation 

❖ Theory of Oligopoly; Simultaneous Quantity Setting: Cournot Equilibrium; Product 

differentiation in Bertrand model; Quantity Leadership: Stackelberg Equilibrium; Price 

Leadership; Collusion and Formation of Cartel; Cartel Instability, Punishment 

strategies and Cartel Stability. 

 
 

Module –II: Game Theory and its Applications 
 

❖ General Introduction to Game Theory: its origins and classification; concept of pure 

strategy and mixed strategy. 

❖ One shot game, concept of Nash equilibrium and method of dominance. Applications: 

Cournot model, problem of prisoner’s dilemma. Repeated games and cartel instability. 

❖ Games with sequential moves. Subgame perfect Nash equilibrium. 

 
 

Module – III: Welfare Economics and Market Failure 
 

❖ Pareto optimality and welfare 2X2 Exchange: Pareto efficiency, Utility Possibility 

Frontier; 2X2 Production: Pareto efficiency, Production Possibility Frontier; Grand 

Utility Possibility Frontier; Competitive Equilibrium and Pareto efficiency. 

❖ Market Failure under externality: Coase Theorem, scope for government. Intervention: 

taxes and subsidies as instruments; Pareto optimality with public goods and market failure. 

 

Readings 

 

1. Hal R. Varian, Intermediate Microeconomics, a Modern Approach, W.W. Norton and 

Company/Affiliated East-West Press (India), 8 th edition, 2010. 

2. C. Snyder and W. Nicholson, Fundamentals of Microeconomics, Cengage Learning (India), 

2010. 
3. Hugh Gravelle and Ray Rees. Microeconomics, Printice Hall(UK); 3rd Edition, 2004. 

4. Samiran Banerjee Intermediate Microeconomics: A Tool-Building Approach, Routledge; 1 

edition (9 September 2014) 

5. Pindyck, Rubinfeld & Mehta, Microeconomics, Pearson. 

 

GROUP B: Tutorial 

 

Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER - IV 

CC 9 

Paper – HECO4CC09N Credits : 5 
Full Marks : 65 

Paper – HECO4CC09N Credits : 1 
Full Marks : 15 

Paper Title:         Macroeconomics II 

Number of classes required : 75 
N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 5 

marks for Attendance 

 

 
 

 
 

Evaluation 

Theory: 

Mid-semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 

 

 

 
Course Outcome 

 
On successful completion of this course, students will be able to: 

 
i. Understand different models of investment and mathematical formulations of them. 

ii. Understand of modern models of economic growth, building off of the Solow Model.  

iii. Learn the concepts of the steady state, convergence, and growth accounting.  
iv. Follow the research on cross-country differentials in standards of living and policies aimed at 

improving growth and standards of living. 
 

 



Group A: Theory 

 

Module –I: Theories of Investment 

 

❖ Business fixed investment, neo-classical approach, Tobin's q, Residential investment 

and accelerator model of inventories. G, Mankiw Chapter 17. 

 

Module –II: Economic Growth 

 

❖ History of Economic Growth and Why Growth Matters. 

❖ Importance of productivity in growth. Determinants of productivity – physicalcapital, 
human capital, natural resources and technological knowledge. 

❖ Economic Growth and Public Policy – importance of saving and investment, diminishing 

returns and catch-up effect, foreign investment, education, property rights and political 

stability, free trade, population control and research and development (brief illustration in 

the context of Indian economic reform) 

❖ Solow model, Golden Rule of capital, impact of changes in saving propensity, 

population growth and technological progress. Growth accounting and Solow residual. 

❖ Endogenous Growth Theory (introduction). Mankiw, Chapters7,8 

 

Texts 

 

1. N. Gregory Mankiw, (2000), Macro-Economics, 4th Edition or latest, Macmillan. 

2. Soumen Sikdar. Principles of Macroeconomics. Oxford University Press. 

3. Dornbusch & Fischer. Macroeconomics. McGraw Hill,Inc 

4. R.E. Hall and D.H. Papell. Macroeconomics. WWW Norton. (6th edition). 

5. Richard Froyen. Macroeconomics. Pearson Education. (9th edition or the latest). 

 

 

GROUP B: Tutorial 

 

Tutorial classes will be conducted on the topics mentioned in Group A of the course.



 

SEMESTER - IV 

CC 10 

Paper – HECO4CC10N Credits : 5 
Full Marks : 65 

Paper – HECO4CC10N Credits : 1 
Full Marks : 15 

Paper Title: Development Economics 

Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 
 

Evaluation 

Theory: 

Mid-semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 
Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
 

 
Course Outcome 

 

 

On successful completion of this course, students will be able to: 

 

i. Provide a critical reading of the current literature on the empirical microeconomics of development. 
ii. Carry out the different measurements of poverty and inequality, and understand the pros and 

cons of the different measurements.  

iii. Understand different characteristics of world demographics and explain how population 

growth affects other economic circumstances.  

iv. Analyse how economic growth affects production, employment and environment and 

possible countervailing strategies.  

v. Explain how trade plays an important role in economic development. 

 



Group A: Theory 

Module - I: Gender and Development 

 
❖ Aspects of gender inequality, Concept of missing women and poverty of female- 

headed household. 

❖ Women Agencies and Institutions of microcredit. 

❖ Gender related development indices. 

 

Module - II: Growth and Development 

 

❖ Endogenous growth models and evidence on the determinants of growth. 

❖ Development as a coordination failure. 

❖ Concept of multiple equilibria. 

 

Module –III: Market and the State 

❖ Market failure and Justification for government policy. 

❖ The nature of and rationale for development planning - the crisis in planning: the problems 

of implementation and plan failure - decentralization and role of the state. 
❖ Government failure and the resurgent preference for market over planning- roleand 

limitations of the market in LDCs. 

 
Module - IV: Environmental Economics 

❖ Environmental accounting. 

❖ Tragedy of commons and market interventions, Sustainable development, Environmental 

Kuznets’ curve. 

 

Module - V: Trade and Development 

❖ Trade as an Engine of growth; Gains from Trade – static, dynamic and vent for surplus 

❖ Prebisch doctrine, Prebisch-Singer hypothesis and Terms of Trade. 

 
References: 

 

1. Todaro and Smith: Economic Development, Chapter 6, 8 and10. 

2. Meier and Rauch: Leading Issues in Economic Development, 7th Edition, Chapter VD. 

3.Hayami Y.: Development Economics, 2nd Edition, Chapter7.4 

4. Bhattacharya R.N.: Environmental Economics, 1st Edition, Chapter 1, 2 and5. 

5. Thirlwall A.P: Growth and Development, 5th Edition, Chapter15. 

 

GROUP B: Tutorial 

 

Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER - V 

CC 11 

Paper – HECO5CC11N Credits : 5 
Full Marks : 65 

Paper – HECO5CC11N Credits : 1 
Full Marks : 15 

Paper Title: International Economics 

Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 
 

 

 

Evaluation 

Theory: 

Mid-semester: 30 

Marks. End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 

100. Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 
Course outcome  

 

On successful completion of this course students will be able to: 

 

i. Understand, at the level of formal analysis, the major models of international trade and be 

able to distinguish between them in terms of their assumptions and economic implications. 

ii. Understand the principle of comparative advantage and its formal expression and 

interpretation within different theoretical models.  

iii. Apply partial equilibrium and (where required) general equilibrium models in analysing the 

economic effects of trade policy instruments, retaliatory measures such as anti-dumping 

duties and countervailing duties and the creation of regional trading arrangements such as 

free trade areas, customs unions and common markets.  

iv. Critically analyse the main arguments for protection and conversely be able to critically 

evaluate the relevance and realism of arguments for free trade, taking into account the costs 

and benefits of trade policy measures on different sections of the community and the 

implications for the formulation of trade policy.  

 
 



Group A: Theory 

 

Module –I: Basic Models of Trade 

 

❖ Ricardian Model: Comparative advantage. 

❖ One factor economy: production possibility frontier, relative demand and relative supply 

and autarkic terms of trade. 

❖ Trade in Ricardian world: determination of international terms of trade, complete 
specialiszation, gains from trade. 

 

Texts: International Economics: Paul R. Krugman, Maurice Obstfeld, (8th Ed.) Chapter 2, 

Pearson Education 

 

References 

 

1. World Trades and Payments: Caves, Frankel, Jones (9th Ed.)Chapter 3, Pearson 
Education 

2. International Economics: Dominick Salvatore (8th Ed.) Chapter 2, WileyIndia. 
 

Module –II: Resources, Comparative Advantage, and Income Distribution 

 

❖ Model of two factor economy: Assumptions, Factor prices and commodity prices (Stolper- 
Samuelson effect)-correspondence, Resources & output, Rybzynski effect. 

❖ Effects of International Trade between two factor economies, Relative prices and 

the pattern of Trade, Trade and distribution of Income, Factor Price Equalization. 

❖ Empirical studies – Leontief Paradox. 

 

Texts: 

International Economics: Paul R. Krugman, Maurice Obstfeld, Chapter 4(8th Ed.), Pearson 

Education 

 

References: 

 

International Economics: Dominick Salvatore (8th Ed.) Chapter 5, Wiley India World 
Trades and 
Payments: Caves, Frankel, Jones (9th Ed.) Chapter 6, Pearson Education 

 

Module –III: The Standard Trade Model 

 

❖ Production Possibilities and relative supply, relative prices and demand, welfare effects 

of changes in terms of trade, determining relative prices. 

❖ Economic growth: shift of RS curve, growth and production possibility frontier, RS and 

terms of trade, International effects of growth, International transfers of income: 

shifting RD curve, Transfer problem, effects of transfer on terms of trade, Tariffs and 

export subsidies. 

❖ Offer curves: Derivation, International Equilibrium. 
 

Texts:  
International Economics: Paul R. Krugman, Maurice Obstfeld, Chapter 5(8 th Ed.), 

Pearson Education 



References: 

International Economics: Dominick Salvatore (8th Ed.) Chapter 3, Wiley India. 

 

Module –IV: Trade Policies 

 

❖ Partial equilibrium analysis: Tariff- cost and benefit, effective rate of protection and 

intermediate goods, quota, tariff- quota equivalence and nonequivalence, export 

subsidy, voluntary export restraint. 

 

❖ General Equilibrium Analysis: Distinction between small and large open economy, welfare 
effects of tariff in a small country, optimum tariff for large open economy, Metzler's 
paradox. 

❖ Tariff & Import Quotas in presence of monopoly. 
 

Texts:  
International Economics: Paul R. Krugman, Maurice Obstfeld, Chapter 8 (8th Ed.), 

Pearson Education 
 

References: 

 

International Economics: Dominick Salvatore (8th Ed.) Chapter 8, Wiley India 

 

World Trades and Payments: Caves, Frankel, Jones (9th Ed.)Chapter 10, Pearson 
Education. 

 

Module –V: Accounting, Income Determination and Exchange Rates 

 

❖ Balance of payment accounts; national income accounting in an open economy; monetary 

account; 

❖ Determination of national Income, multiplier analysis, the transfer problem, introduction 

of foreign country and repercussion effect. 

❖ Exchange Rate Concepts, Determination of Exchange Rate – fixed and flexible, 

Importance of Foreign Currency Reserves with reference to India, Domestic 

Adjustment, BOP Crisis and Speculative Attack, Internal and External Balance under 

Fixed Rate, Advantages of Flexible exchange and Fixed Rates., Marshall-Lerner 

condition, J-curve effect. 

❖ Foreign exchange market reform in India, relation of Devaluation with purchasing power 
parity and inflation, purchasing power parityprinciple. 

❖ IS-LM model without capital flows, Open economy with capital flows – the Mundell- 
Fleming Model. S, Sikdar Chapter7. 

 

Texts: 

International Economics: Paul R. Krugman, Maurice Obstfeld, Chapter 12(8th Ed.), 

Pearson Education (for 5.1 & 5.2) 
 

International Economics: Dominick Salvatore (8th Ed.) Chapter 16, 17 Wiley India 
 

 

 



References: 
 

Open Economy Macroeconomics: R Dornbusch, (International Students Edition), Basic 

Books, New York. 

 
World Trades and Payments: Caves, Frankel, Jones (9th Ed.) Chapter16, Pearson 
Education. 

 
 

 GROUP B: Tutorial 

 

 Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER - V 

CC 12 

Paper – HECO5CC12N Credits : 5 
Full Marks : 65 

Paper – HECO5CC12N Credits : 1 
Full Marks : 15 

Paper Title: Public Economics 

Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 

 

 
 
 

Evaluation 

Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 
Tutorial: 15 - out of – 80. 

 
Course Outcome 

 
On successful completion of this course students will be able to: 

 

i. Understand government policies through the lens of economic efficiency and equity and how 

they are connected to the theory of welfare economics and are ultimately used as a tool to 

improve social welfare.  

ii. Analyse in a proper framework whether or not the government should participate in markets 

and to what extent it should do so particularly in the contexts of market failures caused by the 

problems of externality and public goods. 

iii. Understand the normative basis of taxation and government expenditures and their varying 

roles. 

iv. Analyse policy challenges facing governments around the world and learn to find solutions 

to these challenges, taking into account obstacles to implementation; 

 



Group A: Theory  

 

Module--I: Introduction to Public Economics 

 

❖ The nature, scope and significance of Public Economics 

 

❖ Forms and Functions of Government; Different forms of government – unitary and federal. 

Tiers of government in the federal form- Central, State, Local (Introductory discussion with 

examples); Functions of Government - Economic functions -allocation, distribution and 

stabilization; Regulatory functions of the Government and its economic significance. 

 

❖ Tools of Normative Analysis: First Fundamental Theorem of Welfare Economics, Second 

Fundamental Theorem of Welfare Economics, Market failure: market power, nonexistence 

of markets (asymmetric information, externality, public goods) 

 

❖ Tools of Positive Analysis: Difficulty in determining the effects of economic policy; 

Attempts of empirical research to measure both the direction and size of the effect of 

government policy. 

 
Module--II: Economics of Market Failure 

 

❖ Externalities: The nature of externalities; Correcting externalities; Bargaining and the Coase 

Theorem; Pigouvian Tax scheme and practical problems in estimating the marginal damage 

function, Pigouvian Subsidies and their impact; Creating a market: pollution permits; 

Regulation: - and their Implications for income distribution. 

 

❖ Public Goods and Public Sector Concept of public goods—characteristics of public goods, 

national vs. local public goods, determination of provision of public good; Provision versus 

production of public goods; Market failure and public provision. Pricing of public goods—

vertical summation 

 
Module--III: Political Economy 

 

❖ Direct democracy: Unanimity rule and Lindahl pricing model for provision of efficient 

quantity of public goods, Problems of Lindahl Method. 

 

❖ Public Choice: Majority voting rule, Condorcet Criterion, Borda Count, single-peaked 

preferences and multi-peaked preferences, The Median voter theorem; Logrolling systems 
allowing people to trade votes; Arrow’s Impossibility Theorem. 

 

Module - IV: Tax Analysis 

 

❖ Taxation: Concept of tax, types of tax – direct tax and indirect tax, canons of taxation, 

subsidy, transfer policy. 

❖ Tax structure: Partial equilibrium models: unit and ad valorem taxes, taxes on factors, 
Taxation and efficiency: Excess burden of taxation, 

❖ Personal taxation and behavior: Effects of income tax on work effort; saving and risk 

bearing (just brief ideas). 

 



Text:  Rosen and Gayer: Public Finance, 8th Edition. 

 

Reference: 

1) Stiglitz: Economics of Public Sector 

2) Hindriks and Myles: Intermediate Public Economics. 

3) Musgrave and Musgrave: Public Finance in Theory and Practice 

4) Gravelle and Rees: Microeconomics ((Pearson Education), 2nd Edition. 

5) Ghosh and Ghosh : Public Finance 

 

 

GROUP B: Tutorial 

 
 Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER - VI 

CC 13 

Paper – HECO6CC13N Credits : 5 
Full Marks : 65 

Paper – HECO6CC13N Credits : 1 
Full Marks : 15 

Paper Title: Mathematical Economics 

Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 

 

 
Evaluation Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 
Tutorial: 15 - out of – 80. 

 

 
 

 
Course outcome  

 

Having successfully completed this module a student will be able to: 

 

i. Solve static constrained optimization problems involving multi-variable functions.  

ii. Solve problems involving variables that discretely and continuously grow over time, and 

compute present discounted values, future compounded values, and rates of growth.  

iii. Solve problems of economic dynamics through difference and differential equations. 

iv. Manipulate exponential and logarithmic functions and solve problems involving such 

functions.  

v. Solve problems of convergence and the long run relation between inflation and 

unemployment in mathematical terms. 

 

 



Group A: Theory 

Module - I: Theory of static optimization 

 
❖ Output maximization, Cost minimization, Homogeneous and homothetic production 

functions, Elasticity of substitution, CES production function, Relationship between average 

cost and marginal cost, Factor demand curves, output elasticity, Analysis of firms in 

competitive equilibrium and monopoly, imposition of taxes, Analysis of factor demands in 

the long run. 

 

❖ Numerical problems from Utility maximization, Lagrangean multiplier, Indirect Utility 
function, Roy’s Identity, Derivation of Slutsky’s equation, Slutsky’s Equation in elasticity 
form, Compensated demand curve, Different forms of Utility Function—Separable, quasi-
linear, homogeneous and Homothetic. Labour-leisure choice. 

 

❖ Application of Cramer’s rule; IS-LM Model, Stolper-Samuelson Theorem, Rybczynski 
Theorem. 

 

❖ Static Leontief system  

 
Module – II: Economic Dynamics 

 

❖ Techniques of integration: Definite and indefinite integral. Applications: Consumer surplus, 
producer surplus, presents value, investment and capital stock, marginal cost and total cost. 

 

❖ Difference equations and its applications: First order non-homogenous linear difference 
equation: Cobweb Model, market model with inventory, stability in S.K.M, partial 

adjustment model of energy demand. 

Second Order non-homogenous linear difference Equation: Samuelson’s model of 
Multiplier-Accelerator interaction. Differential Equations and its applications. 

 

❖ First order non-homogenous linear differential equation: Excess demand functions and price 
adjustment, output adjustment and stability in S.K.M, Solow growth model. 

Second order non-homogenous linear differential equation: Price adjustment and time path 

of price (basic demand-supply framework with (a) inventories and (b) entry and exit); 

Inflation unemployment trade off. 

 

Readings: 

1. Alpha C. Chiang & Kevin Wainwright: Fundamental Methods of Mathematical Economics 

2. Henderson and Quandt. 

 

Reference: 

1. Silberberg & Suen. 

2. Caves, Jones and Frankel. 

3. Simon & Blum, Chapter 22 Section 22.1 

 

N.B.: the highlighted portion is newly added in the course vide the BoS meeting dated July 6, 2018 

 

 



GROUP B: Tutorial 

 
 Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER - VI 

CC 

14 

Paper – HECO6CC14N Credits : 5 
Full Marks : 65 

Paper – HECO6CC14N Credits : 1 
Full Marks : 15 

Paper Title: Indian Economy II (1991 Onwards) 

Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 

 

 

 
 

Evaluation 

Theory: 

Mid-Semester: 30 Marks. 
End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 
Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
Course outcome 

 

On completion of the course students will be able to:  

 

i. Develop ideas of the basic background of the economic reform in India since 1991 and its 

consequences.  

ii. Understand post reform performance of Indian economy, with various compulsions and 

constraints working upon it. 

iii. Analyse in detail the post- reform performance of agriculture, industry and the service sector, 

and their impact upon different social indicators like poverty and inequality. 

iv.  Analyse the different policy issues regarding some issues like land acquisition, migration, 

urbanization and demographic dividends. 

 



GROUP A: Theory 

 

Module - I: Economic Reform in India Since 1991 
 

❖ Background of Indian Economic Reforms – New Economic Policy. Redefining India’s 

development strategy. Changing Role of State and Market. Rangarajan in Uma Kapila, 

Chapter 5. Economic Survey 2009-10, Chapter 2 (21-24). Uma Kapila, Chapter20. 

❖ Industrial Policy, Disinvestment policy and Privatization. Basu and Maertens (page 141- 

146, 350-354, 366-371). Rangarajan in Uma Kapila, Chapter 21. Ahluwalia in Sachs, 
Varshney and Bajpai. 

❖ Financial sector reforms including banking reform. Monetary Policy of RBI. Basu and 

Maertens (246-251, 219-225, 255-261). Joshi and Little, Chapter 4. Ahluwalia in Sachs, 

Varshney and Bajpai. 

❖ Fiscal Policy Reform – tax reform, debt management, FRBM act and subsidies. Basu and 

Maertens (357-366, 141-146), Vijay Joshi in Ahluwalia and Little (ed). Ahluwalia in Sachs, 

Varshney and Bajpai. 

❖ External sector reforms: Foreign Exchange market, balance of payments, reform, 

convertibility, Export-Import policy, foreign direct investment. Basu and Maertens (280- 

299, 305-307). Uma Kapila Chapter 24. Ahluwalia in Sachs, Varshney and Bajpai. 

 
Module - II: Agriculture, Poverty and Social Security 

 

❖ Post-reform Agricultural Performance and its Crisis. Basu and Maertens (59-65, 83-86). 

Mahendra Dev, Chapter 2. Rao and Jeromi in Uma Kapila, Chapter 13. Vaidyanathan in 

Uma Kapila, Chapter14. 

❖ Poverty and exclusion, NREGA, social security for unorganized workers and forest policy. 

Basu and Maertens (543-555, 110-113, 428-431, 86-89). Mahendra Dev Chapters 4 and 8. 

Vaidyanathan in Uma Kapila, Chapter 33. 

 
Module - III: Post-reform performance of Indian Economy 

 

❖ Appraisal of Indian Economic Reform. India’s Growth Experience. Uma Kapila Chapter 

29. Basu and Maertens (24-32). Ahluwalia 2002. Ahluwalia in Sachs, Varshney and 

Bajpai. 

 

Module - IV: Indian economy: Some Current and Future Issues 

 

❖ Mahendra Dev, Introduction. Economic Survey 2009-10, Chapter 2(21-24). 
❖ Growth of the Service Sector. Basu and Maertens (205-215). M Rakshit2007. 

❖ Food security, Food Procurement and Public Distribution System. Basu and Maertens (484-

489, 561-565). Mahendra Dev Chapter 3 (43-46, 62- 66), Chapter 5. Hanumantha Rao in 

Uma Kapila, Chapter 15. Economic Survey 2009-10, Chapter 8 (198-204) (or latest issues). 

❖ Migration and Urbanization. Basu and Maertens (443-447). Agarwal, Chapter 7(86-101) 

❖ Land acquisition, SEZ and Industrialisation. Basu and Maertens (103-109, 164-68), 

Aradhana Agarwal 2006, Swapna Banerjee-Guha2008. 

❖ Demographic dividend. Basu and Maertens (415-421). Chandrasekhar, Ghosh and Roy 

Choudhury (2006). Uma Kapila, Chapter 9. 



Texts: 

 

1. K. Basu and A. Maertens. The Concise Oxford Companion to Economics in India. 

2. Uma Kapila (ed). India's Economic Development Since 1947 (3rd Ed. or latest version), 

Academic. 

3. S. Mahendra Dev, 2007, Inclusive Growth in India. Oxford University Press. 

4. Agarwal, A.N. 2003, Indian Economy: Problems of Development and Planning (29th 

Edition) 

 

References: 

 

1. M.S. Ahluwalia. 2002. “Economic Reforms in India since 1991: Has Gradualism 
Worked?” The Journal of Economic Perspectives, Vol. 16, No.3. 

2. I.J. Ahluwalia & I.M.D. Little (ed.). 1999. India’s Economic Reforms and Development, 

Essays in honour of Manmohan Singh, Oxford University Press, New Delhi. 
3. V. Joshi and I.M.D. Little. India’ Economic Reforms 1991-2001. Oxford University Press. 

4. M Rakshit. 2007. “Services-led growth: The Indian Experience” in Money and 

Finance,February. 
5. C.P. Chandrasekhar, J. Ghosh and A Roy Choudhury. 2006. “The Demographic Dividend 

and Young India’s Economic Future,” in Economic and Political Weekly,9 December. 

6. G S Bhalla. 2004. Globalisation and Indian Agriculture: State of the Indian Farmer. 

Academic Publishers: New Delhi. 

7. Government of India (annual) Economic Survey of India (Current years), alsosee 

Economic Survey 2009-10, Chapter 2. 

8. Aradharna Agarwal. 2006. Special Economic Zones: Revisiting the PolicyDebates. 

Economic and Political Weekly. November4. 

9. Swapna Banerjee-Guha. 2008. Space Relations of Capital and Significance of New 

Economic Enclaves: SEZs in India. Economic and Political Weekly. November 22. 
10. J. Bhagwati. India in Transition. Clarendon Press. 

11. J. Sachs, A Varshney and N Bajpai (ed). India in the Era of Economic Reform. 

 

 

GROUP B: Tutorial 

 
  Tutorial classes will be conducted on the topics mentioned in Group A of the course.



Discipline Specific Electives (DSE) 

 

SEMESTER - V 

DSE 1 

Paper – HECO5DS11N Credits : 5 
Full Marks : 65 

Paper – HECO5DS11N Credits : 1 
Full Marks : 15 

Paper Title: Econometrics 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 
 

 
Evaluation 

Theory: 

Mid-Semester: 30 Marks. 
End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 
Tutorial: 15 - out of – 80. 

 

 

 
 

 
Course outcome  

 

On successful completion of the course, a student should be able to: 

 

i. Explain core concepts and techniques in econometrics, with a special focus on the 

classical linear regression model.  

ii. Students will learn the basics of ordinary least squares model estimation, with its 

advantages and disadvantages.  

iii. Understand the assumptions upon which different econometric methods are based and 

their implications.  

iv. Interpret and critically evaluate applied work and econometric findings. 

 



Group A: Theory 

Module - I: Econometrics 

 
❖ Classical Linear Regression Model (CLRM): Specification of the Model- Assumptions- 

Linearity in variables and parameters, Estimation of the Error Variance 

 
❖ Gauss Markov Theorem, Goodness of fit: R square –Coefficient of Determination 

 
 

❖ Inference in the Linear Regression Model- Confidence interval for the parameters and the 

Testing of Hypotheses -Prediction with the Simple Regression model. 
 

❖ Concepts of  Heteroscadasticity and Autocorrelation problems. 

 

. 

Module - II: Time Series Data 

 

❖ Time Series: Introduction, Components.  
 

❖ Measurements: Secular Trend (Free hand curve fitting, Moving averages, fitting 
mathematical curves), Seasonal fluctuation (monthly averages, ratio to moving averages, 

ratio to trend) 

 

 

Text: 

1. Goon, Gupta, Dasgupta – Fundamentals of Statistics, Vol I & II, World Press Private 
Limited 

2. Mathai & Rathie–Probability and Statistics, The Macmillan Company of India Limited 

3. G.S. Maddala – Introduction to Econometrics. Wiley Publishers (Indian edition). 

4. D. Gujarati – Basic Econometrics, Tata McGraw-Hill Publishing Company Limited 

 

References: 
 

1. Earl K. Bowen & Martin K. Starr, Basic Statistics for Business and Economics, McGraw 
Hill, International Student Edition. 

2. G.S. Maddala – Introduction to Econometrics 

 

GROUP B: Tutorial 

 
        Tutorial classes will be conducted on the topics mentioned in Group A of the course.



OR 

 
SEMESTER - V 

DSE 1 

Paper – HECO5DS12N Credits : 5 
Full Marks : 65 

Paper – HECO5DS12N Credits : 1 
Full Marks : 15 

Paper Title: Money and Banking* 

*This is a new course added vide the BoS meeting dated June 13, 2019. 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 
 

 
Evaluation 

Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
Course Outcome 

 

Upon successful completion, students will have the knowledge and skills to: 

 

i. Understand the theory and functioning of the monetary and financial sectors of the 

economy and several key models and concepts of monetary economics and banking 

theory.  

ii. Understand simple articles concerned with monetary economics and banking theory. 

iii. Apply to current events key models and concepts of monetary economics and banking 

theory.  

iv. Appreciate the potential importance of monetary phenomenon in Indian economy  

 

 



Group A: Theory 

 

Module –I: Money Concept, functions, measurement 

 

❖ Theories of money supply determination. 

 

Module –II: Financial Institutions, Markets, Instruments and Financial Innovations 

 

❖ Role of financial markets and institutions; problem of asymmetric information – adverse selection 

and moral hazard; financial crises. 

❖ Money and capital markets: organization, structure and reforms in India; role offinancial 
derivatives and other innovations’ 

 

Module –III: Interest Rates Determination 

 

❖ Sources of interest rate differentials; theories of term structure of interest rates; interest rates in 

India. 

 

Module –IV: Banking System 

 

❖ Balance sheet and portfolio management. 

❖ Indian banking system: Changing role and structure; banking sector reforms. 

 

Module –V: Central Banking and Monetary Policy 

 

❖ Functions, balance sheet; goals, targets, indicators and instruments of monetary control; monetary 

management in an open economy; current monetary policy of India. 

 
 

Readings: 

 

1. F. S. Mishkin and S. G. Eakins, Financial Markets and Institutions, Pearson Education, 6th edition, 

2009. 

2. F. J. Fabozzi, F. Modigliani, F. J. Jones, M. G. Ferri, Foundations of Financial Markets and 
Institutions, Pearson Education, 3rd edition, 2009. 

3. M. R. Baye and D. W. Jansen, Money, Banking and Financial Markets, AITBS, 1996. 

4. Rakesh Mohan, Growth with Financial Stability- Central Banking in an Emerging Market, Oxford 

University Press, 2011. 

5. L. M. Bhole and J. Mahukud, Financial Institutions and Markets, Tata McGraw Hill, 5th edition, 

2011. 

6. M. Y. Khan, Indian Financial System, Tata McGraw Hill, 7th edition, 2011. 

7. N. Jadhav, Monetary Policy, Financial Stability and Central Banking in India, Macmillan, 2006. 

8. R.B.I. – Report of the Working Group: Money Supply Analytics and Methodology of Compilation, 
1998. 

 
 

GROUP B: Tutorial 

 

         Tutorial classes will be conducted on the topics mentioned in Group A of the course.



 

SEMESTER - V 

DSE 2 

Paper – HECO5DS21N Credits : 5 
Full Marks : 65 

Paper – HECO5DS21N Credits : 1 
Full Marks : 15 

Paper Title: Indian Economy I (1947-1991) 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 

 

 
 

Evaluation 

Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 

 

 

 
Course Outcome 

 

On successful completion of this course, students will be able to: 

 

i. Analyse major trends in economic indicators and policy debates in India in the post-

Independence period. 

ii. Understand and analyse the main objectives of and compulsions in Indian Planning 

exercise along with its paradigm shifts and turning points 

iii. Analyse the pattern of sectoral economic growth and associated policies adopted for 

agricultural and industrial development 

 



Group A: Theory 

 

Module –I: Indian Economy at the time of Independence 
 

❖ Features of Indian Economy around 1947-1950 and characteristics of economic 

underdevelopment of India (with reference to colonial rule of India) Bipan Chandra in 

Jalan (ed). Uma Kapila, Chapter1. 

 

Module –II: Planning: Evolution of India’s Development Goal and Strategy 

 

❖ The background and Structure of Indian Planning. Uma Kapila, Chapters 1 and 2. 

Chakravarty, Chapter1. 

❖ Structural Constraints and India’s development strategy – Choice of industrialization 

strategies – public vs. private sector, capital goods versus consumer goods –Mahalanobis 

Plan Model (basic argument), import substitution vs. export promotion strategy. Uma 

Kapila, Chapter 3. Chakravarty Chapters 2 and 5 (page69-75). 

❖ Poverty Eradication, foreign aid and self-reliance – Fifth Five Year Plan Model(basic 

argument) Chakravarty, Chapter 3. Wadhwa Chapters 5 and7, 
❖ Regional inequality in India – causes; policies for balanced regional development. 

Chakravarty Chapter 4 (45-52). 

❖ Planning deficiencies and its abandonment– 7th five year plan and Indian economic crisis. 

Chakravarty Chapter 4 (39-44). Bardhan in Jalan(ed). 

❖  New Economic Policy – liberalisation, market and state (introduction) Rangarajan in 

Uma Kapila, Chapter 5. Uma Kapila, Chapter 20. Bardhan in Jalan(ed). 
 

Module –III: Land and Agriculture 
 

❖ Land and tenancy system- sharecropping- Different dimensions of Land Reform– 

Productivity Debate – Marketable Surplus. S.K. Ray in Uma Kapila, Chapter 12. Wadhwa 

Chapters 19, 20, 21, 22, 23 and31. 

❖ Green Revolution – features of green revolution – positive and negative impacts of green 
revolution. Performance of Indian agriculture. Vaidyanathan. 1994. Chakravarty Chapter 3 

(24-27). Wadhwa Chapters 29 and30. 

❖ Agricultural Policies and Pricing – Agricultural Price commission – support price vs. 

procurement price – Public investment in agriculture - agricultural subsidies and tax. 

Hanumantha Rao in Jalan (ed). Uma Kapila Chapter 11. Wadhwa Chapters 24, 25,26 

and27. 

 

Module –IV: Industrial Developments: Evolution, Trade and Policy 
 

❖ Structure and composition of Industry – issues of concentration, large versus  small industry 

–industrial location. Small scale reservation policy. Trends and patterns of industrial growth. 

Uma Kapila, Chapter 18. Rakesh Mohan in Jalan (ed). 

❖ Foreign trade regime, protection and foreign competition, Productivity; import substitution 
versus export Competitiveness, effect on export competitiveness. 

 

UmaKapila, Chapter 18. T.N. Srinivasan in Uma Kapila, Chapter 25. 

Rangarajan in UmaKapila, Chapter 26. 

Industrial Policies – Industrial licensing system. Uma Kapila, Chapter 18. 

Rakesh Mohan in Jalan (ed). Wadhwa Chapter16. 



Module –V: Employment, Wages and Inflation 
 

❖ The trends and pattern of employment and wages in India – informalisation and 
tertiarisation of employment - problems of unemployment and under- 
employment 

❖ Government policies on employment and wages and employment – employment guarantee 

scheme – minimum wage. Movement of prices in India – –trends and patterns 

– causes, consequences and policies adopted. Papola in Jalan (ed.), Visaria in Jalan (ed). 
Zagha in Sachs,Varshney and Bajpai (ed.). 

 

Texts: 

 

1. Uma Kapila (ed). India's Economic Development Since 1947 (3rd Ed. or latest 

version).Academic. 
2. S Chakraborty. 1987. Development Planning: The Indian Experience. Clarendon Press. 

3. Vaidyanathan A.1994. Performance of Indian Agriculture since Independence in Kaushik 

Basu (ed.) Agrarian Question, Oxford University Press. 

4. Bimal Jalan (ed.) The Indian Economy: Problems and Prospects Penguin. 

 
References: 

1. C D. Wadhwa. Some problems of India’s Economic Policy, Tata McGraw Hill. 

2. J.Sachs, AVarshney and N Bajpai(ed). India in the Era of Economic Reforms. 

Oxford University Press. 

3. I. Judge Ahluwalia. 1985. Industrial Growth in India since the Mid-sixties. Oxford 

University Press. 

4. P.C. Joshi. 1975. Land Reforms in India: Trends and Perspectives. Allied Publishers: 

New Delhi. 

5. Pramit Chaudhuri. 1979. Indian Economy: Poverty and Development. George Allen 

and Unwin, London. 

 

 

GROUP B: Tutorial 

 

         Tutorial classes will be conducted on the topics mentioned in Group A of the course.



OR 
 

SEMESTER - V 

DSE 2 

Paper – HECO5DS22N Credits : 5 
Full Marks : 65 

Paper – HECO5DS22N Credits : 1 
Full Marks : 15 

Paper Title: Financial Economics 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 
 

 

 
Evaluation 

Theory: 

Mid-semester: 30 Marks. 
End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
 

 
Course Outcome 

 

On successful completion of this course, students will be able to: 

 

i. Analyse how risk-averse investors can construct portfolios to maximize expected return 

based on a given level of market risk, emphasizing that risk is an inherent part of higher 

reward.  

ii. Understand the functioning of banking and capital market of the economy.  

iii. Describe, apply and criticize single and multiple factor models of risk and return. 

iv. Identify and describe the risks of managing portfolios of fixed income securities. 

v. Describe and explain the causes of financial instability and financial crises. understand 

how security prices are determined in the Capital Asset Pricing Model, and the role 

played by the assumptions in the model. 

 



Group: A 

Module –I: Investment Theory and Portfolio Analysis 
 

❖ Deterministic cash-flow streams Basic theory of interest; discounting and present value; 

internal rate of return; evaluation criteria; fixed-income securities; bond prices and yields; 

interest rate sensitivity and duration; immunisation; the term structure of interest rates; yield 

curves; spot rates and forward rates. 

❖ Single-period random cash flows Random asset returns; portfolios of assets; portfolio mean 

and variance; feasible combinations of mean and variance; mean-variance portfolio 

analysis: the Markowitz model and the two-fund theorem; risk-free assets and the one-fund 

theorem. 

❖ CAPM The capital market line; the capital asset pricing model; the beta of an asset and ofa 

portfolio; security market line; use of the CAPM model in investment analysis and as a 

pricing formula. 

 

Module –II: Options and Derivatives 

 
❖ Introduction to derivatives and options; forward and futures contracts; options; other 

derivatives; forward and future prices; stock index futures; interest rate futures; the use of 

futures for hedging; duration-based hedging strategies;  

❖ Option markets; call and put options; factors affecting option prices; put-call parity; option 

trading strategies: spreads; straddles; strips and straps; strangles; the principle of arbitrage; 

discrete processes and the binomial tree model; risk-neutral valuation. 

 
Module –III: Corporate Finance 

 

❖ Patterns of corporate financing: common stock; debt; preferences; convertibles;  

❖ Capital structure and the cost of capital; corporate debt and dividend policy; the 

Modigliani Miller theorem. 

 

N.B.: The highlighted portion of the syllabus is newly added vide the BoS meeting dated  

June 13, 2019.  

 

 
Readings: 

 

2. David G. Luenberger, Investment Science, Oxford University Press, USA, 1997. 

3. Hull, John C., Options, Futures and Other Derivatives, Pearson Education, 6th edition, 2005. 

4. Thomas E. Copeland, J. Fred Weston and Kuldeep Shastri, Financial Theory and Corporate Policy, 

Prentice Hall, 4th edition, 2003. 

5. Richard A. Brealey and Stewart C. Myers, Principles of Corporate Finance, McGraw-Hill, 7th 

edition, 2002. 

6. Stephen A. Ross, Randolph W. Westerfield and Bradford D. Jordan, Fundamentals of Corporate 
Finance. McGraw-Hill, 7th edition, 2005. 

7. Burton G. Malkiel, A Random Walk Down Wall Street, W.W. Norton & Company, 2003. 

8. William Sharpe, Gordon Alexander and Jeffery Bailey, Investments, Prentice Hall of India, 6th 

edition, 2003. 

 



 GROUP B: Tutorial 

 

        Tutorial classes will be conducted on the topics mentioned in Group A of the course. 

 

SEMESTER - V 

DSE 2 

Paper – HECO5DS23N Credits : 5 
Full Marks : 65 

Paper – HECO5DS23N Credits : 1 
Full Marks : 15 

Paper Title: COMPARATIVE ECONOMIC DEVELOPMENT*  

                                                      (1850-1950) 

*This is a new course added vide the BoS meeting dated June 13, 2019. 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 
Evaluation 

Theory: 

Mid-semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
Course Outcome 

 

On successful completion of this course, students will be able to: 

 

i. Acquire a basic understanding of the issues and on-going debates on development 

economics. 

ii. Discuss the important models and theories in economic development and their policy 

implications. 

iii. Apply an analytical framework to understand the important structural characteristics of 

development. 

iv. Understand and evaluate the unevenness in development. 

v. Acquire skills in conducting research related to development issues. 
 



 

 

Group A: Theory  

 

1. Introduction and Perspectives on Comparative Economic Development. 

2. An Overview of Economic Development of the countries selected for case studies. 

3. Agriculture: Agrarian surplus and the role of the peasantry in economic development. 

4. Industry: The industrial revolution in Britain; Industrialisation in late industrialisers. 

5. The Factory System and Making of the Industrial Working Class:  Division of labour, structure of 

industrial authority, organisation of work and industrial production, relationship between workers and   

managers. 

6. The Role of the State in Industrial and Developmental Transition 

 

 

GROUP B: Tutorial 

 

        Tutorial classes will be conducted on the topics mentioned in Group A of the course. 

 
 

Readings: 

 

1. E.J. Hobsbawm, World of Labour: Further studies in the history of labour, London Weidenfeld & 

Nicholson, 1984. 

2. E.J. Hobsbawm, Industry and Empire: An Economic History of Britain since 1750, Weidenfeld & 

Nicholson, 1968. 

3.  Peter Mathias, The First Industrial Nation, An Economic History of Britain, 1700- 1914. 2nd edition 

Methuen, 1983. 

4. T. Nakamura, Economic Growth in Pre-War Japan, Tr. by Robert A Feldman, Yale University 

Press, 1983. 

5. Okochi, Karsh and Levine, Workers and Employees in Japan, The Japanese Employment Relations 

System, University of Tokyo, 1965. 

6. Y. Hayami, A Century of Agricultural Growth in Pre-War Japan: Its Relevance to Asian Development, 

University of Minnesota Press, 1975. 

7. Chalmers Johnson, MITI and the Japanese Miracle: The Growth of Industrial Policy 1925-1975, 

Stanford University Press, 1982. 

8. W.W. Lockwood, Economic Development of Japan, Expanded edition, Princeton University 

Press, 1966. 

9. Dobb M., Soviet Economic Development Since 1917, Universal Book Stall, New Delhi, 1995. 



10. Paul R. Gregory and Robert C. Stuart, Soviet Economic Structure and Performance, Harper & Row, 

3rd edition, 1986. 

11. Timothy W. Guinnane, 2002, ―Delegated Monitors, Large and Small: Germany‘s banking 

System, 1800 –1914ǁ, Journal of Economic Literature, Volume XL:73-124.  

12. Richard A. Easterlin, Davis and Parker, American Economic Growth: An economist’s History of the 

United States, Harper & Row, 1972. 

13. Hughes and Cain, American Economic History, HarperCollins College Publishers, 4th edition, 

1994. 

 

 

 

 

 
 

SEMESTER - VI 

DSE 3 

Paper – HECO6DS31N Credits : 5 
Full Marks : 65 

Paper – HECO6DS31N Credits : 1 
Full Marks : 15 

Paper Title: Indian Economic History 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 
Evaluation Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester: 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 
Tutorial: 15 - out of – 80. 

 

 

 

 



 
Course Outcome 

 

Upon successful completion, students will have the knowledge and skills to: 

 

i. Understand various aspects of economic policies under the British rule and problems and 

challenges of the economy  

ii. Analyse key aspects of Indian economic development during the second half of British 

colonial rule 

iii. Analyse the place of the Indian economy in the wider colonial context, and the 

mechanisms that linked economic development in India to the compulsions of colonial 

rule. 

 



Group A: Theory 

Module - I: Economic condition in India on the eve of British rule 

 

Module - II: Aspects of Economic Policies under the British India 

 

❖ Land policy 

❖ Policy of Discriminating Protection 

❖ Early Industrial Development and Managing Agency System 

❖ Currency and monetary policy 

❖ Infrastructure and Transport 

 
Module - III: Impact of British rule on India 

 
❖ De-industrialisation 

❖ Commercialisation of agriculture 

❖ Economic Drain 

 
Module - IV: Early Economic planning initiatives during British rule 

Readings: 

1. Dharma Kumar (ed). Cambridge Economic History, Vol II. 

2. V B Singh (ed.). Economic History of India (1857-1956). 

3. Dhires Bhattacharyya. Concise Economic History of India. 

4. D R Gadgil. Industrial Evolution of India in Recent Times. 

5. A K Bagchi. Private Investment in India (1900-1939). 

6. Bipan Chandra. Rise of Economic Nationalism. 

7. Rothermund, Dietmar. 1988. An Economic History of India, From Pre-colonial 

times to1986. 

8. Tirthankar Roy. The Economic History of India 1857-1947. Oxford University 

Press. (2nd edition). 
 

 

GROUP B: Tutorial 

 
         Tutorial classes will be conducted on the topics mentioned in Group A of the course.



OR 
 

SEMESTER - VI 

DSE 3 

Paper – HECO6DS32N Credits : 5 
Full Marks : 65 

Paper – HECO6DS32N Credits : 1 
Full Marks : 15 

 

Paper Title: Political Economy* 

*This is a new course added vide the BoS meeting dated June 13, 2019. 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 

 
 

 

 
Evaluation 

Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester: 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 
 

 
Course Outcome 

 

Upon successful completion, students will have the knowledge and skills to: 

 

i. Understand changes in the organisation of production, labour market institutions and 

corporate structure. 

ii. Understand the evolution of Capitalism and emergence of monopoly capital 

iii. Analyse the consequences of globalization, especially of financial flows, for the role of 

the state,  

iv. Analyse gender issues, environment, human welfare and development. 

  



GROUP A: Theory 

 

   Module - I: Analysing Social Change in Historical Perspective 

 

❖ The method of historical materialism; 

 

❖ The transition from feudalism to capitalism; 

 

❖ Capitalism as a historical process – alternative perspectives. 

 

Module - II: Capitalism as an Evolving Economic System 

 

❖ Basic features; accumulation and crisis; 

 

❖ The modern corporation; 

 

❖ Monopoly capitalism— alternative perspectives. 

 

Module III: The State in Capitalism 

 

❖ The state and the economy – contestation and mutual interdependence; 

 

❖ The state as an arena of conflict; 

 

❖ Imperialism – the basic foundations. 

 

Readings: 

 

1. J. Gurley, "The Materialist Conception of History", Ch.2.1 in R. Edwards, M.Reich and 

T. Weisskopf (ed.), The Capitalist System, 2nd edition,1978. 

2. O. Lange, Political Economy, vol. 1, 1963, Chapters 1 and 2. 

3. K. Hunt, History of Economic Thought, M.E. Sharpe, Indian edn, Shilpi 
Publications,2004. 

4. Irfan Habib, 1995, "Capitalism in History", Social Scientist, Vol. 23:15-31. 

5. R.L. Heilbroner, "Capitalism", in The New Palgrave Dictionary of Modern Economics, 

Macmillan, 1987. Also reprinted as Chapter 2 in Behind the Veil of Economics by R.L. 

Heilbroner, W.W. Norton, 1988. 

6. P. Sweezy, The Theory of Capitalist Development, Monthly Review Press, 1942,36 
chapters 2, 4, 5, 6, 8 and10. 

7. Anwar Shaikh, Entries on "Economic Crises" and "Falling Rate of Profit" in T. 

Bottomore et al (eds.), The Dictionary of Marxist Thought, OUP, Indianedition, 
Maya Blackwell,2000. 

8. Vamsi Vakulabharanam, 2009, ―The Recent Crisis in Global Capitalism: Towards a 

Marxian Understanding, Economic and Political Weekly, March 28, Vol. 44:144-150. 

9. J.Schumpeter, Capitalism, Socialism and Democracy, George Allen and Unwin 

1976, Chapters 6, 7 and 8. 
10. P. Baran (1957), The Political Economy of Growth, Chapter 3, Pelican edition, 1973. 

11. Heilbroner, The Role of the State, Ch.4 in The Nature and Logic of Capitalism, 1985. 

12. M. Kalecki, ―Political Aspects of Full Employment, in E.K. Hunt and J.G.Schwarz 
(eds.), A Critique of Economic Theory, Penguin Books,1972. 



13. Amit Bhaduri, ―Nationalism and Economic Policy in the Era of Globalization, Ch. 2 
in Deepak Nayyar (ed), Governing Globalization: Issues and Institutions, OUP, 2002 

[also WIDER Working Paper no.188, WIDER website(2000)]. 

14. Prabhat Patnaik, ―“Lenin’s Theory of Imperialism Today”, in K.S. Jomo (ed.) The Long 

Twentieth Century: The Great Divergence: Hegemony, Uneven Development and Global 

Inequality, OUP. 

 

 

GROUP B: Tutorial 

 

         Tutorial classes will be conducted on the topics mentioned in Group A of the course.



SEMESTER - VI 

 

DSE 4 

 
 

Paper – HECO6DS41N 

 

Credits : 6 

Full Marks : 100 

Paper Title: Dissertation / Project* 

*This course is substantially enhanced from being only a minor part of a course to a full-

length one vide the BoS meeting dated June 13, 2019. 
 

 

 

 
 

Evaluation 
Content and Structure : 50 
Presentation : 25 
Viva: 25 

 
 
 
 

 
Course Outcome 

 

The research experience in carrying out the academic project can benefit a student in  

 
i. Exploring career directions 

ii. Building transferable skills and enhancing resumes that might come handy when 
applying for jobs in business administration or policy research. 

iii. Learning to publicly advocate for and defend one’s own research work 
iv.  Getting a great preparation for higher studies or other professional courses 
v. Contributing knowledge and impacting the world 

 
 
 



OR 
SEMESTER - VI 

DSE 4 

Paper – HECO6DS42N Credits : 5 
Full Marks : 65 

Paper – HECO6DS42N Credits : 1 
Full Marks : 15 

 

Paper Title: Environmental Economics* 

*This is a new course added vide the BoS meeting dated June 13, 2019. 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 
Evaluation 

Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
Course Outcome 

 

Upon successful completion, students will have the knowledge and skills to: 

 

i. Understand various concepts, methods and policy options in managing the environment 

using tools of economic analysis. 

ii. Analyse different approaches to adjusting behaviour through economic institutions such 

as markets and incentives as well as through regulation, etc. for tackling several 

environmental problems.  

iii. Understand the economic implications of environmental policies through practical 

applications of methods for valuation of environmental goods and services and 

quantification of environmental damages.  

iv. Critically analyse the impact of economic growth on the environment and the deviations 

from sustainable development. 

 

 



Group A: Theory 

 

Module –I: Introduction 

 

❖ What is environmental economics; review of microeconomics and welfare economics. 

 

Module –II: The Theory of Externalities 

 

❖ Pareto optimality and market failure in the presence of externalities; property rights and the 

Coase theorem. 

 

Module –III: The Design and Implementation of Environmental Policy 

 

❖ Overview; Pigouvian taxes and effluent fees; tradable permits; choice between taxes andquotas 

under uncertainty; implementation of environmental policy. 

 

Module –IV: International Environmental Problems 

 

❖ Trans-boundary environmental problems; economics of climate change; trade and environment. 

 

Module –V: Measuring the Benefits of Environmental Improvements 

 

❖ Non-Market values and measurement methods; risk assessment and perception. 

 

Module –VI: Sustainable Development 

 

❖ Concepts; measurement. 

 

Readings: 

 

1. Charles Kolstad, Intermediate Environmental Economics, Oxford University Press, 2nd edition, 2010. 

2. Robert N. Stavins (ed.), Economics of the Environment: Selected Readings, W.W. Norton, 5thedition, 

2005. 

3. Roger Perman, Yue Ma, James McGilvray and Michael Common, Natural Resource and Environmental 

Economics, Pearson Education/Addison Wesley, 3rd edition, 2003. 

4. Maureen L. Cropper and Wallace E. Oates, 1992, ―Environmental Economics: A Survey Journal of 

Economic Literature, Volume 30:675-740. 

 

GROUP B: Tutorial 

 

         Tutorial classes will be conducted on the topics mentioned in Group A of the course. 

 

 

 

 

 

 

 

 

 

 



OR 
SEMESTER - VI 

DSE 4 

Paper – HECO6DS43N Credits : 5 
Full Marks : 65 

Paper – HECO6DS43N Credits : 1 
Full Marks : 15 

 

Paper Title: ECONOMICS OF HEALTH AND EDUCATION* 

 

*This is a new course added vide the BoS meeting dated June 13, 2019. 

Number of theory classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) & 
5 marks for Attendance 

 

 
Evaluation 

Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 

Semester 

Theory: 

Short questions: 25 - out of – 65. 

Long questions: 40 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
Course Outcome 

 

Upon successful completion of this course, a student will be able to: 

 

i. Interpret and appropriately apply the key concepts of economics within the context of the 

health system; 

ii. Debate the relative merits of equity considerations in setting priorities for a health 

system; 

iii. Understand approaches to identify and value costs and outcomes to include in economic 

evaluation; 

iv. Describe major types of economic evaluation and to understand their use in the decision-

making process; 

v. Write concise reports on health economic issues demonstrating sound knowledge and 

skills to apply analytic thinking for a scientific debate and/or problem solving. 

 

 



Group A: Theory  

 

1. Role of Health and Education in Human Development 

❖ Importance in poverty alleviation; 

❖  Health and education outcomes and their relationship with macroeconomic performance. 

 

2. Microeconomic Foundations of Health Economics 

 

❖ Demand for health; uncertainty and health insurance market; alternative insurance mechanisms; 

❖  Market failure and rationale for public intervention; equity and inequality. 

 

3. Evaluation of Health Programs 

❖ Costing, cost effectiveness and cost-benefit analysis; burden of disease. 

 

4. Health Sector in India: An Overview 

❖ Health outcomes; health systems;  

❖ Health financing. 

 

5. Education: Investment in Human Capital 

 

❖ Rate of return to education: private and social;  

❖ quality of education; signaling or human capital;  

❖ Theories of discrimination; gender and caste discrimination in India. 

 

6. Education Sector in India: An Overview 

❖ Literacy rates, school participation, school quality measures. 

 

GROUP B: Tutorial 

Tutorial classes will be conducted on the topics mentioned in Group A of the course.  

 
 

Readings: 

 

1. William, Jack, Principles of Health Economics for Developing Countries, World Bank Institute 

Development Studies, 1999. 

2.  World Development Report, Investing in Health, The World Bank, 1993. 

3. Ronald G., Ehrenberg and Robert S., Smith, Modern Labor Economics: Theory and Public Policy, 

Addison Wesley, 2005.  

4. Bank Institute Development Studies, 1999. 

5.  World Development Report, Investing in Health, the World Bank, 1993. 

6. Ronald G., Ehrenberg and Robert S., Smith, Modern Labor Economics: Theory and Public Policy, 

Addison Wesley, 2005. 

 

 

 

 

 



 

 

The structure of CBCS syllabus 

of 

Generic Elective (Economics) 

To be effective from the session 2019 - 2020 

 

Choices for Generic Electives (GE) 
[To be taken by the students of other discipline] 

 

Sem Course 

Description 

Course Detail Full 

Marks 

Credit 

 

 

 

 

 
 

I 

and 

II 

GE 1 

 

Paper Title: 

Economics I 
 

Course Code: 

HECO1GE01N 

HECO1GE01N 

And 

HECO2GE01N 

HECO2GE01N 

Introductory Microeconomics I 25  

 

 

 

 
 

5+1* 

= 6 

Introductory Macroeconomics I 25 

Issues in Development Economics I 15 

Tutorial 15 

Total 80 

Internal Assessment & attendance 
(15 + 5) 

20 

Semester Grand Total 100 

 

 

 

 

 

 
III 

and 

IV 

GE 2 
 

Paper Title: 

 
Economics II 

 

Course Code: 

HECO3GE02N 

HECO3GE02N 

And 

HECO4GE02N 

HECO4GE02N 

Introductory Microeconomics II 25  

 

 

 

 

 
 

5+1* 

= 6 

Introductory Macroeconomics II 25 

Issues in Development Economics II 15 

Tutorial 15 

Total 80 

Internal Assessment& Attendance 
(15 + 5) 

20 

Semester Grand Total 100 



SEMESTER – I 

GE 1 

Paper – HECO1GE01N Credits : 5 
Full Marks : 65 

Paper – HECO1GE01N Credits : 1 
Full Marks : 15 

Paper Title: Economics I 

Number of classes required : 100 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

& 
SEMESTER – II 

GE 1 

Paper – HECO2GE01N Credits : 5 
Full Marks : 65 

Paper – HECO2GE01N Credits : 1 
Full Marks : 15 

 

Paper Title: Economics I 

Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
Evaluation: Theory: 

Mid-Semester: 30 Marks. 
End-Semester: 

Theory (65) + Tutorial (15) + Internal Assessment (15) + Attendance (5) = 100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 
Semester 

Theory: 

Short questions: 15 - out of – 65. 

Long questions: 50 - out of – 65. 
Tutorial: 15 - out of – 80. 

 

 
Course Outcome  

 

 
 Upon successful completion of this course, a student will be able to: 

 

i. Understand the basic features of economic activities and analyse a rational agent’s 

consumption and production decisions.  

ii. Understand the basic macroeconomic environment of the economy in both the short 

and the long run.  

iii. Will be aware of the basic issues of a developing economy. 
 



Group A: Theory 

 

Group A1: Introductory Microeconomics 
 

Module - I: Exploring the subject matter of Economics, Scope and method of economics; the 

economic problem: scarcity and choice; the question of what to produce, how to produce and how 
to distribute output. 

 
Module - II: Price Mechanism: How Markets Work, Markets and competition; demand/supply 

schedule and demand/supply curve and their determinants; Market versus individual 

demand/supply; Shifts in the demand/supply curves, demand and supply together; Elasticity and 

its application; Controls on prices; taxes and the costs of taxation; Consumer surplus; producer 

surplus and the efficiency of the markets. 

 
Module - III: The consumption decision, Description of preferences (representing preferences 

with indifference curves) properties of indifference curves; budget constraint, consumer’s 

optimum choice; income and substitution effects; labour supply decision: choice between leisure 

and consumption. 

 
Module - IV: Production Decision, Production function of a firm; total product, average product 
and marginal product; Isoquant map, law of variable proportion and returns to scale; Concepts of 
cost, The cost function, short run costs and output decisions; Costs and output in the long run. 

 
Group A2: Introductory Macroeconomics 

 

Module - I: Basic issues studied in macroeconomics, Measurement of gross domestic product; 

income, expenditure and the circular flow; real versus nominal GDP; price indices; Brief outlines 

of the national income accounting for an open economy; Ideas of balance of payments: current and 

capital accounts. 

 
Module - II: The Closed Economy in the Short Run and the Long Run, Simple Keynesian model 

of income determination; the effects of the fiscal and monetary policies in the short and long  runs. 

 
Group A3: Issues in Development Economics 

 

Module - VII: Concept of economic growth and economic development, Human development 
paradigm, concept of sustainable development 

Module - VIII: India as a developing economy, basic features of Indian economy. 

Module - IX: Structural change in Indian economy 

 

 

N.B.: The highlighted portions are newly added to the course vide the BoS meeting  

July 7, 2018 

 
Readings: 

1. Intermediate Microeconomics – Hal Varian. 

2. Principles of Macroeconomics –Soumyen Sikdar. 



3. Leading issues in Economic Development – Meir and Rauch 

 

 

GROUP B: Tutorial 

 

         Tutorial classes will be conducted on the topics mentioned in Group A of the course. 



SEMESTER – III 

GE 2 

Paper – HECO1GE02N Credits : 5 
Full Marks : 65 

Paper – HECO1GE02N Credits : 1 
Full Marks : 15 

Paper Title: Principles of Economics II 

Number of classes required : 75 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

& 
SEMESTER – IV 

GE 2 

Paper – HECO2GE01N Credits : 5 
Full Marks : 65 

Paper – HECO2GE01N Credits : 1 
Full Marks : 15 

 

Paper Title: Principles of Economics II 

Number of classes required : 100 

N.B.: 15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
Evaluation: Theory: 

Mid-Semester: 30 Marks. 

End-Semester: 

Theory (65) +Tutorial (15) + Internal Assessment (15) + Attendance (5) =100. 

Continuous assessment: Tutorial Examination. 

Norm for 

Paper 

Structure 

for End 
Semester 

Theory: 

Short questions: 15 - out of – 65. 

Long questions: 50 - out of – 65. 

Tutorial: 15 - out of – 80. 

 

 
Course Outcome  

 

 
 Upon successful completion of this course, a student will be able to: 

 

i. Understand the basic features of economic activities and analyse a rational agent’s 

consumption and production decisions.  

ii. Understand the basic macroeconomic environment of the economy in both the short 

and the long run.  

iii. Will be aware of the basic issues of a developing economy. 
 



Group A: Theory  

 

Group A1: Introductory Microeconomics 

 
Module - I: Perfectly Competitive Market Structure: Features of a perfectly 

competitive market; short run equilibrium under perfect competition. Supply curve 
of a firm; long run equilibrium under perfect competition. 

 

Module II: Imperfect Market Structure: Monopoly equilibrium- social cost of 

monopoly; Differences with perfect competition; Basic ideas of price- discriminating 

monopolist; oligopolistic market structure and introduction to strategic 

interdependence. 

 
Module -III: Tools of Normative Analysis: Pareto Efficiency, Equity and the 

Social Welfare; Public Good and Externalities and other causes of market failure; 

Economic way of thinking about environmental problems; Designing 

Environmental Policies: Pigouvian taxes and effluent fees, tradable permits. 

 
Group A2: Introductory Macroeconomics 

 
Module - IV: Money and Banking: Definitions and functions of money; quantity 

theory of money; determination of money supply and demand; credit creation by 

banks and money multiplier; tools of monetary policy. Indian banking system: 

Changing role and structure; banking sector reforms. Money market and capital 

market: organization, structure and reforms in India; role of financial derivatives and 

other innovations. 

 
Module - V: Inflation: Inflation and its social costs; hyperinflation. 

 
Group A3: Issues in Development Economics/ Indian Economics 

 
Module - VI: Basic issues of poverty and inequality: Absolute versus relative 

poverty, measurement of incidence and intensity of poverty, poverty line income, 
trends and policies in poverty; inequality and unemployment. 

 
Module - VII: Introduction to the budget of the central government 

 
 

 

 
 

 

 

 

 

 

 

 

 

N.B.: The highlighted portions are newly added to the course vide the BoS meeting  

July 7, 2018 

 
 



Readings: 
 

1. Intermediate Microeconomics – Hal Varian. 

2. Principles of Macroeconomics –Soumyen Sikdar. 

3. Leading issues in Economic Development – Meir and Rauch 

 

         GROUP B: Tutorial 

 

Tutorial classes will be conducted on the topics mentioned in Group A of the course. 
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Ramakrishna Mission Residential College (Autonomous), Narendrapur 

DEPARTMENT OF ENGLISH 

MA English 

CBCS PG SYLLABUS 

(w.e.f. July 2019) 

 

Course Details 

The marks division for all courses is as follows: 

End Semester: 40 

Internal Assessment: 5 

Attendance: 5 

Total: 50 

 

SEMESTER I 

[Core Courses I – V] 

CORE COURSE I: Poetry I (British Poetry: Medieval to 18th C) [50 marks] 

Course Code: XENG1CC01N 

Course Outcome: The course traces the coming of modernity in England as evident in 

the writings of the late medieval period. Such early modernity and the influence of 

Continental Humanism define the spirit of the age in England. The student will learn 

different poetic models of courtly or secular and religious verse literature as well as 

different verse forms and traditions that arose during this period. 

Course details: 

Chaucer: The Prologue to The Canterbury Tales, ‘The Nun’s 

Priest’s Tale’  
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Spenser: The Fairy Queen (Book I), The Shepherd’s Calendar, 

Amoretti 

Donne: ‘The Ecstasie’, ‘The Canonization’, ‘On his Mistress Going 

to Bed’, ‘The Sun Rising’, ‘Flea’, ‘Go Catch a Falling Star’, 

‘Apparition’, ‘A Valediction Forbidding Mourning’, Holy Sonnets – 

‘Thou hast made me...’, ‘Death be not proud...’, ‘Batter my 

heart...’, ‘Spit in my face you Jews…’ 

Marvell: ‘The Garden’, ‘The Definition of Love’.  

Herbert: ‘The Collar’, ‘Easter Wings’, ‘Virtue’, ‘The Pulley’, 

‘Redemption’, ‘Death’, ‘Jordan I’, ‘Jordon II’. 

Vaughan: ‘The Retreat’, ‘The World’ 

Milton: Paradise Lost (Book II, IV, VII, IX) 

Dryden: Mac Flecknoe , Absalom and Achitophel. 

Pope: ‘An Epistle to Dr. Arbuthnot’ 

 

 

CORE COURSE II: Drama I (British Drama: Medieval to 18th C) [50 marks] 

Course Code: XENG1CC02N 

Course outcome: The general objective of this course is to familiarize students with 

the rich dramatic history of the Elizabethan, Jacobean and Restoration stage. Certain 

plays are seminal to our understanding of the popularity of such productions across 

time and space. The students become aware of the history of transmission from page 

to stage.  

Course details: 

Anon: Everyman  

Milton: Samson Agonistes  

Marlowe: Dr. Faustus/ Tamburlaine (Book I)  

Jonson: Volpone/ Alchemist 

Dryden: All for love 

Gay: Beggar’s Opera 

Webster: The Duchess of Malfi  
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Congreve: The Way of the World  

 

 

CORE COURSE III: Prose I (British and Continental) [50 marks] 

Course Code: XENG1CC03N 

Course outcome: This course provides a broad overview of English prose tradition 

since the Renaissance, the period which saw the development of early modern English 

prose, till the twentieth century.  

Course details: 

Robert Burton: The Anatomy of Melancholy (Preface)  

Machiavelli: The Prince  

Montaigne: ‘Of Experience’, ‘Of the Cannibals’, ‘Of the Education 

of Children’ 

More: Utopia  

Bacon: Essays (1625 edition): ‘Of Death’, ‘Of Envy’, ‘Of Ambition’, 

‘Of Riches’.  

Lytton Strachey: Eminent Victorians  

M. Arnold: ‘Culture & Anarchy’  

Virginia Woolf: A Room of One’s Own  

G. Orwell: Selected Essays (selections) 

 

 

CORE COURSE IV: Literary Criticism (50 marks) 

Course Code: XENG1CC04N 

Course outcome: The course maps the development of the classical trend of criticism, 

and also shows how the earlier model is adopted by the early modern and the 

neoclassical criticism. Illuminating the history, philosophy and culture of the age 
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concerned, the course evaluates their contributing force in shaping literature and 

critical thinking. 

 

 

Course details: 

Plato: The Republic (Book III, X)  

Aristotle: Poetics  

Horace: ‘Art of Poetry’  

Longinus: ‘On the Sublime’  

Sidney: Apologie for Poetry  

Dryden: An Essay on Dramatic Poesie 

Johnson: Lives of the Poets (selections) 

Wordsworth: Preface to the Lyrical Ballads (Second Edition)  

Coleridge: Biographia Literaria (XII,XIV,XVIII)  

H. James: ‘The Art of Fiction’  

I. A. Richards: Principles of Literary Criticism  

T.S Eliot: ‘Tradition & the Individual Talent’, ‘Hamlet and its 

Problems’, ‘Metaphysical Poets’ 

V. Woolf: ‘Modern Fiction’ 

R. Williams: Writing in Society, Modern Tragedy 

 

 

Core Course V: The Short Narratives: Theory and Practice (50 marks) 

Course Code: XENG1CC05N 

Course outcome: The course aims to familiarize the students with the genre of short 

story – how it has evolved over the centuries – its form, meaning, and its reception. 

Course details: 

Munshi Premchand: ‘Deliverance’ 
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   Nadine Gordimer: ‘Jump’ 

   Saadat Hasan Manto: ‘The Dog of Tetwal’ 

   Amit Chaudhuri: ‘Surpanakha’ (‘An Infatuation’) 

   Jorge Luis Borges: ‘Shakespeare’s Memory’  

   Edgar Allan Poe: ‘The Purloined Letter’ 

Somerset Maugham: ‘Salvatore’ 

(Among other authors are: Hanif Kureishi, William Faulkner, 

Donald Barthelme, John Cheever, Thomas Pynchon, Buchi 

Emecheta, Doris Lessing, David Malouf, Margaret Atwood) 

 

SEMESTER II 

[Core Courses VI – IX, 1 Discipline Specific Elective Course] 

CORE COURSE VI: Poetry II (British Poetry: 19th C - Modern): (50 marks)   

Course Code: XENG2CC06N 

Course outcome: The change in the spirit of literature and culture of Europe/England 

initiated by the French Revolution and the Industrial Revolution is reflected upon the 

texts offered in this course. Also discernible is a shift in the philosophical 

understanding, a shift from the empirical to the idealist. But texts written after 1837, 

signal the dilemma, debates and anxiety of the nation vis-a-vis the empire. 

Course Details:   

Blake: Songs of Innocence & of Experience.  

Wordsworth: The Prelude (Book I), ‘Resolution and Independence’.  

Coleridge: ‘Frost at Midnight’, ‘Christabel’ (Book 1&2), ‘France: An 

Ode’.  

Keats: ‘Hyperion’, ‘Eve of St. Agnes’, ‘the major Odes’  

Tennyson: In Memoriam  

Browning: ‘Andrea Del Sarto’, ‘Fra Lippo Lippi’, ‘The Bishop Orders 

His Tomb at St Praxed’s Church’, ‘Caliban upon Setebos’, ‘Childe 

Roland to the Dark Tower Came’  



P a g e  | 6 

 

Hopkins: ‘Pied Beauty’, ‘God’s Grandeur’, ‘Spring’.  

T.S. Eliot: ‘The Waste Land’, ‘The Hollow Men’  

W.B. Yeats: ‘No Second Troy’, ‘September 1913’, ‘A Coat’, ‘An Irish 

Airman Foresees His Death’, ‘The Wild Swans at Coole’, ‘Easter 

1916’, ‘Sailing to Byzantium’, ‘Byzantium’, ‘The Second Coming’, 

‘Leda and the Swan’, ‘Coole park and Ballylee’, ‘The Circus 

Animals’ Desertion’  

Auden: ‘The Unknown Citizen’, ‘Musee Des Beux Arts’, ‘The Shield 

of Achilles’, ‘In Memory of W.B. Yeats’, ‘A Summer Night’, ‘Spain’.  

 

 

CORE COURSE VII: Drama II (British Drama: 20th C) (50 marks) 

Course Code: XENG2CC07N 

Course Outcome: The plays included in this course signal the variety in form and 

content that the English stage was experiencing in the first half of the twentieth 

century. The variety ranges from the Irish agenda to the representation of English 

history and religion articulated through poetic effusions.  

Course Details: 

Synge: Playboy of the Western World  

                      Shaw: Man and Superman, Saint Joan, Pygmalion  

T.S.Eliot: Murder in the Cathedral  

Beckett: Waiting for Godot  

Arnold Wesker: Chicken Soup with Barley  

Tom Stoppard: Rosencrantz and Guildenstern are Dead  

Pinter: Birthday Party  

E. Albee: Who’s Afraid of Virginia Woolf 

E. Bond: Lear 
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CORE COURSE VIII: Prose II (British Fiction: 18th C to Modern) (50 marks) 

Course Code: XENG2CC08N 

Course outcome: The rise of the novel in the 18th C. is a phenomenal development in 

the history of English literature and culture. The course studies the experiments in 

the genre in its innovative years. The course also traces the new techniques in form, 

content and points of view in the history of novel in the Victorian, Modern and 

Postmodern age. 

Course Details:  

H. Fielding: Tom Jones 

D. Defoe: Moll Flanders 

J. Swift: Gulliver’s Travels (Book III & IV) 

   C. Dickens: Great Expectations, Hard Times, Bleak House  

E. Bronte: Wuthering Heights  

M. Shelley: Frankenstein  

T. Hardy: Jude the Obscure, Tess of d’Urbervilles 

Darwin: ‘The Struggle for Existence’ (from The Origin of Species)  

J. Conrad: The Heart of Darkness  

J. Joyce: A Portrait of the Artist as a Young Man  

V. Woolf: To the Lighthouse, Mrs. Dalloway  

D.H. Lawrence: Sons and Lovers, The Rainbow  

E.M. Forster: A Passage to India  

G. Greene: The Human Factor, The Power and the Glory 

MacEwan: Saturday, Amsterdam 

Ishiguro: When We Were Orphans, Remains of the day 
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CORE COURSE IX: Literary Theory: (50 marks) 

Course Code: XENG2CC09N 

Course outcome: The essays of the course represent specific schools of thoughts and 

ideas, they are treated as reference points to discuss larger implications of the 

concerned literary vis-a-vis cultural theories. The iconic essays of the course, from 

their theoretical stand, elaborate on the issues of race, gender, ideology, history, 

identity, language and human psyche.  

Course Details:  

Postmodernism:  

Lyotard: The Postmodern Condition: A Report on Knowledge                                                                    

(Introduction) 

R. Barthes: ‘Death of the Author’  

M. Foucault: ‘What is an Author?’ 

Baudrillard: Simulacra and Simulations (selections) 

 

Postcolonialism:  

E. Said: Orientalism (selections) 

F. Fanon: The Wretched of the Earth  

H. Bhaba: The Location of Culture (selections)  

G.C. Spivak: ‘Can the Subaltern Speak?’ 

Partha Chatterjee: Nationalist Thought and the Colonial World: A 

Derivative Discourse? (selections) 

 

                           Feminism:  

                           M. Wollstonecraft: A Vindication of the Rights of Woman  

   K. Millett: Sexual Politics  

   G.C. Spivak: Feminism and Critical Theory 
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   C. T. Mohanty: Third World Women and the Politics of Feminism 

J. Butler: Gender Trouble 

                                      

                           Poststructuralism:   

J. Derrida: ‘Structure, Sign, and Play’ (selections) 

M. Foucault: The Essential Works of Foucault (selections) 

Bakhtin: The Dialogic Imagination (selections) 

Kristeva: World, Dialogue, and Novel 

 

 

DSE I: Book Publishing and Editing: (50 marks) 

Course Code: XENG2DS01NBPE 

Course Outcome: This Project based course is part of studies in print culture which 

comes under the general rubric of cultural studies. Students are taught and trained in 

this course about the details of the pre-press phase of the book publishing work. 

Course Details:  

Introduction- Book as an Object 

The Hand Press and the Early Modern Print-Shop 

(Typography, Composition, Imposition, Paper, Press-Works, 

Binding) 

The Machine Press and After 

Copyright and the rise of the Author 

The Victorian Literary Market Place 

Indigenous Book Trade in Colonial Bengal-History of Battala 

Prints 

Books in Contemporary India- Indian Commercial Fiction in 

English 

 

Publishers’ Planning: Subject Selection and Author Selection 

Publisher – Author – Editor Relationship 

Kinds of Editing 
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Developing a Manuscript 

House style 

Copy Editing Marks and Copy Editing 

Proof Reading Marks and Proof Reading 

Editorial Role in Marketing: Focus on Blurb Writing 

 

Project: 1. Copy Editing, 2. Proof Reading 

 

Recommended Reading: 

Robert Darnton: ‘What is the History of Books?’ (1982) 

D.F. Mckenzie:  Bibliography and the Sociology of Texts (1986) 

Lucien Fevre and Henry-Jean Martin: The Coming of the Book 

(1976) 

Philip Gaskell: A New Introduction to Bibliography (1974) 

Cyprian Blagden: The Stationers’ Company: A History 1403-1959 

(1960) 

Anindita Ghosh: Power in Print: Popular Publishing and the Politics 

of Language and Culture in a Colonial Society (1778-1905) (2006) 

Gautam Bhadra: Nyara Battalay Jay Kobar? (2015) 

Suman Gupta: Consumable Texts in Contemporary India (2015) 

 

Editors on Editing (National Book Trust, New Delhi) 

The Chicago Manual of Style (edition to be specified in class) 

Oxford Manual of Style (Hart’s style) 

 

 

DSE II: Sociolinguistics, Phonetics, Phonology and ELT (50 marks) 

Course Code: XENG2DS02NSPP 

Course Outcome: The course aims to familiarize the learners with major concepts and 

issues related to Sociolinguistics (the functional of language in social contexts) and to 
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introduce them to theoretical and practical aspects of Phonetics, Phonology and the 

situation of English Language Teaching in India. 

 

 

Course Details:  

Sociolinguistics 

Definition and scope 

Language varieties 

Languages in contact 

Language change 

Style, register and jargon 

Diglossia 

Language and culture 

Language and gender 

Language and power 

 

 

Phonetics and Phonology  

Definition and scope 

Airstream mechanism 

Organs of speech 

Consonants and vowels – description & classification 

Phoneme and allophone – definition & identification 

Syllable – structure and types 

Stress, rhythm and intonation 

Assimilation and elision 

Phonemic transcription 

Teaching of English pronunciation 

 

English Language Teaching 

ELT in the Indian Context: major issues and changing perspectives 
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SEMESTER III 

[Core Courses X – XIII, 1 Discipline Specific Elective Course] 

CORE COURSE X: Shakespeare I (50 marks) 

Course Code: XENG3CC10N 

Course Outcome: CC X and CCXI are focussed on Shakespearean plays and sonnets, 

covering a range of genres and periods of his writing. There is an emphasis on both 

page and stage, and film adaptations, and on enjoyment and appreciation of 

Shakespeare`s work in the context of his own time and of ours. 

Course Details:  

King Lear 

Hamlet  

   Elizabethan Stage and Audience  

Sonnets: 12, 19, 30, 33, 34, 55, 64, 65, 127, 130, 144  

 

 

CORE COURSE XI: Shakespeare II (50 marks) 

Course Code: XENG3CC11N 

Course Outcome: CC X and CCXI are focussed on Shakespearean plays and sonnets, 

covering a range of genres and periods of his writing. There is an emphasis on both 

page and stage, and film adaptations, and on enjoyment and appreciation of 

Shakespeare`s work in the context of his own time and of ours. 

Course Details:  



P a g e  | 13 

 

The Tempest 

Antony & Cleopatra 

 Shakespearean Criticism: Johnson, Lamb, De Quincey, A.C. 

Bradley, L.C. Knights, Granville-Barker, Terry Eagleton, Ania 

Loomba (any two critics) 

 

 

Core Course XII: Special Author (5o marks) 

Course Code: XENG3CC12N 

Course Outcome: This course has been so named so that the student can focus on 

the life and works of a major writer in depth and learn the ropes of specialisation. 

Through close analysis of individual literary texts, the course explores the aesthetic of 

the author’s literary oeuvre.   

Course Details:  

Harold Pinter, T.S. Eliot, D.H. Lawrence, Ted Hughes, Graham Greene, 

Virginia Woolf, Ian McEwan, Amitav Ghosh, J.M. Coetzee, W.B. Yeats, 

R.K. Narayan, Samuel Beckett 

 

Core Course XIII: Indian Literature in English I (Fiction) [50 marks] 

Course Code: XENG3CC13N 

Course Outcome: The course will help the students to explore the diverse forms of 

Indian writing in English and develop a critical understanding of the seminal texts 

written since the beginning of the colonial cultural encounter. The course also makes 

the students aware of the historical, social, and cultural backgrounds, the larger 

cultural or civilized engagement between the English and the Indians.     

Course Details:  

Raja Rao: Kanthapura 
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                               Mulk Raj Anand: Untouchable 

Shashi Tharoor: The Great Indian Novel  

Salman Rushdie: Midnight’s Children  

Anita Desai: Clear Light of Day  

Amitav Ghosh: The Shadow Lines, The Hungry Tide  

Kiran Desai: The Inheritance of Loss  

Jhumpa Lahiri: The Namesake  

Khushwant Singh: Train to Pakistan  

 

 

DSE III: Translation Theories: Theory and Practice (50 marks) 

Course Code: XENG3DS03NTS 

Course Outcome: This course offers an overview of the technical knowledge of 

translation in practice and theoretical approaches to translation studies.  

Course Details:  

S. Bassnett: Translation Studies 

S. Chaudhuri: Translation and Understanding  

J. Munday: Introducing Translation Studies 

R. Kothari: Translating India 

S. Bassnett and H. Trivedi: Postcolonial Translation: Theory and 

Practice 

P. D. Shastri: Fundamental Aspects of Translation 

L. Venuti: The Translator’s Invisibility 

T. Niranjana: Siting Translation: History, Post-Structuralism, and 

the Colonial Context  

Historical overview of the theories of translation 

Translation terminologies 

Translation and Colonialism/ Postcolonialism 

 

Project: Translation in practice 
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DSE IV: Popular Culture (50 marks) 

Course Code: XENG3DS04NPL 

Course Outcome: This course explores popular literary and cultural forms through a 

critical vocabulary borrowed from diverse disciplines such as literature, cultural 

studies, media studies, gender studies and philosophy. Through both theory and late 

twentieth century models this course aims to introduce the learners to the necessary 

concepts and enable them to read for themselves how the cultural constructs function 

in society. 

Course Details:  

Walter Benjamin: ‘The Work of Art in the Age of Mechanical 

Reproduction’ 

Noam Chomsky: Manufacturing Consent: The Political Economy of the 

Mass Media (Introduction) 

Theodore Adorno and Max Horkheimer: ‘The Culture Industry: 

Enlightenment as Mass Deception’ 

Roland Barthes: Mythologies (selections) 

John Berger: Ways of Seeing 

Umberto Eco: On Beauty: A History of a Western Idea (selections) 

Susan Sontag: Against Interpretation (selections) 

Stuart Hall: ‘The Work of Representation’ 

 

Ian Fleming: From Russia with Love 

Alistair MacLean: The Guns of Navarone 

Anne Rice: Interview with the Vampire 

Alexander McCall Smith: The No. 1 Ladies’ Detective Agency  
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SEMESTER IV 

[Core Courses XIV – XVII, 1 Discipline Specific Elective Courses] 

Core Course XIV: Indian Literature in English II (Poetry & Drama) [50 marks] 

Course Code: XENG4CC14N 

Course Outcome: The course explores the diverse forms of Indian writing in English 

and develops a critical understanding of the seminal texts written since the beginning 

of the colonial cultural encounter. The course also offers a description of the historical, 

social, and cultural backgrounds, the larger cultural or civilized engagement between 

the English and the Indians.     

Course Details:   

Poetry: (Any two Poets) 

K. Daruwalla 

J. Mahapatra  

Shiv. K. Kumar  

Adil Jussawalla 

Nissim Ezekiel 

Kamala Das 

Eunice D’Souza 

 

Drama: 

                              M. Dattani: Final Solutions  

G. Karnad: Tughlaq, Fire and the Rain  

V. Tendulkar: Silence! The Court is in Session 
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Core Course XV: World Literature I (Fiction) [50 marks] 

Course Code: XENG4CC15N 

Course Outcome: Focusing mainly on works of literature that take the experience of 

the broader world as their theme, this course will explore the varied artistic modes in 

which great writers have situated themselves in the world. 

Course Details:  

Cervantes: Don Quixote  

Dostoevsky: Crime and Punishment  

Flaubert: Madame Bovary  

Emile Zola: Nana  

Thomas Mann: Death in Venice  

Jean-Paul Sartre: The Wall  

Albert Camus: The Plague, The Outsider  

Franz Kafka: The Trial  

Gabriel Garcia Marquez: One Hundred years of Solitude  

Umberto Eco: The Name of the Rose  

Chinua Achebe: Things Fall Apart 

Ernest Hemingway: The Old Man and the Sea 

N. Hawthorne: Scarlett Letter 

H. Melville: Moby Dick 

Alice Walker: The Color Purple 

T. Morrison: The Bluest Eye 

 

 

Core Course XVI: World Literature II (Poetry & Drama) [50 marks] 
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Course Code: XENG4CC16N 

Course Outcome: Focusing mainly on works of literature that take the experience of 

the broader world as their theme, this course will explore the varied artistic modes in 

which great writers have situated themselves in the world. 

Course Details:  

Sappho: i) Fragments 1, 31, 96 in Sappho & Alcaeus  

  ii) Fragment No.40, ‘She was like that sweetest apple’  

Baudelaire: Selected Poems (Penguin) (selections) 

Petrarch: Poem No.7, 129, 224, 319 from Petrarch’s Lyric Poems 

Tr. & Ed. by Robert M. Durling  

Pablo Neruda: Selected Poems (Penguin) (selections) 

Mirza Ghalib: Hidden Lute: An Anthology of Two Hundred Years of 

Urdu Poetry. Tr. by Ralph Russell (selections) 

Aeschylus: Agamemnon 

Euripides: Medea 

Sophocles: Oedipus Rex 

Homer: The Iliad  

Aristophanes: Frogs  

Bertolt Brecht: Life of Galileo  

Luigi Pirandello: Six Characters in Search of an Author  

Eugene Ionesco: Amedee, or How to Get Rid of It 

Arthur Miller: Death of a Salesman 

          Tennessee Williams: The Glass Menagerie 

 

               The following poets from The Penguin Book of American Verse:  

Walt Whitman, Emily Dickinson, Robert Frost, Langston Hughes, 

Sylvia Plath, Ezra Pound, Elizabeth Bishop and Adrienne Rich 

 

 

Core Course XVII: Term Paper (50 marks) 
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Course Code: XENG4CC17N 

Course Outcome: Research methodology, in an embryonic form, is applied in this 

course where the students work on their individual research projects and submit a 

term paper at the end of the course. 

Course Details:  

Project: Term Paper writing (30 marks)  

Viva (20 marks) 

 

 

DSE V: Research Methodology (50 marks) 

Course Code: XENG4DS05NRM 

Course Outcome: This course facilitates an understanding of the key approaches 

involved in research in humanities. 

Course Details:  

MLA Handbook for Writers of Research Papers (edition to be 

specified in class) 

Methodological approaches to research 

Academic writing 

Research Publication/ Term Paper: Front matter – Text – Back 

matter 

Typography  

Punctuation 

House style features with particular emphasis on Citation 

Bibliography formatting 

Archival sources 

 

 

DSE VI: Gender and Literature (50 marks) 
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Course Code: XENG4DS06NGL 

Course Outcome: This course explores select literary and theoretical texts in the light 

of established scholarship on gender studies. The cross-cultural nature of the 

selection of texts facilitates a special emphasis on the connections between gender, 

sexuality, race and empire. 

 

Course Details:  

Elizabeth B. Browning: Aurora Leigh  

Virginia Woolf: Mrs Dalloway  

Sylvia Plath: The Bell Jar 

Doris Lessing: The Golden Notebook 

Maxine Hong Kingston: The Woman Warrior 

Elaine Showalter: ‘Feminist Criticism in the Wilderness’, ‘Toward a 

Feminist Poetics’  

Gayatri Chakravorty Spivak: ‘Three Women’s Texts and a Critique of 

Imperialism’  

Ashapurna Debi: Subarnalata (trans. Gopa  Majumdar)  

Amrita Pritam: Pinjar 

Attia Hosain: Sunlight on a Broken Column 

Manjula Padmanabhan: Lights Out!  

  

Judith Butler: Gender Trouble 

Virginia Woolf: Orlando  

Jeanette Winterson: Oranges are Not the Only Fruit 

Ursula K. Le Guin: The Left Hand of Darkness 

Henry David Hwang: M. Butterfly 

Shyam Selvadurai: Funny Boy 

Gloria Anzaldua: Borderlands 

A. Revathy: The Truth About Me: A Hijra Life Story  

 

 

----------------------------------------------- 
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Ramakrishna Mission Residential College (Autonomous), Narendrapur 

DEPARTMENT OF ENGLISH 

BA English Hons 

CBCS UG SYLLABUS 

(w.e.f. July 2018) 

 

Course Details 

The marks division for all courses is as follows: 

End Semester: 65 

Tutorial: 15 

Internal Assessment: 15 

Attendance: 5 

Total: 100 

 

Ability Enhancement Compulsory Course (AECC)  

1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

b. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory : 75  

ii. Credit: 3 

iii. Written Test at the Mid & End Semester 
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iv. Marks in Project : 25 

v. Credit: 1 

vi. Each Student will be required to submit a Project Report at the 

end of Second Semester of First Year. The Project will be an 

original work which may be related to the Honours Subject of 

the students but must be some aspect of the environmental 

studies. However, students may involve his own habitat while 

doing his Project. In the month of February students should talk 

to either their teacher of the Environmental Studies or the 

teachers of their own subject to choose the Project area. The 

length of the Project Report should be not less than 1500 words 

but not more then 3000. It may be hand written or typed. The 

Project must be submitted by 31st May. Students should submit 

their Project Report Head of the Department and must obtain a 

Project Completion Certificate from the HoD. 

 

 

 

 

SEMESTER I 

[Core Courses I – II] 

CORE COURSE I: British Poetry (14th – 17th C) [100 marks] 

Course Code: HENG1CC01N 

Course Outcome: The course is aimed to make the students aware of the poetic cross-

currents in English literature since the time of Chaucer, different verse forms of this 

period, the rules of poetic composition and the fundamentals of rhetoric. 

Course details: 

Unit I (15 marks) 
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Background study 

Medieval Prose and Poetry (brief overview) 

Medieval Romance 

Renaissance 

Humanism 

Neo-Platonism 

Reformation 

Impact of Printing  

English Civil War 

Restoration 

Sonnet 

Pastoral 

Bible Translation 

Unit II (25 marks) 

Chaucer: ‘The Wife of Bath’s Prologue’ 

Shakespearean Sonnets (selections) 

Elizabethan Sonnets other than Shakespeare (selections) 

Unit III (25 marks) 

Metaphysical poetry (selections) 

Milton: Paradise Lost (Book I) 

Dryden: Mac Flecknoe 

 

 

CORE COURSE II: Popular Literature [100 marks] 

Course Code: HENG1CC02N 

Course outcome: As the course accommodates texts as 'literature' outside the purview 

of canonical British literature, it takes the students to the heart of the debate between 

a 'classic' and a 'bestseller'. The students are also encouraged in creative writing. 

Course details:  

Note: One story per author will be selected in each Unit. 

Unit I: Science Fiction and Fantasy (15 marks) 
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J.K.Rowling: Harry Potter  

Satyajit Ray: The Incredible Adventures of Prof. Shanku  

Unit II: Detective Fiction and Crime Thriller (25 marks) 

Agatha Christie: The Philomel Cottage 

Arthur Conan Doyle: Sherlock Holmes  

Satyajit Ray: The Adventures of Feluda  

Saradindu Bandopadhyay: Byomkesh Bakshi  

Unit III: Nonsense literature, Comics, and Graphic Novels (25 marks) 

Herge: The Adventures of Tintin  

Sarnath Banerjee: The Harappa Files 

Edward Lear: A Book of Nonsense  

Lewis Caroll: Alice in Wonderland  

 

 

SEMESTER II 

[Core Courses III – IV] 

CORE COURSE III: British Drama (14th – 17th C) [100 marks] 

Course Code: HENG2CC03N 

Course outcome: Students will have a detailed knowledge of the pattern and trends of 

drama and theatre of this particular period. They will be introduced to various genres 

of drama, namely tragedy, comedy, tragi-comedy and others. 

Course details: 

Unit I: Background study & Literary terms related to drama (15 

marks) 

University Wits 

Private Theatres 

Rise of Professional Theatre 
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Censorship 

Masque 

Revenge Tragedy 

Citizen Comedy/ Comedy of Humours 

Romantic Comedy 

Tragicomedy 

Closure of the Theatre 

New Historicism 

Unit II: Shakespeare (25 marks) 

Macbeth/ Othello/ Romeo and Juliet 

Twelfth Night/ As You Like It/ The Merchant of Venice 

Unit III: Other than Shakespeare (25 marks) 

Marlowe: Edward II 

Kyd: The Spanish Tragedy 

Jonson: Everyman in His Humour  

 

CORE COURSE IV: Indian and European Classical Literature [100 marks] 

Course Code: HENG2CC04N 

Course outcome:  The course aims to expose the students to the ideas, history, 

narratives, rituals and performances of the literary antiquity. Reading the classical texts 

in the light of contemporary literary and cultural theories will enable the students to 

critique the development of genres and traditions. 

Course details: 
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Unit I: Indian Literature (15 marks) 

Mahabharata: Dice Games 

Bharata: Natyashastra (selections) 

Sudraka: Mrchchakatika 

Unit II: Greek Literature (25 marks) 

Homer: The Iliad (any one Book to be specified and taught by the teacher) 

Sophocles: Oedipus Rex 

Aristophanes: The Clouds 

Sappho (selections) 

Pindar (selections) 

Unit III: Latin Literature (25 marks) 

Ovid: Metamorphoses (any one Book to be specified and taught by the 

teacher) 

Plautus:  Pot of Gold 

Seneca: Thyestes 

Terence: Eunuchus  

Virgil: The Aeneid (any one book to be specified and taught by the teacher) 

 

 

SEMESTER III 

[Core Courses V – VII] 

Core Course V: British Literature: Eighteenth Century [100 marks] 

Course Code: HENG3CC05N 
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Course outcome: The course aims at grounding the students in the history and 

literature of eighteenth century England. 

Course details: 

Unit I – Background study (15 marks) 

Enlightenment 

Neoclassicism/ The Augustan 

Rise of Political Parties 

Evangelicalism 

Gothic 

Pre Romanticism 

Women’s Writing 

 

Unit II – Prose: Fiction & Non-fiction (25 marks) 

Swift: Gulliver’s Travels (Book I and II) 

Fielding: Joseph Andrews 

Addison and Steele: The Coverley Papers (selections)* 

* Essay X was recommended.  

Unit III – Poetry (25 marks) 

Pope: The Rape of the Lock (Canto I, II, III) 

Blake: Songs of Innocence and of Experience (any four poems to be selected 

and taught) 

Gray: ‘Elegy written in a Country Churchyard’ 
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CORE COURSE VI: Indian Writing in English [100 marks] 

Course Code: HENG3CC06N 

Course outcome:  Through close reading of a few seminal texts, this course gives an 

overview of the way Indian Writing in English transitioned from being merely imitative 

to being original. 

Course Details:   

Unit I: Background study (15 marks) 

Macaulay’s Minute on Indian Education, 1835  

Nationalism and Indian English Literature 

Indian English 

Post-emergency Indian Writing in English 

The Rise of Indian Publishers 

Rise of Readership 

Unit II: Poetry and Drama (25 marks)* 

H. Derozio: ‘To India, My Native Land’ 

T. Dutt: ‘Our Casuarina Tree’ 

K. Das: ‘An Introduction’ 

A. Ramanujan: ‘A River’ 

N. Ezekiel: ‘Enterprise’ 

J. Mahapatra: ‘Dawn at Puri’ 

M. Dattani: Dance Like a Man 

G. Karnad: Tughlaq 

M. Padmanabhan: Harvest 

Unit III: Novels and Short Story (25 marks)* 

Narayan: Swami and Friends 
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Anand: Coolie 

Hosain: Sunlight on a Broken Column 

Ghosh: The Hungry Tide 

Chatterjee: English, August: An Indian Story 

Short Stories by Ruskin Bond, Manoj Das, Bhabani Bhattacharya, Anita 

Desai, Amit Chaudhuri (any four stories to be selected and taught) 

          * Number of texts to be taught is at the discretion of the department. 

 

 

CORE COURSE VII: Literary Criticism [100 marks] 

Course Code: HENG3CC07N 

Course Outcome: This course introduces the students to the key approaches 

concerning evaluation and appreciation of literary texts beginning from the classical 

antiquity to late nineteenth century. 

Course Details:  

Unit I: Literary Terms (15 marks) 

Literary Terms (to be decided by the department) 

Unit II: Nineteenth Literary Criticism (25 marks) 

Wordsworth:  Preface to the Lyrical Ballads (1802) 

Coleridge: Biographia Literaria (Chapters XIII & XIV) 

Arnold: ‘The Study of Poetry’ 

Unit III: Twentieth Literary Criticism (25 marks)  

Eliot: ‘Tradition and the Individual Talent’ 
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Woolf: ‘Modern Fiction’ 

Brooks: Introduction to The Well Wrought Urn 

SEMESTER IV 

[Core Courses VIII – X] 

CORE COURSE VIII: British Poetry: Nineteenth Century (Romantic and Victorian) 

[100 marks] 

Course Code: HENG4CC08N 

Course outcome: This course provides the students a thorough grounding in the poetry 

written in nineteenth century England. 

Course Details:  

Unit I – Background study (15 marks) 

French Revolution 

Publication of the Lyrical Ballads 

Fancy and Imagination 

Poetic diction 

Return to nature 

The poetic self/ subjectivity 

The role of the poet 

Romantic quest (memory, transcendentalism, Hellenism, medievalism, 

Shelley’s Millennium) 

The Byronic hero 

Faith and doubt 

The dramatic monologue 
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Pre-Raphaelite poetry 

  

Unit II – Romantic Poetry (25 marks) 

Wordsworth: ‘Tintern Abbey’/ ‘Ode on Intimations of Immortality’ 

Coleridge: ‘Kubla Khan’ 

Shelley: ‘To a Skylark’, ‘Ode to the West Wind’ 

Keats: ‘La belle dame sans merci’, ‘Ode to a Nightingale’ 

 

Unit III – Victorian Poetry (25 marks) 

Tennyson: ‘Ulysses’, From In Memoriam – ‘Break, break, break’ 

Browning: ‘My Last Duchess’, ‘Porphyria’s Lover’, ‘Prospice’ (any two) 

Hopkins: ‘Pied Beauty’/ ‘Felix Randal’ 

# Not all texts may be questioned every year 

 

 

CORE COURSE IX: British Prose: Nineteenth Century [100 marks] 

Course Code: HENG4CC09N 

Course outcome: This course provides the students a thorough grounding in the prose 

written in nineteenth century England. 

Course Details:  

Unit I – Background study (15 marks) 

Industrial revolution 

Chartism  
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‘Condition of England’ novel 

Women’s writing 

Empire 

Darwinism 

Corn laws 

The Women Question (society, class, marriage, authorship) 

The aesthetic movement 

The Oxford movement 

Country and society 

Victorian morality 

Non fictional prose 

Unit II: Romantic Prose (25 marks) 

Lamb: ‘Dream Children’/ ‘The Superannuated Man’ 

De Quincey: ‘On Knocking at the Gate…’  

Austen: Pride and Prejudice/ The Mansfield Park 

Scott: Kennilworth / Ivan Ho 

# any one novel  

 

Unit III: Victorian Prose (25 marks) 

Dickens: Oliver Twist / Hard Times 

Hardy: The Mayor of Casterbridge / Return of the Native 

C. Bronte: Jane Eyre 

# any two novels  
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Core Course X: Literary Theory [100 marks] 

Course Code: HENG4CC10N 

Course Outcome: This course enables the students to understand the difference 

between literary criticism and literary theory. 

Course Details:  

Unit I: Marxist Literary Theory (15 marks) 

Ideology 

Hegemony 

Class 

Base & Super structure 

Recommended Reading: 

Althusser: ‘Ideology and Ideological State Apparatus’ 

Gramsci: Hegemony 

Marx and Angels: Class and Ideology 

Terry Eagleton: Marxism and Literary Criticism 

Terry Eagleton: Literary Theory: an Introduction 

 

Unit II: Feminism (25 marks) 

History of feminism 

Waves of feminism 
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Black feminism 

Third world feminism 

Issues in feminism 

Recommended reading: 

Woolf: A Room of One’s Own 

Wollstonecraft: A Vindication of the Rights of Woman (Chapter V) 

Beauvoir: The Second Sex (excerpts from the Introduction) 

Chandra Talpade Mohanty: Under Western Eyes 

 

Unit III: Poststructuralism: key concepts (25 marks) 

Signifier-signified 

Discourse  

Deferrance  

Intertexuality  

Recommended reading: 

Barthes: ‘From Work to Text’, ‘Death of the Author’  

Derrida: ‘Structure, Sign, and Play’ 

Foucault: ‘Truth and Power’ 

Lyotard: The Postmodern Condition: A Report on Knowledge  

 

 

 



15 
 

 

 

SEMESTER V 

[Core Courses XI – XII, 2 Discipline Specific Elective Courses] 

 

CORE COURSE XI: British Literature: Pre World War II [100 marks] 

Course Code: HENG5CC11N 

Course Outcome: This course enables the students to trace the impact of World War I 

on early twentieth century British literature. The course also facilitates an 

understanding of Modernism as an aesthetic movement. 

Course Details:  

Unit I: Poetry (15 marks) 

Yeats:  From ‘Rose’, Last Poems 

Eliot: Prufrock and other Observations 

Auden: ‘Shield of Achilles’ 

D. Thomas: ‘A Refusal to Mourn the Death, by Fire, of a Girl in London’ 

H. Reed: ‘Naming of Parts’ 

# Any three texts to be selected and taught 

 

Unit II: Fiction (25 marks) 

Lawrence: Sons and Lovers 

Woolf: Flush 

Joyce: Dubliners 

Conrad:  Lord Jim / ‘The Secret Sharer’  

Greene: The Power and the Glory  

# Either two novels or one novel and two short stories to be selected and 

taught 
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Unit III: Drama (25 marks) 

Galsworthy: Justice / Strife 

Synge: Riders to the Sea 

Shaw: Arms and the Man/ Pygmalion/ Candida 

# Any two texts to be selected and taught 

 

 

CORE COURSE XII: British Literature: Post World War II [100 marks] 

Course Code: HENG5CC12N 

Course Outcome: This course provides an overview of the scepticism of the post-war 

period and the resultant change in approaches to literature, culture and art. 

Course Details:  

Unit I: Poetry (15 marks) 

Phillip Larkin: ‘Whitsun Weddings’, ‘Church Going’   

Ted Hughes: ‘Hawk Roosting’, ‘Crow’s Fall’   

Seamus Heaney: ‘Digging’, ‘Casualty’   

Carol Anne Duffy: ‘Text’, ‘Stealing’   

# Any three texts to be selected and taught 

 

Unit II: Fiction (25 marks) 

Golding: Lord of the Flies 

McEwan: Enduring Love / Saturday / Atonement 

Barnes: England, England 

Kunzru: The Impressionist 

Rushdie: Shalimar the Clown 

# Any two texts to be selected and taught 

 

Unit III: Drama (25 marks) 

Beckett: Waiting for Godot 
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C. Churchill: Top Girls / Cloud Nine 

Brian Friel: Translations 

# Any two texts to be selected and taugh 

DSE I: Theoretical Approaches [100 marks] 

Course Code: HENG5DSE01NTA 

Course Outcome: This course provides an overview of the emergence and development 

of different schools of literary theory. 

Course Details:  

Unit I (15 marks) 

Structuralism 

Recommended Reading:  

Saussure: A Course in General Linguistics (excerpts) 

 

Unit II (25 marks) 

Postmodernism 

Recommended Reading:  

Lyotard: The Postmodern Condition: A Report on Knowledge 

Gender Studies 

Recommended Reading:  

Showalter: ‘Towards a Feminist Poetics’ (Key Terms: Female, Feminine, 

Feminist) 

 

Unit III (25 marks) 

 Marxist Literary Criticism  

Recommended Reading:  

Althusser: ‘Ideology and Ideological State Apparatuses’ 

Bakhtin: Heteroglossia, Dialogism, Chronotope  

R. Williams: The Country and the City (Excerpts from the First Chapter) 

Psychoanalytic Literary Criticism  

Freud: ‘Creative Writers and Day-Dreaming’ 

Jung: ‘The Archetypes of the Collective Unconscious’ 
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Tutorial (15 marks):  

Ecocriticism 

Cheryll Glotfelty: ‘Literary Studies in an Age of Environmental Crisis’ 

William Ruecker:  ‘Literature and Ecology: An Experiment in Ecocriticism.’ 

Iowa Review 9, 1978, 71-86. 

Reader Response Theory 

Wolfgang Iser:  ‘The Reading Process: A Phenomenological                    

Approach’ (excerpts) 

Stanley Fish:  Is there a Text in this Class? 

 

DSE II: Women’s Writing [100 marks] 

Course Code: HENG5DSE02NWW 

Course Outcome: This course familiarizes the students with the major themes and 

issues addressed in the writing by women writers across cultures. 

Course Details:  

Unit I: Poetry (15 marks) 

Emily Dickinson: ‘I cannot live with you’ 

Elizabeth Barrett Browning: ‘How do I love thee’ 

Eunice De Souza: ‘Advice to Women’ 

Meena Alexander: Text to be selected by the Department  

# Any three texts to be selected and taught 

 

Unit II: Fiction (25 marks) 

Alice Walker: Color Purple 

Emily Bronte: Wuthering Heights 

Mahasweta Devi: 'Draupadi', translated by Gayatri Chakravorty Spivak 

Katherine Mansfield: 'Bliss'  

# Any two texts to be selected and taught 
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Unit III: Non-Fiction (25 marks) 

 Mary Wollstonecraft: A Vindication of the Rights of Woman, Chapters I & 

II (New York: Norton, 1988)  

Rassundari Devi: Amar Jiban, translated Enakshi Chatterjee, Writers' 

Workshop. 

Audre Lorde: Zami: A New Spelling of My Name 

# Any two texts to be selected and taught 

 

 

DSE III: Modern European Literature in Translation [100 marks] 

Course Code: HENG5DS03NMEL 

Course Outcome: This course enables the students to undertake a close reading of 

seminal European texts in English translation which are representatives of the age, 

culture and space that had produced them. 

Course Details:  

Unit I: Poetry (15 marks) 

Charles Baudelaire (any two poems) 

Arthur Rimbaud (any two poems) 

Rainer Maria Rilke (any two poems) 

Federico Garcia Lorca (any two poems) 

Unit II: Fiction (15 marks) 

Italo Calvino: If on a Winter’s Night a Traveller 

José Saramago: Blindness  

Milan Kundera: The Unbearable Lightness of Being 

Leo Tolstoy (any two short stories) 

Guy de Maupassant (any two short stories) 

Anton Chekhov (any two short stories) 
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Unit III: Drama (15 marks) 

Henrik Ibsen: A Doll's House  

August Strindberg: A Dream Play/ Miss Julie  

Anton Chekhov: The Cherry Orchard 

 

DSE IV: Autobiography [100 marks] 

Course Code: HENG5DS04NA 

Course Outcome: The course helps the students to explore the literary analysis of 

autobiography and other forms of life writing, where 'I' is continuously being disguised 

in the narrative. It also helps students to understand subjectivity, memory and 

selectivity. The students learn to differentiate autobiography from diaries, autofiction, 

chronicles, fictions etc. 

Course Details:  

Unit I: Background (15 marks) 

Different modes of Life Writing 

Autobiography and the intersections of literature and history 

Role of memory 

 

Unit II (15 marks) 

Rabindranath Tagore: My Reminiscences 

Satyajit Ray: Childhood Days: A Memoir 

Binodini Dasi: My Story and Life as an Actress 

 

Unit III (15 marks) 

Carolyn Steedman: Landscape for a Good Woman  

Maya Angelou: I Know Why the Caged Bird Sings 

Marjane Satrapi: Persepolis 
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SEMESTER VI 

[Core Courses XIII – XIV, 2 Discipline Specific Elective Courses] 

 

Core Course XIII: American Literature [100 marks] 

Curse Code: HENG6CC13N 

Course Outcome: This course provides the students an overview of the early history of 

colonial America, the revolutionary war and the declaration of independence and civil 

war. The course also introduces the students to the political and intellectual forces 

which shaped American literature and culture. 

Course Details:   

Unit I: Poetry (15 marks) 

Robert Frost (any two poems) 

Emily Dickinson (any two poems) 

Walt Whitman (any two poems) 

Langston Hughes (any two poems) 

Maya Angelou (any two poems) 

Allen Ginsberg (any two poems) 

 

Unit II: Fiction (25 marks) 

Ernest Hemingway: A Farewell to Arms 

Toni Morrison: The Bluest Eye / Beloved 

Edgar Allan Poe (any two short stories) 

F. Scott Fitzgerald (any two short stories) 

William Faulkner (any two short stories) 

 

Unit III: Drama (25 marks) 

Tennessee Williams: The Glass Menagerie / A Streetcar Named Desire 

Eugene O'Neill: Long Day's Journey into Night 
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Arthur Miller: All My Sons 

 

 

 

Core Course XIV: Postcolonial Literature [100 marks] 

Course Code: HENG6CC14N 

Course Outcome: This course familiarizes the students with the ways in which the 

forces of colonialism have shaped a body of literary works across cultures. 

Course Details:  

Unit I: Background (15 marks) 

Question of the Other 

Colonial Discourse 

Multiculturalism and Transculturalism 

Hybridity 

Diaspora 

 

Unit II: Poetry (25 marks) 

Pablo Neruda (any two poems) 

Derek Walcott (any two poems) 

David Malouf (any two poems) 

Mamang Dai (any two poems) 

 

Unit III: Fiction (25 marks) 

Chimamanda Ngozi Adichie: Short Stories from The Thing Around Your 

Neck  

Ben Okri (any two short stories) 

Gabriel Garcia Marquez: Chronicle of a Death Foretold 
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DSE V: New Literatures in English [100 marks] 

Course Code: HENG6DS05NNLE 

Course Outcome: This course enables the students to trace the way in which the focus 

of today's literary studies has shifted from the literature of the Anglophone world to the 

literature written in English by other communities of the world. The students come to 

terms with the shift from exclusivity to inclusivity in contemporary literary studies.  

Course Details:  

Unit I: Poetry (15 marks) 

Niyi Osundare (any two poems) 

Gabriel Okara (any two poems) 

Judith Wright (any two poems) 

A. D. Hope (any two poems) 

Edward Kamau Braithwaite (any two poems) 

Derek Walcott (any two poems) 

 

Unit II: Fiction (25 marks) 

V. S. Naipaul (any two short stories) 

Alice Munro (any two short stories) 

Doris Lessing (any two short stories) 

Ben Okri: The Famished Road 

Margaret Atwood: The Handmaid’s Tale 

 

Unit III: Drama (25 marks) 

Wole Soyinka: A Dance of the Forests 

Derek Walcott: Pantomime 
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DSE VI: Subaltern Theories [100 marks] 

Course Code: HENG6DS06NST 

Course Outcome: This course aims to explore Subaltern studies as an interventionist 

position within Postcolonial studies. 

 

Course Details:  

Unit I: Background Studies (15 marks) 

Gramsci’s idea of the ‘Subaltern’ 

Subaltern as ‘Subject’ 

Subaltern studies as a discipline 

Subaltern perspectives on the question of Identity and Nationalism 

Unit II (25 marks) 

Antonio Gramsci: Selections from the Prison Notebooks Ed and tr. by 

Quentin Hoare and Geoffrey Nowell Smith (selections) 

Peter Hallward: Absolutely Postcolonial: Writing between the Singular and 

the Specific (selections) 

Homi Bhabha: Location of Culture (selections) 

Unit III (25 marks) 

Dipesh Chakrabarty: Postcolonial Studies, Vol 1, No 1, 1998. ‘Minority 

Histories, Subaltern Pasts’, 15-29. 

Partha Chatterjee: The Nation and Its Fragments: Colonial and Postcolonial 

Histories (selections) 
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Gyan Prakash: ‘Subaltern Studies as Postcolonial Criticism’, American 

Historical Review 99 (December 1994), 1475-1490. 

 

DSE VII: Theatre and Performance Studies [100 marks] 

Course Code: HENG6DS07NTPS 

Course Outcome: The course is designed to introduce the students to the theories of 

performance and strategies of theatrical practices and practitioners. These would 

prepare the students for studying the ‘performative’. Overall, it would also help the 

students to understand performance as both theory and practice, to explore 

performance as integral to culture constructs, and to understand the major issues, 

methodologies, and paradigms of performance studies across the globe. The course is a 

composite of Project and actual theatre performance.   

Course Details:  

Unit I: Indian Theatre (25 marks) 

Theories of performance: Classical Indian Theatre 

Modern Indian theatre 

Performance traditions 

Regional theatre cultures and practices 

Performance strategies  

Stage – audience relationship   

Gender and performance 

Major theatre practitioners 

 

Recommended reading: 

Bharata: Natyashastra  
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Farley Richmond, Swann and Zarrilli (eds.): Indian Theatre: Traditions of 

Performance  

Rachel Van Braumer and James R. Brandon: Sanskrit Drama in 

Performance  

Aparna B. Dharwadker: Theatres of Independence: Drama, Theory, and 

Urban Performance in Indian since 1947  

Bishnupriya Dutt, et al. Gendered Citizenship: Manifestations and 

Performance  

Richard Schechner:  Performance Studies: An Introduction  

Bryan Reynolds:  Performance Studies: Key Words, Concepts and Theories  

Erika Fischer-Lichte, et al. The Routledge Introduction to Theatre and 

Performance Studies  

Konstantin Stanislavski: An Actor Prepares  

 

Unit II: World Theatre (25 marks) 

Theories of performance: Classical European Theatre 

Greek theatre 

Roman theatre 

Other European theatre conventions (select) 

American theatre 

Performance strategies 

Major theatre practices 

Stage – audience relationship  

Gender and performance 
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Major theatre practitioners 

 

Recommended reading: 

Martin Banham, ed.: The Cambridge Guide to World Theatre  

Rustom Barucha: Theatre and the World: Performance and the Politics of 

Culture  

Peter Brook: The Empty Space  

Unit III: Project (15 marks) 

 

DSE VIII: Indian Writing in English Translation [100 marks] 

Course Code: HENG6DS08NIWT 

Course Outcome: The course attempts to make the students aware of the vast diversity 

and depth of the Indian regional languages and literatures. 

Course Details:  

Unit I: Poetry (15 marks) 

Rabindranath Tagore (any two poems) 

Jibanananda Das (any two poems) 

Faiz Ahmed Faiz (any two poems) 

Namdeo Dhasal (any two poems) 

 

Unit II: Fiction (25 marks) 

Rabindranath Tagore: The Home and the World 

Bama: Karukku 

Qurratulain Hyder: The River of Fire 

Rajinder Singh Bedi: I Take This Woman 

Munsi Premchand (any two short stories) 
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Sadat Hasan Manto (any two short stories) 

Ismat Chughtai (any two short stories) 

 

Unit III: Drama (25 marks) 

Rabindranath Tagore: The Red Oleander 

Vijay Tendulkar: Silence! the Court is in Session 

Mahesh Elkunchwar: Sonata 

 

----------------------------------------------- 
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UG Course Structure Under CBCS (w.e.f 2018-19) 

History Honours Programme 

Programme Code: BAHHIS 

          Programme Objectives: 

History has got such a wide range that it appears to be “amorphous, virtually like 

a country without boundaries or a circumference without a centre.” 

It is not possible to say when man’s “sense of history” began, but it is beyond 

any doubt that in the absence of a “historical sense” it is not possible for a culture/ 

civilization/ nation/ society to develop and prosper on the scale of time. As the past, 

present and future are delicately woven together as an endless chain of events, a 

nation’s attitude and approach to its past play an immensely vital role in its evolution, 

growth and development. 

Few nations in the world today face so many problems as does India. In order to 

solve these problem it is essential that the rising generations should have a clear and as 

true a picture of the past as possible. Not only that, it is also equally important to 

approach the past with a “historical sense”. 

From the view point of the market value of the subject, History is an integral part 

of all Competitive Examinations. 

In the preliminary exams for civil services, both at central and state levels, and in 

various competitive exams for recruitment in Railways, Banking, LIC, Financial 

services, SSC etc. about 20% to 25% weightage is given to History. This makes history 

an indispensable subject for the educated youth aspiring for job in the employment 

market. 

 

Programme Outcome (Expected): 

• Development of “historical sense”.  

• Understanding of the cultural patterns and civilizations with all their varied 

aspects. 

• Understandings of the patterns of interplay of the man with his 

environment and his fellowmen. 

• Development of global, national and regional consciousness 



• Success in admission tests for P.G courses in History and allied branches 

of knowledge (Medieval Indian History, AIHC, Numismatics, 

Archaeology, IR etc.) in reputable institutes in India and abroad. 

• Transfer of the knowledge, skills and experiences by the students to the 

society and its application in personal life. 

  

 

 

SEMESTER WISE COURSE DISTRIBUTION FOR THE STUDENTS OF History 

Honours Programme 

  
 

SEM 01: 

COURSES CREDIT 

THEORY 

CREDIT 

TUTORIAL 

MAXIMUM 

MARKS 

MARKS 

DISTRIBUTION 

NO OF 

LECTURES 

CC01 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

CC02 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

GEC 1 (other 

than History) 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

*AECC01 02  100   

Total 17 03 400   

 

SEM 02: 

COURSES 

 

CREDIT 

THEORY 

CREDIT 

TUTORIAL 

MAXIMUM 

MARKS 

MARKS 

DISTRIBUTION 

NO OF 

LECTURES 

CC03 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

CC04 05 01 100 A-05,IA-15,TH-65,TU-15 60 

GEC 2 (other 

than History) 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

*AECC02 02  100   

Total 17 03 400   

 



 

SEM 03: 

COURSES 

 

CREDIT 

THEORY 

CREDIT 

TUTORIAL 

MAXIMUM 

MARKS 

MARKS 

DISTRIBUTION 

NO OF 

LECTURES 

 

CC05 

 

 

05 

 

01 

 

100 

 

A-05,IA-15,TH 65,TU-15 

 

60 

CC06 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

CC07 05 01 100 A-05,IA-15,TH-65,TU-15 

 

60 

GEC 3 (other 

than History) 

05 01 100 A-05,IA-15,TH-65,TU-15 

 

60 

*SEC01 02  100   

Total 22 04 500   

 

SEM 04: 

COURSES 

 

CREDIT 

THEORY 

CREDIT 

TUTORIAL 

MAXIMUM 

MARKS 

MARKS 

DISTRIBUTION 

NO OF 

LECTURES 

 

CC08 

 

 

05 

 

01 

 

100 

 

A-05,IA-15,TH-65,TU-15 
 

60 

CC09 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

CC10 05 01 100 A-05,IA-15,TH-65,TU-15 

 
60 

GEC(other 

than History) 

05 01 100 A-05,IA-15,TH-65,TU-15 

 
60 

*SEC02 02  100   

Total 22 04 500   

 

  



AECC01,AECC02, SEC01 and SEC02 Common and Compulsory For All The UG Honours Programmes 

 

SEM 05: 

COURSES 

 

CREDIT 

THEORY 

CREDIT 

TUTORIAL 

MAXIMUM 

MARKS 

MARKS 

DISTRIBUTION 

NO OF 

LECTURES 

 

CC11 

 

 

05 

 

01 

 

100 

 

A-05,IA-15,TH-65,TU-15 
 

60 

CC12 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

DSEC01 05 01 100 A-05,IA-15,TH-65,TU-15 

 
60 

DSEC02 05 01 100 A-05,IA-15,TH-65,TU-15 

 
60 

Total 20 04 400   

 

SEM 06: 

COURSES 

 

CREDIT 

THEORY 

CREDIT 

TUTORIAL 

MAXIMUM 

MARKS 

MARKS 

DISTRIBUTION 

NO OF 

LECTURES 

 

CC13 

 

 

05 

 

01 

 

100 

 

A-05,IA-15,TH-65,TU-15 
 

60 

CC14 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

DSEC03 05 01 100 A-05,IA-15,TH-65,TU-15 

 
60 

DSEC04 05 01 100 A-05,IA-15,TH-65,TU-15 

 
60 

Total 20 04 400   

Grand 

Total 

118 22 2600   

 

  



Details of the Course Structure, Course Title and Course Code (Semester wise) of 

History Honours Programme 

SEM 01: 

CORE & DSE 

COURSES 

 

Course Codes and Title of the Courses  

CC01 

 

HHIS1CC01NTH - History of India (From the Remote Past up to c 300 BCE)  

 

CC02 

 

 

HHIS1CC02NTH – The Ancient World Beyond India-I: Social Formations 

and Cultural patterns 

 

 

SEM 02: 

CORE & DSE 

COURSES 

 

Course Codes and Title of the Courses  

CC03 HHIS2CC03NTH -History of India (c300BCE-650CE) 

CC04 HHIS2C04NTH – History of India (c650CE-1206CE) 

 

SEM 03: 

CORE & DSE 

COURSES 

 

Course Codes and Title of the Courses  

CC05 HHIS3CC05NTH -History of India (1206-1526) 

CC06 

 

HHIS3CC06NTH –The Ancient World Beyond India-II: Greece and Rome: 

The Classical Age 

CC07 HHIS3CC07NTH - Rise of the Modern West-I(14th-16th Centuries) 

  

CC03.docx


 

SEM 04: 

CORE & DSE 

COURSES 

 

Course Codes and Title of the Courses  

CC08 HHIS4CC08NTH - History of India (1526-1707) 

CC09 HHIS4CC0NTH -Rise of the Modern West-II (17th-18th Centuries) 

CC10 HHIS4CC10NTH -History of Modern Europe (1780-1848) 

 

SEM 05: 

CORE & DSE 

COURSES 

 

Course Codes and Title of the Courses  

CC11 HHIS5CC11NTH -History of India (1707-1818) 

CC12 HHIS5CC12NTH -History of India (1818-1905) 

DSEC01 

 

 

 

 

 

HHIS5DS11NTH -  

*(i) International Relations (1918-1939)     

(To be offered to the students admitted respectively in 2018 and 2019)  

HHIS5DS12NTH- (Any one of the following courses)   

(ii) History of Modern East Asia-I: China (1840-1949) 

(iii)The Medieval World Beyond India: Social Formations and Cultural 

Pattern.               

(iv) History of Bengal: (1757-1905) 

 

DSEC02 

 

 

 

 

HHIS5DS21NTH- 

*(i)History of Historiography : The Western Tradition 

(To be offered to the students admitted respectively  in 2018 and 2019)  

HHIS5DS22NTH (Any one of the following courses) 

(ii)History of South East Asia (19th Century) 

 (iii)History of USA-I (1776-1945) 

(iv)Research Methodology in History (approved by the BoS, Modular break 

up yet to be finalized) 



 

 

SEM 06: 

CORE & DSE 

COURSES 

 

Course Codes and Title of the Courses  

CC13 HHIS6CC13NTH -History of India (1905-1999) 

CC14 HHIS6CC14NTH - History of Modern Europe-II (1848-1918) 

DSEC03 

 

 

 

 

 

 

HHIS6DS31NTH - 

*(i)Contemporary Global Politics (1945-1991) 

(To be offered to the students admitted respectively in 2018 and 2019)  

HHIS6DS32NTH (Any one of the following courses) 

(ii)History of Modern East Asia-II: Japan (1868-1945)  

(iii)History of Bengal (1905-1947) 

 

DSEC04 

 

 

 

 

HHIS6DS41NTH -  

*(i) History of Historiography: The Indian Tradition    

(To be offered to the students admitted respectively in 2018 and 2019)  

HHIS6DS42NTH - (Any one of the following courses) 

(ii)History of South East Asia (20th Century) 

 (iii)History of USA-II (1776-1945)    

 

Ability. Enhancement. Compulsory. Course (AECC)  

1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

b. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory: 75  



ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project: 25 

v. Credit: 1 

vi. Each Student will be required to submit a Project Report at the end of 

Second Semester of First Year. The Project will be an original work which 

may be related to the Honours Subject of the students but must be some 

aspect of the environmental studies. However, students may involve his 

own habitat while doing his Project. In the month of February students 

should talk to either their teacher of the Environmental Studies or the 

teachers of their own subject to choose the Project area. The length of 

the Project Report should be not less than 1500 words but not more than 

3000. It may be hand written or typed. The Project must be submitted by 

31st May. Students should submit their Project Report Head of the 

Department and must obtain a Project Completion Certificate from the 

HoD. 

 

 

 

 

CBCS Syllabus in History Generic (w.e.f. 2018-2019) 

 (For the students having Honours in any subject other than History) 

SEM 01 and SEM 03: 

COURSES 

 

CREDIT 

THEORY 

CREDIT 

TUTORIAL 

MAXIMUM 

MARKS 

MARKS 

DISTRIBUTION 

NO OF 

LECTURES 

SEM 01: 

GEC 01 

(Pool 01) 

 

 

05 

 

01 

 

100 

 

A-05,IA-15,TH-65,TU-15 
 

60 

SEM 03: 

GEC 01 

(Pool 02) 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 



SEM 02 and SEM 04: 

SEM 02: 

GEC 02 

(Pool 01) 

 

 

05 

 

01 

 

100 

 

A-05,IA-15,TH-65,TU-15 
 

60 

SEM 04: 

GEC 02 

(Pool 02) 

 

05 01 100 A-05,IA-15,TH-65,TU-15 60 

 

  



CBCS Syllabus in History Generic (w.e.f. 2018-2019) 

 (For the students having Honours in any subject other than History) 

SEM 01 (Pool 1) and SEM 03 (Pool 1)  

CORE & DSE 

COURSES 

 

Course Codes and Title of the Courses  

GEC 01 HHIS1GE01NTH-  (Any one of the following) 

*(i)History of India (1757-1947) 

(ii) History of India (1206-1757) 

(iii) History of India (From the Earliest Times up to 300CE )  
*To be offered to the students admitted respectively in 2018 and 2019 

GEC 02 HHIS1GE02NTH – (Any one of the following) 

*(i)Some Aspects of European History (1780-1945) 

(ii) History of India (c. 300-1206CE) 

(iii) Contemporary Global Politics (1945-1991) 

*To be offered to the students admitted respectively in 2018 and 2019  

 

 

• Evaluation Mechanism and Examination Pattern 

(A)  Applicable to All the Core and DSE Courses 

Stage 1: First Term Paper (written test): Internal Assessment (Mid Sem.)   

                                                                                         Full Marks: 30 

Stage 2: (A) End Semester Exam (Theory)                           Full Marks: 65 

              (B) End Semester Exam (Tutorial)                          Full Marks: 15 

              (Written Test/ Seminar Presentation) 

Stage 3: Attendance                                                            Full Marks: 05 

(B) Applicable to All the Generic Elective Courses  

Stage 1: First Term Paper (written test): Internal Assessment (Mid Sem.) 

                                                                                         Full Marks: 30 

Stage 2: (A) End Semester Exam (Theory)                           Full Marks: 65 

              (B) End Semester Exam (Tutorial)                          Full Marks: 15 

               (Only Written Test) 

Stage 3: Attendance                                                            Full Marks: 05 



• Question Pattern 

Applicable to All the Core and DSE Courses 

a) Internal Assessment 

To answer 05 MCQ/ objective type questions (5X1=05)  

To answer 02 questions out of 3/4 options (Short notes type- each within 200-250 

words)                                                                          (2X5=10) 

To answer 01 question out of 2/3 options (essay type within 750-800 words)  

(1X15=15)                                                             

 

b) End Sem. Exam (Theory):65 Marks 

To answer 05 MCQ/ objective type questions (5X1=05)  

To answer 04 questions out of 7/8 options (Short notes type- each within 200-250 

words)                                                                          (4X5=20) 

To answer 02 questions out of 4/5 options (essay type- each within 750-800 words)                                                                                

(2X15=30) 

To define/explain any 05 technical terms out of 8/9 options (each within 50 words)                                                                                   

(5X2=10) 

 

c) End Sem. Exam (Tutorial):15 Marks 

Written Test:  

To answer 05 MCQ/ objective type questions (5X1=05)  

To answer 02 questions out of 4/5 options (Short notes type- each within 200-250 

words)                                                                          (2X5=10) 

Or 

 Seminar Presentation: Write up on assigned topic as per instruction from faculty concerned 

(10 Marks) & Open house paper presentation    (05 Marks)  

                                                                                                                                               

 

 



 

COURSE WISE MODULAR BREAK UP 

(Core Courses under CBCS) 

CC01 

Sem. 1 (July-December) 

Course No: CC01 

Course Code: HHIS1CC01NTH 

Course Title: History of India Form the Remote Past up to c. 300 BCE 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objective: This CC aims to provide necessary information on various aspects of ancient Indian 

culture and civilization and a broad sweep of the early history of the Indian subcontinent. 

Course Outcome: After the completion of this CC students would –  

• Acquire necessary knowledge and tools to understand the evolution of  Indian culture and civilization. 

• Be able to understand the role of the environment in the evolution of culture in early India. 

• Develop an interpretive approach to explain the critical issues related to the early Indian history. 

 

 

(A) Theoretical Segment (65 marks) 

M-1: Sources and tools for reconstruction of history of Early India. 

• Sources: types and their relative importance. 

• Early Indian notions of history.  

• Ways of divining the Indian past. 

• Main physiographic zones of the Indian subcontinent. 

 

M-2: Pre historic age-I: The Hunting-gathering Milieu 

• Pre-history and proto history, the Three (stone) Age system, Geological ages and Palaeo 

environments.  

• Palaeolithic and Mesolithic cultures—important sites and features. 

M-3: Pre-historic age II: Transition to food production  

• Animal and plant domestication and debate on origins of agriculture. 

• Neolithic cultures-- Settlement patterns and distinctive features --- Phase-I (c7000-3000 BCE) and 

Phase -II: (c3000-2000 BCE).  

M-4: The Harappan civilisation (c2600-1900/1800 BCE): The First Urban Culture of South Asia. 

• Origins, extent, antiquity, nomenclature, script. 

• Early Harappan phase. 

• Mature Harappan phase.  



• Late Harappan phase and decline of urban life. 

• Political Structure, Health and Nutrition. 

M-5: Cultures in transition 

• The Vedic Culture (c1500-600BCE)--the Vedic corpus and its principal components, Aryan question, 

spread of settlements, politics and polity , society and gender relation ,  material life, religion and 

philosophy. 

 

 

M-6: Beginning of the early historical period in north India (c600-300 BCE) 

• The Mahajanapadas- politics and polity, Rise of Magadha.  

• Society- Varna-Jati relations, social institutions (forms of marriages), gender relations. 

• Material life and beginning of the Second Urbanization. 

• The Renunciatory tradition and new Religious movements- the Ajivakas, early Jainism early 

Buddhism.  

• Macedonian invasion. 

 

B Tutorial Segment (15 Marks) 

Course Code: HHIS1CC01NTU 

 

(i)Core-Course based topics 

• Major Ancient Indian texts of Brahmanical (Hindu)Tradition 

• Archaeology and its branches 

• Discovery of Mehargarh- an event of momentous significance 

• Distinctive features of Harappan Urbanism—Patterns of layout and profiles of the cities. 

• Harappan crafts, techniques and trade network. 

• Archaeological cultures (c2000-600BCE) beyond the Vedic milieu 

• Iron Age cultures and impact of Iron technology. 

• Social implication of Lord Buddha’s Teachings. 

(ii) Topics on Current Affairs. 

(iii) Book Review. 

 

 

 

 

 

Essential Readings 

Agarwal D.P, The Archaeology of India, London, 1982. 

Basham A.L, The Wonder That Was India, London, 1954. 

Chakrabarti Dilip Kumar, An Oxford Companion to Indian Archaeology, New Delhi, 2006. 

Chakrabarti Dilip Kumar, India, An Archaeological History, Delhi, 1999 

Sharma R.S, Looking for the Aryans, 1995. 

Sharma R.S, Material Cultures and Social Formations in Ancient India, New Delhi, 1983. 

Thapar Romila, Early India: From the Origins to AD 1300, London, 2002 



Suggested Readings 

Basham A.L ed. A Cultural History of India, New Delhi, 1975. 

Ghosh Amalananda, The City in Early Historic India, Shimla, 1973. 

Altekar A.S, The Position of Women in Hindu Civilization from Pre-historic times to the Present 

Day, New Delhi, 1962. 

Chattopadhyaya B.D, Studying Early India: Archaeology, Texts and Historical Issues. New 

Delhi, 2003. 

Sircar D.C, Indian Epigraphy, New Delhi, 1965. 

Kosambi D.D, An Introduction to the Study of Indian History, Bombay, 1956 

Kosambi D.D, Combined Methods in Indology and Other Writings, Edited and Introduced By 

B.D Chattopadhyaya 

Jha  D.N, Ancient India: An Introduction, New Delhi, 1998 

Chattopadhyay D.P, Science and Society in Ancient India, Calcutta, 1977. 

Erdosy George, Urbanization in Early Historic India, Oxford, 1988. 

Allchin F.R. (ed). The Archaeology of Early Historic South Asia: The Emergence of Cities and 

States, Cambridge, 1995. 

Staal Frits, Discovering the Vedas : Origins, Mantras, Rituals Insights, New Delhi, 2008. 

Possehl G.L, ed. Harappan Civilization- A Recent Perspective, Delhi, 1993 (second edition). 

Michell George, The Penguin Guide to the Monuments of India. London, 1989. 

Raychaudhuri H.C, Political History of Ancient India with a commentary by B.N.Mukherjee, 

New Delhi, 1996 (8th edition) 

Habib Irfan (General Editor), A People’s History of India (Volume 1,2,3), New Delhi. 

Shastri K.A Nilakantha, A History of South India, Madras, 1974 (4th Edition) 

Lahiri Nayanjyot, The Decline and Fall of the Indus Civilization, New Delhi, 2000. 

Ray Nihar Ranjan, Brajadulal Chattopadhyaya, V.R. Mani and Ranabii Chakravarti eds. A 

Source Book of Indian Civilization, Kolkata, 2000. 

Sahu Bhairabi Prasad (ed.). Iron and Social Change in Early India. New Delhi: Oxford 

University Press, 2006. 

Chakraborty Ranabir, Exploring early India, upto circa AD 1300 

Kochar R., The Vedic People, New Delhi. 2000. 

Majumdar R.C (General Editor), The History & Culture of the Indian People, Volumes I – III, 

Bombay, 1951,1968, 1970 

Sharma R.S, Advent of the Aryans, Manohar, 1999. 

Sharma R.S, Aspects of Political Ideas and Institutions in Ancient India. New Delhi, 2005 

(reprint). 

Sharma R.S, India's Ancient Past, New Delhi, 2005. 

Sharma R.S, Perspectives in the Social and Economic History of Early India, New Delhi, 1983. 

Sharma R.S, Sudras in Ancient India. 

Salomon Richard, Indian Epigraphy: A Guide to the Study of Inscriptions in Sanskrit, Prakrit, 

and Other Indo-Aryan Languages. New York, 1998. 

Thapar Romila (et al). India: Historical Beginnings and the Concept of the Aryan, New Delhi, 

2006 

Thapar Romila, From Lineage to State, Delhi, 1996 (2nd Edition) 

Ratnagar Shireen, (ed), Women in Early Indian Societies. New Delhi, 1999. 

Ratnagar Shireen, The End of the Great Harappan Tradition, Delhi, 2000 

Roy Kumkum, The Emergence of Monarchy in North India: eighth to fourth centuries BC, 

NewDelhi, 1994 

Ratnagar Shireen, Understanding Harappa, Delhi 2001 

Saraswati S.K, A Survey of Indian Sculpture, New Delhi, 1975 (second edition) 

Bhattacharji Sukumar, Women and Society in Ancient India. Calcutta, 1994. 
Singh Upinder, A History of Ancient and Early Medieval India. Delhi, 2008.  



CC02 

Sem. 1 (July-December) 

Course No: CC02 

Course Code: HHIS1CC02NTH 

Course Title: The Ancient World Beyond India -I: Social formations and Cultural Patterns  

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives: 

The period of early history of the civilizations cradled by the Mediterranean is included for three reasons. 

First, by focusing on the history of early human beings, the students are challenged to abandon present-

mindedness when they discuss family structure, religious and political elites, and social role, among other 

issues. Second, the long view of human history provides them with the opportunity to consider the pattern of 

change and continuity in human history over a long period of time. Third students should have knowledge 

about the transition of life from nomadic bands of gathers and hunters to life in settled agricultural 

communities, and late, in urban societies---two of the pivotal events in human history. 

Course Outcome: 

The possible outcome of the objective given above may be as follows: Students may develop possible 

answers to the following questions: (i) How might such factors as the physical environment, technology, 

religious beliefs and social organization, change during the transformation from one mode of living to 

another? (2) What might happen when people in a society come into contact with strangers--- either 

‘barbarians’ or others more ‘civil’ from regions beyond their frontier? 

A) Theoretical Segment (65 marks) 

Module-1: Perceptions and Prospects 

• Meaning of History and historiography 

• History writing on Antiquity: Problems and Prospects 

•  Use of evidence: from within and outside the written forms 

Module-2: Blossoming of the Civilization in Mesopotamia 

• Meaning and parameters of civilization 

• Constituents of a city 

• Rise of city in Sumer 

• The Epic of Gilgamesh—Hammurabi’s code 

Module-3: Egypt, the wonders of civilization 

• Introduction—political structure 

• Divide Monarchy 

• Hierogliph: Its features-text-archaeology dichotomy 

• Trade and commerce 

Module-4: Crete and Mycenae, Prersia and China 

• General Introduction: Culture and religion 



• Mycenae: Myceneans the “the first Greeks”? 

• Persia: Achaemenid Empire, state structure 

• Zoroastrianism, Confusianism, Taoism and Buddhism 

• China:  political history (an overview),  

Module-5: Archaic Greece 

• The origins of the Greek civilization 

• Barbarism in the Greek view 

• Society, economy and polity as reflected in Homer 

• Greek Polis: origin, definitions and features 

B. Tutorial Segment (15 Marks) 

(i)Core-Course based topics. 

(ii) Topics on Current Affairs. 

(iii) Book Review. 

 

  



CC03 
Sem. 2 (July-December) 

Course No: CC03 

Course Code: HHIS2CC03NTH 

Course Title: History of India Form c300 BCE-650CE 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objective: This CC aims to provide necessary information on various aspects of ancient Indian 

culture and civilization and a broad sweep of the early history of the Indian subcontinent. This CC presents a 

survey of major cultural developments in early India up to c. 650CE with special focus on the elements of 

changes and continuity in early Indian society. 

Course Outcome: After the completion of this CC students would –  

• Acquire necessary knowledge and tools to understand the evolution of  Indian culture and civilization. 

• Be able to understand the role of the environment in the evolution of culture in early India. 

• Develop and interpretive approach to explain the critical issues related to the early Indian history. 

• Help the students to pursue higher studies in this field and get success in various competitive exams. 

 

 

 

A) Theoritical segment (65 Marks) 

M-1: Source and changing Interpretation:  

• Major sources – from the age of the Mauryas to 650CE 

• Traditional understanding of the history of early India and radical revisions. 

 

M-2: Changing Political Formations (c300 BCE- 600CE) 

• The Maurya empire- foundation, extent, polity, decline and collapse. 

• Post-Maurya  political power and polities.  

• Gupta empire- foundation and consolidation, political structure and polity. 

•  Formation of monarchical state polities in the Gupta period. 

•  Noticeable shifts in politics and polity in different regions (c550-650CE).  

M-3: Society and social Structure (c300bce-650ce): 

• Varna-jati scenario, the Asrama Scheme and concept of Purusartha. 

• Gender relation: increasing subordination of women, institution of marriage, women and property. 

• Slavery and untouchability. 

• Society in early historical south India (c200 BCE-300CE).  

M-4: Elements of continuities and change in the material life (c300 BEC- C650 CE) 

• Spread of urbanism in pre-Gupta period and patterns of urban history in the Gupta age. 

• Maurya’s interaction and participation in the material life. 

• Agrarian economy: changing patterns. 

• Proliferation of crafts and artisanal activities. 

• The Guilds. 



• Trade and Traders (c200 BCE-300CE): trade with East Asia, South-East Asia, Indo- Roman trade, 

trade routes and important ports, the wider role of trade and traders, 

•  Royal land grants (Agrahara). 

 

M-5: Patterns of religious and cultural developments: 

• Asoka’s dhamma and Buddhism. 

• Visual Art and Architecture: a broad overview 

• Buddhism: rift and conflict.  

• New developments in the realm of Brahmanical Religion (c200BCE-650CE) 

• Patronage of religious establishments. 

• Creativity in literary productions and scientific thoughts. 

 

(B) Tutorial Sigment (15 marks): 

Course Code: HHIS2CC03NTU 

 

(i)Core Course based topics: 

• A survey of major sources of the history of early India (c 300 BCE-650CE) 

•  Nature and structure of Maurya polity. 

• A critique on Samudragupta’s imperial policy. 

• Monarchical state politics in Gupta age. 

• Gender relations. 

• Indo-Roman Trade. 

• Guilds. 

• Asoka’s  Dhamma and Buddhism. 

• Patterns of religious development in Gupta period. 

• Gupta period – the threshold times. 

(ii) Topics of Current Affairs 

(iii) Book Review 

 

 

 

 

 

Essential Readings 

Chattopadhyaya B.D, The making of early Medieval India, 1994. 

Chattopadhyaya B.D, Bharatvarsha and other Essays, Permanent Black, Delhi, 2017. 

Chattopadhyaya D.P, History of Science and Technology in Ancient India, 1986. 

Chakravarti Ranabir, Exploring Early India upto AD 1300, Primus, Delhi, 2016. 

Huntington Susan, The Art of Ancient India: Buddhist, Hindu, and Jain, New York, 1985. 

Kosambi D.D, An Introduction to the Study of Indian History, 1975. 

Maity S.K, Economic Life in Northern India in the Gupta Period, 1970. 

Sahu B.P (ed.), Land System and Rural Society in Early India, 1997. 

Sastri K.A.N, A History of South India. 

Sharma R.S, Indian Feudalism, 1980. 

Sharma R.S, Urban Decay in India, c.300- c1000, Delhi, Munshiram Manohar Lal, 1987 

Singh Upinder, A history of Ancient and early Medieval India, 2008. 

Thapar Romila, Asoka and the Decline of the Mauryas, 1997 

 



Suggested Readings 

Agarwal Asvini, The Rise and Fall of the Imperial Guptas, New Delhi,1988. 

Bhattacharya N.N, Ancient Indian Rituals ad Their Social Contents, 2nd ed., 1996. 

Bhattacharya N.N, History of Tantric Religion, 1982 

Chakravarti Uma, The Social Dimensions of Buddhism. New Delhi: Oxford University Press, 

1987. 

Chakravarti Uma, Trade and Traders in Early Indian Society, New Delhi, 2007 (revised edition) 

Champakalakshmi R, Trade, Ideology and Urbanization: South India: 300BC to AD 1300, Delhi, 

1996. 

Chanana D., Slavery in Ancient India as Depicted in Pali and Sanskrit Texts, Delhi, 1960. 

Gupta P.L, Coins, 4th ed., 1996. 

Harle J.C, The Art and Architecture of the Indian Subcontinent, 1987. 

Lahiri Nayanjot, Ashoka in Ancient India, 2015 

Majumdar R.C and Altekar A.S eds. The Vakataka Gupta Age, Varanasi, 1955. 

Mukherjee B.N, Kushana Studies, New Perspectives, Kolkata, 2004 

Mukherjee B.N, The Character of the Maurya Empire, Kolkata, 2000 

Mukherjee B.N, The Rise and Fall of the Kushana Empire, Calcutta, 1989. 

Pollock Sheldon, The Language of the Gods in the World of Men. Sanskrit, Culture and Power 

in Pre-modern India. New Delhi, 2006. 

Ray H.P, Winds of Change, 1994. 

Ray Nihar Ranjan, Maurya and Post Maurya Art, New Delhi, 1975. 

Sharma R.S, Perspectives in the Social and Economic History of Early India, New Delhi, 1983. 

Shastri A.M ed. The Age of the Vakatakas, Delhi, 1992. 

Singh Upinder, A History of Ancient and Early Medieval India. Delhi, 2008. 

Smith Bardwell ed., Essays in Gupta Culture, New Delhi, 1983. 

Thapar Romila, Asoka and the Decline of the Mauryas, New Delhi, 2000 

Thapar Romila, Early India: From the origins to 1300, London, 2002 

Thapar Romila, The Mauryas Revisited, Calcutta,1987. 

Veluthat Kesavan, The Early Medieval in South India, New Delhi, 2009 

 

 

 

 

 

 

 

 

 

  



CC04 

 

Sem. 2 (January-June) 

Course No: CC04 

Course Code: HHIS2CC04NTH 

Course Title: History of India (c.650CE-1206CE) 

 

Full Marks – 100(Attendance 05, I.A. 15, Tutorial 15, End Sem. 65) 

Total Credit: 06 

No. of Lectures: 60(Min.): Theory 48 + Tutorial 12 

 

 

Course Objectives:  

1. To enable students to get a broad overview of the major developments in early medieval period of the 

Indian History with special focus on 

•  Changes in India’s social structure 

• India’s contact with the outside world 

• Transformation of India from pre-feudal stage to feudalism 

• Cultural crossings and inter-regional connections 

2. To become aware of the cultural activities of the period (Mainly art and literature).  

 

 

 

A. Theoretical Segment (65 marks) 

Module 1. Sources 

• Sources & their interpretation 

o Inscriptions 

o Literature 

o Architectural Monuments& Sculpture 

Module 2. Historiography & Recent Debates 

• Periodization 

• Feudalism 

• Segmentary State 

Module 3. Polity 

• Political developments c.650CE – 1200CE 

o Bengal – Sasanka, the Palas and the Senas 

o Western India – Gujjar Pratiharas, Emergence of the Rajput Clans 

o Peninsular India – The Rashtrakutas, The Cholas 

• Foreign Invasions: nature and impact 



o Arabs 

o Ghaznavid 

o Ghorid  

Module 3. Economy 

• Agricultural Expansion: Land grants and irrigation. 

• Land tenure: nature and changes 

• Urban centres: urban processes and population increase 

• Indian and oceanic trade: a broad overview of trade linkages and commodities 

Module 4. Society 

• Varna-Jati: the proliferation of castes 

• Gender relations 

o Property rights 

o Forms of marriage  

o Position of women 

o Women saints 

Module 5. Culture & Religion 

• Sanskrit Literature;  

• Evolution of literature in regional language with special reference to Bengali 

• Systems of knowledge: Schools of philosophy – an overview; 

• Science: Mathematics, Astronomy 

• Temple and Cave Architecture; Sculpture 

• Overview of main religious sects:  

o Buddhist 

o Vaishnavite 

o Shaivite. 

 

B. Tutorial Segment (15 marks) 

1. Core Course Based Topics 

a. Nalanda University 

b. Buddhism under the Palas 

c. Cave architecture during Rashtrakuta Rule 

d. Temple Architecture under the Cholas 

e. Temple Architecture under the Chandellas 

f. Temple Architecture of early medieval Orissa 

g. Shaivism in South India 

h. Shankaracharya 



i. Nayanar and Alvar Saints 

2. Book Review 

 

Essential Readings 

• Chattopadhyaya, B.D, The Making of Early Medieval India, 1994. 

• Karashima, N., South Indian History and Society (Studies from Inscriptions, AD 850 – 1800) 

• Kulke, Hermann, ed., The State in India (AD 1000 – AD 1700) 

• Sharma, R.S and Shrimali, K.M eds., Comprehensive History of India, Vol. IV (A & B) 

• Sharma, R.S. Indian Feudalism (circa 300 – 1200) 

• Singh,Vipul Interpreting Medieval India, Volume-I, Early Medieval, Delhi Sultanate and Regions 

(circa 750 – 1550 ), 2009. 

Suggested Readings 

• Basham, A.L., (ed.), A Cultural History of India 

• Basham, A.L., The Wonder that was India 

• Bose Mandakranta (ed.), Faces of Feminine in Ancient Medieval and Modern India, New York, 2000 

• Chakravarti Ranabir, Exploring Early India upto Circa AD 1300 

• Chakravarti, R(ed.), Trade in Early India, Delhi 

• Champalakshmi, R, Trade, Ideology and Urbanisation: South India 300 BC – AD 1300, Delhi, 1966 

• Chandra, S, History of Medieval India (800 -1700) 

• Chattopadhyay, B.D, Aspects of Rural settlements and Rural Society in Early Medieval India 

• Chattopadhyay, B.D, Science and Society in Ancient India, Calcutta, 1977 

• Chattopadhyay, B.D, Studying Early India: Archaeology, Texts and Historical Issues, New 

• Delhi, 2003 

• Chaudhuri, K.N, Trade and Civilisation in the Indian Ocean: An Economic History from the 

• Rise of Islam to 1750 

• Gopal Lalanji, The Economic Life of Northern India, Varanasi, 1965 

• Habib, Irfan, Economic History of Medieval India: A Survey, New Delhi, 2001 

• Habib, Irfan, Medieval India: The Study of a Civilisation, New Delhi, 2008 

• Habib, Md. And Nizami KA (eds), A Comprehensive History of India Vol. V 

• Habibullah, A.B.M, The Foundation of Muslim Rule in India 

• Jackson, Peter, The Delhi Sultanate: A Political & Military History, Cambridge, 1999 

• Jha D.N (ed), The Feudal Order, New Delhi, 2000 

• Kulke, H., The State in India (1000- 1700) 



• Majumdar R.C and Dasgupta K.K. (Eds), A Comprehensive History of India Vol.Ill 

• Majumdar R.C. et al (eds), History and Culture of the Indian People Vol. IV and Vol. V 

• Meister M.M & Dhaky MA, Indian Temple Architecture, Delhi, 1983 

• Mukherjee B.N, Post-Gupta Coinages of Bengal, Calcutta, 1989 

• Mukhia, H., The Feudalism Debate 

• Rakaswami Vijaya, Walking Naked: Women,Society, Spirituality in South India (Simla, 1997) 

• Ray H.C, Dynastic History of Northern India (New Delhi, 1973) 

• Ray Nihar Ranjan et al ed., A Source Book of Indian Civilisation (Kolkata, 2000) 

• Rizvi, S.A.A, The Wonder that was India, Vol. II 

• Roy Kumkum (ed), Women in Early Indian Societies (New Delhi, 1999) 

• Sastri , K.A. Nilkanta, A History of South India from Prehistoric Times to the Fall of Vijaynagar, 

• Sastri K.A. Nilkantha, The Cholas (Madras, 1975 [reprint]) 

• Sastri, K.A. Nilkanta (ed), A Comprehensive History of India Vol. II 

• Sharma R.S, Early Medieval Indian Society: A Study in Feudalisation, Delhi, 2001. 

• Sharma R.S, Indian Feudalism, University of Calcutta, 1965. 

• Sharma R.S, Perspectives in the Social and Economic History of Early India, New Delhi, 1983. 

• Sharma, R.S, Early Medieval Indian Society: A Study in Feudalisation (Delhi, 2001) 

• Sharma, R.S, Indian Feudalism 

• Singh Upinder ed., Rethinking Early Medieval India: A Reader, 2011 

• Singh Upinder, A History of Ancient and Early Medieval India. Delhi, 2008. 

• Thapar Romila, Early India: From the Origins to AD 1300, London, 2002 

• Thapar, R; Early India 

• Veluthat, K; The Political Structure of Early Medieval South India 

• India and the Expansion of Islam 7-11 century, 1990 

• Yadava, B.N.S, Society & Culture in North India in the 12th century 

• Yazdani, G., (ed), The Early History of the Deccan 

  



CC05 
Sem. 3 (January-June) 

Course No: CC05 

Course Code: HHIS3CC05NTH 

Course Title: History of India (1206-1526) 

 
Full Marks – 100(Attendance 05, I.A. 15, Tutorial 15, End Sem. 65) 

Total Credit: 06 

No. of Lectures: 60(Min.): Theory 48 + Tutorial 12 

 
A. Theoretical Segment (65 marks) 

 

Course Objectives: 

1.This course has been designed to make the students familiar with important historical developments of the 

period from multiple perspectives 

• Interaction and innovations on the socio-cultural front 

• Political formations on West Asian pattern 

• Religious patterns  

2. To make the students aware of the political traits and ability to adopt to the new forms of governance.  

Module 1. Sources 

• Survey of sources  

o Archaeological Evidence 

o Historical Writings 

o Accounts of the foreign travellers 

• Historiography 

o Jiauddin Barani 

o Amir Khusrau 

o Ibn Batuta 

Module 2. Polity & Institutional Structure 

• Foundation of the Sultanate [1206-1290] 

o Formation of an Islamic State in India 

o The state in Northern India and the response to challenges 

o Legitimacy and Sovereignty  

o Theories of Kingship and the consolidation of the authority of the Crown 

o Nature and composition of ruling groups 

o Relationship with the Nobility 

• Expansion of the Sultanate: The Imperial Phase [1290-1350] 

o Struggle for Imperial Authority against the Turks 

o A new phase of Imperial Expansion 

o Administrative Experiments 

• Patterns of regional political formations in Eastern and Peninsular India 



o Bengal 

o Vijaynagar 

o Bahmani kingdoms 

• Patterns of Land Grants 

o Iqta and its Evolution 

o Amaranayaka / Nayankara systems 

Module 3. Economy 

• Agriculture 

o Agrarian economy of the Delhi Sultanate 

o Agricultural tools and irrigation system  

o Agricultural production with special reference to cash crops 

o Patterns of land tenure 

• Revenue system and magnitude of taxation 

• Urban processes and non-agricultural production 

o Industrial Production 

o Market in Urban and Rural India and market regulations 

o Inland and Overseas Trade 

o Monetary system  

• Peninsular India 

o Expansion of agricultural frontiers 

o Incidence of taxation 

o Long-distance trade and the role of the state 

Module 4 Society 

• Rural Society 

o Composition of rural society  

o The village community 

• Forms of dominance and resistance 

o Slavery 

o Peasant uprisings in North India 

o Militarization of peasant society in Peninsular India. 

Module 5. Culture & Religion 

• Literature 

o Persian Literature 

o Literary works in regional languages with special reference to Bengali literature 

• Architecture 

o Forms & Function 

o New Elements 

o Regional Variations with special reference to Bengal, Jaunpur and the kingdoms in the Deccan 

• Sufism 

o Origin 

o Precepts 

o Practices and Impact 

• Bhakti Movement 

o New Elements 



o Kabir 

o Nanak 

o Chaitanya 

• Science & Technology 

o Irrigation 

o Agricultural technology 

o Building techniques 

o Textile production 

 

C. Tutorial Segment (15 marks) 
B. Core Course Based Topics 

a. Nobility: Composition and Relationship with the sovereign 

b. Growth of Persian Literature under Royal Patronage 

c. Urbanization under the Sultanate 

d. Chisti and Surawardi Silsila of the Sufis 

e. Architectural Development in Bengal 

f. Life and Teachings of the Bhakti Saints 

g. Growth of Bengali Literature 

h. Growth of Vaishnavism in Eastern India 

C. Book Review 

 

 

ESSENTIAL READINGS: 

Asher, Catherine and Talbot Cynthia, India before Europe, Cambridge University Press, March 

2006. 

Chandra Satish, Medieval India I, Har Anand Publication, New Delhi, July 2007. 

Habib Mohammad and Nizami K.A., eds, Comprehensive History of India, Vol. V, The Delhi 

Sultanate, People’s Publishing House, 2nd Edition, 1992. 

Hasan Mohibul, Historians of Medieval India, Meenakshi Prakashan, 1968. 

Jackson Peter, The Delhi Sultanate, Cambridge University Press, Revised Edition, 2003. 

Schomer, Karine, and McLeod W.H., (Eds), The Sants Studies in A Devotional Tradition of 

India, Motilal Banarsidas, Delhi, 1987. 

Nizami K.A., Some Aspects of Religion and Politics in India During the 13th Century, Aligarh, 

1961. 

Raychaudhuri Tapan and Habib Irfan, (Eds), Cambridge Economic History of India, Vol. I: c. 

1200 – c. 1750, Cambridge University Press, Cambridge, 1982, 1987 (reprint). 

Rizvi S.A.A., A History of Sufism in India, Vol. I, Munshiram Manoharlal, New Delhi, 1978. 
 

Suggested Readings 

Ashraf K.M, Life and Conditions of the People of Hindusthan (1250 – 1550), Gyan Publishing 

House, 2000. 

Eaton, R.M, The Rise of Islam and the Bengal Frontier (1204- 1760), University of California 

Press, July 1996. 



Habib, Irfan, Medieval India: The Study of a Civilization, National Book Trust, July 2008. 

Karashima, Noboru, South Indian History and Society: studies from inscriptions, A.D. 850 - 

1800, Oxford, 1984. 

Karashima, Noboru, Towards a New Formation: South Indian Society under Vijayanagara, 

Oxford University Press, 1992. 

Kumar Sunil, The Emergence of the Sultanate of Delhi, Permanent Black, Delhi, First edition, 
2010. 

Stein, Burton, Peasant State and Society in Medieval South India, Oxford University Press, 

Oxford, February 1995. 

Sherwani, H.K., Joshi, P.M. (eds), The History of Medieval Deccan (1295 - 1724), Government 

of Andhra Pradesh, Hyderabad, 1973-74. 

Singh,Vipul, Interpreting Medieval India, Volume-I, Early Medieval, Delhi Sultanate and 

Regions (circa 750 – 1550 ), Macmillan Publishers India Ltd, 2009. 

Tripathi, R.P; Some Aspects of Muslim Administration, The Indian Press Ltd., 1936. 

Wink, Andre, Al Hind; The Making of the Indo Islamic World, Volume I – Early Medieval, Brill 

Academic Publishers, 2nd Edition, 1991. 

  



CC06 
CBCS Syllabus in History Honours  (w.e.f. 2018-2019) 

Sem. 3 (July-December) 

Course No: CC06 

Course Code: HHIS3CC06NTH 

 

Course Title: The Ancient World Beyond India II-I: Greece and Rome (The Classical Age) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives: 

The objective of the course is to enable the students  to understand the following most critical issues of 

historical importance: 

• Social and religious life of the Greeks in the classical age and their political experiences 

• Making of the Rome and Roman society in antiquity 

 

A. Theoretical Segment (65 marks) 

Module -1: Life of the Greeks in polis 

In-egalitarian social structure of polis – citizens, metics, slave; Position of women in polis; Religion, Games 

and Sports;  Nature of sexuality; 

Wars – nature, causes and economics of Warfare; Persian War – causes and consequences. 

Herodotus and his historians: development of a genre. 

 

Module – 2: Political Experience of the Greeks 

Political Structure – Aristocracy and Kingship. 

Experiments with democracy in Athens (from Solon to Pericles – an overview) 

The Athenian Trade and commerce. 

Empire and the Peloponnesian War 

Thucydides and his history as a discipline. 

 

Module – 3 : Athenian Hegemony under question  

Political concept on stage – Euripides – Sophocles and Aristophanes. 

Responses to the crisis of the polis among Greek thinkers – The Sophocles – Socrates – Plato and Aristotle 

The Hellenistic World – Rise of Macedon and it’s despotism- Alexander and his conquests 

 

Module 4 : Rome at its Heyday 

The making of the Roman Republic,the establishment of the principate- Roman constitution 

Expansion of Rome and Army 

Domination of Rome in Mediterranean Trade. 

Roman Society – Position of Women 

Roman religion and cultural- literature and philosophy – History writing,Livy and Tacitus. 

Relation of Rome with Christianity 

  



CC-07 
Sem. 03 (July-December) 

Course No: CC-07 

Course Code: HHIS3CC07NTH 

Course Title: Rise of the Modern West-I (14th-16th Centuries) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives: 

The course aims to make the students acquainted with these historical phenomena which ultimately prepared 

the ground for journey of the mankind on the path of modernity:  

• Scientific Exploration & discoveries and their applications  

• Renaissance and Reformation 

 

 

(A) Theoretical Segment (65 marks) 

Module 1: Feudal Society 

1.1 Nature of the Feudal Society & its Regional Variations 

1.2 Crisis of Feudalism 

1.3 Transition Debate 

1.4 14th Century Crisis (Demographic Plague , Hundred Years War, Economic Dislocation) 

 

Module 2: Economy in Transition 

2.1 Rise of Atlantic Economy 

2.2 Shift of Economic Balance from the Mediterranean to the Atlantic 

2.3 Commercial Revolution: Influx of American Silver & the Price Revolution 

2.4 Agricultural Development,Proto Industrialization 

 

Module 3: Exploration & Revloutions 

3.1 Voyages & Explorations , Conquest of America 

3.2 Early Colonial Expansion: Portugese & Spanish 

3.3 The Military Revolution 

3.4 The Printing Revolution 

3.5 Early Science & Technology 

 

Module 4: Renaissance & Humanism 

4.1 Renaissance: Its Social Roots 



4.2 Renaissance Humanism in Europe: Art Literature & Architecture 

4.3 Italian Renaissance & Its Impact 

4.4 Northern Humanism 

 

Module 5: Reformation & Religious Wars 

5.1 Origins,Course & Results of the European Reformation in 16th Century 

5.2 Martin Luther & Lutheranism, John Calvin & Calvinism 

5.3 Radical Reformation: Anabaptists & Huguenots 

5.4 Counter Reformation 

5.5 Religious War/Civil Wars in the 16th Century (Germany,France,England) 

 

B Tutorial Segment (15 Marks) 

(i)Core-Course based topics 

(ii) Topics on Current Affairs. 

(iii) Book Review. 

 

 

Essential Readings 

Butterfield H., The Origins of Modern Science. The Macmillan Company. 1959 

Cipolla Carlo M., Fontana Economic History of Europe, Vols. II and III Collins/ Fontana Books; 

1978 

Cipolla Carlo M., Before the Industrial Revolution, European Society and Economy, 1000-1700, 

W. W. Norton & Company; 3rd edition 1994 

Coleman D.C (ed.), Revisions in Mercantilism Methuen & Co, 1969. 

Davis Ralph, The Rise of the Atlantic Economics. Cornell University Press, 1973 

Dobb Maurice, Studies in the Development of Capitalism, International Publishers, 1947 

Parker G., Europe in Crisis, 1598-1648 Ithaca, N.Y. : Cornell University Press. 1980 

Parry, J.H., The Age of Reconnaissance University of California Press, 1981 

Phukan Meenaxi, Rise of the Modern West: Social and Economic History of Early Modern 

Europe. Laxmi Publications 2013 

Poliensky.V, war and Society in Europe, 1618-48 Cambridge University Press, 2008 

Rabb Theodore K., The Struggle for Stability in Early Modern Europe. Oxford University Press, 

1975 

Scammell V., The First Imperial Age: European Overseas expansion, 1400-1715. Routledge, 

2003 

Vries Jan de, Economy of Europe in an Age of Crisis 1600-1750. New York: Cambridge 

University Press, 1976 

 

Suggested Readings : 

Anderson M.S, Europe in the Eighteenth Century Holt, Rinehart and Winston, 1961 

Anderson, Perry, The lineages of the Absolutist States. Verso, 1979 

Aston, T.H and Philipin C.H.E (eds.), The Brenner Debate: Agrarian Class Structure and 

Economic Development in Pre-Industrial Europe, Cambridge University Press, 2005. 

Bernal J.D, Science in History Cambridge: The MIT Press, 1954 

Burke, Peter, The Renaissance . Humanities Press International, 1987 



Camerson, Euan (ed.), Early Modern Europe: An Oxford History, Oxford University Press 2001. 

Dunn Rechard S., The Age of Religious Wars, 1559-1715, W.W.Norton & Company, 2004 

Elton, G.R., Reformation Europe, 1517-1559 Wiley, 1999 

Gilmore, M.P., The World of Humanism, 1453-1517 New York, Harper 1952 

Hall, R., From Galileo to Newton Courier Corporation, 1981 

Hill, Christopher, A century of Revolutions. Psychology Press, 2002 

Hilton, Rodney, Transition from feudalism to Capitalism, Aakar Books, 2006 

Koenigsberger, H.G and Mosse, G.L., Europe in the Sixteenth Century. Longmans, 1961 

Lee, Stephen J., Aspects of European History, 1494-1789 Routledge, 1982 

Parker, G. and Smith, L.M., General Crisis of the Seventeenth Century. Boston : Routledge & 

Kegan Paul, 1978. 

Pennington, D.H., Seventeenth Century Europe. Longman, 1972 

Rabb, Theodore K., The Struggle for Stability in Early Modern Europe. Oxford University Press, 

1975 

Rice, Eugene F. and Grafton, Anthony, The Foundations of Early Modern Europe, 1460-1559, 

W.W.Norton & Company, 2004. 

The Cambridge Economic History of Europe, Vol.I, IV Cambridge University Press 1944 

The New Cambridge Economic History of Europe, Vol.I, VII. 

 

  

https://archive.org/search.php?query=date%3A1952


CC-08 
Sem. 4 (July-December) 

Course No: CC-08 
Course Code: HHIS4CC08NTH 

Course Title: History of India (1526 - 1707 ) 

 

Full Marks – 100(Attendance 05, I.A. 15, Tutorial 15, End Sem. 65) 

Total Credit: 06 

No. of Lectures: 60(Min.): Theory 48 + Tutorial 12 

Course Objectives:  

1. To prepare the students for having a clear understanding of the changing patterns in Indian society, polity 

and economic structure under the Mughals.  

2. To make them acquainted with the contributions of the Mughals in the evolution of a composite Indian 

culture during medieval period of Indian history. 

 

A.Theoretical Segment (65 marks) 

Module‐1: Sources of Mughal History and Historiography  

• Historiography and sources: 

o Historiography: different approaches; 

o An overview of sources including: Abul Fazl, Badauni, Lahori, Bernier. 

Module 2: The foundation and consolidation of Empire 

• A brief overview of India on the eve of Babur’s invasion‐kingdoms of Delhi, Mewar, Bengal, Bihar, 

Punjab 

• Conquest and stability 

o Struggle for Empire in North India‐ significance of Babur and Humayun’s 

reign  

o Significance of Afghan despotism and rise of Sher Shah Sur to power and his contribution. 

• Expansion and consolidation of the empire:  

o Making of a new imperial system and administration 

o The Mughal nobility, mansab and jagir 

o Formation and evolution of the Mughal ruling class 

o Nurjahan – her role in imperial politics and the ‘junta’ 

o The mansabdari system under Shahjahan and Aurangzeb in 17th century. 

• The Mughals and the North‐western frontier and Central Asia. 

Module 3: Ideology and State in Mughal India 

• Administrative Policy of the Mughal State 

o The Turko‐Mongol tradition 

o The Akbari imperial agenda and Suhl‐i kul 

o Akbar’s attitude towards religion and the state 



• Evolution of imperial policy towards religion and state in the 17th century; 

• Ideology of alliances‐the Mughals and the Rajputs in 16th & 17th centuries. 

Module 4: Economy in Mughal India: Patterns, prospects and structure 

• Agriculture and Land Revenue 

o The system of agricultural production‐agricultural technology and crop patterns 

o Zabti system, Nasaq System, magnitude of land tax 

• Industry and Craft 

o Crafts, industries and organization with special reference to textile 

o Royal Karkhanas 

• Trade, commerce and monetary system 

o Inland and oceanic trade network in the 17th century 

o Creation of new trading centers 

o Banking System 

o Currency 

Module 5: Crisis of the Mughal Empire 

• Aurangzeb, the imperial elite and the Deccan wars; 

• Rise of the Marathas under Shivaji. 

• Popular revolts within the Mughal Empire ‐ the Jats, Satnamis, Afghans and the Sikhs; 

• Crisis in the Jagirdari system ‐its political and economic implications. 

Module 6: Society in Mughal India‐ structure and growth 

• Rural society and agrarian relations 

o Land ownership and nature of land rights 

o Zamindars and peasantry 

• Urban society 

o Towns and town life 

o Merchant communities, artisans and bankers. 

D. Tutorial Segment (15 marks) 

1. Core Course Based Topics 

a. Literature – Persian, Regional, Translation 

b. Early Mughal Architecture 

c. Architecture under Shah Jahan 

d. Irrigation system in Mughal India 

e. Mughal Painting 

f. Vaishnava Bhakti cult in Bengal 



2. Book Review 

 

Essential Readings 

• Sathish Chandra: A history of Medieval India(Part II) 

• K. R. Kanungo: Sher Shah 

• J.F. Richards: The Mughal Empire 

• Ahmed Bashir: Akbar, The Mughal Emperor 

• Muzaffar Alam and Sanjay Subramaniam(edited): The Mughal State, 1526-1750 

• Sathish Chandra: Essays on Mediaeval Indian History 

• Ebba Koch: Mughal Art and Imperial Ideology 

• Gordon Stewart: The Marathas 1600 -1818 

• Irfan Habib: Agrarian System of Mughal India, 1526-1701 

• Ashin Dasgupta: Indian Merchants and the Decline of Surat, 1700-1750 

Suggested Readings 

• Ali, M. Athar, Mughal India: Studies in Polity, Ideas, society and Culture. 

• Arasaratnam S., Maritime India in the Seventeenth Century 

• Asher Catherine, Architecture of Mughal India 

• Beach Milo, Mughal and Rajpur Paintings 

• Bernier, F, Travels in Mughal India. 

• Chandra Satish, Parties and Politics at the Mughal Court 

• Chandra, Satish, A History of Medieval India (Part II) 

• Chandra, Satish, Historiography, Religion and State in Medieval India 

• Chandra, Satish, Mughal Religious Policies, the Rajputs and the Deccan. 

• Eaton, R.M., The Rise of Islam and the Bengal Frontier 1204-1760; 

• Gordon S.,The Marathas 16oo-1818 

• Grewal J.S.,The Sikhs of the Punjab 

• Habib Irfan(ed.), Medieval India 

• Habib Irfan (ed), Resistance and Modernization under Haider Ali and Tipu Sultan 

• Hasan S., Nurul,Thoughts on Agrarian Relations in Mughal India 

• Hasan S.Nurul, Reliogn, State, and Society in Medieval India 

• Kulke, H.(ed.),The State in India 1000-1700. 

• Marshall P J.,East Indian Fortunes: the British in Bengal in the 18th Cent, 

• Mukhia Harbans, The Mughals of India 



• Raychoudhuri T.K. & Habib I. (eds.)-The Cambridge Economic History of India Vol.l 

• Rizvi S.A.A., The Wonder that was India (vol.2); 

• Sarkar, Sir J.N., History of Aurangzeb (5 vols.) 

• Siddiqi. N.A., Land Revenue Administration Under the Mughals (1700- 1750) 

• Stein, Burton, Peasant, State and Society in Medieval South India (Oxford University Press) 

• Streusand D.F., The Formation of the Mughal Empire 

• Tripathi R.P., Some Aspects of Muslim Administration 

• Tripathi R.P.,The Rise & Fall of the Mughal Empire  



CC09 

Sem. 04 (Jan-June) 

Course No: CC09 

Course Code: HHIS4CC09NTH 

Course Title: Rise of the Modern West-II (17th-18th centuries) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives: 

The objective of the course is to enable the students to understand the following most important events of 

historical importance that prepared the ground for the transition of Europe. 

• Formation of the modern states and emergence of new economy 

• Europe on the path of constitutionalism 

• Paradigm Shift on the front of science and technology 

 

(A) Theoretical Segment (65 marks) 

Module 1: The Formation Early Modern States  

1.1 Factors Responsibile 

1.2 The Empire of Charles V of Spain 

1.3 New Monarchy in England 

1.4 Peace of Westphalia in the Context of Emergence of European State System 

 

Module 2: New Economy 

2.1 17th Century European Crisis : Economic Social and Political Dimensions 

2.2  Enclosure Movement in England 

2.3 Agrarian Revolution 

2.4 Mercantilism and European Companies 

 

Module 3: Emergence of constitutionalism in England 

3.1 The English Revolution : Major Issues, Conflict Between King and the Parliament 

3.2 Political and Intellectual Currents, Historigraphy 

3.3 Mid Century Revolution 

3.4 Glorious Revolution - Locke and Liberalism  

 

Module 4: Age of Science 

4.1 Origin Modern Science 



4.2 Scientific Revolution : Emergence of Scientific Societies 

4.3 A Paradigm Shift 

4.4 Origins of Enlightenment 

 

Module 5: The 18th Century 

5.1 Structure of society and Politics in the 18th Century 

5.2 Parliamentary Monarchy  

5.3 18th Century Economy 

5.4 Industrial Revolution in England 

 

B Tutorial Segment (15 Marks) 

(i)Core-Course based topics 

(ii) Topics on Current Affairs. 

(iii) Book Review. 

 

 

 

 

Essential Readings 

Butterfield H., The Origins of Modern Science. The Macmillan Company. 1959 

Cipolla Carlo M., Fontana Economic History of Europe, Vols. II and III Collins/ Fontana Books; 

1978 

Cipolla Carlo M., Before the Industrial Revolution, European Society and Economy, 1000-1700, 

W. W. Norton & Company; 3rd edition 1994 

Coleman D.C (ed.), Revisions in Mercantilism Methuen & Co, 1969. 

Davis Ralph, The Rise of the Atlantic Economics. Cornell University Press, 1973 

Dobb Maurice, Studies in the Development of Capitalism, International Publishers, 1947 

Parker G., Europe in Crisis, 1598-1648 Ithaca, N.Y. : Cornell University Press. 1980 

Parry, J.H., The Age of Reconnaissance University of California Press, 1981 

Phukan Meenaxi, Rise of the Modern West: Social and Economic History of Early Modern 

Europe. Laxmi Publications 2013 

Poliensky.V, war and Society in Europe, 1618-48 Cambridge University Press, 2008 

Rabb Theodore K., The Struggle for Stability in Early Modern Europe. Oxford University Press, 

1975 

Scammell V., The First Imperial Age: European Overseas expansion, 1400-1715. Routledge, 

2003 

Vries Jan de, Economy of Europe in an Age of Crisis 1600-1750. New York: Cambridge 

University Press, 1976 

 

Suggested Readings : 

Anderson M.S, Europe in the Eighteenth Century Holt, Rinehart and Winston, 1961 

Anderson, Perry, The lineages of the Absolutist States. Verso, 1979 

Aston, T.H and Philipin C.H.E (eds.), The Brenner Debate: Agrarian Class Structure and 

Economic Development in Pre-Industrial Europe, Cambridge University Press, 2005. 



Bernal J.D, Science in History Cambridge: The MIT Press, 1954 

Burke, Peter, The Renaissance . Humanities Press International, 1987 

Camerson, Euan (ed.), Early Modern Europe: An Oxford History, Oxford University Press 2001. 

Dunn Rechard S., The Age of Religious Wars, 1559-1715, W.W.Norton & Company, 2004 

Elton, G.R., Reformation Europe, 1517-1559 Wiley, 1999 

Gilmore, M.P., The World of Humanism, 1453-1517 New York, Harper 1952 

Hall, R., From Galileo to Newton Courier Corporation, 1981 

Hill, Christopher, A century of Revolutions. Psychology Press, 2002 

Hilton, Rodney, Transition from feudalism to Capitalism, Aakar Books, 2006 

Koenigsberger, H.G and Mosse, G.L., Europe in the Sixteenth Century. Longmans, 1961 
 

Lee, Stephen J., Aspects of European History, 1494-1789 Routledge, 1982 

Parker, G. and Smith, L.M., General Crisis of the Seventeenth Century. Boston : Routledge & 

Kegan Paul, 1978. 

Pennington, D.H., Seventeenth Century Europe. Longman, 1972 

Rabb, Theodore K., The Struggle for Stability in Early Modern Europe. Oxford University Press, 

1975 

Rice, Eugene F. and Grafton, Anthony, The Foundations of Early Modern Europe, 1460-1559, 

W.W.Norton & Company, 2004. 

The Cambridge Economic History of Europe, Vol.I, IV Cambridge University Press 1944 

The New Cambridge Economic History of Europe, Vol.I, VII. 

  

https://archive.org/search.php?query=date%3A1952


 

 

CC10 
Sem. 04 (Jan-June) 

Course No: CC10 

Course Code: HHIS4CC10NTH 

Course Title: History of Modern Europe (1780-1848) 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives:  

1. To equip the students with the knowledge of the beginning of the age of ‘Liberty, Equality and Fraternity’ 

in the modern World.  

2. To facilitate our students to have an understanding of various facets of the French Revolution and currents 

of changes in post revolution period.   

 

A) Theoretical Segment (65 marks) 

  

Module 1: (18th Century Europe) 

Idea of Europe  

Enlightenment a critique  

Tenets of 18th Century economy -Mercantilism, Laissez-faire and 18th Century political fashion  

Hierarchy of French society before 1789  

Module – 2: (French Revolution) 

Historiography of the French Revolution  

Myth of Revolution  

Causes of Revolution- economic crisis, crisis of credit and political deadlock - role of public opinion  

Declaration of the rights of man and citizen – connection between the philosophes and the Revolution.  

Constitution making – fiscal and religious problems  

Terrorism with particular reference of the Reign of Terror  

New political cultural, constitutionalism, democracy, Leftism and Rightism, ploitical parties, elections. 

Module – 3: Napoleon Bonaparte  

Administrative reforms– code of Napoleon– Continental System– Concordat  

Napoleon and the revolutionary legacy  

Module 4: (Forces of change and forces of continuity (1815 – 1848) 

Conceptualising the change – Urbanisation – Communication -Liberalism – Elections - Nationalism -

Romanticism – Socialism Congress system of 1815– Conservatism and Metternich system  

 

 

 

Essential Readings 



 

Brennan Gerald, The Spanish Labyrinth: An Account of the Social and Political Background of 

the Civil War. 

Cipolla C.M, Fontana Economic History of Europe, Volume III: The Industrial Revolution 

Davies Norman, Europe 

Evans J., The Foundations of a Modern State in 19th Century Europe 

Hamerow T.S, Restoration, Revolution and Reaction : Economics and Politics in Germany [1815 

– 1871] 

Hobsbawn, E.J, The Age of Revolution 

Hunt Lynn, Politics, Culture and Class in the French Revolution 

Joll James, Europe Since 1870 

Landes David; Prometheus Unbound 

Lefebvre George, Coming of the French Revolution 

Lichteim, A Short History of Socialism 

Mathias Peter, First Industrial Revolution 

Nove, Alec; An Economic History of the USSR 

Porter Andrew, European Imperialism, 1876 – 1914 

Wood Anthony, History of Europe, 1815 – 1960 

Woolf Stuart, History of Italy, 1700 to 1860 

Suggested Readings 
 

Barraclough G., An Introduction to Contemporary History 

Blanning, T.C.W, The French Revolution: Class War or Culture Clash 

Braudel Fernand, History and the Social Science in M. Aymard and Mukhia H. ed., French 

Studies in History, Vol.I (1989) 

Briggs Asa and Clavin Patricia, Modern Europe: 1789 – Present 

Calleo D, German Problem Reconsidered 

Carr E.H, International Relations between the Two World Wars 

Carr E.H, The Bolshevik Revolution (Vol. I, II, III) 

Cobban, Alfred, History of Modern France, Volume I – III 

Dobb Maurice, Soviet Economic Development since 1917 

Doyle, William, Origins of the French Revolution 

Droz. Jacques, Europe Between Revolutions 

Ellis G., The Napoleonic Empire 

Evans, J., The Foundations of a Modern State in 19th Century Europe 

Hamerow, T.S, Restoration, Revolution and Reaction : Economics and Politics in Germany 

(1815 – 1871) 

Hanham H.J, Nineteenth Century Constitution, 1815-1914 

Hobsbawm, E.J, Age of Capital 

Hobsbawm, E.J, Age of Empire 

Hobsbawm, E.J, Age of Revolution 

Hobsbawm, E.J, Nation and Nationalism 

Hufton, Olwen, Europe: Privilege and Protest 

Jelavich Charles and Jelavich Barbara, Establishment of the Balkan National States, 1840 – 1920 

Joll James, Europe Since 1870 

Joll James, Origins of the First World War, 1989 

Landes Jaon B., Women and the Public Sphere in the Age of the French Revolution 

Lee Stephen J., Aspects of European History 1789 – 1980 

Licas Colin, The French Revolution and the Making of Modern Political Culture 



CC-11 
Sem. 5 (January-June) 

Course No: CC-11 

Course Code: HHIS5CC11NTH 

Course Title: History of India (1707 – 1818) 

 
Full Marks – 100(Attendance 05, I.A. 15, Tutorial 15, End Sem. 65) 

Total Credit: 06 

No. of Lectures: 60(Min.): Theory 48 + Tutorial 12 
Course Objectives: 

1. To enable students to understand the process of transformation of the East India Company from a 

commercial entity to a political power in India.  

2. To give a detailed picture of the heroic resistance offered by the native Indians to the Company’s Rule. 

3. To enable students to understand the 18th century debate in Indian history. 

 

A. Theoretical Segment (65 marks) 
 

Module 1: Decline of the Mughals & the Emergence of Successor States 

• Interpretations on the decline of the Mughal Empire; 

• Emergence of the regional powers ‐case studies of Maharashtra, Punjab, Oudh, Bengal, 

Deccan and Mysore. 

Module 2: Bengal between 1707 & 1757  

• Emergence of Bengal as a successor state under Murshid Quli Khan 

o Murshid Quli and Aurnagzeb 

o Transfer of Capital 

o Land Revenue Administration 

o Successors 

• Alibardi Khan 

o Capture of Power 

o Maratha inroads 

o Relationship with the British 

• Siraj-ud-Daulla 

o Succession to the Throne of Bengal 

o Relationship with the English 

o Battle of Plassey 

• Rise of the English East India Co. in Bengal 



Module 3: Consolidation of English Power 

• The Anglo –French relations & The Carnatic Wars 

• Company’s relationship with the other Indian powers 

o Mysore under Hyder Ali & Tipu Sultan 

o Anglo-Maratha Relations(1775-1802)  

o Awadh  

Module 4: Bengal after Plassey 

• Mir Jafar and the British 

• Mir Qashim and his conflict with the British 

• Drain of Wealth 

• Grant of Diwani 

• The famine of 1770 

Module 5: Maratha expansion in the 18th century 

• Shahu and the Maratha civil war 

• Baji Rao I and Hindu Pada Padshahi 

• Balaji Baji Rao and the 3rd battle of Panipath 

• Resurgence of Maratha Power under Madhab Rao I 

• Nana Phadnavis and Mahadji Sindhia 

Module 6: Framework of Company’s control   

• The Regulating Act 

• Pitt’s India Act 

• British Experiment with Land Revenue and Judiciary in Bengal 

• The Permanent settlement 

• Cornwallis Code 

• Lord Wellesley and Subsidiary Alliance 

Module 7: Interpreting the 18th century and transition to colonialism 

E. Tutorial Segment (15 marks) 
D. Core Course Based Topics 

a. War of Succession and Decline of the Mughal Empire 

b. Successor States 

c. French East India Company in India 

d. Invasion of Nadir Shah 



e. Disintegration of Maratha Power 

f. Private Inland Trade of the Company’s servants in Bengal 

g. Warren Hastings and The Begums of Awadh 

h. Emergence of the Sikh Power under Ranjit Singh 

E. Book Review 

 

Essential Readings 

• Alam Muzaffar and Subramaniam Sanjay, eds., The Mughal state, 1526-1750 

• Alavi, Seema (ed.), The Eighteenth Century in India 

• Ali Athar M., The Mughal Nobility under Aurangzeb 

• Chandra Satish, Essays on Medieval Indian History 

• Chandra, Satish, The 18th century in India: Its economy and the Role of the Marathas, the 

jats 

• Gordon Stewart, The Marathas 1600 – 1818 

• Richards, J.F, The Mughal Empire 

Suggested Readings 

• Alam, Muzaffar-The Crisis of Empire in Mughal North India: Awadh and Punjab-1707-

1748. 

• Ali, M. Athar, Mughal India: Studies in Polity, Ideas, society and Culture. 

• Bandyopadhya S, From Plassey to Partition 

• Barnett,R.B, North India between Empires: Awadh, the Mughals and the British. 

• Bayly,C.A., Indian Society and the Making of the British Empire; 

• Gordon S.,The Marathas 16oo-1818 

• Grewal J.S.,The Sikhs of the Punjab 

• Habib Irfan(ed.), Medieval India 

• Habib Irfan (ed), Resistance and Modernization under Haider Ali and Tipu Sultan 

• Husain Iqbal, Ruhela Chieftancies in 18th Century India 

• Malik, Z.U, The Reign of Muhammad Shah 

• Marshall P J., (Edited), The Eighteenth century in Indian history: Evolution or revolution 

• Marshall P J.,East Indian Fortunes: the British in Bengal in the 18th Cent, 



• Mukhia Harbans, The Mughals of India 

• Raychoudhuri T.K. & Habib I. (eds.)-The Cambridge Economic History of India Vol.l 

• Sarkar, Sir J.N.,The Fall of the Mughal Empire, 4 vols. 

• Siddiqi. N.A., Land Revenue Administration Under the Mughals (1700- 1750) 

• Stein, Burton, Eighteenth Century in India: Another view (Studies in History, No.I, 1989) 

• Stein, Burton, Peasant, State and Society in Medieval South India (Oxford University 

Press) 

• Wink, Andre, Land and Sovereignty in India: Agrarian society and politics under the 

eighteenth-century Maratha Swarajya. 

  



CC12 

Sem. 5 (July-December) 

Course No: CC12 

Course Code: HHIS5CC012NTH 

Course Title: History of India (1818-1905) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objective: This CC aims to provide necessary information on various aspects of the 

process of the consolidation of British colonial rule in India and various facets of responses to 

the colonial rule by the Indians. This CC has been designed with special focus on the 19th 

century Indian renaissance and nature of the colonial exploitation. 

Course Outcome: After the completion of this CC students would –  

• Acquire necessary knowledge and tools to understand the nature of the British 

imperialism. 

• Be able to understand the process of the evolution of the modern Indian culture and 

economy. 

• Develop and interpretive approach to explain the critical issues related to the history of 

India under the colonial rule. 

 

(A) Theoretical Segment (65 marks) 

M-1: Consolidation of British empire in India (1818-1857) 

• Conquests of Sindh and Punjab 

• Annexation and expansion under Dalhousie  

• British Parliament and the EIC (1793-1858) 

M-2: Imperial Ideology and Colonial State Structure 

• Orientalism, Utilitarianism and Evangelicalism, ideology of Racial Superiority 

• Arms of the colonial state: Army, Police, Indian Civil Service, The System of Residency 

• Paternalism of the Raj-Post-1857 ideology 

M-3: Empire and Indian Economy 

• Meaning of colonialism and stages of British colonialism in India 



• The three systems of Land revenue  administration 

• Commercialization of agriculture , De-industrialization 

• Growth of modern Industry, growth of Agricultural Proletariat 

• Famines in India 

M-4: Social and Cultural Awakening in the 19th Century 

• Introduction of English Education in India 

• Shifting pattern in the Social and Religious Reform movement- From ‘reformism’ to 

‘revivalism’: Brhamo movement, Prarthana Samaj, Arya Samaj, Ramakrishna- 

Vivekanananda, Wahabi, Deoband, Aligarh 

• Gender debate in the cultural movements 

• Characteristic features of the 19th century reform movements – limitations, colonial 

character. 

• Hindu Revivalism and politics: The problem of early Indian Nationalism 

M-5: Rural India’s Response to the Colonial Rule 

• Popular rebellions and uprisings in pre-1857 India 

• The Revolt of 1857 

• Tribal uprisings and peasant revolts in post-1857 India 

M-6: Emergence of Indian Nationalism 

• The New Middle Class and the emergence of Indian nationalism 

• The sprouting of new political associations:  

• The foundation of the INC, the Moderate politics (1885-1905): limitations and 

contradictions of early nationalism 

 

(B) Tutorial Segment (15 Marks) 

Course Code: HHIS5CC012NTU 

A) Core Course based topics--- 

• The British Govt (Parliament) and the EIC- complex character of relationship 

• Paternalism of the Raj—a dominant ideology in post 1857 India  

• The Industrial Revolution and Changing patterns in Britain’s commercial/economic 

relations with India (late 18th and early 19th centuries) 

• The 19th century Socio-cultural regeneration in India—a result of the impact of the West 

or a response to the colonial intervention 

• Gender issue in the Reformation movement 

• The 19th century Reformation movement –shifting patterns 

B) Current Affairs 

C) Book Review 



 

 

 

 

Essential Readings 

Bayly C.A, Indian Society and the Making of the British Empire, New 

Cambridge History of India. 

Bhattacharya, Sabyasachi.ed., Rethinking 1857, Delhi, Orient 

Longman, 2007 Chakravarty Suhash, The Raj Syndrome: A study 

in Imperial Perceptions, 1989 Chandra Bipan, Rise and Growth of 

Economic Nationalism in India 

Choudhury, Sushil, Prelude to Empire Plassey Revolution of 1757, Delhi: 

Manohar, 2000 Cohn, B., Colonialism and its Forms of Knowledge, 

Princeton, New Jersey, Princeton University Press, 2001 

Dirks, Nicholas B., Castes of Mind, Princeton, New Jersey, Princeton 

University Press, 1996 Ghosh Suresh Chandra, The History of Education in 

Modern India 1757-2012, Delhi, Orient 

Blackswan, 4th Edition, 2013 

Grewal, J.S, The Sikhs of the Punjab, New Cambridge 

History of India Guha Ranajit, ed., A Subaltern Studies 

Reader 

Guha, Ranajit, Elementary Aspects of Peasant Insurgency in Colonial India, New 

Delhi, Oxford University Press, 1983 

Kumar Dharma and Raychaudhuri Tapan, eds., The Cambridge Economic 

History of India, Vol.II 

Majumdar, R.C,ed., History and Culture of Indian People, Vols. IX and X, British 

Paramountcy and Indian Renaissance. 

Marshall, P.J, Bengal: The British Bridgehead, New Cambridge History of 

India Metcalfe, Thomas, Ideologies of the Raj, Cambridge, Cambridge 

University Press, 1995 

Ray, Rajat K., ed., Entrepreneurship and Industry in India, 1800-1947, Oxford In 

India Readings. Sinha, N.K.ed, The history of Bengal 1757-1905, Calcutta, Calcutta 

University Press, 1967 Stokes, Eric, English Utilitarians and India 

Stokes, Eric, The Peasant Armed: The Indian Rebellion of 1857, ed. Bayly, 

C.A, New Delhi, Oxford University Press, 1986 

 

Suggested Readings 

 

Arnold David and Guha Ramchandra , eds., Nature, Culture and 

Imperialism Bagchi, Amiya, Private Investment in India 

Chandra Bipan, Panikkar, K.K, Mukherjee Mridula, Mahajan Sucheta and 



Mukherjee Aditya, India’s Struggles for Independence. 

Dadabhai Naroji, Poverty and Un-British 

Rule in India. Desai, A.R, Peasant 

Struggles in India 

Dutt, R.P, India today 

Fisher, M.J, ed., Politics of Annexation (Oxford in India Readings). 

Guha Ranajit, Elementary Aspects of Peasant Insurgency in 

Colonial India(1983) Krishnamurti, J., Women in Colonial India. 
 

Bandyopadhyay Sekhar, From Plassey to Partition 

and After Brass Paul, The Politics of India since 

Independence, OUP, 1990 Brown Judith, Gandhi’s 

rise to power, 1915-22 

Brown Judith, Gandhi and Civil Disobedience 

Brown Judith,Nehru : A political Life. New Delhi: Oxford 

University Press 2003 Chandra Bipan, et Al., India’s Struggle for 

Independence 

Chandra Bipan, et Al. India after Independence 

Chandra Bipan, Communalism in Modern India (2nd Ed., 

1987) Chandra Bipan, Nationalism and Colonialism in 

Modern India ( 1979) Chandra Bipan, Rise and Growth 

of Economic Nationalism in India 

Chatterjee Joya, Bengal Divided : Hindu Communalism and Partition 1932 – 1947, 

O.U.P, 1994 Desai, A.R, Social Background to Indian Nationalism 

Desai, A.R Peasant 

Struggles in India Dutta, 

R.P, India Today 

Gallagher J., Johnson, G. Seal, A Locality, 

Province and Nation Hardy Peter, Muslims of 

British India 

Heimsath Charles, Indian Nationalism and Hindu 

Social Reform Hassan Mushirul ed., India’s 

Partition, Oxford in India Readings Hutchins F., 

Illusion of Permanence 

Kumar Ravinder, Social History of 

Modern India Krishnamurty J., 

Women in Colonial India 

Low D.A (ed.) Congress and the Raj 

McLane J.R, Indian Nationalism and Early Congress 

Pandey Gyanendra, The Construction of Communalism in 

Colonial North India Sarkar Sumit , Swadeshi Movement in 

Bengal 

Sarkar Sumit, Modern India, 1885-1947 

Sarkar Susobhan, Notes on Bengal 

Renaissance Seal Anil, Emergence 

of Indian Nationalism 

Sen S.N, An Advanced History of Modern India, Kolkata, 2010 



Stokes Eric, Peasants and the Raj : Studies in Agrarian Society and Peasant 

Rebellion in Colonial India 

Tripathi Amales, The Extremist Challenge 

Zelliot Elleanor, From Untouchables to Dalit : Essays on the Ambedkar Movement 
 

  



CC13 
Sem. 06 (Jan-June) 

Course No: CC13 

Course Code: HHIS6CC13NTH 

Course Name: History of India (1905-1999) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objective: This CC has been designed with the principal mission to stimulate critical 

understanding of the various aspects of Indian freedom movement and acquire essential 

knowledge and skill for developing sense of understanding of the emergence and consolidation 

of independent India in historical perspective. 

Course Outcome: After the completion of this CC students would –  

• Acquire necessary knowledge and tools to understand the long term dynamics of India’s 

Struggle for Freedom. 

• Be able to understand the various forms of Indian nationalism and its conflict and 

compromise with emerging socio economic and political ideologies during 20th century.   

• Develop an interpretive and analytical approach to explain the critical issues related to 

the history of 20th century India. 

• Be able to successfully face various types of examination both in the fields of academics 

and employment market. 

 

 

 

(A) Theoretical Segment (65 marks) 

 

M-01: New Trends in Indian Nationalist Politics (1905-1919) 

• Rise of Extremism/Neo-Nationalism-ideological inspiration 

• Partition of Bengal (1905) and trends in Swadeshi movement 

• The Surat Split (1907)- rejection of Bengal module of politics.  

• The rise of Revolutionary Nationalism 

• The Reforms of 1909 and 1919 and Indian Political opinions  

M-02: The Age of Gandhian Politics 



• Evolution of the blue print for the ‘Gandhian’ Style and method of politics in South 

Africa 

• Gandhiji’s concept of Satyagraha 

• Champaran, Ahmedabad and Kheda—the beginning of the “Indian Experiment” of the 

Mahatma 

• Khilafat, Non-Cooperation and Civil Disobedience movements 

• Act of 1935 

M-03: The Mainstream Indian Nationalism and Voices of Dissent: Challenges and 

Negotiations  

• Politics of communities--Non-Brahmin and Dalits 

• Business and Politics—Capitalist and Industrial working classes 

• Peasant movements and the rise of the Left Wing 

• Freedom struggle in Princely States 

• Women in Nationalist Politics 

M-04: Muslim Alienation 

• Foundation of the Muslim League and Trends in Muslim Politics (1906-1919) 

• Liberal Phase of Muslim Politics (1919-37) 

• Phase of Extreme Communalism (Demand for Pakistan) 

M-05: Freedom and Partition 

• The Quit India movement and the INA 

• Post-War National Upsurge 

• Towards Freedom with Partition 

M-07: After Independence and Partition 

• Political and Territorial Integration of India 

• Constitution and Democracy 

• The Nehruvian state and its policies  

• The Decline of the ‘Congress System’ 

 

(B)Tutorial Segment (15 Marks): 

Course Code: HHIS6CC13NTU 

 

(A)CC-based topics: 

• The making of Mahatma Gandhi in South Africa 



• The Non-Cooperation movement-elements of regional variations and nature of 

participation 

• The strategic Debate (1934-37)—The dilemmas of the INC leadership[ 

• Non-Brahmin and Dalit Politics 

• Freedom struggle in princely States 

• Muslim Politics in 1940s 

• Quit India Movement 

• Nehruvian State and its policies 

• The decline of the ‘Congress System’ 

(B) Current Affairs 

(C) Book Review 

 

 

 

 

Essential Readings 
 

Bandyopadhyay Sekhar, From Plassey to Partition 

and After Brass Paul, The Politics of India since 

Independence, OUP, 1990 Brown Judith, Gandhi’s 

rise to power, 1915-22 

Brown Judith, Gandhi and Civil Disobedience 

Brown Judith,Nehru : A political Life. New Delhi: Oxford 

University Press 2003 Chandra Bipan, et Al., India’s Struggle for 

Independence 

Chandra Bipan, et Al. India after Independence 

Chandra Bipan, Communalism in Modern India (2nd Ed., 

1987) Chandra Bipan, Nationalism and Colonialism in 

Modern India ( 1979) Chandra Bipan, Rise and Growth 

of Economic Nationalism in India 

Chatterjee Joya, Bengal Divided : Hindu Communalism and Partition 1932 – 1947, 

O.U.P, 1994 Desai, A.R, Social Background to Indian Nationalism 

Desai, A.R Peasant 

Struggles in India Dutta, 

R.P, India Today 

Gallagher J., Johnson, G. Seal, A Locality, 

Province and Nation Hardy Peter, Muslims of 

British India 

Heimsath Charles, Indian Nationalism and Hindu 



Social Reform Hassan Mushirul ed., India’s 

Partition, Oxford in India Readings Hutchins F., 

Illusion of Permanence 

Kumar Ravinder, Social History of 

Modern India Krishnamurty J., 

Women in Colonial India 

Low D.A (ed.) Congress and the Raj 

McLane J.R, Indian Nationalism and Early Congress 

Pandey Gyanendra, The Construction of Communalism in 

Colonial North India Sarkar Sumit , Swadeshi Movement in 

Bengal 

Sarkar Sumit, Modern India, 1885-1947 

Sarkar Susobhan, Notes on Bengal 

Renaissance Seal Anil, Emergence 

of Indian Nationalism 

Sen S.N, An Advanced History of Modern India, Kolkata, 2010 

Stokes Eric, Peasants and the Raj : Studies in Agrarian Society and Peasant 

Rebellion in Colonial India 

Tripathi Amales, The Extremist Challenge 

Zelliot Elleanor, From Untouchables to Dalit : Essays on the Ambedkar Movement 

বন্দ্যোপোধ্যোয় শেখর, পলোশে শেন্দে পোশটিেোন, ওশরন্দয়ন্ট লংম্যোন 

চন্দ্র শবপোন এবং অনযোনয, ভোরন্দের স্বোধ্ীনেো সংগ্রোম্, শে শপ বোগশচ এন্ড শেোং, েলেোেো 
চন্দ্র শবপোন এবং অনযোনয, ভোরেবর্ি-স্বোধ্ীনেোর পন্দর, আন্ পোবশলেোসি, েলেোেো 
চন্দ্র শবপোন, আধু্শনে ভোরে: ঔপশনন্দবশেেেোবোদ ও জোেীয়েোবোদ, শে শপ বোগশচ এন্ড শেোং, েলেোেো 
চযোটোজিী জয়ো, বোংলো ভোগ শিোলঃ শি্ু সোম্প্রদোশয়েেো ও শদে শবভোি, ১৯৩২-১৯৪৭, এল আলম্ো পোবশলন্দেেন, 
েলেোেো, ২০০৩ 
শদেোই এ আর, ভোরেীয় জোেীয়েোবোন্দদর সোম্োশজে পটভূশম্, শে শপ বোগশচ এন্ড শেোং, েলেোেো 
দত্ত রজনীপোম্, আশজেোর ভোরে  
সরেোর সুন্দেোভন, বোংলোর শরন্দনসোাঁস, দীপোয়ন, েলেোেো 
শিপোঠী অম্ন্দলে, স্বোধ্ীনেো সংগ্রোন্দম্ ভোরন্দের জীেীয় েংন্দগ্রস ১৮৮৫-১৯৪৭,  আন্ পোবশলেোসি, েলেোেো,২০১২ 
শিপোঠী অম্ন্দলে, ভোরন্দের মু্শি সংগ্রোন্দম্ চরম্পন্থী পবি, আন্ পোবশলেোসি, েলেোেো 
মু্ন্দখোপোধ্যোয় িীন্দরন্দ্রনোে, ভোরেবন্দর্ির ইশেিোস (২য় খন্ড) (মু্ঘল ও শিশটে ভোরে), পশিম্বঙ্গ রোজয পুস্তে পেিদ, 
৪েি মু্দ্রণ, ১৯৯৮ 
সুর শনশখল, ভোরেীয় জোেীয়েোবোদী আন্দ্োলন্দনর পটভূশম্, পশিম্বঙ্গ রোজয পুস্তে পর্িদ, ১৯৮৯ 
চন্দটোপোধ্যোয় প্রণবেুম্োর, আধু্শনে ভোরে (১৮৮৫-১৯২০) (১ম্ খন্ড), পশিম্বঙ্গ রোজয পুস্তে পর্িদ, ১৯৯৮  
চন্দটোপোধ্যোয় প্রণবেুম্োর, আধু্শনে ভোরে (১৯২০-১৯৪৭) (২য় খন্ড), পশিম্বঙ্গ রোজয পুস্তে পর্িদ, ১৯৯৯ 
শসন সুনীল, ভোরন্দে েৃশর্ সম্পেি (১৭৯৩-১৯৪৭),পশিম্বঙ্গ রোজয পুস্তে পর্িদ, ১৯৮৫  
 

 



CC14 
Sem. 06 (Jan-June) 

Course No: CC14 

Course Code: HHIS6CC14NTH 

Course Title: History of Modern Europe II (1848-1918) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives:  

1. To equip the students with the European imperial ideology and farce competition for its application. 

2. To facilitate our students to have an understanding of a ‘non-political Europe’. 

   

(A) Theoretical Segment (65 marks) 

Module – 1: “Peoples' Spring” and aftermath 

The 1848-49 Revolutions: Bang to Whimper 

France – From Republic to Empire – Napoleon – III (An Overview) 

Italy-Question of landscape and identity: A case study in the “Risorgimento” 

Russia: Westerner-Slavophil controversy in the modernization issue – Edict 

Germany – Geopolitics and the creation of Prussia-Germany. 

Enfranchisement of the Masses 

 

Module – 2: The Age of Empire 

Imperialism – Ideology and Scholarship in the Study of imperialism 

The Bismarckian System – Triple Alliance – Berlin Congress – Kulturkampf – State                  Socialism 

Certainties Undermined and 1st World War – Triple Entente – Germany's            responsibility in the war 

of 1914 

Russian Revolution of 1917 

 

Module – 3: A Non-Political Europe 

Modernism 

History Writing 

Region or Secularization 

Science in the end of the 19th Century and Early 20th Century 

Marx and the Main Tenets of Socialisms 

Social Darwinism 

Industrial Revolution: A misnomer? – Continental Industrialism 

 

Module – 4: The European “Other” 

The Women: The 19 Century Feminism 

The Workers – Trade Unionism 

The Jews – Anti-Semitism and Zionist Movements 

 

  



COURSE WISE MODULAR BREAK UP 

(DSE Courses) 

DSEC01 
 

Sem. 05 (July-December) 

Course No: DSEC01  

Course Code: HHIS5DS11NTH  

Course Title: International Relations (1918-1945) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives:  

1. To focus on the historical forces and movements that affected the world in between the war 

periods.  

2. To understand and analyse the underlying realities and interpret the enduring results of the 

historical events. 
(A) Theoretical Segment (65 marks) 

Module 1: Peace Making to Peace Keeping After World War 

1.1 Versailles Settlement and Its Discontents 

1.2 Post War Reconstruction: The Locarno Treaty and the Kellog Briand Past 

1.3 French Search for Security, Problems of Reparation and Disarmament 

1.4 League Of Nations: Illusion of a New World Order  

 

Module 2: Challenge to New European Order 

2.1 The Experiments of Weimer Republic and Its Failure 

2.2 Rise of Nazism 

2.3 Rise of Facism in Italy and Impact on World Politics 

2.4 The World Economic Depression and its International Repercussions 

 

Module 3: Socialism and Capitalism 

3.1 Consolidation of Soviet Power: Socialism in One Country  

3.2 Soviet Foreign Policy in the Post War Period 

3.3 Stalin's Foreign Policy: Nazi-Soviet Pact 

 



Module 4: Road to Second World War 

4.1 Rise of Japan as an Imperialist Power: Mechanism 

4.2 Spread of Japan as an Imperialism 

4.3 Mussolini's Foreign Policy and Abyssinian Crisis 

4.4 Rome-Berlin-Tokyo-Axix Power 

4.5 Spanish Civil War 

 

Module 5: Rise of Hitler 

5.1 Hitler and Nazism 

5.2 The Nazi State: Germany's Aggressive Foreign Policy 

5.3 Diplomatic Background of Second World War 

5.4 Policy of Appeasement 

 
B Tutorial Segment (15 Marks) 

(i)Core-Course based topics 

(ii) Topics on Current Affairs. 

(iii) Book Review. 

 

 

 

 

 

 

Essential Readings 

 

Brennan Gerald, The Spanish Labyrinth: An Account of the Social and Political 

Background of the Civil War. 

Cipolla C.M, Fontana Economic History of Europe, Volume III: The 

Industrial Revolution Davies Norman, Europe 

Evans J., The Foundations of a Modern State in 19th Century Europe 

Hamerow T.S, Restoration, Revolution and Reaction : Economics and Politics in 

Germany [1815 

– 1871] 

Hobsbawn, E.J, The Age of Revolution 

Hunt Lynn, Politics, Culture and Class in the 

French Revolution Joll James, Europe Since 1870 

Landes David; Prometheus Unbound 

Lefebvre George, Coming of the 

French Revolution Lichteim, A Short 

History of Socialism 

Mathias Peter, First Industrial 



Revolution Nove, Alec; An 

Economic History of the USSR 

Porter Andrew, European Imperialism, 

1876 – 1914 Wood Anthony, History 

of Europe, 1815 – 1960  Woolf Stuart, 

History of Italy, 1700 to 1860 

Suggested Readings 
 

Barraclough G., An Introduction to Contemporary History 

Blanning, T.C.W, The French Revolution: Class War or Culture Clash 

Braudel Fernand, History and the Social Science in M. Aymard and Mukhia 

H. ed., French Studies in History, Vol.I (1989) 

Briggs Asa and Clavin Patricia, Modern Europe: 

1789 – Present Calleo D, German Problem 

Reconsidered 

Carr E.H, International Relations between the Two 

World Wars Carr E.H, The Bolshevik Revolution 

(Vol. I, II, III) 

Cobban, Alfred, History of Modern France, 

Volume I – III Dobb Maurice, Soviet 

Economic Development since 1917 Doyle, 

William, Origins of the French Revolution 

Droz. Jacques, Europe Between 

Revolutions Ellis G., The 

Napoleonic Empire 

Evans, J., The Foundations of a Modern State in 19th Century Europe 

Hamerow, T.S, Restoration, Revolution and Reaction : Economics and 

Politics in Germany (1815 – 1871) 

Hanham H.J, Nineteenth Century 

Constitution, 1815-1914 Hobsbawm, E.J, 

Age of Capital 

Hobsbawm, E.J, Age of 

Empire Hobsbawm, E.J, 

Age of Revolution 

Hobsbawm, E.J, Nation and 

Nationalism 

Hufton, Olwen, Europe: Privilege and Protest 

Jelavich Charles and Jelavich Barbara, Establishment of the Balkan National States, 

1840 – 1920 Joll James, Europe Since 1870 

Joll James, Origins of the First World War, 1989 

Landes Jaon B., Women and the Public Sphere in the Age of the French 

Revolution Lee Stephen J., Aspects of European History 1789 – 1980 

Licas Colin, The French Revolution and the Making of Modern Political Culture 
  



DSEC 01 (Alternative) 
Sem. 05 

Course No: DSEC 01 (Alternative) 

Course Code: HHIS5DS12NTH 

Course Title: History of Modern East Asia – I China (c.1840 – 1949) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives:  

1. To present an over view of the History of China highlighting its transformation into an informal 

colony. 

  2. To trace the history of China in 20th century with special focus on conflict and compromise between 

nationalism and communalism.  
(I) Theoretical Segment (65 marks) 

 

I. Imperialism and China during the 19th and early 20th century 

 

a) Chinese feudalism : Gentry, Bureaucracy and peasantry; the Confucian value system; 

Sinocentrism; the canton commercial system 

b) The transformation of China into an informal colony; the Opium Wars; the 

Unequal Treaties; the scramble for concessions; Finance Imperialism; the Open 

Door policy. 

c) Agrarian and Popular Movements : Taiping and Yi Ho Tuan 

d) Attempts at Self-Strengthening (Tzu-Chiang): Reforms of 1860-95; 1898; and 1901-08. 

ii) The Emergence of Nationalism in China 

a) The Revolution of 1911: Causes , nature and significance; the social 

composition of the Revolution; Sun Yat-sen and his contribution; the formation 

of the Republic; Yuan Shih Kai; War Lordism. 

b) May Fourth Movement of 1919: Nature and Significance 

II. History of China (cc.1919 – 1949) 

i) Nationalism and Communism in China (1921 – 1937) 

a) Formation of CCP; and the 

b) The First United Front 

i) The Communist Movement (1938-1949) 

ii) The Jiangxi Period and the rise of Mao Tse Tung 

 

Essential Readings 

 

Beckamann George M., Modernization of China and Japan Harper & Row, 1962 



Bianco Lucien, Origins of the Chinese Revolution, 1915 -1949 Stanford University 
Press, 1973 Chesneaux Jean, et al, China from Opium War to 1911 Revolution to 

Liberation. Hassocks, Sussex : The Harvester Press, cop.1976 

Chesneaux Jean, Peasant Revolts in China, 1840 – 1949 W. W. Norton ,1973 

Chung Tan, China and the Brave New World : A Study of the Origins of the Opium 

War, 1840 - 42 

Chung Tan, Triton and Dragon : Studies on the Nineteenth Century China and 

Imperialisms Gian Publishing House, 1986 

Fairbank J.K (ed), The Cambridge History of China, Vol. X Cambridge 

University Press, 1978 Fairbank John K., et al, and East Asia: Modern 

Transformation London : Allen & Unwin,1965 Franke Wolfgang, A Century of 

Chinese Revolution University of South Carolina Press, 1980 Hsu Y.Immanuel, 

The Rise of Modern China OUP 1995 

Jansen M.B., Japan and China: From War to Peace, 1894 – 1972 Chicago : 

Rand McNally College Pub. Co., [1975 

Johnson Chalmers A, Peasant Nationalism and Communist Power: The 

Emergence of Red China, 1937 -1945 Stanford, 1962 

 

Michael Franz, The Taiping Rebellion Seattle and London: University of 
Washington Press, 1971 

 

Peffer Nathaniel, The Far East: A Modern History. University of Michigan 

Press, 1958 Purcell Victor, The Boxer Uprising: A Background Study. 

Cambridge University Press, 2010 Schifrin Harold Z, Sun Yat-Sen and the 

Origin of the Chinese Revolution. University of California Press, 1968 

Schuramann Franz and Schell Orville (eds.), China Readings, 2 Volumes, 

(Imperial China, and Republican China) Penguin; First edition 1967 

Schwartz Benjamin I., Mao and the Rise of Chinese Communism. Stanford, 

Stanford University Press,. 1951. 

Sheng Hu, Imperialism and Chinese Politics. Foreign Languages Press, 1981 

The Yi Ho Tuan Movement, The Revolution of 1911, Foreign Language Press, Beijing. 

Tse Tung Chow, The May Fourth Movement: Intellectual Revolution in Modern China. 

Stanford University Press: Stanford, 1967 

Wright Mary C., China in Revolution : The First Phase, 1900 – 1913. New 

Haven: Yale University Press, 1968 

Yu-teng Ssu and K. Fairbank John , China’s Response to the West. 

Cambridge: Harvard University Press, 1954 

http://books.rediff.com/publisher/stanford-university-press?sc_cid=www.google.co.in%7Cpublisher
http://books.rediff.com/publisher/stanford-university-press?sc_cid=www.google.co.in%7Cpublisher


চ ৌধুরী চেবপ্রসাে, আধুনিক যুগে পূব ব এনিয়ার সংনিপ্ত ইনিহাস, পশ্চিমবঙ্গ রাজ্য পুস্তক 

পর্ বে, কলকািা, ১৯৮৬ 

ভট্টা ায ব অনমি,  ীগির রূপান্তগরর ইনিহাস, ১৮৪০-১৯৮৯, কলকািা, ২০০৪ 

 গট্টাপাধযায় হরপ্রসাে,  ীগির ইনিহাস, কলকািা, ১৯৮৮ 

চসি জ্হর, এ যুগের  ীিকথা, কলকািা, ২০০৭ 

 

 

  



DSEC 01 (Alternative) 
Sem. 05  

Course No: DSEC 01 (Alternative) 

Course Code: HHIS5DS12NTH  

Course Title: The Medieval World Beyond India: Social Formations and 

Cultural Patterns  

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objectives:  

1. To present an over view of the history of the cultural patterns and social formations in early medieval 

historic period beyond India with special emphasis on the history of Arabia, Central Asia, Roman Empire; 

and complex character of the convergence on the religious front- Islam, Judaism and Christianity. 

 

(A) Theoretical Segment (65 marks) 

GROUP- A 

I. Arabia: Bedouin Society: 

a) Tribal Organization (families and clans) 

b) System of Alliances 

c) Economic Structure 

d) Language and poetry 

 
II. The Steppes: 

a) A brief outline of Central Asia (Geography and History) 

b) Mongols : 

(i) The strategic location of Mongolia; 

(ii) Mongol Society: Tribal organization, different tribal formations, unification of 

the tribes under Chenghiz Khan 

(iii) Brief outlines of the Mongol Empire: Case Study: The Golden Horde, Tatar rule in 

Russia 

c) The Turks: 

(i) Conversion of the Turks to Islam from Buddhism 

(ii) Brief history of the Seljuks and the Ottomans 

(iii) The rise of the Ottoman Empire 

(iv) Ottoman Society and Administration. 

 

GROUP- B 



III. Crisis of the Roman Empire and its principal causes: Historiography 

 

IV. Religion and Culture in Medieval Europe: Society, Religious organizations 

(Church and Monastery), Carolingian renaissance 12th century renaissance, 

Position of Women in Medieval Europe, Witchcraft and Magic, Urbanization, 

Rise of University, Medieval art and architecture. 

V. The feudal society its origins and its crisis: 

Historiography GROUP- C 

VI. Judaism and Christianity under Islam 

 

Essential Reading: 

Ali, Syed Ameer, A Short History of the Saracens, Macmillan, 1900. 

Allsen, Thomas T., Culture and Conquest in Mongol Eurasia 

(Cambridge), Cambridge University Press, March 2004. 

Baker, Simon, Ancient Rome The Rise and Fall of an Empire, Ebury 

Publishing, 2006. Barthold, V., A Secret History of the Mongols, Cheng 
& Tsui Co, June 1999. 

Biran Michael, The Empire of the Qara Khitai in Eurasian History Between 

China and the Islamic World, Cambridge University Press, June 2008. 

Bloch, Marc, Feudal Society (2 Vols), Aakar Books, Revised 

Edition, July, 2017. Brundage (ed.), The Crusades, Marquette 

University Press, 1962. 

Burke, Edmund, III & Ira M. Lapidus, Islam, Politics and Social Movements, 

University of California Press, 1988. 

Burke, Peter, Popular Culture, Ashgate Publishing Ltd, 2009. 

Cohen, Mark, Under Crescent and Cross The Jews in the Middle Ages, 

Princeton University Press, 2008. 

Deansley, Margaret, A History of Early Medieval Europe, 476 to 911, 

Methuen, 1956. Dobb, Maurice Dobb, Studies in the Development of 

Capitalism, Routledge, First Edition, March, 1965. 

Goff, Le, Medieval Civilizations (400-1500), Blackwell Publishing, 

August 1991. Hitti, Philip K., History of the Arabs, Macmillan 

Education Ltd., First Edition, 1937. Inalcik, Halil, The Ottoman 

Empire, Phoenix, December 2001. 

Lewis, Bernard, The Arabs in History, Oxford University Press, 6th 

Edition, May 2002. Lewis, Bernard, The Jews of Islam, 1984. 

Man, John, The Mongol Empire, Penguin Random 

House, May 2015. Pirenne, Heim, Medieval Cities, 

Princeton University Press, 1969. 

Smith, Leslie and Leyser, Conrad; Motherhood, Women and Society in Medieval 

Europe (400- 1400), Ashgate Publishing Ltd, 2011. 

Stuard, Susan Mosher (Ed.), Women in Medieval History and Historiography, 

University of Pennsylvania Press; New edition, December, 1988.  



DSEC 01 (Alternative) 
Sem. 05  

Course No: DSEC 01 (Alternative) 

Course Code: HHIS5DS12NTH  

Course Title: History of Bengal (c.1757-1905) 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objectives: 1. To become aware of the process of expansion and consolidation of 

British colonial rule in Bengal.  

2. To trace the history of Bengal renaissance and its pan-Indian influence.  

3. To assess the nature of response of Bengali Bhadra-lok to the imposition of 

western education and culture. 

4. To locate the growth of the both- Indian Nationalism and communalism in 

Indian Politics. 

(I) Theoretical Segment (65 marks) 

 

 
I. Political history of Bengal under the Nawabs: Rise of British power 

in Bengal from the battle of Plassey to Buxar. 

II. .Administrative history: 1765--1833 

III. Colonial economy: - Agriculture, trade and industry. 

IV. Cultural changes and Social and Religious Reform Movements: 
Christian missionaries- The advent of printing and its implications, 

education: Indigenous and western - Hindu and Muslim religious 

revivalist movements. 

V. Social Reforms and the women’s question. 

VI.  Protest movements and insurgencies against the Raj: The Fakir and 

Sannyasi revolts, Indigo Revolt (1859-1860), Pabna Peasant 

Uprisings (1873-76) 

VII. Partition of Bengal 1905: Curzon and the administrative blueprint. 

 
Select Readings: 

Bandyopadhyay, Sekhar. From Plassey to Partition: A History of 

Modern India. New Delhi: Orient Blackswan , 2004 

https://www.thriftbooks.com/w/from-plassey-to-partition-a-history-of-modern-india_sekhar-bandyopadhyay/961116/#isbn%3D8125025960
https://www.thriftbooks.com/w/from-plassey-to-partition-a-history-of-modern-india_sekhar-bandyopadhyay/961116/#isbn%3D8125025960


Banerjee Dube, Ishita. A History of Modern India. Cambridge University 

Press, 2015 

Bayly C.A., Indian Society and the Making of the British Empire 

Cambridge University Press, 1995 

 
Choudhary Sushil, Prelude to Empire: Plassey Revolution of 1757. 

Delhi: Manohar, 2000. 

Ghosh, Suresh Chandra. The History of Education in Modern India, 

1757 - 2012 Delhi: Orient Blackswan , Edition4, 2013 

Guha, Ranajit . Elementary Aspects of Peasant Insurgency in Colonial 

India. New Delhi: Oxford University Press, 1983. 

Islam, Sirajul ed. History of Bangladesh 1704-1971 (Vols. I,II & III) 

Dhaka: Asiatic Society of Bangladesh, 1997 

Khan Abdul Majed, Muhammad Reza Khan and the Transition in 

Bengal . Cambridge University Press, 1969 

 

Kopf David, British Orientalism and the Bengal Renaissance: The 

Dynamics of Indian Modernization, 1773-1835 University of California 

Press, 1969 

 

Kopf David, The Brahmo Samaj and the Shaping of the Modern Indian 

Mind. Atlantic Publishers 1979. 

 

Marshall P.J, Bengal the British Bridgehead Bengal: The British 

Bridgehead: Eastern India 1740-1828. Cambridge University Press. 

1987 

Metcalfe, Thomas, Ideologies of the Raj. Cambridge: Cambridge 

University Press, 1995. 

Sinha ,  N.K.  ed.  The history of  Bengal 1757- 1905 Calcutta: 

Calcutta University Press, 1967 

বন্দ্যোপোধ্যোয় শেখর, পলোশে শেন্দে পোশটিেোন, ওশরন্দয়ন্ট লংম্যোন 

চন্দ্র শবপোন এবং অনযোনয, ভোরন্দের স্বোধ্ীনেো সংগ্রোম্, শে শপ বোগশচ এন্ড শেোং, েলেোেো 
চন্দ্র শবপোন এবং অনযোনয, ভোরেবর্ি-স্বোধ্ীনেোর পন্দর, আন্ পোবশলেোসি, েলেোেো 
চন্দ্র শবপোন, আধু্শনে ভোরে: ঔপশনন্দবশেেেোবোদ ও জোেীয়েোবোদ, শে শপ বোগশচ এন্ড শেোং, েলেোেো 
চযোটোজিী জয়ো, বোংলো ভোগ শিোলঃ শি্ু সোম্প্রদোশয়েেো ও শদে শবভোি, ১৯৩২-১৯৪৭, এল আলম্ো পোবশলন্দেেন, 
েলেোেো, ২০০৩ 
শদেোই এ আর, ভোরেীয় জোেীয়েোবোন্দদর সোম্োশজে পটভূশম্, শে শপ বোগশচ এন্ড শেোং, েলেোেো 
দত্ত রজনীপোম্, আশজেোর ভোরে  
সরেোর সুন্দেোভন, বোংলোর শরন্দনসোাঁস, দীপোয়ন, েলেোেো 

https://www.goodreads.com/author/list/658874.Suresh_Chandra_Ghosh


শিপোঠী অম্ন্দলে, স্বোধ্ীনেো সংগ্রোন্দম্ ভোরন্দের জীেীয় েংন্দগ্রস ১৮৮৫-১৯৪৭,  আন্ পোবশলেোসি, েলেোেো,২০১২ 
শিপোঠী অম্ন্দলে, ভোরন্দের মু্শি সংগ্রোন্দম্ চরম্পন্থী পবি, আন্ পোবশলেোসি, েলেোেো 
মু্ন্দখোপোধ্যোয় িীন্দরন্দ্রনোে, ভোরেবন্দর্ির ইশেিোস (২য় খন্ড) (মু্ঘল ও শিশটে ভোরে), পশিম্বঙ্গ রোজয পুস্তে পেিদ, 
৪েি মু্দ্রণ, ১৯৯৮ 
সুর শনশখল, ভোরেীয় জোেীয়েোবোদী আন্দ্োলন্দনর পটভূশম্, পশিম্বঙ্গ রোজয পুস্তে পর্িদ, ১৯৮৯ 
চন্দটোপোধ্যোয় প্রণবেুম্োর, আধু্শনে ভোরে (১৮৮৫-১৯২০) (১ম্ খন্ড), পশিম্বঙ্গ রোজয পুস্তে পর্িদ, ১৯৯৮  
চন্দটোপোধ্যোয় প্রণবেুম্োর, আধু্শনে ভোরে (১৯২০-১৯৪৭) (২য় খন্ড), পশিম্বঙ্গ রোজয পুস্তে পর্িদ, ১৯৯৯ 
শসন সুনীল, ভোরন্দে েৃশর্ সম্পেি (১৭৯৩-১৯৪৭),পশিম্বঙ্গ রোজয পুস্তে পর্িদ, ১৯৮৫  

  



DSEC02 
Course No: DSEC02 

Course Code: HHIS5DS21NTH 

Course Title: History of Historiography: The Western Tradition 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objectives: 

1. To enable the students to understand history.  

2. To learn the trends of historical writings and historical methods. 

 

(A) Theoretical Segment (65 marks) 

Module -1: History and Historiography 

History—the word, the meaning the definition, Historiography—the meaning and definition 

 

Module - 2: Development of Genre 

Greek Historiography—Herodotus, Thucydides 

 

Module - 3: The Historical Revolution 

The impact of Renaissance on Historiography, The historical Revolution and its origins, The 

Cause and growth of the historical Revolution, The Speculative History and the Enlightenment, 

Response to Antiquarianism 

 

Module – 4: The New Science of History 

 The New Science of History, Vico’s Idea of History, The Idea of Progress, The Perfection of 

Empirical History, Ranke’s History: An Assessment 

 

Module – 5: Possitivism in History 

Possitivism, Influence of Possitivism on Historiography, August Comte, Carl Marx, Marxian 

Historiography 



Module -6: The Twentieth Century 

i) Bury 

ii) Toynbee 

iii) Namiere 

iv) Christopher Hill 

 

Module –7: Towards Total History and Beyond 

i) Annales school  

ii) Fernand Braudel 

iii) Structuralism 

iv) Antonio Gramsci 

v) Post-modern arraignment of History 

vi) Michel Faucault 

vii) Jacques Derrida 

 

(B)Tutorial Segment (15 Marks) 

(i)Core-Course based topics 

(ii) Topics on Current Affairs. 

(iii) Book Review. 

 

 

  



DSEC02 (Alternative) 
  

Sem. 05  

Course No: DSEC 02 (Alternative) 

Course Code: HHIS5DS22NTH  

Course Title: History of Southeast Asia – The 19th Century 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives:  

1. To introduce the student to the diverse countries of the region and provide an insight into the 

historical background.  

2. To become aware of the pre-colonial state of the region and the nature and patterns of   

‘Colonization’  

 

(I) Theoretical Segment (65 marks) 

 

I. Pre-Colonial Structures of Power and Authority c.1800 

 
II. Economy and Society in early 19th c. 

a) Patterns of production in agriculture and the crafts 

b) Organisation of trade and banking 

c) Cultural expressions : Folk and Classical 

d) Islam and popular culture 

 
III. Colonisation and Colonial Transformations: 

a) Processes of colonial controls and the Informal Empire in Thailand 

b) Peasant society and agrarian transformations, plantations, forests, mining. 

c) Urbanisation : Colonial cities in Plural Societies 

d) Culture : i) Colonial Discourses and the Creation of 

National Culture ii)Oral traditions, literacy and the case of 

Malay Hikayats. 

ii) Creation of Perfect Natives 

iii) Education 

 

Essential Readings 

Anderson B., Imagined Communities: Reflections on the Origin and Spread of 

Nationalism Verso 1983 

Benda H., The Crescent and the Rising Sun. The Hague, W. van Hoeve , 1958. 

Furnivall, Colonisation and the Plural Society Oxford University. Press, 1980 



Hart G., ed., Agrarian Transformations: Local Processes and the state in 

South-East Asia. Berkeley : University of California Press,1989 

 

Kemp J., ed., Peasants and Cities, Cities and Peasants : Rethinking Southeast 

Asian Models. Osborne Milton, South East Asia : An Introductory History 

Allen & Unwin, 2016. 

Tarling Nicholas, ed., Cambridge History of South-East Asia, 2 vols. 

Cambridge University Press . 1993. 

োসগুপ্ত অরুণ, েনিণ পূব ব এনিয়ার ইনিহাস 

চসি জ্হর,  েনিণ পূব ব এনিয়ার ইনিহাস, পশ্চিমবঙ্গ রাজ্যপুস্তক পর্ বে 

 

Suggested Readings 

Anderson B., Mythology and the Tolerance of the Javanese Southeast Asia 

Program Cornell University monograph series, Modern Indonesia Project 

(1985) 

Dijk Van C., Trousers, Sarongs and Jubbahs 

Dobblin C., Islamic Revivalism in a Changed Peasant Economy (1784 – 1847) 

London: Curzon Press, 1983 

Keys, Charles F., The Golden Peninsula Honolulu : University of Hawaii Press, 1995. 

Lev Daniel S., and McVey T., eds, Making Indonesia – Essays on Modern 

Indonesia. Ithaca: Cornell Southeast Asia Program, 1996 

Purcell Victor, The Chinese in South-East Asia London and New York: Oxford 

University Press, 1951 Winichakul Tongchai, Siam Mapped : A History of the Geo-

Body of a Nation University of Hawaii Press, 1994 

Wyatt, David K, Thailand: Studies in Thai History, 1999 

 

 

  



DSEC02 (Alternative) 
Sem. 05 

Course No: DSEC 02 (Alternative) 

Course Code: HHIS5DS22NTH 

Course Title: History of United States of America – I (c.1776 – 1945) 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objectives:  

1. To make the students aware of the important landmarks in American History and expose students to 

understand the process of nation building.  

2. To understand the dynamics of a multi cultural society.  

3. To understand the role and impact of USA on global politics between the two world wars.  

 

(I) Theoretical Segment (65 marks) 

 
I. The Background: 

The land and indigenous people: settlement and colonization by Europeans; 

early colonial society and politics; indentured labour- White and Black. 

 

II. Making of the Republic: 

a) Revolution : Sources of conflict : Revolutionary groups, Ideology: The War of 

Independence and its historical interpretations 

b) Processes and Features of Construction making : Debates, Historical interpretations. 

 
III. Evolution of American Democracy: 

a) Federalists: Jeffersonianism: Jacksonianism, Rise of political parties- 1840 – 

1960; judiciary- role of the Supreme Court 

b) Expansion of Frontier: Turner’s Thesis; Marginalization, displacement and 

decimation of native Americans; Case histories of Tecumseh , Shawnee 

Prophet. 

c) Limits of Democracy: Blacks and Women 

 

IV. Early Capitalism 

a) Beginnings of Industrialization 

b) Immigrants and changing composition of Labour; Early Labour Movements. 

 

V. The Agrarian South : 

a) Plantation economy 

b) Slave Society and Culture: Slave resistance. 

 



VI. Ante Bellum Foreign Policy: 

War of 1812: Monroe Doctrine: Manifest Destiny 

 
VII. Civil War: 

a)Abolitionism and 

Sectionalism 

b)Issues and 

interpretations 

c)Rise of Republicanism, Emancipation and Lincoln 

 

Essential Readings 

 

Bailyn Bernard, The Great Republic 1985. 

Bailyn Bernard, The Ideological Origins of the American Revolution. Harvard 

University Press 1967 

Beard Charles, An Economic Interpretation of the American Constitution. 

Macmillan, 1921 Brown Dee, Bury My Heart at Wounded Knee, An Indian History 

of the American West. Grover Gardner 1970 

Carroll Peter and Noble David, Free and Unfree: A New History of the United 

States. Penguin Books, 1977. 

Davis David B., The Problem of Slavery in the Age of Revolution 1770-1823. 

New York: Oxford University Press, 1999. 

Faulkner U., American Economic History . New York, Harper, 1960 

Fogel Robert, Railroads and American Economic Growth Baltimore: Johns Hopkins 

Press, 1964. 

Foner Eric, America’s Black Past. Harper collins, 1970 

Franklin, John Hope, From Slavery to Freedom. New York: Alfred A Knopf, 1947 

Grobb Gerald N., and Billias George A., Interpretations of American History: 

Patterns and Perspectives, 2 Vols. New York, Free Press 1972. 

Hofstadter Richard, The Age of Reform, From Bryan to FDR. Vintage 

Books, 1955 Kerber Linda, Women’s America: Refocussing the Past. 

Oxford University Press, 1991 Potter David M., The Impending Crisis 

HarperCollins, 1977 

Pratt W., A History of the United States Foreign Policy. Prentice-Hall, 1965 

Randail James, The Civil War and Reconstruction. W. W. Norton & Company ,1937 

Randall J.G and Donald David, The Civil War and Reconstruction. Pickle Partners 

Publishing, 2016 



Stampp Kenneth, The Peculiar Institution, Slavery in the Antebellum South. (New 

York: Alfred A. Knopf, 1956 

Jackson Frederick Turner, The Frontier in American History. Henry Holt, 1921 

Wiebe Robert, The Search for Order. Farrar, Straus and Giroux, 1967 

 

Suggested Readings 

Benson Lee, The Concept of Jackson Democracy: New York as a Test Case 

Princeton Legacy Library 1961 

Billington Ray A., Westward Expansion. UNM Press, 2001 

Boyer Paul, Sitkoff Harvard, Woloch Nancy, The Enduring Vision : A History of 

the American People, Vols. 1 and 2. Houghton Mifflin; 5th Revised edition 2003 

Cochran Thomas, The Inner Revolution Harper Torchbooks, The Academy Library), 

1964. 

Craven A.O., The Growth of Southern Nationalism, 1848 – 1861. Louisiana State 

University Press, 1953 

Davis lance E.,(ed.), American Economic Growth. Harper & Row; First edition 1972 

Degler Carl N., At Odds: Women and Family in America from the Revolution to the 

Present. 

Oxford University Press, 1980 

Fogel and Engerman, Time on the Cross. Brown and Company, 1974. 

Gould Lewis L., (ed.), The Progressive Era. Longman, 2001 

Hicks, John D., The Federal Union : A History of USA since 1865. 

Houghton Mifflin, 1964 Kaushik R.P., Significant Themes in American 

History. Ajanta Publications, 1983 Kennedy, David M., Bailey Thomas and 

Piehl Mel, The Brief American Pageant. Cengage Learning, 1999. 

Kristol Irving, Wood Gordon and others, America’s Continuing 

Revolution. Washington : American Enterprise Institute for Public 

Policy Research, 1975] Leopard Richard W., The Growth of 

American Foreign Policy. Alfred A. Knopf 1967 Miller Perry, From 

Colony to Province. Harvard University Press, 1953 

Nash Gary (ed.), Retracing the Past. 

Longman, 2000 Pelling Henry, American 

Labor. University of Chicago 1960 Pessen 

https://www.jstor.org/bookseries/j.ctt8f9frs?refreqid=excelsior%3A86b10e8a59cc466a2f7297928f26d4e8
https://www.jstor.org/bookseries/j.ctt8f9frs?refreqid=excelsior%3A86b10e8a59cc466a2f7297928f26d4e8


Edward, Jacksonian Panorama. Bobbs-

Merrill, 1976 

Sellers Charles, May Henry and McMillen Neil, A Synopsis of American History; 2 
volumes. 

Rand McNally College Pub. Co., 1976 

Tripathi Dwijendra and Tiwari S.C., Themes and Perspectives in American History 

American Studies Research Centre, 1978. 

Weinstein James, The Corporate Ideal in the Liberal state. 1900-1918 Beacon Press, 1985 

 

  



DSEC03 

Sem. 06 (Jan-June) 

Course No: DSEC03 

Course Code: HHIS6DS31NTH 

Course Title: Contemporary Global Politics (1945-1991) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives:  

1.To focus on the historical forces and movements that led to a paradigm shift in the global 

politics- from ‘bi-polarism’ to the emergence of ‘globalization’. 

2. To understand and analyse the underlying realities and interpret the long term impact across 

the globe. 
 

(A) Theoretical Segment (65 marks) 

Module 1: The Bipolar World 

1.1 Sovietization of Eastern Europe 

1.2 Americanization of Western Europe  

1.3 The US Foreign Policy in Post War Period; Truman Doctrine and Marshale 

Plan  

1.4 The Cold War: A New War the Horizon,(Origin and Nature) 

1.5 The System of Military and Economic Alliance: Nato, Seato, Warshaw,  

Comecon 

 

Module 2: Decolonization and The Third World 

2.1 Decolonization in Asia and Africa: An Overview and the Process 

2.2 Non Alignment and Third World 

2.3 Neo Colonization 

 

Module 3: Bipolar Politics after 1950's 

3.1 Tension within the Soviet Bloc 

3.2 Biopolarism,Regional Conflicts: Vietnam,Korea,Cuba 

3.3 Emergence of Communist China in Global Politics 

3.4 Sino-American, Sino-Soviet, Indo-Pak, India-Bangladesh Bilateral Relations 

 



Module 4: West Asia Crisis  

4.1 The Birth of Israel 

4.2 Arab-Israel Conflict 

4.3 The Arab World and Iran 

4.4 The Islamic Revolution and its International Implications 

 

Module 5: The World after the Cold War 

5.1 Collapse of Soviet Union and the End of Cold War 

5.2 Emergence of the Unipolar World and Its Significance for International Politics 

5.3 Reunification of Germany 

5.4 Globalization, Multi-Polarism and Regionalism 

 
B Tutorial Segment (15 Marks) 

(i)Core-Course based topics 

(ii) Topics on Current Affairs. 

(iii) Book Review. 

 

 

 

 
Selected Readings 

 

Asa Briggs and Patricia Clavin, Modern Europe 1789 – Present, 

Delhi, 2009. Peter Calvocoressi, World Politics 1945 – 2000, 

New Delhi, 2006. 

Edward Crankshaw, The New Cold War : Moscow vs. Peking, Penguin 

Books, 1963. Issac Dentscher, Russia, China, and the West, Penguin 

Books, 1949. 

Eric Hobsbawm, The Age of Extremes : The Short Twentieth Century, 

London, 1994. Eric Hobsbawm, Globalisation, Democracy and 

Terrorism, London, 2007. 

Henry Heller, The Cold War and the New Imperialism, New York, 2007. 
 



Wayne C. Mcwilliam and Harry Piotrowsky, The World since 1945: A History of 

International Relations, New Delhi, 2018. 

Andreas Wenger and Doron Zimmermann, International Relations From the Cold 

War to the Globalized World, New Delhi, 2010. 

John Merriman, A History of Modern Europe From Renaissance to the Present, London, 

1996. 

Norman Lowe, Mastering Modern World History, Hampshire, Palgrave Macmillan 2013. 
 

Kathleen A. Laughlin and Jacqueline L. Castledine, Breaking the wave : 

women, their organizations, and feminism, 1945-1985 New York : 

Routledge, 2011. 

Wini Breines, Trouble Between Us: an Uneasy History of White and Black 

Women in the Feminist Movement New York : Oxford University Press, 2006. 

Gail Collins, When Everything Changed: the Amazing Journey of American 

Women from 1960 to the Present, New York : Little, Brown and Co., 2009. 

P. Eric Louw , The Rise, Fall, and Legacy of Apartheid, Praeger, 2004 
 

Ryan M. Irwin Gordian Knot: Apartheid and the Unmaking of the Liberal World 

Order, Oxford University Press, 2012 

Mark Newman , The Civil Rights Movement , Edinburgh University Press, 2004 

 

 

 

 

 

 

 

 

 

  



 

DSEC 03 (Alternative) 
Sem. 06 

Course No: DSEC 03 (Alternative) 

Course Code: HHIS5DS32NTH 

Course Title: History of Modern East Asia – II Japan (c.1868 – 1945) 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course Objectives:  

1. To present an over view of the History of Japan highlighting its transition from feudalism to capitalism 

and emergence of Japanese Imperialism.  

  2. To understand the nature of Japanese militarism and global impact of the involvement of Japan on the 

world history. 

 

(I) Theoretical Segment (65 marks) 

  

 

I) Transition from feudalism to capitalism: 

a) Crisis of Tokugawa Bakuhan system 

b) Meiji Restoration : Its nature and Significance 

c) Political Reorganization 

d) Military Reforms 

e) Social, cultural and educational reforms (Bunmeikaika) 

f) Financial reforms and educational development in the ‘Meiji’ era 

g) Meiji Constitution 

 
II) Japanese Imperialism 

a) China 

b) Manchuria 

c) Korea 

           III) Democracy and Militarism / Fascism 

a) Popular/ People’s Rights Movement 

b) Nature of political parties 

c) Rise of Militarism-Nature and significance 

d) Second World War; American occupation 

 

Essential Readings 

Allen George, A Short Economic History of Modern Japan. 

Psychology Press, 2003 Beasley G., The Modern History of Japan. 



Weidenfeld & Nicolson, 1963 

Beckman George M, Modernization of China and Japan. Joanna Cotler Books 

, 1962 Beckman George M, The Making of the Meiji Constitution . Praeger; 

New edition 1975 Fairbank John K., et al, East Asia: Modern Transformation. 

London : Allen & Unwin,1965 Jansen M B (ed), The Cambridge History of 

Japan Vols. I and II 

Livingstone Jon, et al., The Japan Reader (Imperial Japan : 1800 – 1945), Vol.I 

Pantheon, 1974 Mikiso Hane, Modern Japan: A Historical Survey. Westview 

Press, 4th edition 2008 

Norman E.H, Japan’s Emergence as a Modern State. Greenwood Press, 1973 

Peffer Nathaniel, The Far East: A Modern History. University of Michigan 

Press, 1968 - Pyle Kenneth B., The Making of Modern Japan. D.C. Heath, 

1996 

Storry Richard, A History of Modern Japan Penguin 

Books, 1991 Vinacke H, A History of the Far East 

in Modern Times 1928 

 

চ ৌধুরী চেবপ্রসাে, আধুনিক যুগে পূব ব এনিয়ার সংনিপ্ত ইনিহাস, পশ্চিমবঙ্গ রাজ্য পুস্তক 

পর্ বে, কলকািা, ১৯৮৬ 

ভট্টা ায ব অনমি, জ্াপাগির রূপান্তগরর ইনিহাস, ১৬০০-১৯৪৫, কলকািা, ২০০৫ 

 গট্টাপাধযায় হরপ্রসাে, জ্াপাগির ইনিহাস, কলকািা, ১৯৮৬ 

গুহরায় নসদ্ধাথ ব, আধুনিক পূব ব এনিয়ার ইনিহাস:  ীি ও জ্াপাগির ইনিহাস, কলকািা, ১৯৯৬ 

 

  



DSEC 03 (Alternative) 
Sem. 06 

Course No: DSEC 03 (Alternative) 

Course Code: HHIS5DS32NTH 

Course Title: History of Bengal (c.1905-1947) 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

Course Objectives: 1. To become aware of the contributions of Bengal, both ideological and 

political, in India’s struggle for freedom. 

 2. To highlight the impact of Bengal politics on Indian politics during freedom movement. 

 

(I) Theoretical Segment (65 marks) 

  

I. Partition of Bengal and Swadeshi Movement (1905-08) Political ideology 

and organizations, rise of Extremism in Bengal, Swadeshi movement, 

Revolutionary terrorism. 

 

II. Communal Politics: 1906- 30 Birth of Muslim League, and the Hindu response. 

 

III.  Gandhian nationalism after 1919, Non- Cooperation and Khilafat 

movement, Swaraj party, Civil Disobedience movement, Revolutionary 

Nationalists and the beginnings of Left politics in the 1920s, Rise of Krishak 

Praja Party, Muslim League in Bengal politics. 

IV. Government of India Act 1935 and its aftermath: 

 

V. Peasant Movements in Bengal 1920-1946, Labour Movement in Bengal 

1920-1946, Caste Movement in Bengal 1920-1946, Women’s Movements in 

Bengal 1920-1946. 

VI. Subhash Chandra Bose and the Congress, Quit India Movement in Bengal, 

Post war upsurges in Bengal- Left wing movements. 

VIII. Independence and Partition: Communal Riots, the great Calcutta killing and 

Noakhali  riots, Hindu Mahasabha, Muslim League, freedom and Partition, 

Birth of West Bengal and East Pakistan. 

 

Select Readings: 



 

Bhattacharya Sabyasachi , The Defining Moments in Bengal 1920–1947 New 

Delhi: Oxford University Press, 2014. 

Brown Judith, Gandhi’s rise to Power, 1915-22. Cambridge 

University Press, 1974 Brown Judith, Gandhi: A Prisoner of Hope. 

Yale University Press, 1991 

Chandra Bipan, Panikkar K.N., Mukherjee Mridula, Mahajan Sucheta 

and Mukherjee Aditya, India’s, Struggles for Independence. 

Hiren Chakrabarty, Political Protest In Bengal : Boycott and 

Terrorism 1905- 1918 Papyrus,Calcutta 

Das Suranjan, Communal Riots in Bengal 1905-47, Oxford 

University Press, OUP 1991,1993 

Sarkar Sumit, Modern India, 1885-1947. Macmillan Publishers India 

Publication, 2000. Sarkar  Sumit  ,  The  Swadeshi  Movement  in  Bengal  

1903-1908  New  Delhi:People's Publishing House, 1973 

Tripathi Amalesh, The Extremist Challenge: India between 1890 and 

1910 Orient Longmans, 1967. 

বগ্যাপাধযায় চিখর, পলানি চথগক পার্টবিাি, ওনরগয়ন্ট লংমযাি 

 ন্দ্র নবপাি এবং অিযািয, ভারগির স্বাধীিিা সংগ্রাম, চক নপ বােন  এন্ড চকাং, কলকািা 

 ন্দ্র নবপাি এবং অিযািয, ভারিবর্ ব-স্বাধীিিার পগর, আি্ পাবনলিাস ব, কলকািা 

 ন্দ্র নবপাি, আধুনিক ভারি: ঔপনিগবনিকিাবাে ও জ্ািীয়িাবাে, চক নপ বােন  এন্ড চকাং, 

কলকািা 

 যাটাজ্ী জ্য়া, বাংলা ভাে চহালঃ নহ্ ুসাম্প্রোনয়কিা ও চেি নবভাহ, ১৯৩২-১৯৪৭, এল আলমা 

পাবনলগকিি, কলকািা, ২০০৩ 

চেিাই এ আর, ভারিীয় জ্ািীয়িাবাগের সামাশ্চজ্ক পটভূনম, চক নপ বােন  এন্ড চকাং, কলকািা 

েত্ত রজ্িীপাম, আশ্চজ্কার ভারি  

সরকার সুগিাভি, বাংলার চরগিসা াঁস, েীপায়ি, কলকািা 

শ্চিপাঠী অমগলি, স্বাধীিিা সংগ্রাগম ভারগির জ্ীিীয় কংগগ্রস ১৮৮৫-১৯৪৭,  আি্ 

পাবনলিাস ব, কলকািা,২০১২ 

শ্চিপাঠী অমগলি, ভারগির মুশ্চি সংগ্রাগম  রমপন্থী পব ব, আি্ পাবনলিাস ব, কলকািা 

ভট্টা ায ব সবযসা ী, বাংলায় সনিিণঃ ইনিহাগসর ধারা ১৯২০-৪৭, অক্সফর্ব ইউনিভানস বর্ট চপ্রস, 

২০১৮ 

মুগখাপাধযায় হীগরন্দ্রিাথ, ভারিবগর্ বর ইনিহাস (২য় খন্ড) (মুঘল ও নির্টি ভারি), পশ্চিমবঙ্গ 

রাজ্য পুস্তক পি বে, ৪থ ব মুদ্রণ, ১৯৯৮ 

সুর নিনখল, ভারিীয় জ্ািীয়িাবােী আগ্ালগির পটভূনম, পশ্চিমবঙ্গ রাজ্য পুস্তক পর্ বে, ১৯৮৯ 

 গট্টাপাধযায় প্রণবকুমার, আধুনিক ভারি (১৮৮৫-১৯২০) (১ম খন্ড), পশ্চিমবঙ্গ রাজ্য পুস্তক 

পর্ বে, ১৯৯৮  

 গট্টাপাধযায় প্রণবকুমার, আধুনিক ভারি (১৯২০-১৯৪৭) (২য় খন্ড), পশ্চিমবঙ্গ রাজ্য পুস্তক 

পর্ বে, ১৯৯৯ 

চসি সুিীল, ভারগি কৃনর্ সম্পকব (১৭৯৩-১৯৪৭),পশ্চিমবঙ্গ রাজ্য পুস্তক পর্ বে, ১৯৮৫  

  

https://www.amazon.in/Swadhinta-Sangrame-Bharater-Jatiya-Congress/dp/8170662370/ref%3Dsr_1_1?s=books&amp;ie=UTF8&amp;qid=1523166690&amp;sr=1-1&amp;refinements=p_27%3AAmalesh%2BTripathi
https://www.amazon.in/Swadhinta-Sangrame-Bharater-Jatiya-Congress/dp/8170662370/ref%3Dsr_1_1?s=books&amp;ie=UTF8&amp;qid=1523166690&amp;sr=1-1&amp;refinements=p_27%3AAmalesh%2BTripathi
https://www.amazon.in/Swadhinta-Sangrame-Bharater-Jatiya-Congress/dp/8170662370/ref%3Dsr_1_1?s=books&amp;ie=UTF8&amp;qid=1523166690&amp;sr=1-1&amp;refinements=p_27%3AAmalesh%2BTripathi


DSEC04 
Sem. 06 (Jan-June) 

Course No: DSEC04 

Course Code: HHIS6DS41NTH 

Course Title: History of Historiography: The Indian Tradition 

No of Credits-06 

Full Marks-100 (AH. 05, I.A/MS-15, TU-15, ES-65) 

Course Objective: 

 

  Historiography is a comparatively new area of historical study. 

Historiography literally means the art of writing history. It is the history of 

historical writings. The study of historiography is of a significant value to the 

researchers and professionals. 

          This course aims: 

(i) to present to the UG students an overview of the long evolution of history 

in the Indian tradition. 

(ii) to make the students acquainted with the ideas and varieties of History, 

changing concepts of History and currents of the historical thoughts in 

different periods of Indian history. 

Couse Outcome: 

      After the completion of the course students of History honours  

would be able to  

(i) know about the evolution of ideas and techniques associated with the 

writings of History in India. 

(ii) form an idea about changing attitudes towards the nature of History. 

(iii) acquire basic knowledge and skills required for historical research and 

methodology.    

(iv) understand the history of the marginalised and acquire skills to  empower 

them.    

 

Module 01: Meaning and Nature of History 

Meaning of History, Is History a Science, Historical Facts and Explanations in 

History, Objectivity in History, History and Allied Fields, Historiography and 

Preconditions of Historiography 



 

Module-02: Indology and Recovery of Indian History 

The Indological Recovery of Early Indian History 

The Development of Indological Studies: 

Colebrooke and Max Muller, Prinsep and Cuuningham, Significance of Orientalist 

recovery of Early Indian History 

 

Module-03: Medieval Indo-Muslim Historiography 

The Sultanate Period 

The Mughal Period 

Historiography in 18th century India 

An Assessment of Mughal Historiography 

Modern Muslim Historiography on Medieval India 

Modern non-Muslim Historians and Historiography on Medieval India 

 

Module-04: British Imperialist (Colonial) 

Historiography on India: An overview 

James Mill and Mill Tradition 

Ideas Behind Late 19th Century Imperialism 

The British Imperialist Administrator-historians 

 

Module-05: Indian Nationalist Historiography: A Critical assessment 

Module-06: The New History-Trends in post-Independence period in India 

The Marxist phase of Indian Historiography 

The Subaltern studies: Historiography of Protest 

 

Tutorial Segment 

 

Essential Readings: 

1. E.Sreedharan: A Text Book of Historiography (500 BC to Ad 2000), Orient Black Swan (Reprint, 

2012) 

2. K. Satish Bajaj: Recent Trends in Historiography, Anmol Publications, New Delhi (1998) 

3. Ranajit Guha: Subaltern Studies (4 Vol.), OUP, New Delhi (1982) 

4. Mohibbul Hasan(ed): Historians of Medieval India, Meenakshi Prakashan, Meerut(1968) 



5. R.C. Majumdar: Historiography in Modern India, Asia Publishing House, Bombay (1967) 

6. Harbans Mukhia: Historians and Historiography During the Reign of Akbar, Vikas Publishing, New 

Delhi (1976) 

7. Ramesh Chandra Sharma et.al: Historiography and Historians since Independence, M.G. Publisher, 

Agra (1991) 

8. Romila Thapar: Interpreting Early India, OUP, New Delhi (1992) 1994 

9. F. E. Partiger: Ancient Indian Historical Tradition 

10. V.S. Pathak: Ancient Indian Historians, Asia Publishing House, London (1963) 

11. S.P. Sen (ed): Historians and Historiography in Modern India, Institute of Historical Studies, Calcutta 

(1973) 1976 

12. Jagdish Narayan Sarkar: History of History Writing in Medieval India (Contemporary Historians), 

Ratna Prakashan, Calcutta (1977) 

13. R.C. Majumdar (ed): Bharatiya Vidya Bhavan Series: History and Culture of Indian People 

14. Naheem Jabbar: Historiography and Writing Postcolonial India, Manohar (2009) 

15. Peter Lambert and Phillipp Schofield (ed): Making History: San Introduction to the Histrory and 

Practices of a Discipline, Manohar, Indian Reprint (2008) 

16. A.R. Kulkarni: Maratha Historiography (Based on Heras Memorial Lectures), Manohar (2006) 

17. Sekhar Bandopadhyay: Bengal: Rethinking History (Essays in Historiography), Manohar (2001) 

18. Harbans Mukhia (ed): The Feudalism Debate, Manohar (Reprint, 2014) 

19. Romila Thapar: The Past Before US (Historical Traditions of Early North India) Orient Black swan 

(2015) 

20. Sylvie Guichard: The Construction of History and Nationalism in India (Textbooks, Controversies 

and Politics), Manohar (2012) 

 

  



 

DSEC 04 (Alternative) 

 

Sem. 06 

Course No: DSEC 04 (Alternative) 

Course Code: HHIS5DS42NTH 

Course Title: History of Southeast Asia – The 20th Century 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

 

Course Objectives:  

1. To introduce the student to the diverse countries of the region and provide an insight into the 

historical background.  

2. To become aware of ‘Colonization and Decolonization’, and the areas of conflict in this geo-

political region of prime historical importance. 

 

(I) Theoretical Segment (65 marks) 

 

I. Migration : Indian and Chinese Labour and Capital 

II. Movements of Resistance and the making of new identities 

a) Peasant resistance 

b) Radicalism and the Origins of the Vietnamese Revolution, 1920-1946 

c) Indonesian Revolution, 1945-1949 

III. Emergence of Modern Nations and States 

a) The Union of Burma (Mynamar), 1948-1962 

b) Indonesia, the Sukarno Era, 1949-1965 

c) Two Vietnams : 1946 - 1976 

 

Essential Readings 

 

Amin Mohammad and Malcolm Coldwell, ed, Malay: The Making of a Neo Colony, 

1977 Anderson B., Imagined Communities Reflections on the Origin and Spread of 

Nationalism Verso 1983 
Bandyopadhyay Sekhar, Burma Today, 1987 

Benda H., The Crescent and the Rising Sun The Hague, W. van Hoeve, 1958. 



 

Furnivall, Colonization and  the Plural Society Oxford University. Press, 1980 

Hart G., ed., Agrarian Transformations: Local Processes and the state in South-East 

Asia Berkeley : University of California Press,1989 

Kemp J., ed., Peasants and Cities, Cities and Peasants : Rethinking Southeast 

Asian Models. Legge John D, Indonesia (1964) 

Osborne Milton, South East Asia: An Introductory History Osborne Milton, Allen 

& Unwin, 2016. 

Ryan N. J, A History of Malaysia and Singapore, 1976 

Sardesai D.R, Vietnam : Trials and tribulations of a Nation (1988) 

Tarling Nicholas, ed., Cambridge History of South-East Asia, 2 vols. 

Cambridge University Press . 1993 

চসি জ্হর,  েনিণ পূব ব এনিয়ার ইনিহাস, পশ্চিমবঙ্গ 

রাজ্যপুস্তক পর্ বে 

মুগখাপাধযায় সুগবাধ, েনিণ পূব ব এনিয়া, 

Suggested Readings 

Anderson B., Mythology and the Tolerance of the Javanese Southeast Asia Program 

Cornell University monograph series, Modern Indonesia Project (1985) 

Dijk Van C., Trousers, Sarongs and Jubbahs 

Dobblin C., Islamic Revivalism in a Changed Peasant Economy (1784 – 1847) ) London: 

Curzon Press, 1983 

Keys, Charles F., The Golden Peninsula Honolulu :University of Hawaii Press, 1995. 

Lev Daniel S., and McVey T., eds, Making Indonesia – Essays on Modern 

Indonesia. Ithaca: Cornell Southeast Asia Program, 1996 

Purcell Victor, The Chinese in South-East Asia London and New York: Oxford 

University Press, 1951 

 

Winichakul Tongchai, Siam Mapped : A History of the Geo-Body of a Nation 

University of Hawaii Press, 1994 

 

Wyatt, David K, Thailand: Studies in Thai History, 1999 

 

  



DSEC 04 (Alternative) 
Sem. 06 

Course No: DSEC 04 (Alternative) 

Course Code: HHIS5DS42NTH 

Course Title: History of United States of America – II (c.1776-1945) 

 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

 

 

Course Objectives:  

1. To make the students aware of the important landmarks in American History and expose students to 

understand the process of nation building.  

2. To understand the dynamics of a multi cultural society.  

3. To understand the role and impact of USA on global politics between the two world wars.  

 

 

(I) Theoretical Segment (65 marks) 

 

I. Reconstructions: Political changes and agrarian transformation: 

a) Conservative and Radical phases. 

b) The New South: Participants and Reactions, Carpetbaggers; Scalawags, 

Blacks, Ku Klux Klan. 

 

II. Industrial America: 

a) Growth of Capitalism and Big Business. 

b) Business cycles; Depression.. 

 
III. Resistance and Reform: 

a) Labour movements and Unionization. 

b) Agrarian crisis and populism. Urban corruption and progressivism. 

c) New Deal. 

 
IV. U.S Imperialism 

a) Spanish-American War 

b) Expansion in the Far east and Latin America 

c) World War I and Fourteen Points 

d) Isolation 

e) Americans in World War II: Bombing of Hiroshima and Nagasaki 

 



V. Afro-American Movements: 

Black Movements: Booker T. Washington, W.E.B Dubois, NAACP and Marcus Garvey. 

 
VI. Women’s Movements: 

a) Rise of the Lowell Factory System 

b) Abolitionists and Women’s rights movement 

c) Suffrage 

d) Afro-American Women 

 
VII. Religious, Cultural and Intellectual Trends: 

a) Religious movements; Early Revivalism; Puritans, Quakers; Mormons; Temperance 

b) Mass Culture (circa 1900 – 1945) 

c) Major Literary trends (circa 1900 – 1945) 

 

Essential Readings 

Bailyn Bernard, The Great Republic 1985. 

Bailyn Bernard, The Ideological Origins of the American Revolution. Harvard 

University Press 1967 

Beard Charles, An Economic Interpretation of the American Constitution. 

Macmillan, 1921 Brown Dee, Bury My Heart at Wounded Knee, An Indian History 

of the American West. Grover Gardner 1970 

Carroll Peter and Noble David, Free and Unfree: A New History of the United 

States. Penguin Books, 1977. 

Davis David B., The Problem of Slavery in the Age of Revolution 1770-1823. 

New York: Oxford University Press, 1999. 

Faulkner U., American Economic History . New York, Harper, 1960 

Fogel Robert, Railroads and American Economic Growth Baltimore: Johns Hopkins 

Press, 1964. 

Foner Eric, America’s Black Past. Harper collins, 1970 

Franklin, John Hope, From Slavery to Freedom. New York: Alfred A Knopf, 1947 

Grobb Gerald N., and Billias George A., Interpretations of American History: 

Patterns and Perspectives, 2 Vols. New York, Free Press 1972. 

Hofstadter Richard, The Age of Reform, From Bryan to FDR. Vintage 

Books, 1955 Kerber Linda, Women’s America: Refocussing the Past. 

Oxford University Press, 1991 Potter David M., The Impending Crisis 

HarperCollins, 1977 

Pratt W., A History of the United States Foreign Policy. Prentice-Hall, 1965 

Randail James, The Civil War and Reconstruction. W. W. Norton & Company ,1937 



Randall J.G and Donald David, The Civil War and Reconstruction. Pickle Partners 

Publishing, 2016 Stampp Kenneth, The Peculiar Institution, Slavery in the Antebellum 

South. (New York: Alfred A. Knopf, 1956 

Jackson Frederick Turner, The Frontier in American History. Henry Holt, 1921 

Wiebe Robert, The Search for Order. Farrar, Straus and Giroux, 1967 

 

Suggested Readings 

 

Benson Lee, The Concept of Jackson Democracy: New York as a Test Case 
Princeton Legacy Library 1961 

 

Billington Ray A., Westward Expansion. UNM Press, 2001 

Boyer Paul, Sitkoff Harvard, Woloch Nancy, The Enduring Vision : A History of 

the American People, Vols. 1 and 2. Houghton Mifflin; 5th Revised edition 2003 

Cochran Thomas, The Inner Revolution Harper Torchbooks, The Academy Library), 

1964. 

Craven A.O., The Growth of Southern Nationalism, 1848 – 1861. Louisiana State 

University Press, 1953 

Davis lance E.,(ed.), American Economic Growth. Harper & Row; First edition 1972 

Degler Carl N., At Odds: Women and Family in America from the Revolution to the 

Present. 

Oxford University Press, 1980 

Fogel and Engerman, Time on the Cross. Brown and Company, 1974. 

Gould Lewis L., (ed.), The Progressive Era. Longman, 2001 

Hicks, John D., The Federal Union : A History of USA since 1865. 

Houghton Mifflin, 1964 Kaushik R.P., Significant Themes in American 

History. Ajanta Publications, 1983 Kennedy, David M., Bailey Thomas and 

Piehl Mel, The Brief American Pageant. Cengage Learning, 1999. 

Kristol Irving, Wood Gordon and others, America’s Continuing 

Revolution. Washington : American Enterprise Institute for Public 

Policy Research, 1975] Leopard Richard W., The Growth of 

American Foreign Policy. Alfred A. Knopf 1967 Miller Perry, From 

Colony to Province. Harvard University Press, 1953 

Nash Gary (ed.), Retracing the Past. 

Longman, 2000 Pelling Henry, American 

https://www.jstor.org/bookseries/j.ctt8f9frs?refreqid=excelsior%3A86b10e8a59cc466a2f7297928f26d4e8
https://www.jstor.org/bookseries/j.ctt8f9frs?refreqid=excelsior%3A86b10e8a59cc466a2f7297928f26d4e8


Labor. University of Chicago 1960 Pessen 

Edward, Jacksonian Panorama. Bobbs-

Merrill, 1976 

Sellers Charles, May Henry and McMillen Neil, A Synopsis of American History; 2 
volumes. 

Rand McNally College Pub. Co., 1976 

Tripathi Dwijendra and Tiwari S.C., Themes and Perspectives in American History 

American Studies Research Centre, 1978. 

Weinstein James, The Corporate Ideal in the Liberal state. 1900-1918 Beacon Press, 1985 

 

  



COURSE WISE MODULAR BREAK UP 

(General Elective Course) 

(For the students having Honours in any subject other than History) 

 

GEC 01 

Sem: 01/02 

Course No: GEC 01 

Course Code: HHIS1GE01NTH 

Course Title: History of India (1757-1947) 

No of Groups in the Course -02 (A and B) 

 

Full Marks: 100 (Attendence-05, I.A/M.S=15, Tu. 15, End Sem.=65) 

Total No. of Credit- 06 

No of Lectures:  60 : Th. 48+ Tu.12 

 (BoS approval Date: 21.07.2018)  

Course objectives: 

This course has been designed for the students having honours in any subject other than history.  

The main objective of the course is to give a broad overview of the history of India in the 

modern period in such a way that students would apply the knowledge acquired from this course 

for having an understanding of other subjects of their choices from Social Science and 

Humanities discipline with an interdisciplinary approach.   

& 

Take preparation for various competitive examinations.   

 

Group-A: India (1757-1861) 

Module 1: The British conquest of India 



British Occupation of Bengal – Grant of Diwani and the system of dual Government – 

Expansion under Warren Hastings(1772-1785), Lord Cornwallis(1786-1793), Lord 

Wellesly(1798-1805) & Lord Hastings() - Consolidation of British Power(1818-1857) – 

Dalhousie and the policy of Annexation(1848-1856). 

 

Module 2: The structure of Government and the economic policies of the British Empire in 

India, 1757 – 1857 

The structure of Government in British India in the formative years – Administrative 

Organizations( Civil Service, Police, Judiciary ) - Socio-Cultural Policy -  British Economic 

policies in India(1757-1857) – The drain of wealth – Land Revenue Policy and Experiments 

 

Module 3: Social and Cultural Awakening in the First Half of the Nineteenth Century 

Raja Rammohan Roy and Brahma Samaj Movement – Derozio and The Young Bengal 

Movement – Ishwar Chandra Vidyasagar and His Social Reforms – Social Reform Movements 

in Gujrat and Maharashtra 

 

Module 4: The Revolt of 1857 

Political, Economic and Social discontent against the British Rule – Grievances of the Sepoys – 

The Immediate Cause – The Beginning of Revolt – Suppression of the Revolt – Causes of its 

Failure – Character of the Revolt 

 

Module 5: Administrative Changes after 1858 

Change in the Administrative Structure – Changes in the Army – Public Services – Relationship 

with the Princely States – Queen's Proclamation & The Government of India Act(1861) 

 

Group-B: India (1861-1947) 

 

Module 6: Indian colonial economy 

• Commercialization of Agriculture 

• Entry of British finance capital in India 



• Rise of modern industry 

• Famines in India (post- 1857) 

Module 7: Movements for Social and Religious Reforms 

• Brahmo movement and Kesab Chandra Sen, Reform movement in Maharashtra, Swami 

Dayananda and Arya Samaj, Ramakrishna and Vivekananda, Aligarh School 

• Gender debate in cultural movement 

 

Module 8: Emergence and growth of Indian Nationalism (1858-1918) 

• Political organizations and foundation of the Indian National Congress, Moderate 

politics and the emergence of militant Nationalism / Extremism, Partition of Bengal 

(1905) and Swadeshi movement, Communalism-genesis and growth, Peasant rebellions  

 

Module 9: The Age of Gandhian Politics (1918-1947) 

• The mainstream Indian nationalism- Rowllat Satyagraha; Khilafat, Non-Cooperation, 

Civil disobedience and Quite India Movements; Constitutional reforms 

 

Module 10: Towards freedom 

• The Voices of dissent- Buisness and politics, Dalit and non- Brahmin protest, Extreme 

communalism.  

• Working Class and Kisan Sabha movements 

• Freedom struggle in princely states  

• Women’s Participation 

• The I.N.A. and RIN mutiny 

• Freedom with partition. 

 

 

  



GEC 02 

Sem. 03/04  

Course No: GEC 02 

Course Code: HHIS1GE02NTH  

Course Title: Some Aspects of European History (1780-1945) 

 

No of Groups in the Course: 02 

Full Marks-100 (Attendance 05, I.A. 15, Tu. 15, End Sem. 65) 

Total Credit: 06 

No of Lectures:  60 (Minimum): Th. 48+ Tu.12 

(BoS approval Date: 21.07.2018) 

Course objectives: 

This course has been designed for the students having honours in any subject other than history.  

The main objective of the course is to give a broad overview on some most important aspects of 

modern European history in such a way that students would apply the knowledge acquired from 

this course for having an understanding of other subjects of their choices from Social Science 

and Humanities discipline with an interdisciplinary approach.     

& 

Take preparation for various competitive examinations.   

 

(A) Theoretical Segment (65 marks) 

 

Group- A  

1. Idea of Europe 

2. Industrialism 

3. Enlightenment 

4. Hierarchy of the French Society 

5. Myth of the French Revolution 



6. French Revolution of 1789: its Causes 

7. Revolutionary Constitution 

8. Napoleon: The Year of the Revolution 

9. Vienna System 

10. Metternich System 

11. Marxism 

12. Nationalism 

13. Mazzini 

14.  Bismark 

15. Kultur Kampf 

16. Foreign policy of Bismark 

17. Triple Alliance and Triple Entente 

18. Zionism 

19. Causes of the First World War 

20. Lenin and Russian Revolution 

 

Group-B  

1. Reorganization of Europe after First World War-a diplomatic history 

• The Treaty of Versailles 

• The German Reparation Problem 

• France and Search for security 

2. The Great Depression 

3. Rise of Extreme Nationalism in Europe 



• Fascism in Italy under Mussolini 

• Nazism in Germany under Hitler 

4. Reconstruction of Russia in inter war period 

5. The Second World War 

II  Tutorial Segment (15 Marks) 

(a)Core-Course based topics 

(b) Topics on Current Affairs. 

(c) Book Review 
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Name of the Programme Programme Code 
B. Sc. Mathematics Honours BSHMAT 

 
 
 

 

Program Objective 

Honours – Mathematics, though not a science per se, is often referred to as the mother of all sciences. Its 

importance for a student willing to pursue basic science can never be underestimated. The principal objective of 

our syllabus is to empower the young learners, who aspire to make a career in teaching and/or research in 

Mathematics or any other related science subjects in future, so that their transition to the next higher step in 

mathematics learning may be as smooth as possible, through helping them to master a solid foundational 

knowledge of the basic theories from various branches of modern mathematics. 

Generic Elective – This program is designed for the students who take Mathematics as an elective subject along 

with their chosen honours subject. Some of these honours subjects like Physics / Chemistry / Statistics / Computer 

Science / Economics specifically require some mathematical knowledge back-up, which is far from the 

rudimentary knowledge of mathematics that is provided at the plus two levels in general. Hence this course is 

designed to cater to this specific need by chalking out a common minimum requirement of the above mentioned 

disciplines, as far as practicable. 
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Course Structure: Semester-wise distribution of Courses 

Honours 
 

 
Semester Course Name Course Code Credits 

1 Classical Algebra , Abstract Algebra - I HMAT1CC01N 6 

Analytical Geometry – 2D , Ordinary Differential Equations HMAT1CC02N 6 

2 Real Analysis-I HMAT2CC03N 6 

Abstract Algebra – II, Linear Algebra – I HMAT2CC04N 6 

 

3 

Analytical Geometry – 3D, Vector Analysis HMAT3CC05N 6 

Linear Algebra – II, Application of Calculus HMAT3CC06N 6 

Real Analysis – II HMAT3CC07N 6 

 

4 

Analytical Dynamics of a Particle HMAT4CC08N 6 

Linear Algebra – III HMAT4CC09N 6 

Real Analysis – III, Multivariate Calculus HMAT4CC10N 6 

 

 

5 

Partial Differential Equations and Complex Analysis HMAT5CC11N 6 

Metric Space, Analytical Statics HMAT5CC12N 6 

See DSE 
HMAT5DS11L 6 
HMAT5DS12N 

See DSE 
HMAT5DS21N 6 
HMAT5DS22N 

 

 

6 

Probability and Statistics HMAT6CC13N 6 

Numerical Methods, Numerical Methods Lab HMAT6CC14L 6 

See DSE 
HMAT6DS31N 6 
HMAT6DS32N 

See DSE 
HMAT6DS41N 6 
HMAT6DS42N 

 Grand Total  108 
*These courses are to be taken by the students of other discipline. 

 

Discipline Specific Electives (DSE)* 
 
 

DSE 1 
(for Semester 5) 

DSE 2 
(for Semester 5) 

DSE 3 
(for Semester 6) 

DSE 4 
(for Semester 6) 

1. Computer Programming 

with C & Mathematica 

2. Boolean Algebra & 

Automata Theory 

1. Advanced Algebra 
2. Bio Mathematics 

1. L.P.P. & Game 

Theory 

2. Advanced 

Mechanics 

1. Rigid Dynamics 
2. Point Set 

Topology 

*A student has to opt for any one of the courses available/given by the department in a specific year under each 

category. 

 

 

 

 

 

 

 

DSE Course Structure 
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 Ability Enhancement Compulsory Course (AECC)  

1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

b.  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

c. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory : 75  

ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project : 25 

v. Credit: 1 

vi. Each Student will be required to submit a Project Report at the end of Second 

Semester of First Year. The Project will be an original work which may be related 

to the Honours Subject of the students but must be some aspect of the 

environmental studies. However, students may involve his own habitat while 

doing his Project. In the month of February students should talk to either their 

teacher of the Environmental Studies or the teachers of their own subject to choose 

the Project area. The length of the Project Report should be not less than 1500 

words but not more then 3000. It may be hand written or typed. The Project must 

be submitted by 31st May. Students should submit their Project Report Head of 

the Department and must obtain a Project Completion Certificate from the HoD. 

 
 

Semester-wise detailed syllabus 
 

 

SEMESTER – 1 
Name of the Course : Classical Algebra, Abstract Algebra – I 

Course Code : HMAT1CC01N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 



5  

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
Course Outcomes: At the end of studying this course a student 

 

• will acquire knowledge on complex numbers, theory of equations and certain important 

inequalities and will be able to solve problems related to those topics. 

• will acquire knowledge on rudimentary theory of numbers along with some cutting edge 

applications like RSA cryptosystem and digital signature. 

• will acquire knowledge on basic Group theory and skill to solve the related problems that will 

make a foundation for the second part of this course to be given in Semester – 2. 

Syllabus 

 

Group – A [40 Marks] 

(Classical Algebra) 
 

1. Integers: Well–ordering property of positive integers, Second Principle of Mathematical Induction. 

Division Algorithm (𝑎 = 𝑏𝑞 + 𝑟, 𝑏 ≠ 0, 0 ≤ 𝑟 < |𝑏|). The greatest common divisor (𝑎, 𝑏) of two integers 

𝑎and 𝑏. Existence and uniqueness of (𝑎, 𝑏). Relatively prime integers. The equation 𝑎𝑥 + 

𝑏𝑦 = 𝑐 has integral solution iff (𝑎, 𝑏) divides 𝑐 (𝑎, 𝑏, 𝑐are integers). Congruence relation modulo 𝑛. Prime 

integers. Euclid’s first theorem: If some prime 𝑝 divides 𝑎𝑏 , then 𝑝 divides either 𝑎 or 𝑏 .  Euclid’s second 

theorem: There are infinitely many prime integers. Unique factorization theorem. Linear Congruences. 

Fundamental Theorem of Arithmetic. Chinese Remainder Theorem and simple problems. Little Theorem 

of Fermat & Euler’s generalization. Arithmetic functions, some arithmetic functions such as 𝜑, 𝜏, 𝜎 and 

their properties. Applications: RSA Cryptosystem and digital signature. 

2. Complex Numbers: De-Moivre’s Theorem and its applications, Exponential, Sine, Cosine and Logarithm 

of a complex number. Definition of 𝑎𝑧 (𝑎 ≠ 0). Inverse circular and hyperbolic functions. 

3. Theory of Equations: Polynomials with real co-efficients: Fundamental Theorem of Classical Algebra 

(statement only). The 𝑛 -th degree polynomial equation has exactly 𝑛 roots. Nature of roots of an equation 

(surd or complex roots occur in pairs). Statements of Descartes’ rule of signs. Sturm’s Theorem and their 

applications. Multiple roots. 

Course Code: HMAT1CC01N 
 

Percentage of syllabus added or 

replaced: 20% 

Course Structure DSE 
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4. Relation between roots and coefficients. Symmetric functions of roots. Transformation of equations. 

Reciprocal equations. Cardan’s method of solving a cubic equation. Ferrari’s method of solving a 

biquadratic equation. Binomial equation. Special roots. 

5. Inequality: Inequalities 𝐴𝑀 ≥ 𝐺𝑀 ≥  𝐻𝑀 and their generalizations. The theorem of weighted means and 

𝑚-th power theorem. Cauchy’s inequality (statement only) and its direct applications. 

Group – B [25 Marks] 

(Abstract Algebra – I) 

 
1. Relation & function: Revision of basic ideas on relations and functions. Fundamental theorem of 

equivalence relation, residue class of integers ℤ𝑛 . Partial order relation, poset, linear order relation. 

Invertibility and inverse of a mapping. 

2. Groups: Semigroup, Group, Abelian group. Various examples of groups (Klein’s 4-group, group of 

residue classes of integers, group of symmetries, dihedral group, quaternion group [through matrices]), 

elementary properties, conditions for a semigroup to be a group, integral power of elements and order of 

an elements in a group, order of a group. Permutation groups, cycle, transposition, every permutation can 

be expressed as a product of disjoint cycles (statement only), even and odd permutations, symmetric group, 

alternating group. 

3. Subgroups: Necessary and sufficient condition for a subset of a group to be a subgroup. Intersection and 

union of subgroups. Necessary and sufficient condition for union of two subgroups to be a subgroup. 

Normalizer, Centralizer, center of a group. Product of two subgroups. Generator of a group, examples of 

finitely generated groups, cyclic groups, Subgroups of cyclic groups. Necessary and sufficient condition 

for a finite group to be cyclic. Cosets and Lagrange’s theorem on finite group; counter example to establish 

the failure of converse. Fermat’s Little theorem, Normal subgroup of a group and its properties. Quotient 

group. 

 

References: 
1. Titu Andrescu and Dorin Andrica – Complex Numbers from A to Z, Springer (2014) 

2. W S Burnside and A W Panton – Theory of Equations (Vol. 1), University Press, Dublin (1924) 

3. S K Mapa – Higher Algebra (Classical), Sarat Book Distributors, Kolkata (8th Edition, 2011) 

4. Gareth Jones and Josephine M Jones – Elementary Number Theory, Springer (1998) 

5. Titu Andrescu and Dorin Andrica – Number Theory, Springer (2009) 

6. M K Sen, S Ghosh, P Mukhopadhyay and S Maity – Topics in Abstract Algebra, University Press, 

Hyderabad (3rd Edition, 2018) 

7. D S Malik, John M Mordeson and M K Sen – Fundamentals of Abstract Algebra, McGraw Hill, New York 

(1997) 

8. John B Fraleigh – A First Course in Abstract Algebra, Pearson (7th Edition, 2002) 

9. M Artin – Abstract Algebra, Pearson (2nd Edition, 2011) 

10. Joseph A Gallian – Contemporary Abstract Algebra, Narosa Publishing House, New Delhi (4th Edition, 

1999) 

11. Joseph J Rotman – An Introduction to the Theory of Groups, Springer (4th Edition, 1995) 

12. I N Herstein – Topics in Algebra, Wiley Eastern Limited, India (1975) 
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Question Pattern for End Semester Examination 
(Course Code : HMAT1CC01N) 

 

Group – A (Classical Algebra, 40 marks) 
 

(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer five questions of 4 marks each from 7 given questions. 
 

(iii) Answer two questions of 5 marks each from 4 given questions. 
 

Group – B (Abstract Algebra – I, 25 marks) 
 

(i) Answer two objective / MCQ type questions of 2 marks each from 3 given questions. 
 

(ii) Answer five questions of 3 marks each from 7 given questions. 
 

(iii) Answer one question of 6 marks from 2 given questions. Each question may contain 
further parts. 
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SEMESTER – 1 
Name of the Course : Analytical Geometry – 2D, Ordinary Differential Equations 

Course Code : HMAT1CC02N 

Full Marks : 100 Credit : 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Course Outcomes: At the end of studying this course a student 
 

• will acquire knowledge on two dimensional analytical geometry (both Cartesian and Polar 

coordinate system) and will be able to solve problems related to those topics, as a continuation of 

their previous concepts from plus two level . 

• will acquire knowledge on different techniques towards solving first order ordinary differential 

equations, as a continuation of their previous concepts from plus two level . . 

• will acquire knowledge and skill towards solving various second order ordinary differential 

equations, simultaneous linear differential equations, eigenvalue problems, which are of 

paramount importance as a tool, not only in mathematics but also in almost all allied science 

subjects. 
 

Syllabus 

 

Group – A [30 Marks] 

(Analytical Geometry – 2D) 

 
1. Transformation of Rectangular axes: Translation, Rotation and their combination (rigid motion). 

Theory of Invariants. 

2. Pair of straight lines: Condition that the general equation of second degree in two variables may represent 

two straight lines. Point of intersection of two intersecting straight lines. Angle between two lines given 

by 𝑎𝑥2 + 2ℎ𝑥𝑦 + 𝑏𝑦2 = 0. Angle bisectors. Properties of the pair of straight lines of the form 𝑎𝑥2 + 2ℎ𝑥𝑦 

+ 𝑏𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0. Equations of two lines  joining  the  origin  to  the points in which a line 

meets a conic. 

3. General equation of second degree in two variables: Reduction into canonical form. Classification of 

conics, Lengths and position of the axes. 

4. Circle, Parabola, Ellipse and Hyperbola: Equations of pair of tangents from an external point, chord of 

contact, pole and polar, conjugate points and conjugate lines. 

5. Polar equation: Polar equation of straight lines and circles. Polar equation of a conic referred to a focus 

as pole. Equations of tangent, normal, chord of contact. 

 
Course Structure DSE 
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replaced: 20% 
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Group – B [35 Marks] 

(Ordinary Differential Equations) 

 
1. First order differential equations: Exact differential equations. Condition of exactness. Integrating factor. 

Rules for finding integrating factor (statement of relevant results only). Special integrating factors and 

transformations. The existence and uniqueness theorem of Picard (statement only). 

 
2. Linear equations and equations reducible to linear form. 

3. First order higher degree differential equations solvable for 𝑥, 𝑦 and 𝑝. Clairaut’s equations, their general 

and singular solutions. 

4. Linear differential equations of second order: Wronskian: its properties and applications. Complementary 

function and particular integral. Symbolic operator 𝐷. Solution by operator method, method of variation 

of parameters. Euler’s homogeneous equation and reduction to an equation of constant coefficients. 

5. Simple Eigen value problems. 

6. Simultaneous linear differential equations. Total differential equations – condition of integrability. 

7. Power series solution of an ordinary differential equation about an ordinary point, solution about a regular 

singular point (up to second order). 

References: 
 

1. S L Loney – Co-ordinate Geometry 

2. J G Chakravorty and P R Ghosh – Advanced Analytical Geometry, U N Dhur & Sons Pvt. Ltd, Kolkata 

(13th Edition 2012) 

3. R M Khan – Analytical Geometry of Two and Three Dimensions and Vector Analysis, New Central Book 

Agency (P) Ltd., Kolkata (5th edition, 2012) 

4. Arup Mukherjee and N K Bej – Analytical Geometry of two & Three Dimensions (Advanced Level), 

Books and Allied (P) Ltd., Kolkata (2010) 
5. S L Ross – Differential Equations, John Wiley & Sons, India (3rd Edition, 2004) 

6. N Mandal – Differential Equations (Ordinary and Partial), Books and Allied (P) Ltd., Kolkata (2nd Edition, 

2018) 

7. S Balachandra Rao and H R Anuradha – Differential Equations with Applications and Programs, 

Universities Press, Hyderabad (2009) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Course Structure DSE 



10  

Question Pattern for End Semester Examination 
(Course Code : HMAT1CC02N) 

 

Group – A (Analytical Geometry – 2D, 30 marks) 
 

(i) Answer four objective / MCQ type questions of 2 marks each from 5 given questions. 
 

(ii) Answer two questions of 5 marks each from 4 given questions. 
 

(iii) Answer two questions of 6 marks each from 4 given questions. 
 

Group – B (Ordinary Differential Equations, 35 marks) 
 

(i) Answer four objective / MCQ type questions of 2 marks each from 5 given questions. 
 

(ii) Answer three questions of 5 marks each from 5 given questions. 
 

(iii) Answer two questions of 6 marks each from 4 given questions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Course Structure DSE 



11  

SEMESTER – 2 
Name of the Course : Real Analysis – I 

Course Code : HMAT2CC03N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Real Analysis – I [65 Marks] 

Course Outcomes: At the end of studying this course a student 
 

• will acquire knowledge on real number system from axiomatic stand point. 

• will acquire knowledge on different facets of sequence and series of real numbers and the 

fundamental concept of their convergence through some of the most celebrated theorems of this 

area. 

• will acquire knowledge and skill towards solving various problems related to the concepts of limit, 

continuity and differentiability of a real valued function of real variables. These cornerstone ideas 

will lay foundation for future development of real analysis as presented in CC 7 of Semester – 3. 
 

Syllabus 

1. Real Number System: Field Axioms. Concept of ordered field. Bounded set, L.U.B. (supremum) and G.L.B. 

(infimum) of a set. Properties of L.U.B. and G.L.B. of sum of two sets and scalar multiple of a set. Least upper 

bound axiom or completeness axiom. Characterization of ℝ as a complete ordered field. Definition of an 

Archimedean ordered field. Archimedean property of ℝ. ℚ is Archimedean ordered field but not ordered 

complete. Linear continuum. 

2. Sets in ℝ : 

(i)  Intervals. Neighbourhood of a point. Interior point. Open set. Union, intersection of 

open sets. Every open set can be expressed as disjoint union of open intervals. 

(ii) Limit point and isolated point of a set. Criteria for L.U.B. and G.L.B. of a bounded set to be limit point of 

the set. Bolzano-Weierstrass theorem on limit point. Definition of derived set. Derived set of a bounded 

set 𝐴 is contained in the closed interval [inf 𝐴, sup 𝐴]. Closed set. Complement of open set and closed set. 

Union and intersection of closed sets as a consequence. No nonempty proper subset of ℝ is both open and 

closed. 

(iii)  Dense set in ℝ as a set having non-empty intersection with every open interval. ℚ and ℝ\ℚ are dense  in 

ℝ. 

3. Countability of sets: Countability and uncountability of a set. Subset of a countable set is countable. Every 

infinite set has a countably infinite subset. Cartesian product of two countable sets is countable. ℚ is countable. 

Non-trivial intervals are uncountable. ℝ is uncountable. 
Course Structure DSE 
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4. Sequences of real numbers: 

(i) Definition of a sequence as function from ℕtoℝ. Bounded sequence. Convergence (formalization of the 

concept of limit as an operation in ℝ) and non-convergence. Examples. Every convergent sequence is 

bounded and limit is unique. Algebra of limits. 

(ii) Sequential criterion of the limit point of a set in ℝ. Monotone sequences and their convergence. 
1 

Sandwich   rule.   Nested   interval theorem.  Limit of some important sequences : {𝑛𝑛} , 
𝑛 

{𝑥𝑛 
 1 

}𝑛 , {𝑥𝑛} , {𝑥𝑛}𝑛 with  𝑥𝑛+1 → 𝑙 and |𝑙| < 1, {(1 + 1)
𝑛

} , {1 + 
1 

+ 
1

 + ⋯ + 
1 

} , {𝑎𝑥𝑛}𝑛(𝑎 > 0). 

𝑛 𝑥𝑛 𝑛 𝑛 1! 2! 𝑛! 𝑛 

Cauchy’s first and second limit theorems. 
 

(iii)  Subsequence. Subsequential limits, limsup as the L.U.B. and liminf as the G.L.B of a set containing all 

the subsequential limits. Alternative definition of limsup and liminf of a sequence using inequalities. 

A bounded sequence {𝑥𝑛}𝑛 is convergent iff 𝑠𝑢𝑝𝑥𝑛 = 𝑙𝑖𝑚𝑖𝑛𝑓𝑥𝑛 . Every sequence has a monotone 

subsequence. Bolzano-Weierstrass’ theorem. Cauchy’s general principle of convergence. 

5. Limits and Continuity of real-valued functions of a real variable: 

(i) Limit of a function at a point (the point must be a limit point of the domain set of the function). 

Sequential criteria for the existence of finite and infinite limit of a function at a point. Algebra of limits. 

Sandwich rule. Important limits like sin 𝑥 , 
log(1+𝑥) 

, 
𝑎𝑥−1 

(𝑎 > 0) as 𝑥 → 0 
𝑥 𝑥 𝑥 

(ii) Continuity of a function at a point. Continuity of a function on an interval and at an isolated point. 

Familiarity with the figures of some well-known functions : 

𝑦 = 𝑥𝑎 
1 

(𝑎 = 2,3, 
2 
, −1) , |𝑥| , sin 𝑥 , cos 𝑥 , tan 𝑥 , log 𝑥 , 𝑒𝑥 

Algebra of continuous functions as a consequence of algebra of limits. Continuity of composite functions. 

Examples of continuous functions. Continuity of a function at a point does not necessarily imply the 

continuity in some neighbourhood of that point. 

(iii) Bounded functions. Neighbourhood properties of continuous functions regarding boundedness and 

maintenance of same sign. Continuous function on [𝑎, 𝑏]is bounded and attains its bounds. Intermediate 

value theorem. 

(iv)  Discontinuity of function, type of discontinuity. Step function. Piecewise continuity. Monotone function. 

Monotone function can have only jump discontinuity. Set of points of discontinuity of a monotone 

function is at most countable. Monotone bijective function from an interval to an interval is continuous 

and its inverse is also continuous. 

(v) Definition of uniform continuity and examples. Lipschitz condition and uniform continuity. Functions 

continuous on a closed and bounded interval is uniformly continuous. A necessary and sufficient condition 

under which a continuous function on a bounded open interval I will be uniformly continuous on I. A 

sufficient condition under which a continuous function on an unbounded open interval I will be uniformly 

continuous on I (statement only). 

6. Infinite Series of real numbers: 

(i) Convergence, Cauchy’s criterion of convergence. 

(ii) Series of non-negative real numbers: Tests of convergence – Cauchy’s condensation test. Comparison test 

(ordinary form and upper limit and lower limit criteria), Ratio Test, Root test, Gauss’s test (proof not 

required). 

(iii) Series of arbitrary terms: Absolute and conditional convergence. 

(iv) Alternating series: Leibnitz test. 

(v) Abel’s and Dirichlet’s test (statements and applications). 
 

 
Course Structure DSE 
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7. Derivatives of real valued functions of a real variable: 

(i) Definition of derivability. Meaning of sign of derivative. Chain rule. 

(ii) Successive derivative: Leibnitz theorem. 

(iii) Theorems on derivatives: Darboux theorem, Rolle’s Theorem, Mean value theorems of Lagrange and 

Cauchy – as an application of Rolle’s Theorem. Taylor’s theorem on closed and bounded interval with 

Lagrange’s and Cauchy’s form of remainder deduced from Lagrange’s and Cauchy’s mean value theorem 

respectively. Maclaurin’s theorem as a consequence of Taylor’s theorem. Statement of Maclaurin’s 

Theorem on infinite series expansion.  Expansion  of  𝑒𝑥,  log(1 + 𝑥) ,  (1 + 𝑥)𝑚,  sin 𝑥 , cos 𝑥 with their 

range of validity. 

(iv) Statement of L’Hospital’s rule and its consequences. Point of local extremum (maximum, minimum) of a 

function in an interval. Sufficient condition for the existence of a local maximum/minimum of a function 

at a point (statement only). Determination of local extremum using first order derivative. Application of 

the principle of maximum/minimum in geometrical problems. 

References: 
 

1. Tom M Apostol – Mathematical Analysis, Narosa Publishing House 

2. Tom M Apostol – Calculus (Vol I & II), John Wiley and Sons 

3. W Rudin – Principles of Mathematical Analysis, McGraw-Hill (1976) 

4. R G Bartle and D R Sherbert – Introduction to Real Analysis, John Wiley and Sons (Asia) Pvt. Ltd., 

Singapore (3rd Edition, 2002) 

5. C C Pugh – Real Mathematical Analysis, Springer (2002) 

6. Terence Tao – Analysis I, Hindustan Book Agency (2006) 

7. Richard R Goldberg – Method of Real Analysis, John Wiley and Sons (1976) 

8. S C Malik & S Arora – Mathematical Analysis, New Age International, New Delhi (4th Edition, 2014) 

 
 

Question Pattern for End Semester Examination 
(Course Code : HMAT2CC03N) 

 
(i) Answer eight objective / MCQ type questions of 2 marks each from 9 given questions. 

 

(ii) Answer three questions of 3 marks each from 5 given questions. 
 

(iii) Answer four questions of 10 marks each from 6 given questions. Each may contain further 
parts. 
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SEMESTER – 2 
Name of the Course : Abstract Algebra – II, Linear Algebra – I 

Course Code : HMAT2CC04N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Course Outcomes: At the end of studying this course a student 
 

• will acquire knowledge on deeper structural issues related to group theory in continuation with 

their earlier exposure in CC 1 of Semester – 1. 

• will acquire elementary knowledge on different algebraic structures of double composition and 

their interrelations. 

• will acquire knowledge and skill towards solving problems on matrix theory, which is of 

paramount importance as a tool, for their future CC 6 [Semester – 3] and CC 9 [Semester – 4] on 

Linear Algebra, a subject necessary for almost all allied science subjects. 

Syllabus 

 

Group – A [35 Marks] 

(Abstract Algebra – II) 

 
1. Groups: Homomorphism and Isomorphism of Groups. Kernel of a Homomorphism. First Isomorphism Theorem. 

Classification of finite and infinite cyclic groups. Cayley’s theorem, properties of isomorphisms. Second and Third 

isomorphism theorems. Direct product of groups (basic ideas and simple applications). 

2. Rings and Fields: Definition and examples of rings, properties of rings, subrings, necessary and sufficient 

condition for a non empty subset of a ring to be a subring, integral domains and fields, subfield, necessary and 

sufficient condition for a nonempty subset of a field to be a subfield, characteristic of a ring. Ideal, ideal generated 

by a subset of a ring, factor rings, operations on ideals, prime and maximal ideals. Ring homomorphisms, properties 

of ring homomorphisms. First, second and third isomorphism theorems on ring, Correspondence theorem. 
 

Group – B [30 Marks] 

(Linear Algebra – I) 

1. Matrices of real and complex numbers; algebra of matrices, symmetric and skew-symmetric matrices, Hermitian 

and skew-Hermitian matrices, orthogonal and unitary matrices. 

2. 𝑛 × 𝑛 Determinants, Laplace expansion, Vandermonde’s determinant. Symmetric and skew-symmetric 

determinants (no proof of theorems required, problems on determinants up to order 4). Adjoint of a square matrix. 

For a square matrix A, . 𝑎𝑑𝑗 𝐴 = 𝑎𝑑𝑗 𝐴. 𝐴 = (𝑑𝑒𝑡𝐴)𝐼𝑛 . Invertible matrix, non-singularity. Inverse of an orthogonal 

matrix. Jacobi’s 1st and 2nd theorems on determinants and its applications. 

Course Code: HMAT2CC04N 
 

Percentage of syllabus added or 

replaced: 20% 
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𝐸𝐴  = 𝑅 

 

3. Elementary operations on matrices. Echelon matrix. Rank of a matrix. Determination of rank of a matrix (relevant 

results are to be stated only). Elementary matrices, fully reduced Normal form. Rank factorization. Evaluation of 

determinant by Gaussian elimination. Triangular factorization 𝐴 = 𝐿𝑈, 𝐴 = 𝐿𝐷𝑉, 𝑃𝐴 = 𝐿𝑈 and . 

4. Congruence of matrices – statement and application of relevant results, Normal form of a matrix under 

congruence. 

References: 

 
1. Titu Andrescu and Dorin Andrica – Complex Numbers from A to Z, Springer (2014) 

2. W S Burnside and A W Panton – Theory of Equations (Vol. 1), University Press, Dublin (1924) 

3. S K Mapa – Higher Algebra (Classical), Sarat Book Distributors, Kolkata (8th Edition, 2011) 

4. Gareth Jones and Josephine m Jones – Elementary Number Theory, Springer (1998) 

5. Titu Andrescu and Dorin Andrica – Number Theory, Springer (2009) 

6. M K Sen, S Ghosh, P Mukhopadhyay and S Maity – Topics in Abstract Algebra, University Press, 

Hyderabad (3rd Edition, 2018) 

7. D S Malik, John M Mordeson and M K Sen – Fundamentals of Abstract Algebra, McGraw Hill, New York 

(1997) 

8. John B Fraleigh – A First Course in Abstract Algebra, Pearson (7th Edition, 2002) 

9. M Artin – Abstract Algebra, Pearson (2nd Edition, 2011) 

10. Joseph A Gallian – Contemporary Abstract Algebra, Narosa Publishing House, New Delhi (4th Edition, 

1999) 

11. Joseph J Rotman – An Introduction to the Theory of Groups, Springer (4th Edition, 1995) 

12. I N Herstein – Topics in Algebra, Wiley Eastern Limited, India (1975) 

13. Kenneth Hoffman and Ray Alden Kunze – Linear Algebra, Prentice-Hall of India Pvt. Ltd. (2nd Edition, 

1971) 

14. Stephen H Friedberg, Arnold J Insel and Lawrence E Spence – Linear Algebra, Prentice- Hall of India Pvt. 

Ltd., New Delhi (4th Edition, 2004) 

15. Gilbert Strang – Linear Algebra and its Applications, Thomson ( 2007) 

16. Gilbert Strang – Fundamentals of Linear Algebra, Cambridge University Press ( 2007) 

17. S Lang – Introduction to Linear Algebra, Springer (2nd Edition, 2005) 

18. S Kumaresan – Linear Algebra – A Geometric Approach, Prentice Hall of India (1999) 
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Question Pattern for End Semester Examination 
(Course Code : HMAT2CC04N) 

 
Group – A (Abstract Algebra – II, 35 marks) 

 
i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 

 

ii) Answer five questions of 5 marks each from 7 given questions. Each question may 
contain further parts. 

 
 

Group – B (Linear Algebra – I, 30 marks) 
 

i) Answer three objective / MCQ type questions of 2 marks each from 4 given questions. 
 

ii) Answer three questions of 8 marks each from 5 given questions. Each may contain 
further parts. 
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SEMESTER – 3 
Name of the Course : Analytical Geometry – 3D, Vector Analysis 

Course Code : HMAT3CC05N 

Full Marks : 100 Credit : 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
 

Course Outcomes: At the end of studying this course a student 
 

• will acquire knowledge on three dimensional analytical geometry (only Cartesian coordinate 

system) and will be able to solve problems related to those topics, as a continuation of their 

previous concepts from plus two level . 

• will acquire general ideas on various curvilinear coordinate systems. 

• will acquire knowledge and skill towards solving various problems related to vector algebra and 

vector calculus, which has useful applications in various branches of Mathematics and Physics, as 

a continuation of their previous concepts from plus two level . 

Syllabus 

 

Group – A [30 Marks] 

(Analytical Geometry – 3D) 

 
1. (a) Revision on plane and straight line in 3D. 

(b) Transformation of rectangular axes by translation, rotation and their combination. 

2. Sphere: General equation, Circle, Sphere through a circle, sphere through the intersection of two spheres. Radical 

plane. Tangent line, tangent plane and normal. 

3. Cone: Right circular cone. General homogeneous second degree equation represents a cone. Section of a cone by 

a plane as a conic and as a pair of straight lines. Condition for three perpendicular generators. Reciprocal cone. 

4. Cylinder: General equation of a cone. Generators parallel to either of the axes. Right circular cylinder. 

5. Ellipsoid, Hyperboloid, Paraboloid: Canonical equations only. 

6. General quadric surface: Tangent plane, Normal, Enveloping cone and enveloping cylinder. 

7. Ruled surface. Generating lines of hyperboloid of one sheet and hyperbolic paraboloid. 

8. Introduction to curvilinear coordinate system. 
 

Group – B [35 Marks] 

(Vector Analysis) 

 
1. Vector triple product and product of four vectors. 

2. Direct application of Vector Algebra in (i) Geometrical and Trigonometrical problems, (ii) Work done by a force 

and (iii) Moment of a force about a point. 

Course Structure DSE 
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3. Vector functions of one scalar variable, vector differentiation with respect to a scalar variable. Derivative of a 

vector. Second derivative of a vector. Derivatives of sums and products, velocity and acceleration as derivative. 

4. Concept of scalar and vector fields. Directional derivative. Gradient, divergence, curl, Laplacian and their 

physical significance. 

5. Line integrals as integrals of vectors, circulation, irrotational vector, work done, conservative force and potential 

function. Statements and verification of Green’s theorem, Stokes’ theorem and divergence theorem 

 
 

References: 
 

1. J G Chakravorty and P R Ghosh – Advanced Analytical Geometry, U N Dhur & Sons Pvt. Ltd, Kolkata 

(13th Edition 2012) 

2. R M Khan – Analytical Geometry of Two and Three Dimensions and Vector Analysis, New Central Book 

Agency (P) Ltd., Kolkata (5th edition, 2012) 

3. Arup Mukherjee and N K Bej – Analytical Geometry of two & Three Dimensions (Advanced Level), 

Books and Allied (P) Ltd., Kolkata (2010) 
4. M R Speigel – Schaum’s outline of Vector Analysis. 

5. Prasun Kumar Nayak – Vector Algebra and Analysis with Applications, Universities Press, Hyderabad 

(2017) 

6. A A Shaikh – Vector Analysis with Applications, Narosa Publishing House (2009) 

 
 

Question Pattern for End Semester Examination 
(Course Code : HMAT3CC05N) 

 
Group – A (Analytical Geometry – 3D), 30 marks) 

 

i) Answer three objective / MCQ type questions of 2 marks each from 4 given questions. 
 

ii) Answer three questions of 8 marks each from 5 given questions. Each may contain 
further parts. 

 
 

Group – B (Vector Analysis, 35 marks) 
 

(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer five questions of 5 marks each from 7 given questions. Each question may 
contain further parts. 
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SEMESTER – 3 
Name of the Course : Linear Algebra – II, Application of Calculus 

Course Code : HMAT3CC06N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Course Outcomes: At the end of studying this course a student 
 

• will acquire knowledge on Vector Space theory that will allow them to appreciate Linear algebra 

as a tool for learning Geometry of higher dimensional spaces through the language of Algebra. 

They will also be able to solve problems related to matrix theory up to orthogonalization. This will 

be continued further in CC 9 of Semester – 4. 

• will be geared up towards appreciating the mathematical theory behind the Linear Programming 

problems to be taught in DSE 3 of Semester – 6. 

• will acquire skills towards solving various problems on Geometry through the powerful tools of 

Differential and Integral Calculus which is of paramount importance in Mathematics and Physics. 
 

Syllabus 

 

Group – A [30 Marks] 

(Linear Algebra – II) 

 
1. Vector / Linear space: Definitions and examples, Subspace, Union and intersection of subspaces. Linear sum of two 

subspaces. Linear combination, independence and dependence, linear span. Generators of vector space, finite 

dimensional real and complex vector space, basis. Deletion theorem, Extension theorem and Replacement Theorem. 

Dimension of a vector space. Extraction of basis. Vector space over a finite field. 

2. Row space, column space, null space and left null space of a matrix. Row rank and column rank of matrix. Equality 

of row rank, column rank and rank of a matrix. Fundamental theorem of Linear algebra (Part I and Part II). Every 

matrix transforms its row space into column space. Linear homogeneous system of equations: Solution space, 

related results using idea of rank, linear non-homogeneous system of equations – solvability and solution by Gauss-

Jordan elimination. Free and basic variables, pivots. 

3. Inner Product Space: Norm, Euclidean and Unitary Vector Space, Definition and examples, Triangle inequality and 

Cauchy-Schwarz Inequality, Orthogonality of vectors, Orthonormal basis, Gram-Schmidt Process of 

orthonomalization, orthogonal complement. 

 

 

 

 
Course Structure DSE 

Course Code: HMAT3CC06N 
 

Percentage of syllabus added or 

replaced: 5% 
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Group – B [35 Marks] 

(Application of Calculus) 

 
1. Applications of Differential Calculus : 

(i) Tangents and normals: Sub-tangent and sub-normal. Angle of intersection of curves. Pedal equation of a 

curve, pedal of a curve. 

(ii) Curvature: Radius of curvature, centre of curvature, chord of curvature, evolute of a curve. 

(iii) Rectilinear Asymptotes (Cartesian, polar and parametric curve). 

(iv) Envelope of family of straight lines and of curves (problems only). 

(v) Concavity, convexity, singular points, nodes, cusps, points of inflexion, simple problems on species of 

cusps of a curve (Cartesian curves only). 

2. Applications of Integral Calculus: 

(i) Area enclosed by a curve. 

(ii) Determination of C.G 

(iii) Moments and products of inertia (Simple problems only). 
 

3. Familiarity with the figure of following curves: Periodic curves with suitable scaling, Cycloid, Catenary, 

Lemniscate of Bernoulli, Astroid, Cardiode, Folium of Descartes, equiangular spiral. 

 

References: 

 
1. Kenneth Hoffman and Ray Alden Kunze – Linear Algebra, Prentice-Hall of India Pvt. Ltd. (2nd Edition, 

1971) 

2. Stephen H Friedberg, Arnold J Insel and Lawrence E. Spence – Linear Algebra, Prentice- Hall of India 

Pvt. Ltd., New Delhi (4th Edition, 2004) 

3. Gilbert Strang – Linear Algebra and its Applications, Thomson ( 2007) 

4. Gilbert Strang – Fundamentals of Linear Algebra, Cambridge University Press ( 2007) 

5. S Lang – Introduction to Linear Algebra, Springer (2nd Edition, 2005) 

6. S Kumaresan – Linear Algebra -A Geometric Approach, Prentice Hall of India (1999) 

7. D Sengupta – Application of Calculus, Books & Allied (P) Ltd, Kolkata (2013) 
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Question Pattern for End Semester Examination 
(Course Code : HMAT3CC06N) 

 
Group – A (Linear Algebra – II, 30 marks) 

 
(i) Answer three objective / MCQ type questions of 2 marks each from 4 given 

questions. 
 

(ii) Answer three questions of 8 marks each from 5 given questions. Each question may 
contain further parts. 

 

Group – B (Application of Calculus, 35 marks) 
 

(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer three questions of 5 marks each from 5 given questions from Article – 1. Each 
question may contain further parts. 

(iii) Answer two questions of 5 marks each from 4 given questions from Article - 2. Each 
question may contain further parts. 
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Course Code: HMAT3CC07N 
Percentage of syllabus added or replaced: 10% 

SEMESTER – 3 
Name of the Course : Real analysis – II 

Course Code : HMAT3CC07N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Real analysis – II [65 Marks] 

Course Outcomes: At the end of studying this course which is a continuation of CC 3 of Semester – 2,  

a student 

• will acquire knowledge on various ideas of compactness related to real number system. 

• will acquire knowledge on different facets of the celebrated concept of Riemann Integration, which 

is a generalization of their earlier knowledge of Newtonian Integration done during plus two level. 

• will acquire working knowledge and skill towards solving various problems related to the series 

and sequence of functions and power series. 

Syllabus 
 

1. Compactness in ℝ: Open cover of a set. Compact set in ℝ, a set is compact iff it is closed and bounded. Sequential 

compactness, Frech𝑒 t compactness. Compactness and continuity. 

2. Partition and refinement of partition of a closed and bounded interval. Upper Darboux sum 𝑈(𝑃, 𝑓) and lower 

Darboux sum 𝐿(𝑃, 𝑓) and associated results. Upper integral and lower integral. Darboux’s theorem. Darboux’s 

definition of integration over a closed and bounded interval. Riemann’s definition of integrability. Equivalence with 

Darboux definition of integrability (statement only). Necessary and sufficient condition for Riemann integrability. 

3. Concept of negligible set (or set of measure zero). Examples of negligible sets: any subset of a negligible set, finite 

set, countable union of negligible sets. Lebesgue-Vitalli theorem on Riemann integration. Example of Riemann 

integrable functions. 

4. Integrability of sum, scalar multiple, product, quotient, modulus of Riemann integrable functions. Properties of 

Riemann integrable functions arising from the above results. 

5. Function defined by definite integral and its properties. Anti-derivative (primitive or indefinite integral). 

Properties of Logarithmic function defined as the definite integral∫
𝑥 𝑑𝑡 

, 𝑥 > 0. 
1   𝑡 

6. Fundamental theorem of Integral Calculus. First Mean Value theorem of integral calculus. Statement and 

applications of Second Mean Value theorem of integral calculus. 

7. Sequence of functions, Series of functions, Power series. 
 
 

Course Structure DSE 
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References: 
 

1. Tom M Apostol – Mathematical Analysis, Narosa Publishing House 

2. Tom M Apostol – Calculus (Vol I & II), John Wiley and Sons 

3. W Rudin – Principles of Mathematical Analysis, McGraw-Hill (1976) 

4. R G Bartle and D. R. Sherbert – Introduction to Real Analysis, John Wiley and Sons (Asia) Pvt. Ltd., 

Singapore (3rd Edition, 2002) 

5. CC Pugh – Real Mathematical Analysis, Springer (2002) 

6. Terence Tao – Analysis I, Hindustan Book Agency (2006) 

7. Richard R Goldberg – Method of Real Analysis, John Wiley and Sons (1976) 

8. S C Mallik& S Arora – Mathematical Analysis, New Age International, New Delhi (2014) 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT3CC07N) 

 
 

(i) Answer ten objective / MCQ type questions of 2 marks each from 11 given questions. 
 

(ii) Answer one question of 5 marks from 2 given questions from Article – 1. Each question 
may contain further parts. 

 
 

(iii) Answer five questions of 5 marks each from 7 given questions from Articles – 2 to 6. Each 
question may contain further parts. 

 
 

(iv) Answer three questions of 5 marks each from 5 given questions from Article – 7. Each 
question may contain further parts. 
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SEMESTER – 4 
Name of the Course : Analytical Dynamics of a Particle 

Course Code : HMAT4CC08N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Analytical Dynamics of a Particle [65 Marks] 

Course Outcomes: At the end of studying this course a student will acquire knowledge and ability to 

solve problems related to 

• rectilinear motion of a particle. 

• planar motion of a particle and also motion of a particle in three dimensions. 

• linear dynamical system of particles. 

 

Syllabus 

 
1. Rectilinear motion: Laws of motion, motion in a straight line under constant and variable forces, SHM, motion of 

elastic strings and springs, damped and forced oscillations, motion in a resisting medium, motion under gravity 

when the resistance of atmosphere varies as some integral powers of velocity. . 

2. Motion in a plane: Expressions of velocity and acceleration in Cartesian and polar coordinates. Tangent and normal 

accelerations. Equations of motion in Cartesian and polar coordinates. Equations of motion of a particle moving in 

a plane with respect to a set of rotating axes. 

3. Motion of a system of particles. Conservation of linear momentum. 

4. Planar motion of a particle: Motion of a projectile in a resisting medium under gravity, orbits in a central force 

field, Stability of nearly circular orbits. Motion under the attractive inverse square law, Kepler’s laws on planetary 

motion. Slightly disturbed orbits, motion of artificial satellites. Constrained motion of a particle on smooth and 

rough curves, motion when mass varies. 

5. Motion of a particle in three dimensions: Motion on a smooth sphere, cone and on any surface of revolution. 

6. Linear Dynamical Systems: Plane autonomous systems, fixed or critical points, phase portraits. Concept of 

Poincare phase plane. Simple example of damped oscillator and a simple pendulum. The two variable cases of a 

linear plane autonomous system. Characteristic polynomial, focal, nodal and saddle points. 

 

 

 

 

 

 

 
Course Structure DSE 

Course Code: HMAT4CC08N 
Percentage of syllabus added or 
replaced: 20% 
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References: 
 

1. S L Loney – An Elementary Treatise on the Dynamics of particle and of Rigid Bodies, Cambridge 

University Press. 

2. D T Greenwood – Principle of Dynamics, PHI, New Delhi. 

3. S Ganguly & S Saha – Analytical Dynamics of a Particle, New Central Book Agency (P) Ltd, Kolkata. 

 

 

 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT4CC08N) 

 
(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 

 
(ii) Answer six questions of 8 marks each from 8 given questions from Articles – 1 to 5. Each 

question may contain further parts. 
 

(iii) Answer one question of 7 marks from 2 given questions from Article – 6. Each question 
may contain further parts. 
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𝛼 

𝛼 

SEMESTER – 4 
Name of the Course : Linear Algebra – III 

Course Code : HMAT4CC09N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

Linear Algebra – III [65 Marks] 

Course Outcomes: At the end of studying this course, which is a continuation of CC 6 of Semester – 3, 

a student will 

• acquire knowledge on the interplay of the theory of Vector Space and that of the Matrix, that will 

allow them to appreciate Linear Transformation among vector spaces and matrices to be the two 

sides of the same coin. 

•  will acquire knowledge on Vector spaces over the field of Complex number, towards a better 

appreciation of the power of matrix theory. 

• will acquire knowledge on eigen values and (orthogonal) eigen vectors of a matrix or a linear 

transformation, that will allow them to understand the abstract coordinatization of higher 

dimensional spaces through spectral resolution for studying its geometry. These ideas and related 

analysis will be continued further in DSE – II of Semester – 5. 

Syllabus 

1. Linear transformation on vector space: Definition, null space, range, rank and nullity, rank-nullity theorem, simple 

applications, non-singular linear transformation, inverse of linear transformation. An 𝑚 × 𝑛 real matrix as a linear 

transformation from ℝ𝑛to ℝ𝑚. Linear Transformation in ℝ2, matrices of rotation, matrices of projection and 

reflection on 𝜃-line. 

2. Natural isomorphism 𝜑: 𝑉 → ℝ𝑛(for an n-dimensional vector space 𝑉) and co-ordinate vector [𝑥]𝛼 with respect to 

an ordered basis 𝛼 of 𝑉. Matrices of linear transformations: 𝑇: 𝑉𝛼 → 𝑊𝛽 corresponds to unique [𝑇]𝛽 such that [𝑇(𝑥)]𝛽 

= [𝑇]𝛽[𝑥]𝛼 [finite dimensional cases]. Looking back to some simple matrix properties in the light of  linear 

transformation: product of two matrices, rank of a matrix, inverse of matrix. Change of basis, similarity of 

matrices. 

3. Orthogonal projection and least square, 𝐴 = 𝑄𝑅 factorization, function space and Fourier Series. 

4. Characteristic equation of a matrix, Eigen values, Eigen vectors of a matrix and those of a linear operator. Cayley- 

Hamilton theorem, properties of Eigen values and Eigen vectors. Eigen space of a linear operator, Leverrier- Fadeev 

method for Eigen vectors of a matrix, Eigen values of Circulant matrix and corresponding Eigen vector and its 

relation with Vandermonde determinant. 

Course Code: HMAT4CC09N 

Percentage of syllabus added or replaced: 70% 
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5. Diagonalizability and Diagonalization of a matrix or a linear operator (statement and application of relevant results). 

Looking back at geometry of real and complex Eigen values and Eigen vectors. Orthogonal diagonalization of 

symmetric matrix. Some Applications. 

6. Dual spaces, dual basis, adjoint transformation and transpose of a matrix. Invariant subspace, Annihilator of a 

subspace. 

7. Normal and self-adjoint operators, unitary and orthogonal operators, Schur’s lemma and triangularization, Schur 

decomposition, Spectral theorem of normal operator (matrix). Applications. 

8. Real Quadratic Form involving three variables. Reduction to Normal Form (Statements of relevant theorems and 

applications). Rank, signature and Index of a real quadratic form. 

 

 

References: 

 
1. Kenneth Hoffman and Ray Alden Kunze – Linear Algebra, Prentice-Hall of India Pvt. Ltd. (2nd Edition, 

1971) 

2. Stephen H Friedberg, Arnold J Insel and Lawrence E Spence – Linear Algebra, Prentice- Hall of India Pvt. 

Ltd., New Delhi (4th Edition, 2004) 

3. Gilbert Strang – Linear Algebra and its Applications, Thomson ( 2007) 

4. Gilbert Strang – Fundamentals of Linear Algebra, Cambridge University Press ( 2007) 

5. S Lang – Introduction to Linear Algebra, Springer (2nd Edition, 2005) 

6. S Kumaresan – Linear Algebra-A Geometric Approach, Prentice Hall of India (1999) 

7. Michael Taylor – Linear Algebra, Springer ( 3rdEdition, 2015) 

8. Jin Ho Kwak and S Hong – Linear Algebra, Springer (2004) 

9. F Zhang – Matrix Theory, Springer(2011) 

 

 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT4CC09N) 

 
 

(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer any five questions of 11 marks each from 7 given questions. Each question may contain 
further parts. 
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SEMESTER – 4 
Name of the Course : Real Analysis – III, Multivariate Calculus 

Course Code : HMAT4CC10N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
 
 
 
 

Course Outcomes: At the end of studying this course, which is a continuation of CC 7 of Semester – 3, 

a student 

• will acquire knowledge on various types of improper integral and their convergence 

• will acquire rudimentary knowledge and working skill on Fourier Series representation of 

functions, which is one of the pivotal concepts of mathematics as a whole. 

• will acquire knowledge and skill towards solving various problems related to multivariate 

calculus, which is a powerful tool for understanding the geometry of real n-dimensional space. 
 

Syllabus 

 
Group – A [25 Marks] 

(Real Analysis – III) 

 
1. Improper integral: 

(i) Range of integration- finite or infinite. Necessary and sufficient condition for convergence of improper 

integral in both cases. 

(ii) Tests of convergence: Comparison and 𝜇-test. Absolute and non-absolute convergence and inter-relations. 

Statement of Abel’s and Dirichlet’s test for convergence on the integral of a product. 

(iii) Convergence and properties of Beta and Gamma function. 

2. Fourier series 

Trigonometric series. Statement of sufficient condition for a trigonometric series to be a Fourier series. Fourier 

coefficients for periodic functions defined on [−𝜋, 𝜋]. Statement of Dirichlet’s condition of convergence. Statement 

of theorem of sum of Fourier series. 

3. Multiple integral: Concept of upper sum, lower sum, upper integral, lower-integral and double integral (no rigorous 

treatment is needed). Statement of existence theorem for continuous functions. Iterated or repeated integral, change 

of order of integration. Triple integral. Cylindrical and spherical coordinates. Change of variables in double integrals 

and triple integrals. Transformation of double and triple integrals (problems only). Determination of volume and 

surface area by multiple integrals (problems only). 

4. Differentiation under the integral sign, Leibniz’s rule (problems only). DSE Course Structure 

Course Code: HMAT4CC10N 
Percentage of syllabus added or 
replaced: 20% 
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DSE Course Structure 

Group – B [40 Marks] 

(Multivariate Calculus) 

1. Concept of neighbourhood of a point in ℝ𝑛(𝑛 > 1), interior point, limit point, open set and closed set in ℝ𝑛(𝑛 > 
1). 

2. Functions from ℝ𝑛(𝑛 > 1) to ℝ𝑚(𝑚 ≥ 1), limit and continuity of functions of two or more variables. Partial 

derivatives, total derivative and differentiability, sufficient condition for differentiability, higher order partial 

derivatives and theorems on equality of mixed partial derivatives for a function of two variables. Chain rule for one 

and two independent parameters, Euler’s theorems and its converse, directional derivatives, the gradient, maximal 

and normal property of the gradient, tangent planes. 

3. Jacobian of two and three variables, simple properties including function dependence. Concept of Implicit function: 

Statement and simple application of implicit function theorem for two variables. Differentiation of Implicit function. 

4. Taylor’s theorem for functions two variables. Extreme points and values of functions of two variables. Lagrange’s 

method of undetermined multipliers for function of two variables (problems only). Constrained optimization 

problems. 

 

 

 

 
References: 

 
1. Tom M Apostol – Mathematical Analysis, Narosa Publishing House 

2. Tom M Apostol – Calculus (Vol I & II), John Wiley and Sons 

3. W Rudin – Principles of Mathematical Analysis, McGraw-Hill (1976) 

4. R G Bartle and D R Sherbert – Introduction to Real Analysis, John Wiley and Sons (Asia) Pvt. Ltd., 

Singapore (3rd Edition, 2002) 

5. C C Pugh – Real Mathematical Analysis, Springer (2002) 

6. Terence Tao – Analysis I, Hindustan Book Agency (2006) 

7. Richard R Goldberg – Method of Real Analysis, John Wiley and Sons (1976) 

8. S C Mallik & S Arora – Mathematical Analysis, New Age International, New Delhi (4th Edition, 2014) 

9. E Marsden, A J Tromba and A Weinstein – Basic Multivariable Calculus, Springer (2005) 



29  

Question Pattern for End Semester Examination 
(Course Code : HMAT4CC10N) 

 

 
Group – A (Real Analysis – III, 25 marks) 

 

(i) Answer two objective / MCQ type questions of 2 marks each from 3 given questions. 
 

(ii) Answer three questions of 7 marks each from 5 given questions. Each question may 
contain further parts. 

 
Group – B (Multivariate Calculus, 40 marks) 

 

(i) Answer five MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer six questions of 5 marks each from 9 given questions. Each question may contain 
further parts. 
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SEMESTER – 5 
Name of the Course : Partial Differential Equations, Complex Analysis 

Course Code : HMAT5CC11N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
 
 
 

Course Outcomes: At the end of studying this course a student 
 

• will acquire elementary knowledge and skill of solving problems on certain types of linear and 

non-linear partial differential equations. 

• will acquire elementary knowledge of certain types of second order partial differential equations 

and their applications in mathematical Physics. 

• will acquire some of the elementary but fundamental knowledge of Complex analysis. 

Syllabus 

Group – A [35 Marks] 

(Partial Differential Equations) 

 
1. Partial differential equations of the first order, Lagrange’s method of solution, non-linear first order partial 

differential equations, Charpit’s general method of solution and some special types of equations which can be solved 

easily by methods other than the general method. 

2.  Derivation of heat equation, wave equation and Laplace equation. Classification of second order linear equations as 

hyperbolic, parabolic or elliptic. Reduction of second order linear equations to canonical forms. 

3. The Cauchy problem, Cauchy-Kowalewskaya theorem (statement only), Cauchy problem of finite and infinite 

string. Initial and boundary value problems. Semi-infinite string problem. Equations with non-homogeneous 

boundary conditions. Non-homogeneous wave equation. Method of separation of variables, solving the vibrating 

string problem. Solving the heat conduction problem. 

Group – B [30 Marks] 

(Complex Analysis) 

 
1. Stereographic projection. Regions in the complex plane. Limits, limits involving the point at infinity. Continuity of 

functions of complex variable. 

2. Derivatives, differentiation formulas, Cauchy-Riemann equations, sufficient conditions for differentiability. 

Analytic functions, exponential function, logarithmic function, trigonometric functions, hyperbolic functions. 

M𝑜̈ bius transformation. 

Course Code: HMAT5CC11N 
Percentage of syllabus added or 
replaced: 80% 
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3. Power series: Cauchy-Hadamard theorem. Determination of radius of convergence. Uniform and absolute 

econvergence of power series. Analytic functions represented by power series. Uniqueness of power series. 

4. Contours, complex integration along a contour and its examples, upper bounds for moduli of contour integrals. 

Cauchy- Goursat theorem (statement only) and its consequences, Cauchy integral formula. 

 

 

References: 
 

1. Ian N Sneddon – Elements of Partial Differential equations, Mcgraw-Hill International Edition (1957) 

2. N Mandal – Differential Equations (Ordinary and Partial), Books & Allied (P) Ltd., Kolkata (2nd 

Edition,2017) 

3. K Sankara Rao – Introduction to Partial Differential Equations, PHI, (3rd Edition, 2017) 

4. Dipak K Ghosh – Introduction to Partial Differential Equation and Laplace Transform, New Central Book 

Agency (P) Ltd., Kolkata (2017) 

5. James Ward Brown and R V Churchill – Complex Variables and Applications, McGraw Hill (8th Edition, 

2009) 

6. S Ponnusamy – Foundations of Complex Analysis, Springer (2012) 

7. Lars Ahlfors – Complex Analysis, McGraw Hill (3rd Edition, 1979) 

 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT5CC11N) 

 

Group – A (Partial Differential Equations, 35 marks) 
 

(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer five questions of 5 marks each from 7 given questions. Each question may 
contain further parts. 

 

Group – B (Complex Analysis, 30 marks) 
 

i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 
 

ii) Answer four questions of 5 marks each from 6 given questions. Each may contain 
further parts. 
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SEMESTER – 5 
Name of the Course : Partial Differential Equations, Complex Analysis 

Course Code : HMAT5CC12N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

Course Outcomes: At the end of studying this course a student 
 

• will acquire knowledge on various aspects of the theory of Metric spaces, which is a 

generalization of their previous knowledge on Real Analysis. 

• will acquire knowledge and skill for solving problems on Analytical Statics related to coplanar 

forces. 

• will acquire knowledge and skill for solving problems on Analytical Statics related to three 

dimensional forces. 
 

Syllabus 

Group – A [35 Marks] 

(Metric Space) 

 
1. Definition and examples of metric spaces. Open ball. Open set. Closed set as complement of open set. Interior point 

and interior of a set. Limit point and closure of a set. Boundary point and boundary of a set. Properties of interior, 

closure and boundary. Bounded set and diameter of a set. Distance between two sets. Subspace of a metric space. 

2. First countability of a metric space, second countability, separability and Lindel 𝑜̈  ff property and their equivalence. 

3. Convergent sequence. Cauchy sequence. Every convergent sequence is Cauchy and bounded, but the converse is 

not true. Completeness. Cantor’s intersection theorem. ℝ is a complete metric space. ℚ is not complete. 

4. Continuous mappings, sequential criterion of continuity. Uniform continuity. 

5. Compactness, Sequential compactness, Heine-Borel theorem in ℝ . Finite intersection property, continuous 

functions on compact sets. 

6. Concept of connectedness and some examples of connected metric space, connected subsets of ℝ, ℂ. 

7. Contraction mappings, Banach Fixed point Theorem and its application to ordinary differential equations. 

Course Code: HMAT5CC12N 
Percentage of syllabus added or replaced: 20% 
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Group – B [30 Marks] 

(Analytical Statics) 

 
1. Coplanar Forces: Astatic Equilibrium, Astatic Centre, Positions of equilibrium of a particle lying on a smooth 

plane curve under action of given force. Action at a joint in a frame work. 

 

 

 
2. Friction: Laws of Friction, Angle of friction, Cone of friction, To find the positions of equilibrium of a particle 

lying on a (i) rough plane curve and rough space curve, (ii) rough surface  under  the  action  of  any  given  forces. 

3. Centre of Gravity: General formula for the determination of C.G. Determination of position of C.G. of any arc, 

area of solid of known shape by method of integration. 

4. Virtual work: Workless constraints - examples, virtual displacements and virtual work. The principle of virtual 

work, Deductions of the necessary and sufficient conditions of equilibrium of an arbitrary force system in plane and 

space, acting on a rigid body. 

5. Stability of equilibrium: Conservative force field, energy test of stability, condition of stability of a perfectly rough 

heavy body lying on a fixed body. Rocking stones. 

6. Forces in the three dimensions: Moment of a force about a line. Axis of a couple. Resultant of any two couples 

acting on a body. Resultant of any number of couples acting on a rigid body. Reduction of a system of forces acting 

on a rigid body. Resultant force is an invariant of the system but the resultant couple is not an invariant. Conditions 

of equilibrium of a system of forces acting on a body. Deductions of the conditions of equilibrium of a system of 

forces acting on a rigid body from the principle of virtual work. Poinsot’s central axis. A given system of forces can 

have only one central axis. Wrench, Pitch, Intensity and Screw. Condition that a given system of forces may have 

a single resultant. Invariants of a given system of forces. Equations of the central axis of a given system of forces. 

References: 
 

1. S Kumaresan – Topology of Metric Spaces, Narosa Publishing House ( 2nd Edition, 2011) 

2. P K Jain and K Ahmad – Metric Spaces, Narosa Publishing House. 

3. Satish Shirali and Harikishan LVasudeva – Metric Spaces, Springer (2006) 

4. Manabendra Nath Mukherjee – Elements of Metric Spaces, Academic Publishers, Kolkata ( 4th Edition, 

2015) 

5. S L Loney – An Elementary Treatise on Statics, Cambridge University Press (2016) 

6. M C Ghosh – Analytical Statics, ShreedharPrakashani, Kolkata (2000) 

7. S A Mollah – Analytical Statics, Books & Allied (P) Ltd, Kolkata (2013) 

8. S Pradhan & S Sinha – Analytical Statics, Academic Publishers, Kolkata (4th Edition, 2017) 
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Question Pattern for End Semester Examination 
(Course Code : HMAT5CC12N) 

 

Group – A (Metric Space, 35 marks) 
 

(i) Answer five MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer five questions of 5 marks each from 7 given questions. Each question may 
contain further parts. 

 

Group – B (Analytical Statics, 30 marks) 
 

i) Answer three objective / MCQ type questions of 2 marks each from 4 given 
questions. 

 

ii) Answer four questions of 6 marks each from 6 given questions. Each may contain 
further parts. 
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Discipline Specific Electives (DSE) 

DSE – 1 

 

SEMESTER – 5 
Name of the Course : Computer Programming with C & Mathematica 

Course Code : HMAT5DS11L 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
Computer Programming with C & Mathematica 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental operational knowledge on various aspects of the important computer 

programming language C and side by side they will be exposed to hands on computer oriented 

skill development using the language taught. 

• will acquire basic skill for solving problems using C language in the computer laboratory, that will 

help them to solve such problems on various Numerical Methods later in Course Code 

HMAT6CC14L of Semester – 6. 

• will learn the fundamental commands and structure of Mathematica & C. The course covers the 

basic syntax and semantics of Mathematica & C, including basic data types, variables, control 

structures and functions or similar concepts, and visualization of results and processed data. 

 

 

Computer Programming with C & Mathematica [Theory] 

[50 Marks] 
 

Syllabus 

 
Group – A: Programming with C [25 Marks] 

 
1. An overview of theoretical computers, history of computers, overview of architecture of computer, compiler, 

assembler, machine language, high level language, object oriented language, programming language and 

importance of C programming. 

 
Course Structure DSE 

Course Code: HMAT5DS11L 

Percentage of syllabus added or replaced: 50% 
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2. Constants, Variables and Data type of C-Program: Character set. Constants and variables data types, expression, 

assignment statements, declaration. 

3. Operation and Expressions: Arithmetic operators, relational operators, logical operators. 

4. Decision Making and Branching: decision making with if statement, if-else statement, Nesting if statement, 

switch statement, break and continue statement. 

5. Control Statements While statement, do-while statement, for statement. 

6. Arrays: One-dimension, two-dimension and multidimensional arrays, declaration of arrays, initialization of one 

and multi-dimensional arrays. 

7. User-defined Functions: Definition of functions, Scope of variables, return values and their types, function 

declaration, function call by value, nesting of functions, passing of arrays to functions, Recurrence of function. 

8. Introduction to Library functions: stdio.h, math.h, string.h, stdlib.h, time.h etc. 
 
 

Group – B: Mathematica [25 Marks] 
 

1. Introduction to Mathematica, Use of Mathematica as a Calculator, Numerical and symbolic computations using 

mathematical functions such as square root, trigonometric functions, logarithms, exponentiations etc. 

2. Graphical representations of few functions through plotting in a given interval, like plotting of polynomial functions, 

trigonometric functions, Plots of functions with asymptotes, superimposing multiple graphs in one plot like plotting 

a curve along with a tangent on that curve (if it exists), polar plotting of curves. 

3. Mathematica commands for differentiation, higher order derivatives, plotting 𝑓(𝑥) and𝑓′(𝑥) together, integrals, 

 definite integrals etc. 

4. Introduction to Programming in Mathematica, relational and logical operators, conditional statements, loops and 

nested loops. 

References: 

1. C Xavier – C Language and Numerical Methods, New Age International Pvt. Ltd., New Delhi (2003) 

2. C B Gottfried – Programming with C, Schaum’s outlines ( 2nd Edition, 1996) 

3. E Balagurusamy – Programing in Ansi C, Tata McGraw-Hill Education (2004) 

4. John Loustau – Elements of Numerical Analysis with Mathematica, World Scientific (2017) 

5. Stephen Wolfram – An Elementary Introduction to the Wolfram Language, Wolfram Media (2017) 

6. Cliff Hastings, Kelvin Mischo, Michael Morrison – Hands-on Start to Wolfram Mathematica and 

Programming with the Wolfram Language (2nd Edition, 2016) 
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Question Pattern for End Semester Examination 
(Course Code : HMAT5DS11L [Theory]) 

 

Group – A (Programming with C, 25 marks) 
(i) Answer two objective / MCQ type questions of 2 marks each from 3 given questions. 

 

(ii) Answer three questions of 7 marks each from 5 given questions. Each question may 
contain further parts. 

 

Group – B (Mathematica, 25 marks) 
(i) Answer two objective / MCQ type questions of 2 marks each from 3 given questions. 

 
(ii) Answer three questions of 7 marks each from 5 given questions. Each question may 

contain further parts. 
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Computer Programming with C & Mathematica (Laboratory) [30 Marks] 

Syllabus 

• Standard mathematical problem solving using C program. 

• List of practical (using Mathematica) 

1. Plotting of graphs of function 

2. Plotting the graphs of polynomial of degree 4 and 5, the derivative graph, the second derivative graph 

and comparing them. 

3. Plotting parametric curves (Eg. trochoid, cycloid, epicycloids, hypocycloid). 

4. Plotting of recursive sequences. 

5. Study the convergence of sequences through plotting. 

6. Verify Bolzano-Weierstrass theorem through plotting of sequences and hence identify convergent 

subsequences from the plot. 

7. Study the convergence/divergence of infinite series by plotting their sequences of partial sum. 

8. Cauchy’s root test by plotting n-th roots. 

9. Ratio test by plotting the ratio of 𝑛-th and (𝑛 + 1)-th term. 

10. Without using inbuilt functions write programs for average of integers, mean, median, mode, 

 factorial, checking primes, checking next primes, finding all primes in an interval, finding gcd, lcm, 

 finding convergence of a given sequence, etc. 

11. Use of inbuilt functions that deal with matrices, determinant, inverse of a given real square matrix (if 

 it exists), solving a system of linear equations, finding roots of a given polynomial, solving 

differential equations. 

12. Fitting a Polynomial Function (up to third degree) 

 

 

 

 

Question Pattern for End Semester Examination 
[Course Code : HMAT5DS11L (Practical)] 

 

(i) Answer six questions of 3 marks each from 7 given questions. All problems to be done 

on computer by using Mathematica only. Allotted time is three hours. 

(ii) 6 marks reserved for practical note book. 

(iii) 6 marks reserved for viva voce. 
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OR 
 
 

SEMESTER – 5 
Name of the Course : Boolean Algebra & Automata Theory 

Course Code : HMAT5DS12N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
Boolean Algebra & Automata Theory [65 Marks] 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental knowledge on the ordered algebraic structure called Lattice and via this 

structure, the concept of Boolean Algebra will be introduced. 

• will acquire basic knowledge of application of Boolean algebra in electronics through the theory 

of switching circuits and various logic gates 

• will learn the rudimentary concepts of theoretical computer science through the basic Automata 

Theory including pushdown automata and Turing machine. 

Syllabus 

Group – A [20 marks] 

(Boolean Algebra) 
1. Definition, examples and basic properties of ordered sets, maps between ordered sets, duality principle, lattices as 

ordered sets, lattices as algebraic structures, sublattices, products and homomorphisms. 

2. Definition, examples and properties of modular and distributive lattices, Boolean algebras, Boolean polynomials, 

minimal and maximal forms of Boolean polynomials, Karnaugh diagrams, Quine-McCluskey method, Logic gates, 

switching circuits and applications of switching circuits. 

 

Group – B [45 Marks] 

(Automata Theory) 
1. Introduction: Alphabets, strings, and languages. Finite automata and regular languages: deterministic and non- 

 deterministic finite automata, regular expressions, regular languages and their relationship with finite automata, 

pumping lemma and closure properties of regular languages. 

 

 
 

Course Structure DSE 

Course Code: HMAT5DS12N 
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2. Context free grammars and pushdown automata : Context free grammars (CFG), parse trees, ambiguities in 

grammars and languages, pushdown automaton (PDA) and the language accepted by PDA, deterministic PDA, 

Non-deterministic PDA, properties of context free languages; normal forms, pumping lemma, closure properties, 

decision properties. 

3. Turing Machines: Turing machine as a model of computation, programming with a Turing machine, variants of 

Turing machine and their equivalence. 

4. Undecidability: Recursively enumerable and recursive languages, undecidable problems about Turing machines: 

halting problem. Post correspondence problem, and undecidability problems about CFGs. 

 

 

References: 
 

1. K D Joshi – Foundations of Discrete Mathematics, New Age International (P) Ltd., New Delhi (2003) 

2. V K Balakrishnan – Introductory Discrete Mathematics, Dover Publications, INC, New York (1991) 

3. B A Davey and H A Priestley – Introduction to Lattices and Order, Cambridge University Press (1990) 

4. John E Hopcroft and Jeffrey D Ullman – Introduction to Automata Theory, Languages and Computation, 

Addison-Wesley (2001) 

5. John Martin – Introduction to Languages and The Theory of Computation, McGraw Higher Ed (3rd 

Edition, 2009) 

6. Peter Linz – An Introduction to Formal Languages and Automata, Jones & Bartlett Learning ( 6th Edition, 

2016) 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT5DS12N) 

 

Group – A (Boolean Algebra, 20 marks) 
 

(i) Answer two objective / MCQ type questions each of 2 marks from 3 given such questions. 
 

(ii) Answer two questions of 8 marks each from 4 given questions. Each question may contain 
further parts. 

 

Group – B (Automata Theory, 45 marks) 
 

(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer seven questions of 5 marks each from 9 given questions. Each question may 
contain further parts. 
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DSE – 2 
 

 

SEMESTER – 5 
Name of the Course : Advanced Algebra 

Course Code : HMAT5DS21N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
 

Advanced Algebra [65 Marks] 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental knowledge on certain advanced topics of Group and Ring theory as a 

continuation of what they have already learned in various compulsory core courses. This will help 

the motivated students to pursue Algebra at the higher level of study in post graduate. 

• will acquire basic knowledge and problem solving skills on certain advanced topics of linear 

algebra like the SVD, generalized inverse, Moore-Penrose inverse, Jordan and rational canonical 

form of a non-diagonalizable matrix etc. 

• will acquire some knowledge that will help the students to solve problems in various national 

entrance examinations for their next level of study and also for the NET examination conducted 

by CSIR after their completion of master’s degree. 

Syllabus 

1. Group Theory: Cauchy’s theorem for finite Abelian group, fundamental theorem of finite Abelian 

 groups, Group actions, applications of group actions, Generalized Cayley’s theorem, Index theorem. 

Groups acting on themselves by conjugation, Class equation and consequences, p-groups, statement of 

 Sylow’s theorems and consequences, Cauchy’s theorem, Simple group, simplicity of 𝐴𝑛 for 𝑛 ≥ 5, non- 

simplicity tests. 

2. Ring Theory: Principal ideal domain, principal ideal ring, prime element, irreducible element, greatest 

common divisor (gcd), least common multiple (lcm), expression of gcd, examples of a ring 𝑅 and a pair 

of elements 𝑎, 𝑏 ∈ 𝑅 such that gcd(𝑎, 𝑏) does not exist, Euclidean domain, relation between Euclidean 

domain and principal ideal domain. 

 Ring embedding and quotient field, regular rings and their examples, properties of regular ring, ideals in 

regular rings. 

Polynomial rings, division algorithm and consequences, factorization domain, unique factorization 

domain, irreducible and prime elements 

Course Structure DSE 

Course Code: HMAT5DS21N 
Percentage of syllabus added 
or replaced: 100% 
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in a unique factorization domain, relation between principal ideal domain, unique factorization domain, 

factorization domain and integral domain, Eisenstein criterion and unique factorization in ℤ[𝑥]. 

3. Linear Algebra: Singular value decomposition of 𝑚 × 𝑛 matrix, polar decomposition of a square matrix, 

pseudo-inverse or Moore-Penrose generalized inverse of a 𝑚 × 𝑛 matrix. 

The minimal polynomial for a linear operator (matrix), relationship with characteristic polynomial, 

Cayley-Hamilton theorem, invariant factors and elementary divisors, Smith normal form, generalized 

Eigen vector, computation of Jordan and rational canonical forms. 

References: 
1. M K Sen, S Ghosh, P Mukhopadhyay and S Maity – Topics in Abstract Algebra, University 

Press, Hyderabad (3rd Edition, 2018) 

2. D S Malik, John M Mordeson and M K Sen – Fundamentals of Abstract Algebra, McGraw Hill, 

New York (1997) 

3. John B Fraleigh – A First Course in Abstract Algebra, Pearson (7th Edition, 2002) 

4. M Artin – Abstract Algebra, Pearson (2nd Edition, 2011) 

5. Joseph A Gallian – Contemporary Abstract Algebra, Narosa Publishing House, New Delhi (4th 

Edition, 1999) 

6. Joseph J Rotman – An Introduction to the Theory of Groups, Springer (4th Edition, 1995) 

7. I N Herstein – Topics in Algebra, Wiley Eastern Limited, India (1975) 

8. Kenneth Hoffman and Ray Alden Kunze – Linear Algebra, Prentice-Hall of India Pvt. Ltd. (2nd 

Edition, 1971) 

9. Stephen H Friedberg, Arnold J Insel and Lawrence E Spence – Linear Algebra, Prentice- Hall of 

India Pvt. Ltd., New Delhi (4th Edition, 2004) 

10. Gilbert Strang – Linear Algebra and its Applications, Thomson ( 2007) 

11. Gilbert Strang – Fundamentals of Linear Algebra, Cambridge University Press ( 2007) 

12. S Lang – Introduction to Linear Algebra, Springer (2nd Edition, 2005) 

13. S Kumaresan – Linear Algebra- A Geometric Approach, Prentice Hall of India (1999) 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT5DS21N) 

 

(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 
 

(ii) Answer any two questions of 10 marks each from 4 given questions from Article 1. Each 
question may contain further parts. 

 

(iii) Answer any three questions of 5 marks each from 5 given questions from Article 2. Each 
question may contain further parts 

 

(iv) Answer any two questions of 10 marks each from 4 given questions from Article 3. Each 
question may contain further parts 
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OR 
 

SEMESTER – 5 
Name of the Course : Bio Mathematics 

Course Code : HMAT5DS22N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
Bio Mathematics [65 Marks] 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental knowledge on Mathematical biology and the modeling process. This will 

help the motivated students to pursue at the higher level of study in Applied Mathematics. 

• will acquire basic knowledge and problem solving skills on certain advanced topics like Prey 

predator systems and Lotka-Volterra equations, populations in competitions, epidemic models etc. 

• will acquire some knowledge on different mathematical models on Biology. 
 

 

 

Syllabus 

1. Mathematical biology and the modeling process: an overview. Continuous models: Malthus model, 

logistic growth, Allee effect, Gompertz growth, Michaelis-Menten Kinetics, Holling type growth, bacterial 

growth ina chemostat, harvesting a single natural population, Prey predator systems and Lotka- Volterra 

equations, populations in competitions, epidemic models (SI, SIR, SIRS, SIC) 

2. Activator-inhibitor system, insect outbreak model: Spruce Budworm. Numerical solution of the models 

and its graphical representation. Qualitative analysis of continuous models: Steady state solutions, stability 

and linearization, multiple species communities and Routh-Hurwitz Criteria. Phase plane methods and 

qualitative solutions, bifurcations and limit cycles with examples in the context of biological scenario. 

Spatial models: One species model with diffusion. Two species model with diffusion, conditions for 

diffusiveinstability, spreading colonies of microorganisms, Blood flow in circulatory system, travelling 

wave solutions and spread of genes in a population. 

 

 
Course Structure DSE 

Course Code: HMAT5DS22N 
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3. Discrete models: Overview of difference equations, steady state solution and linear stability analysis. 

Introduction to discrete models, linear models, growth models, decay models, drug delivery problem, 

discrete prey-predator models, density dependent growth models with harvesting, host-parasitoid systems 

(Nicholson-Bailey model), numerical solution of the models and its graphical representation. Case studies. 

Optimal exploitation models, models in genetics, stage structure models, age structure models. 

 

 

 

 

References: 
1. L E Keshet – Mathematical Models in Biology, SIAM (1988) 

2. J D Murray – Mathematical Biology, Springer (1993) 

3. Y C Fung – Biomechanics, Springer-Verlag (1990) 

4. F Brauer, P V D Driessche and J Wu – Mathematical Epidemiology, Springer (2008) 

5. M Kot – Elements of Mathematical Ecology, Cambridge University Press (2001) 

 

 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT5DS22N) 

 

 
(i) Answer five objective/MCQ type questions of 2 marks each from 6 given questions. 

 
(ii) Answer any two questions of 10 marks each from 4 given questions from Article 1. Each 

question may contain further parts. 
 

(iii) Answer any three questions of 5 marks each from 5 given questions from Article 2. Each 
question may contain further parts 

 
(iv) Answer any two questions of 10 marks each from 4 given questions from Article 3. Each 

question may contain further parts 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Structure DSE 



45  

SEMESTER – 6 
Name of the Course : Probability, Statistics 

Course Code : HMAT6CC13N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Course Outcomes: At the end of studying this course a student 
 

• will acquire knowledge on various aspects of the theory of Probability, as a continuation of their 

previous concepts from plus two level . 

• will acquire knowledge and skill for solving problems related to various probability distribution 

functions. 

• will acquire knowledge and skill for solving problems on certain mathematical topics of 

Statistics. 

Syllabus 

 
Group – A [35 Marks] 

(Probability) 

 
1. Random experiment, Sample space, probability as a set function, probability axioms, probability space. Finite 

sample spaces. Conditional probability, Bayes theorem, independence. Real random variables (discrete and 

continuous), cumulative distribution function, probability mass/density functions, mathematical expectation, 

moments, moment generating function, characteristic function. Discrete distributions: uniform, binomial, Poisson, 

geometric, negative binomial, Continuous distributions: uniform, normal, exponential, beta and gamma function. 

2. Joint cumulative distribution function and its properties, joint probability density functions, marginal and 

conditional distributions, expectation of function of two random variables, moments, covariance, correlation 

coefficient, independent random variables, joint moment generating function (jmgf) and calculation of covariance 

from jmgf, characteristic function. Conditional expectations, linear regression for two variables,  regression curves. 

Bivariate normal distribution. 

3. Chebyshev’s inequality, Convergence in Probability, statement and interpretation of weak law of large numbers and 

strong law of large numbers. Central limit theorem for independent and identically distributed random variables 

with finite variance. 
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Group – B [30 Marks] 

(Statistics) 

 
1. Sampling and Sampling Distributions: Populations and Samples, Random Sample, distribution of the sample, 

simple random sampling with and without replacement. Sample characteristics. Statistic, Sample moments. Sample 

variance, Sampling from the normal distributions, Chi-square, t and F-distributions, sampling distribution 

of �̅�, 𝑠2, √   
𝑛 

(�̅� − 𝜇),  √
𝑛 

(�̅� − 𝜇). 
𝑠 𝜎 

2. Estimation of parameters: Point estimation. Interval Estimation- Confidence Intervals for mean and variance of 

Normal Population. Mean-squared error. Properties of good estimators - unbiasedness, consistency, sufficiency, 

Minimum-Variance Unbiased Estimator (MVUE). 

3. Method of Maximum likelihood: Likelihood function, ML estimators for discrete and continuous models. 
 

4. Statistical hypothesis: Simple and composite hypotheses, null hypotheses, alternative hypotheses, one sided and 

two-sided hypotheses. The critical region and test statistic, type I error and type II error, level of significance. Power 

function of a test, most powerful test. Simple hypothesis versus simple alternative: Neyman-Pearson lemma 

(Statement only). 

5. Bivariate frequency Distribution: Bivariate data, Scatter diagram, Correlation, Linear Regression, principle of 

least squares and fitting of polynomials and exponential curves. 

References: 
 

1. A Gupta – Ground work of Mathematical Probability and Statistics, Academic publishers, Kolkata 

2. Alexander M Mood, Franklin A Graybill and Duane C Boes – Introduction to the Theory of Statistics, 

Tata McGraw Hill (3rd Edition, 2007). 

3. E Rukmangadachari – Probability and Statistics, Pearson (2012) 

4. A Banerjee, S K De and S Sen – Mathematical Probability, U N Dhur & Sons Private Ltd, Kolkata 

5. S K De and S Sen – Mathematical Statistics, U N Dhur & Sons Private Ltd, Kolkata 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT6CC13N) 

 

Group – A (Probability, 35 marks) 
i) Answer five objective/MCQ type questions of 2 marks each from 6 given questions. 

 

ii) Answer five questions of 5 marks each from 7 given questions. Each may contain 
further parts. 

 

Group – B (Statistics, 30 marks) 
(i) Answer three objective/MCQ type questions of 2 marks each from 4 given questions. 

 
(ii) Answer four questions of 6 marks each from 6 given questions. Each question may 

contain further parts. 
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SEMESTER – 6 
Name of the Course : Numerical Methods (Theory), Numerical Methods (Laboratory Based) 

Course Code : HMAT6CC14L 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Numerical Methods (Theory) [50 Marks] 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental theoretical knowledge on various aspects of the theory of numerical 

analysis, that will lay the foundation for solving such problems via computer programming to be 

done side by side using their knowledge of programming language C already acquired from the 

course DSE 1 of Semester – 5. 

• will acquire basic skill for solving problems (both on paper and via computer) related to various 

numerical methods on interpolation, numerical differentiation and integration, differential 

equations and finding roots of an equation. 

• will acquire basic knowledge and computer oriented skill for solving problems related to certain 

topics of numerical linear algebra. 

 

 

Syllabus 

 
1. Representation of real numbers – floating point and fixed point. Sources of Errors, Rounding of numbers, significant 

digits and Error Propagation in arithmetic operations. Numerical Algorithms - stability and convergence. 

2. Approximation: Classes of approximating functions, Types of approximations - polynomial approximation, The 

Weierstrass polynomial approximation theorem (statement only). 

3. Interpolation: Lagrange and Newton’s methods. Error bounds. Finite difference operators. Newton(Gregory) 

forward and backward difference interpolation. 

4. Central Interpolation: Gauss forward and backward interpolation formulae, Stirling’s and Bessel’s formulas. 

Different interpolation zones, Error estimation. Hermite interpolation. 

5. Numerical differentiation: Methods based on interpolations, methods based on finite differences. 
 

6. Numerical Integration: Newton Cotes formula, Trapezoidal rule, Simpson’s1/3 -rd rule, Simpson’s3/8 -th rule, 

Weddle’s rule, Boole’s Rule, midpoint rule. Composite trapezoidal rule, composite Simpson’s1/3 -rd rule, 

composite Weddle’s rule. Gaussian quadrature formula. 

Course Structure DSE 
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7. Transcendental and polynomial equations: Bisection method, Secant method, method of Regula-falsi, fixed point 

iteration, Newton-Raphson method. Condition of convergence (if any), Order of convergence, Rate of 

convergence of these methods. Modified Newton-Raphson method for multiple roots, Complex roots of an 

algebraic equation by Newton-Raphson method. 

8. System of linear algebraic equations: Direct methods: Gaussian elimination and Gauss Jordan methods, Pivoting 

strategies. Iterative methods: Gauss Jacobi method, Gauss Seidel method and their convergence analysis. Matrix 

inversion: Gaussian elimination (operational counts). 

9. The algebraic eigen value problem: Power method. 

10. Ordinary differential equations: The method of successive approximations (Picard), Euler’s method, the modified 

Euler method, Runge-Kutta methods of orders two and four. 

References: 
 

1. K E Atkinson – Elementary Numerical Analysis, John Wiley & Sons (1985) 

2. F B Hildebrand – Introduction to Numerical Analysis, Dover Publications, INC (2nd Edition, 1974) 

3. D C Sanyal and K Das – A Text Book Of Numerical Analysis, U N Dhur & Sons Private Ltd, Kolkata 

4. Michelle Schatzman – Numerical Analysis – A Mathematical Introduction, Oxford University Press 

(2002) 

5. M K Jain, S R K Iyengar and R K Jain – Numerical Methods for Scientific and Engineering Computation, 

New Age International (P) Ltd., New Delhi (1996) 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT6CC14L [Theory]) 

 

(i) Answer four objective / MCQ type questions of 2 marks each from 5 given questions. 
 

(ii) Answer six questions of 7 marks each from 8 given questions. Each question may 
contain further parts. 
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Numerical Methods (Laboratory Based) [30 Marks] 

Syllabus 
 

List of practical (using C) 

1. Interpolation 

(i) Lagrange Interpolation 

(ii) Newton’s forward, backward and divided difference interpolations 

2. Numerical Integration 

(i) Trapezoidal Rule 

(ii) Simpson’s one third rule 

3. Solution of transcendental and algebraic equations 

(i) Bisection method 

(ii) Newton Raphson method (Simple root, multiple roots, complex roots) 

(iii) Method of Regula-Falsi. 

4. Solution of system of linear equations 

(i) Gaussian elimination method 

(ii) Matrix inversion method 

(iii) Gauss-Seidel method 

5. Method of finding Eigenvalue by Power method (up to 4 × 4 ) 

6. Fitting a Polynomial Function (up to third degree) 

7. Solution of ordinary differential equations 

(i) Euler method 

(ii) Modified Euler method 

(iii) Runge-Kutta method (order 4) 

 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT6CC14L [Practical]) 

 

(i) Answer six questions of 3 marks each from 7 given questions. All problems to be done 

on computer by using C programming only. Allotted time is three hours. 

(ii) 6 marks reserved for practical note book. 

(iii) 6 marks reserved for viva voce. 
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Course Code: HMAT6DS31N 

Percentage of syllabus added or replaced: 
40% 

Discipline Specific Electives (DSE) 

DSE – 3 

 

SEMESTER – 6 
Name of the Course : Linear Programming Problem & Game Theory 

Course Code : HMAT6DS31N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
Linear Programming Problem & Game Theory [65 Marks] 

Course Outcomes: At the end of studying this paper a student 
 

• will acquire fundamental knowledge on the theory of basic and basic feasible solutions and their 

properties, convex sets based on the knowledge of linear algebra studied in previous semesters. 

• will acquire the skills on the solution of a Linear Programming Problem by Simplex Method. Also 

acquire knowledge on duality, transportation problem, assignment problem and travelling 

salesman problem. 

• will acquire some knowledge on the basic theory of game problems and their solution by different 

methods which has many applications in Economics. 

Syllabus 

1. Basic solution and Basic Feasible Solution (B.F.S) with reference to L.P.P. Matrix formulation of L.P.P. 

Degenerate and Non-degenerate B.F.S. 

2. Hyperplane, Convex set, extreme points, convex hull and convex polyhedron. Supporting and separating 

hyperplane. The collection of feasible solutions of a L.P.P. constitutes a convex set. The extreme points 

of the convex set of feasible solutions correspond to its B.F.S. and conversely. The objective function has 

its optimal value at an extreme point of the convex polyhedron generated by the set of feasible solutions 

(the convex polyhedron may also be unbounded). In the absence of degeneracy, if the L.P.P. admits of an 

optimal solution then at least one B.F.S. must be optimal. Reduction of a F.S. to a B.F.S. 

3. Slack and surplus variables. Standard form of L.P.P. Theory of simplex method. Feasibility and optimality 

conditions. Two phase method. Degeneracy in L.P.P. and its resolution. 

4. Duality theory: The dual of the dual is the primal. Relation between the objective values of dual and the 

primal problems. Relation between their optimal values. Complementary slackness, Duality and simplex 

method and their applications. 
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5. Transportation and Assignment problems. Mathematical justification for optimality criterion. Hungarian 

method. Travelling Salesman problem. 

6. Concept of game problem. Rectangular games. Pure strategy and mixed strategy. Saddle point and its 

existence. Optimal strategy and value of the game. Necessary and sufficient condition for a given strategy 

to be optimal in a game. Concept of Dominance. Fundamental Theorem of rectangular games. 

7. Algebraic method. Graphical method and Dominance method of solving Rectangular games. Inter- 

relation between theory of games and L.P.P. 

References: 

1. G Hadley – Linear Programming, Addison-Wesley Publishing Company, London (1972) 

2. Hamdy A Taha – Operations Research – An Introduction, Prentice hall of India Pvt. Ltd., New Delhi 

(1999) 

3. N S Kambo – Mathematical Programming Techniques, Affiliated East-West Press Pvt. Ltd., New Delhi 

(1997) 

4. P K Gupta and Manmohan – Linear Programming and Theory of Games, Sultan Chand & Sons, New 

Delhi (1997) 

5. Mokhtar S Bazaraa, John J Jarvis and Hanif D Sherali – Linear Programming and Network Flows, John 

Wiley and Sons (4th Edition, 2010) 

6. J G Chakravorty & P R Ghosh – Linear Programming & Game Theory, Moulik Library Publisher, 

Kolkata 

 

 

Question Pattern for End Semester Examination 
(Course Code : HMAT6DS31N) 

 

 
(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 

 
(ii) Answer any two questions of 10 marks each from 4 given questions from Articles 1 to 3. 

Each question may contain further parts. 
 

(iii) Answer any two questions of 10 marks each from 4 given questions from Articles 4 and 5. 
Each question may contain further parts. 

 

(iv) Answer any three questions of 5 marks each from 5 given questions from Article 6. Each 
question may contain further parts. 
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OR 
 
 

SEMESTER – 6 
Name of the Course : Advanced Mechanics 

Course Code : HMAT6DS32N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Advanced Mechanics 

[65 Marks] 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental knowledge on Generalized coordinates and its applications. 

• will acquire knowledge on non-holonomic systems, Hamiltonian etc which will help the students 

in the next level of study in Applied Mathematics. 

• will acquire some knowledge on generating function, Poisson Bracket, Hamilton’s characteristics 

function etc. 
 

Syllabus 

1. 

equations; Generalized coordinates; Generalized forces; Lagrangian; Second kind Lagrange’s 

 Rayleigh’s dissipation function. 

2. 

principle for non-holonomic system; Symmetry properties and conservation laws; Noether’s 

approach; Hamiltonian. 

3. 

 stationary action; Fermat’s principle. 

4. 

angle variables; Hamilton-Jacobi’s equation; Hamilton’s principal function; Hamilton’s 

characteristics function; Liouville’s theorem. 

 

 
 

Course Structure DSE 

Degrees of freedom, reactions due to constraints. D’ Alembert’s principle; Lagrange’s first kind 

Action Integral; Hamilton’s principle; Lagrange’s equations by variational methods; Hamilton’s 

Hamilton’s equations from variational principle; Poincare-Cartan integral invariant; Principle of 

Canonical transformation; Generating function; Poisson Bracket; Equations of motion; Action- 

Course Code: HMAT6DS32N 

Percentage of syllabus added 
or replaced: 100% 

equations of motion; cyclic coordinates; velocity dependent potential; Principle of energy; 

theorem. Canonically conjugate coordinates and momenta; Legendre transformation; Routhian 
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References: 

1. H Goldstein – Classical Mechanics, Narosa Publ., New Delhi (1998) 

2. N C Rana and P S Joag – Classical Mechanics, Tata McGraw Hill (2002) 
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Question Pattern for End Semester Examination 
(Course Code : HMAT6DS32N) 

 

 
(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 

 

(ii) Answer any one question of 10 marks each from 2 given questions from Article 1. Each 
question may contain further parts. 

 

(iii) Answer any three questions of 10 marks each from 5 given questions from Articles 2 and 3. 
Each question may contain further parts. 

 

(iv) Answer any three questions of 5 marks each from 5 given questions from Article 4. Each 
question may contain further parts. 
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DSE – 4 
 
 

SEMESTER – 6 
Name of the Course : Rigid Dynamics 

Course Code : HMAT6DS41N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

Rigid Dynamics [65 Marks] 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental knowledge on Principle of Energy, Principle of conservation of energy, 

moment of inertia. 

• will acquire knowledge on motion of a rigid body in two dimensions. 

• will acquire some knowledge on the motion of a rigid body under impulsive forces. 

Syllabus 

1. Momental ellipsoid, Equimomental system. Principal axis. D’Alembert’s principle. D’Alembert’s 

equations of motion. Principles of moments. Principles of conservations of linear and angular momentum. 

Independence of the motion of centre of inertia and the motion relative to the centre of inertia. Principle 

of energy. Principle of conservation of energy. 

2. Equation of motion of a rigid body about a fixed axis. Expression for kinetic energy and moment of 

momentum of a rigid body moving about a fixed axis. Compound pendulum. Interchangeability of the 

points of a suspension and centre of oscillation. Minimum time of oscillation. 

3. Equations of motion of a rigid body moving in two dimensions. Expression for kinetic energy and angular 

momentum about the origin of rigid body moving in two dimensions. Necessary and sufficient condition 

for pure rolling. Two dimensional motion of a solid of revolution moving on a rough horizontal plane. 

4. Equations of motion under impulsive forces. Equation of motion about a fixed axis under impulsive forces. 

To show that (i) of there is a definite straight line such that the sum of the moments of the external impulses 

acting on a system of particles about it vanishes, then the total angular momentum of the system about 

that line remains unaltered, (ii) the change of K.E. of a system of particles moving in any manner under 

the application of impulsive forces is equal to the work done by the impulsive forces. 
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References: 

1. E T Whittaker – A Treatise of Analytical Dynamics of Particles and Rigid Bodies, Cambridge Univ. Press, 

Cambridge (1977) 

2. S L Loney – An Elementary Treatise on the Dynamics of a Particle and of Rigid Bodies, Cambridge 
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Question Pattern for End Semester Examination 
(Course Code : HMAT6DS41N) 

 

 
(i) Answer one objective / MCQ type question of 2 marks from 2 given questions. 

 
(ii) Answer one objective / MCQ type question of 3 marks from 2 given questions 

 
(iii) Answer four questions of 7 marks each from 6 given questions to be set at least one from 

each Article. Each question may contain further parts. 
 

(iv) Answer four questions of 8 marks each from 6 given questions to be set at least one from 
each Article. Each question may contain further parts 
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OR 
 
 

SEMESTER – 6 
Name of the Course : Point Set Topology 

Course Code : HMAT6DS42N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

 

Point Set Topology [65 Marks] 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental knowledge on general topological 

 

 

 

 
spaces as a continuation and 

generalization of their earlier knowledge of real and complex analysis and metric spaces. 

• will acquire very important knowledge that will help the students to solve problems in various 

national entrance examinations towards their next level of study and also for the NET examination 

conducted by CSIR after their completion of masters’ degree. 

Syllabus 

1. Topological spaces, basis and sub-basis for a topology, neighbourhoods of a point, interior points, 

limit points, derived set, boundary of a set, closed sets, closure and interior of a set, dense subsets, 

subspace topology, finite Product topology, Continuous functions, open maps, closed maps, 

homeomorphisms, topological invariants, metric topology, isometry and metric invariants. 

2. First countability, 𝑇1 and 𝑇2 separation axioms of topological spaces, convergence and cluster point of 

a sequence in topological spaces and some related concepts on first countable as well as on 𝑇2  

 spaces. Heine’s continuity criterion. 

3. Connected spaces, connected sets in ℝ, components, Compact spaces, compactness and 𝑇2, compact 

sets in ℝ, Heine-Borel Theorem for ℝ𝑛, real valued continuous function on connected and compact 

spaces, the concept of compactness in metric space, sequentially compactness of a metric space 𝑋 and 

the Bolzano-Weierstrass property of 𝑋 are equivalent. 

References 

1. J R Munkres – Topology - A First Course, Prentice Hall of India Pvt. Ltd (2000) 

2. J Dugundji – Topology, Allyn and Bacon (1966) 

3. G F Simmons – Introduction to Topology and Modern Analysis, McGraw Hill (1963) 
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5. J Hocking and G Young – Topology, Addison-Wesley Reading (1961) 

Course Code: HMAT6DS42N 

Percentage of syllabus added 
or replaced: 100% 
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Question Pattern for End Semester Examination 
(Course Code : HMAT6DS42N) 

 

 
(i) Answer five objective / MCQ type questions of 2 marks each from 6 given questions. 

 
(ii) Answer any four questions of 5 marks each from 6 given questions from Article 1. Each 

question may contain further parts. 
 

(iii) Answer any three questions of 5 marks each from 5 given questions from Article 2. Each 
question may contain further parts 

 
(iv) Answer any four questions of 5 marks each from 6 given questions from Article 3. Each 

question may contain further parts 
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Generic Elective (GE) 

[To be taken by the students of other discipline] 
 

 

 

 

 
 

Semester Course Name Course Code Credits 

1 Modern Algebra, Differential Calculus, Linear Programming HMAT1GE01N 6 

2 Modern Algebra, Differential Calculus, Linear Programming HMAT2GE01N 6 

3 Linear Algebra, Integral Calculus, Differential Equations HMAT3GE02N 6 

4 Linear Algebra, Integral Calculus, Differential Equations HMAT4GE02N 6 
 Grand Total  24 
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Semester-wise detailed syllabus 
 
 

SEMESTER – 1 
Name of the Course : Modern Algebra, Differential Calculus, Linear Programming 

Course Code : HMAT1GE01N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
& 

 

SEMESTER – 2 
Name of the Course : Modern Algebra, Differential Calculus, Linear Programming 

Course Code : HMAT2GE01N 

Full Marks : 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

Course Outcomes: At the end of studying this course a student 
 

• will acquire fundamental knowledge on the elementary theory of Group, Ring and Field necessary 

for proper understanding of certain topics of various core courses of other major subjects. 

• will acquire very important knowledge on differential calculus that will help the students to 

understand the applications of calculus to their respective major subjects. 

• will acquire fundamental knowledge on linear programming problems and their applications as a 

continuation of their earlier knowledge in plus two level. 

Syllabus 

 

Group – A [15 Marks] 

(Modern Algebra) 

 
(i) Introduction of Group Theory: Definition and examples taken from various branches (example from 

number system, residue class of integers modulo 𝑛, roots of unity, 2×2 real matrices, non-singular real 

matrices of fixed order, groups of symmetries of an equilateral triangle, a square). Elementary properties 
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using definition of Group. Definition and examples of sub-group (statement of necessary and sufficient 

condition and its applications). Order of an element of a finite group, statement and applications of 

Lagrange’s theorem on finite group. 

(ii) Definition and examples of (i) Ring (ii) Field (iii) Sub-ring (iv) Sub-field. 

(iii) Rank of a matrix: Determination of rank either by considering minors or by sweep-out process. 

Consistency and solution of a system of linear equations with not more than 3 variables by matrix method. 

(iv) Real Quadratic Form involving not more than three variables, its rank, index and signature (problems 

only). 

 

Group – B [30 marks] 

(Differential Calculus) 

 
(i) Sequence of real numbers: Definition of bounds of a sequence and monotone sequence. Limit of a 

sequence. Statements of limit theorems. Concept of convergence and divergence of monotone sequences 

– applications of the theorems, in particular, definition of 𝑒. Statement of Cauchy’s general principle of 

convergence andits application. 

(ii) Real-valued functions defined on an interval, limit of a function (Cauchy’s definition). Algebra of limits. 

Continuity of a function at a point and in an interval. Acquaintance (on proof) with the important properties 

of continuous functions on closed intervals. Statement of existence of inverse function of a strictly 

monotone function and its continuity. 

(iii) Derivative - its geometrical and physical interpretation. Sign of derivative-Monotonic increasing and 

decreasing functions. Relation between continuity and derivability. 

(iv) Successive derivative – Leibnitz’s theorem and its application. 

(v) Functions of two and three variables: Geometrical representations. Limit and Continuity (definition only) 

for function of two variables. Partial derivatives. Knowledge and use of chain rule. Exact Differential 

(emphasis on solving problems only). Functions of two variables - Successive partial Derivatives: 

Statement of Schwarz’s Theorem on Commutative property of mixed derivatives. Euler’s Theorem on 

homogeneous functions of two and three variables. 

(vi) Statement of Rolle’s Theorem and its geometrical interpretation. Mean value theorems of Lagrange and 

Cauchy. Statements of Taylor’s and Maclaurin’s Theorems with Lagrange’s and Cauchy’s from of 

remainders. Taylor’s and Maclaurin’s Infinite series of functions like 𝑒𝑥 , 𝑠𝑖𝑛 𝑥 , 𝑐𝑜̈𝑠 𝑥 , (1 + 𝑥)𝑛 , log𝑒(1 

+ 𝑥) with restrictions wherever necessary. 

(vii) Indeterminate Forms: L’Hospital’s Rule: Statement and Problems only. 

(viii) Application of the principle of Maxima and Minima for a function of single variable in geometrical, 

physical and other problems. 

(ix) Maxima and minima of functions of not more than three variables. Lagrange’s Method of undetermined 

multiplier - Problems only. 
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(x) Infinite series of constant terms: Convergence and Divergence (definition). Cauchy’s principle as applied 

to infinite series (application only). Series of positive terms: Statements of comparison test. D’AIembert’s 

Ratio test. Cauchy’s 𝑛-th root test and Raabe’s test – applications. Alternating series. Statement of 

Leibnitz test and its applications. 

 

Group – C [20 Marks] 

(Linear Programming) 

 
(i) Mathematical preliminaries: Euclidean Space, Linear dependence and independence of vectors, Spanning 

set and basis, replacing a vector in basis, Basic solution of a system of linear algebraic equations. 

 
(ii) Slack and Surplus variables. L.P.P. in matrix form. Feasible and Basic Feasible Solutions (B.F.S.). 

Degenerate and Non-degenerate B.F.S. Hyperplane, convex combination, line and line segment in 𝐸𝑛. 

Convex set, extreme points, convex hull and polyhedron. 

(iii) Theorems (with proof): The set of all feasible solutions of a L.P.P. is a convex set. The objective function 

of a L.P.P. assumes its optimal value at an extreme point of the convex set of feasible solutions, a B.F.S. 

of a L.P.P. corresponds to an extreme point of the convex set of feasible solutions. 

(iv) Fundamental Theorem of L.P.P. (Statement only). Reduction of a feasible solution to a B.F.S. Standard 

form of a L.P.P. Solution by simplex method and method of penalty. 

(v) Concept of Duality. The dual of the dual is the primal. Relation between the objective values of dual and 

the primal problems. Dual problems with at most one unrestricted variable, one constraint of equality. 

(vi) Transportation and Assignment problems and their optimal solutions. 
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Question Pattern for End Semester Examination 
(Course Code : HMAT1GE01N & HMAT2GE01N) 

 

Group – A (Modern Algebra, 15 marks) 
 

(i) Answer (with reason) two objective / MCQ type questions of 2 marks (1 mark for 
correct option and 1 mark for reason) each from 4 given questions. 

 

(ii) Answer one question of 3 marks from two given questions. 
 

(iii) Answer two questions of 4 marks each from four given questions. 
 
 

Group – B (Differential Calculus, 30 marks) 
 

(i) Answer (with reason) four objective / MCQ type questions of 2 marks (1 mark for 
correct option and 1 mark for reason) each from 6 given questions. 

 

(ii) Answer two questions of 3 marks each from four given questions. 
 

(iii) Answer four questions of 4 marks each from six given questions. 
 

Group – C (Linear Programming, 20 marks) 
 

(i) Answer (with reason) two objective / MCQ type questions of 2 marks (1 mark for 
correct option and 1 mark for reason) each from 3 given questions. 

 
(ii) Answer four questions of 4 marks each from seven given questions. 
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SEMESTER – 3 
Name of Course: Linear Algebra, Integral Calculus, Differential Equations 

Course Code: HMAT3GE02N 

Full Marks: 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 

& 
 

SEMESTER – 4 
Name of Course: 

Course Code: HMAT4GE02N 

Full Marks: 100 Credit: 6 

Theory Credits : 5 
Full Marks : 65+20* 

Tutorial Credits : 1 
Full Marks : 15 

Number of classes required : 100 

*15 Marks are reserved for Internal Assessment (to be taken from the mid-semester exam) 
& 5 marks for Attendance 

 
Course Outcomes: At the end of studying this course a student 

 

• will acquire fundamental knowledge and problem solving skills on certain topics on Linear 

Algebra mostly through matrix theory, which is of paramount importance as a useful mathematical 

tool for various subjects like Physics, Statistics, Economics etc. 

• will acquire very important knowledge on integral calculus that will help the students to understand 

the applications of calculus to their respective major subjects. 

• will acquire rudimentary knowledge and problem solving skill on certain classes of differential 

equations and their applications, which is indispensable as a tool for various other branches of 

science . 
 

Syllabus 

 

Group – A [30 Marks] 

(Linear Algebra) 

 
(i) Concept of Vector space over a Field: Examples, Concepts of Linear combinations, Linear dependence 

and independence of a finite number of vectors, Sub- space, Concepts of generators and basis of a finite 

dimensional vector space. Problems on formation of basis of a vector space (No proof required). 

(ii)  Statement and applications of Deletion theorem, Extension theorem and Replacement theorem on finite 

dimensional vector spaces. 
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0 

(iii) Real Inner product spaces, norms, statement of Cauchy-Schwarz’s inequality, Gram-Schmidt 

orthonormalisation process, orthogonal basis (Stress should be given on solving problems). 

(iv) Characteristic equation of square matrix of order not more than three; determinations of Eigen Values 

and Eigen Vectors (problems only). Statement and illustration of Cayley-Hamilton Theorem. 

(v) Linear transformations, matrix of a linear transformation, similarity and change of basis (General ideas 

and problems). 

(vi) Diagonalization of matrix – problems only (relevant theorems to be stated). 
 

Group – B [15 Marks] 

(Integral Calculus) 

 

(i) Reduction formulae like ∫ 𝑥𝑛𝑒𝑎𝑥𝑑𝑥, ∫ sin𝑛 𝑥 𝑑𝑥, ∫ 𝑐𝑜̈𝑠𝑛𝑥 𝑑𝑥, ∫ tan𝑛 𝑥 𝑑𝑥 , ∫
𝜋/2 

sin𝑛 𝑥 𝑑𝑥, 

∫
𝜋/2 

cos𝑛 𝑥 𝑑𝑥, ∫
𝜋/4 

tan𝑛 𝑥 𝑑𝑥, ∫ sin𝑛 𝑥 cos𝑚 𝑥 𝑑𝑥 etc. and associated problems (𝑚, 𝑛 are non-negative 
0 0 

integers). 

(ii) Definition of Improper Integrals: Statements of (i) µ-test (ii) Comparison test (Limit from excluded) and 

simple problems only. Use of Beta and Gamma functions (convergence and important relations being 

assumed). 

(iii) Working knowledge of multiple integrals. 
 

Group – C [20 Marks] 

(Differential Equations) 

 
(i) First order differential equations: Exact equations and those reducible to such equations. 

(ii) Linear differential equations and Bernoulli’s equations. 

(iii) Clairaut’s equations: General and Singular solutions. 

(iv) Applications: Geometric applications, orthogonal trajectories. 

(v) Second order linear differential equations with constant co-efficients (solution by operator method). 

Euler’s Homogeneous equations. 

References 

1. Sobhakar Ganguly and Manabendra Nath Mukherjee – A Treatise on Basic Algebra, Academic 

Publishers, Kolkata (3rd Edition) 

2. S K Mapa – Higher Algebra (Abstract and Linear), Sarat Book House, Kolkata 

3. Stephen H Friedberg, Arnold J Insel and Lawrence E Spence – Linear Algebra, Prentice- Hall of 
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Question Pattern for End Semester Examination 
(Course Code: HMAT3GE02N & HMAT4GE02N) 

 

 
Group – A (Linear Algebra, 30 marks) 

 

(i) Answer (with reason) three objective / MCQ type questions of 2 marks (1 mark for 
correct option and 1 mark for reason) each from 2 given questions. 

 

(ii) Answer four questions of 6 marks each from 6 given questions. Each question may 
contain further parts. 

 
Group – B (Integral Calculus, 15 marks) 

 
(i) Answer (with reason) one objective / MCQ type questions of 2 marks (1 mark for 

correct option and 1 mark for reason) each from 2 given questions. 
 

(ii) Answer one question of 3 marks from 2 given questions. 
 

(iii) Answer two questions of 5 marks each from 4 given questions. Each question may 
contain further parts. 

 
Group – C (Differential Equations, 20 marks) 

 

(i) Answer (with reason) two objective / MCQ type questions of 2 marks (1 mark for 
correct option and 1 mark for reason) each from 3 given questions. 

 
(ii) Answer four questions of 4 marks each from 7 given questions. Each question may 

contain further parts. 
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Course Structure: Semester-wise distribution of Core Courses 
 

 
Semester 

 
Course Name 

 
Course Code / Paper Code 

 
Credits 

 

I 
Mathematical Physics – I HPHY1CC01L 6 

Mechanics HPHY1CC02L 6 

    

 
II 

Waves and Optics HPHY2CC03L 6 

Mathematical Physics – II 
HPHY2CC04L 6 

    

 

 

III 

Electricity & Magnetism 
HPHY3CC05L 6 

Elements of Modern Physics HPHY3CC06L 
6 

Analog Systems and Applications HPHY3CC07L 
6 

    

 

 

IV 

Thermal Physics HPHY4CC08L 
6 

Electromagnetic Theory HPHY4CC09L 
6 

Quantum Mechanics and 

Applications 

HPHY4CC10L 
6 

    

 

 
V 

Statistical Mechanics 
HPHY5CC11L 

6 

Digital Systems and Applications 
HPHY5CC12L 

6 

Classical Dynamics HPHY5DSE1L 6 

Nuclear and Particle Physics HPHY5DSE2L 6 

    

 

 
VI 

Advanced Mathematical Physics HPHY6CC13L 6 

Solid State Physics 
HPHY6CC14L 

6 

Nano-materials and Applications 
HPHY6DSE3L 

6 

Project Work 
HPHY6DSE4L 

6 
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Course Structure: Semester-wise distribution of Generic Courses 
 

Semester 
Course Name Course Code / Paper Code Credits 

 
 

I 

Mechanics and Thermal Physics 

or 

Electronic devices, Analog and 

digital circuit designing 

HPHY1GE01L 

or        

HELE1GE01L 

6 

or 

6 

    

 
II 

Mechanics and Thermal Physics 

or 

Electronic devices, Analog and 

digital circuit designing 

HPHY1GE01L 

or        

HELE1GE01L 

6 

or 

6 

    

 
III 

Optics and Electricity-Magnetism 

or 

Applied Electronics 

HPHY3GE02L 

or        

HELE3GE02L 

6 

or 

6 

    

IV 
Optics and Electricity-Magnetism 

or 

Applied Electronics 

HPHY3GE02L 

or        

HELE3GE02L 

6 

or 

6 

 

 

 Ability Enhancement Compulsory Course (AECC)  
1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

b.  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

c. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory : 75  

ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project : 25 

v. Credit: 1 
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vi. Each Student will be required to submit a Project Report at the end 

of Second Semester of First Year. The Project will be an original 

work which may be related to the Honours Subject of the students 

but must be some aspect of the environmental studies. However, 

students may involve his own habitat while doing his Project. In the 

month of February students should talk to either their teacher of the 

Environmental Studies or the teachers of their own subject to choose 

the Project area. The length of the Project Report should be not less 

than 1500 words but not more then 3000. It may be hand written or 

typed. The Project must be submitted by 31st May. Students should 

submit their Project Report Head of the Department and must obtain 

a Project Completion Certificate from the HoD. 
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CORE COURSE (PHYSICS) 

 

 
FIRST YEAR 

Semester – I 

 
 

Course Name: Mathematical Physics-I 

Course Code / Paper Code : HPHY1CC01L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[Practical :LNB-05, VIVA-05, Experiemnt-20] 

[ Internal Assessment :Class Test, Mid Sem. Exam., Attendance] 

Course Outcome : 

After completion of the course student will 

• Learn different methods of solving first and second order differential equations. 

• Get introduced to Special functions like Gamma function, Beta function, delta function. 

• Learn about vector algebra, vector calculus and their typical applications in physics. 

• Learn about matrices and vector spaces for the application in different area of physics. 

• Learn about Fourier series expansion of various types of functions. 

• Learn about basics of Python language. 

 

 
(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 
Calculus Lectures: 16 

 

R ecapitulation:  Limits,  continuity,  average  and  instantaneous  quantities,  differentiation. 

Plotting functions. Intuitive ideas of continuous, differentiable, etc. functions and plotting of 

curves. Approximation: Taylor and binomial series for functions of single and double variables. 

First Order and Second Order Differential equations: First Order Differential Equations 

and Integrating Factor. Homogeneous Equations with constant coefficients. Wronskian and 

general solution. Initial value problems. Particular Integral. 

Calculus of functions of more than one variable: Partial derivatives, exact and inexact 

differentials. 



7  

Special Method: Singular Point of Second Order Linear Differential Equations and their 

importance. Forbenius Method and it’s application (simple examples). 

S pecial Integrals: Introduction to Beta Function and Gamma Function, their integral forms, 

relationship between them, simple properties. 

 

 
 

 

Recapitulation of vectors: Properties of vectors under rotations. Scalar product and its 

invariance under rotations. Vector product, Scalar triple product and their interpretation in 

terms of area and volume respectively. Scalar and Vector fields. 

Vector Differentiation: Directional derivatives and normal derivative. Gradient of a scalar 

field and its geometrical interpretation. Divergence and curl of a vector field. Del and Laplacian 

operators. Vector identities. 

Vector Integration: Ordinary Integrals of Vectors. Multiple integrals, Jacobian. Notion of 

infinitesimal line, surface and volume elements. Line, surface and volume integrals of Vector 

fields. Flux of a vector field. Gauss' divergence theorem, Green's and Stokes Theorems and 

their applications (no rigorous proofs). 

 

 

 

 

Orthogonal Curvilinear Coordinates. Derivation of Gradient, Divergence, Curl and Laplacian 

in Cartesian, Spherical and Cylindrical Coordinate Systems. 

 

 

 

 

Eigen values and Eigenvectors: Introduction to Eigen values and Eigenvectors of a Normal 

Matrix; Hermitian and Anti-Hermitian Matrix; Orthogonal Matrix; Unitary Matrix; Rotation 

Matrices; General square matrix, Degenerate eigen values. Cayley-Hamilton Theorem. Linear 

Transformations: The matrix of a Linear Transformation, Orthogonal and Unitary 

Transformations, Similarity Transformations; Diagonalization of a matrix; Trace of a matrix. 

Complex Vectors and Matrices: Complex Numbers, Hermitian and Unitary Matrices, Inner 

product of vectors in Complex vector spaces, Elementary idea about Hilbert space. Function 

space. 

 

 

 

Vector Algebra and Vector Calculus Lectures: 16 

Orthogonal Curvilinear Coordinates Lectures: 6 

Matrices Lectures: 16 

Introduction to Fourier Series Lectures: 6 
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Periodic functions, Summation of Fourier series, Convergence of Fourier series  and  Dirichlet 

conditions, Half- range Fourier series, Change of interval, Parseval’s identity, Integration and 

differentiation of Fourier series. Orthogonal functions, Multiple Fourier series. 
 

 Reference Books  

 
Mathematical Methods for Physicists by Tai L. Chow 

Mathematical Methods for Physicists by Arfken and Weber 

Mathematical Methods for Physics and Engineering by K F Riley M. P. Hobson, S. J.Bence 

(3rd Ed). 

th 

Introduction to Linear Algebra by Gilbert Strang (4 Ed.) 
 

Vector analysis by M.R. Spiegel. 

 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 

 

 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 

 

 

Computer architecture and organization, memory and Input/output devices , Binary and 

Decimal arithmetic, concept of Algorithms. 

 

 

Introduction to programming, constants, variables and data types, dynamical typing, operators 

and expressions, modules, I/O statements, iteration, compound statements, indentation in 

python, the if-else-elseif block, for and while loops, nested compound statements. 

 

 

Elementary calculations with different types of data e.g., area and volume of regular shapes 

using formulae. Small programs utilising basic conditional statements and loops.Simple 

calculations of matrices e.g., addition, subtraction, multiplication. Sorting. 

 

Lectures: 3 Introduction and Overview 

Lectures: 10 Introduction to programming in python 

Lectures: 10 Programs 

Lectures: 4 Introduction to plotting graphs 
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Basic idea of plotting using Gnuplot/Labplot/Veusz. Plotting functions and datafiles.Fitting 

data using suitable fit function. 

 

 

Truncation and round off errors, Absolute and relative errors, Floating point computations. 
 

 Reference Books  

 
Learning with Python-how to think like a computer scientist, J. Elkner, C. Meyer, and A. 

Downey, 2015, Dreamtech Press. 

 

Introduction to computation and programming using Python, J. Guttag, 2013, Prentice Hall 

India. 

 

 
 

“This is an entirely new course added vide the BOS meeting dated 25/08/2018”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Course Name: Mechanics 

Lectures: 3 Errors and error Analysis 
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Course Code / Paper Code : HPHY1CC02L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[Practical : LNB-05, VIVA-05, Experiemnt-20] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance] 

 

 

Course outcome: 
 

Students will be able to articulate and describe: 

• Relative motion, inertial and non inertial reference frames. 

• Parameters defining the motion of mechanical systems and their degrees of freedom. 

• Centre of mass and inertia tensor of mechanical systems. 

• Introduction to analytical mechanics as a systematic tool for problem solving. 

• Elastic properties of matter and fluid dynamics. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Review of Newton’s Laws: Mechanistic view of the Universe. Concepts of Inertial frames, 

force and mass. 

Solution of the equations of motion (E.O.M.) in simple force fields in one, two and three 

dimensions using cartesian, cylindrical polar and spherical polar coordinate systems. 

Dynamics of systems of particles: Difficulty of solving the E.O.M. for systems of particles. 

Newton's third Law. External and Internal forces. Momentum and Angular Momentum of a 

system. Torque acting on a system. Conservation of Linear and Angular Momentum. Centre of 

mass and its properties. Two-body problem. 

Variable- mass system: motion of rocket. 
 

 

 
 

 

Work and Kinetic Energy Theorem. Conservative Forces: Force as the gradient of a scalar field 

- concept of Potential Energy. Other equivalent definitions of a Conservative Force. 

Conservation of Energy; Qualitative study of one dimensional motion from potential energy 

curves. Stable and unstable equilibrium. Energy of a system of particles. 

Fundamentals of Dynamics Lectures: 12 

Work and Energy Lectures: 6 
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Central Force. Reduction of the two body central force problem to a one-body problem. Setting 

up the E.O.M. in plane polar coordinates. Differential equation for the path. Motion under an 

Inverse- square force. Newton's Law of Gravitation. Inertial and gravitational mass. Kepler’s 

Laws. Satellite in circular orbit and applications. Geosynchronous orbits. Weightlessness. 

Gravitational potential energy. Potential and field due to spherical shell and solid sphere. 

 

 

The Rigid Body: Constraints defining the rigid body. Degrees of freedom for a rigid body; 

Relation between Angular momentum and Angular Velocity - Moment of Inertia. Calculation 

of moment of inertia for rectangular, cylindrical and spherical bodies. E.O.M for rotation about 

a fixed axis. Principal Axes transformation. Transformation to a body fixed frame. E.O.M for 

the rigid body with one point fixed (Euler's equations of motion). General motion of a rigid 

body - translation plus rotation. Kinetic energy of rotation. 

 

 

Relation between Elastic constants. Twisting torque on a Cylinder or Wire. Bending of a beam 

–Internal bending moment. Cantilever, Elastic potential energy. 

 

 

Kinematics of Moving Fluids: Equation of continuity; Idea of streamline and turbulent 

flow,Reynold’s number. Poiseuille’s equation for Flow of a viscous Liquid through a capillary 

tube. 

 

 

Galilean transformations and Galilean invariance. Non-inertial frames and idea of fictitious 

forces. E.O.M with respect to a uniformly accelerating frame. E.O.M with respect to a 

uniformly rotating frame - Centrifugal and Coriolis forces. Laws of Physics in a laboratory on 

the surface of the earth. 

 

 

 

 Reference Books  

 
An introduction to mechanics, D. Kleppner, R.J. Kolenkow, 1973, McGraw-Hill. 

Mechanics, Berkeley Physics, vol.1, C.Kittel, W.Knight, et.al. 2007, Tata McGraw-Hill. 

Feynman Lectures, Vol. I, R.P.Feynman, R.B.Leighton, M.Sands, 2008, Pearson Education 

Mechanics, D.S. Mathur, S. Chand and Company Limited, 2000 

Gravitation and Central Force Motion Lectures: 10 

Rotational Dynamics Lectures: 12 

Elasticity Lectures: 6 

Fluid Motion Lectures: 6 

Non-Inertial systems Lectures: 8 
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Classical Dynamics of Particles and Systems,S.T.Thornton,J.B.Marion,(Fifthed.), Thompson 

& Brooks. 

 

 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

1. Measurements of length (or diameter) using Slide Callipers, Screw Gauge and Travelling 

Microscope. 

2. To determine the Moment of Inertia of a metallic cylinder / rectangular bar about an axis 

passing through the C.G. and to determine the Modulus of Rigidity of the suspension wire. 

3. Determination of the pressure coefficient of air. 
 

4. Determination of Coefficient of Viscosity of water by Capillary Flow Method (Poiseuille’s 

method). 

5. Determination of Young’s modulus of the material of a beam by the method of flexure. 
 

6. Determination of the resistance of a suspended coil galvanometer by the method of half 

deflection and to calculate the figure of merit of the galvanometer (using the same data). 

7. To determine the value of g using bar pendulum/Kater’s pendulum. 
 

 

 

 Reference Books  

 
Advanced Practical Physics, B.Ghosh, K.G.Mazumder, Sreedhar Publisher. 

 

Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing 

House 

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985, Heinemann Educational Publishers. 

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal 

Practical Physics by D. Chattapadhyay and P.C. Rakshit. 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 

 

 

Semester – II 
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Course Name: Waves and Optics 

Course Code / Paper Code : HPHY2CC03L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[Practical : LNB-05, VIVA-05, Experiemnt-20] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance] 

Course outcome : 

On successful completion of this course, students will: 

• Understand the basics of acoustics. 

• Understand physical characteristics of harmonic motion, forced vibration and resonance. 

• Use Lissajous figures to understand the superposition of harmonic waves. 

• Understand the properties of light, namely reflection, refraction, interference, diffraction and 

polarization theoretically and can verify those experimentally. 

• Understand the applications of interference, diffraction and polarization phenomena, design 

and working of interferometers,optical instruments and their practical use. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 
 

Superposition of periodic motion Lectures: 2 
 

SHO, Superposition principle, Lissajous figure 
 

Forced Vibrations and Resonance Lectures: 6 

 
Undamped oscillator with harmonic forcing, The complex exponential method for forced 

oscillations, Forced oscillations with damping, Effect of varying the resistive term, Transient 

phenomena, The power absorbed by a driven oscillator, Examples of resonance: Electrical 

resonance; Optical resonance; Anharmonic oscillators. 

 

Progressive waves Lectures: 6 

 
Normal modes and travelling  waves,  Progressive  waves  in  one direction,  Wave  speeds  in 

specific media, Superpositions, Wave  pulses,  Motion  of  wave pulses  of  constant  shape, 

Superposition of wave pulses, Dispersion:  Phase  and  group velocities, The energy  of a 

mechanical wave, The transport of energy by a wave, Momentum flow and mechanical 

radiation pressure, Waves in two and three dimensions. 

 

Superposition of Two Harmonic Waves Lectures: 8 
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Stretched Strings. Plucked and Struck Strings. Melde’s Experiment. Longitudinal Standing 

Waves and Normal Modes. Superposition of N Harmonic Waves. 

 

Wave Optics Lectures: 3 
 

Electromagnetic nature of light. Definition and properties of wave front. Huygens Principle. 

Temporal and Spatial Coherence. 

Interference Lectures: 10 
 

Division of amplitude and wave front. Young’s double slit experiment. Lloyd’s Mirror and 

Fresnel’s Bi-prism. Phase change on reflection: Stokes’ treatment. Interference in Thin Films: 

parallel and wedge-shaped films. Fringes of equal inclination (Haidinger Fringes); Fringes of 

equal thickness (Fizeau Fringes). Newton’s Rings: Measurement of wavelength and refractive 

index. 

Interferometer Lectures: 5 
 

Michelson Interferometer-(1) Idea of form of fringes (No theory required), (2) Determination 

of Wavelength, (3) Wavelength Difference, (4) Refractive Index, and (5) Visibility of Fringes. 

Fabry-Perot interferometer. 

 

Diffraction Lectures: 10 

 
Fresnel Diffraction: Fresnel’s Assumptions. Fresnel’s Half-Period Zones for Plane Wave. 

Explanation of Rectilinear Propagation of Light. Theory of a Zone Plate: Multiple Foci of a 

Zone Plate. Fresnel’s Integral, Fresnel diffraction pattern of a straight edge, a slit and a 

wire.Fraunhofer diffraction: Single slit. Circular aperture, Resolving Power of a telescope. 

Double slit. Multiple slits. Diffraction grating. Resolving power of grating. 

 

Polarization Lectures: 10 

 
Different states of polarization; double refraction, Huygen’s construction for uniaxial crystals; 

Polaroids and their uses. Production and analysis of plane, circularly and elliptically polarized 

light by retardation plates. Optical activity; Modern explanation of optical activity; Biquartz 

and half shade polarimeter. 

 

Reference Books 

 

Fundamentals of Optics, F.A. Jenkins and H.E. White, 1981, McGraw-Hill 

Principles of Optics, Max Born and Emil Wolf, 7th Edn., 1999, Pergamon Press. 

Optics, Ajoy Ghatak, 2008, Tata McGraw Hill 

Standing (Stationary) Waves in a String: Fixed and Free Ends. Analytical Treatment. Phase 

and Group Velocities. Energy of Vibrating String. Transfer of Energy. Normal Modes of 
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The Physics of Vibrations and Waves, H. J. Pain, 2013, John Wiley and Sons. 

The Physics of Waves and Oscillations, N.K. Bajaj, 1998, Tata McGraw Hill. 

 
 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 

 

1. Familiarization with: Schuster`s focusing; determination of angle of prism and refractive 

index of the Material of a prism using sodium source. 

 

2. To determine the dispersive power and Cauchy constants of the material of a prism using 

mercury source. 

 

3. Measurement of the slit width and the separation between the slits of a double slit by 

observing the diffraction and interference fringes. 

 

4. To determine wavelength of sodium light using Fresnel Bi-prism. 

 

5. To determine wavelength of sodium light using Newton’s Rings. 

 

6. To determine wavelength of (1) Na source and (2) spectral lines of Hg source using plane 

diffraction grating. 

 

7. To calibrate a polarimeter and hence to determine the concentration of unknown sugar 

solution. 
 

8. To study Lissajous figures using RC lead-lag circuit. 
 

 Reference Books  

 
Advanced Practical Physics, B.Ghosh ,K.G.Mazumder, Sreedhar Publisher 

 

Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing 

House. 

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985, Heinemann Educational Publishers 

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Edn, 2011, KitabMahal. 

Practical Physics by D Chattopadhyay and P.C. Rakshit by New Central Book Agency. 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
 

Course Name: Mathematical Physics - II 
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Course Code / Paper Code : HPHY2CC04L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After completing the course, student will be able to 

• Learn about various special functions, partial differential equations commonly used in various 

theorems in physical sciences. 

• Use the orthogonal polynomials and other special functions in various theories of physics and 

in numerical analysis. 

• Use the calculus of variations. 

• Get skill to simulate different mathematical problems with python programming. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Legendre, Bessel, Hermite and Laguerre Differential Equations. Properties of Legendre 

Polynomials: Rodrigues Formula, Generating Function, Orthogonality. Simple recurrence 

relations. Expansion of function in a series of Legendre Polynomials. Bessel Functions of the 

First Kind: Generating Function, simple recurrence relations. Zeros of Bessel Functions (Jo(x) 

and J1(x))and Orthogonality. 
 

 

Functionals. Basic ideas of functionals. Determination of the path that gives extremum 

solutions, Euler equation, Use of calculus of variation to solve problems: shortest distance 

between two points in a plane, area of the surface of revolution is a minimum-Catenary; soap 

film problem: minimize the surface area of revolution etc., The second form of Euler equations, 

function with several variables, equation of constraints, Lagrange undetermined multiplier 

Lagrange’s equation of motion, generalised coordinates, cyclic coordinates, applications to 

simple problems. 

 

 

Solutions to partial differential equations using separation of variables: Laplace's Equation in 

problems of rectangular, cylindrical and spherical symmetry. Wave equation and its solution 

for vibrational modes of a stretched string, rectangular and circular membranes. Diffusion 

Equation. 

Special Functions Lectures: 20 

Lectures: 20 Variational Calculus in Physics 

Partial Differential Equations Lectures: 16 
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Definition of Dirac delta function. Representation as limit of a Gaussian function and 

rectangular function. Properties of Dirac delta function. 
 

 Reference Books  

 
Mathematical Methods for Physicists: Arfken, Weber, 2005, Harris, Elsevier. 

Fourier Analysis by M.R. Spiegel, 2004, Tata McGraw-Hill. 

Mathematics for Physicists, Susan M. Lea, 2004, Thomson Brooks/Cole. 

Differential Equations, George F. Simmons, 2006, Tata McGraw-Hill. 

Partial Differential Equations for Scientists & Engineers, S.J. Farlow, 1993, Dover Pub. 
 

Engineering Mathematics, S.Pal and S.C. Bhunia, 2015, Oxford University Press 
 

Mathematical methods for Scientists & Engineers, D.A. McQuarrie, 2003, Viva Books 

Mathematical Physics, P. K. Chattopadhyay, 2014, New Academic Science. 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 

 

 

Curve fitting, Least square fit , Solution of Linear system of equations by Gauss Elimination 

and Gauss-Seidel Method , Solution of First Order ODE using Euler and Runge-Kutta2nd Order/ 

4th Order Method, Integration by Trapezoidal Method, Simpson 1/3 Method ,Finding roots of 

a function using Bisection Method and Newton-Rhapson Method, Lagrange Interpolation 

Formula. 

 

 

Execution of specific problems discussed in Numerical Analysis using Python Programming. 
 

 Reference Books  

 
Numerical Methods for Engineers by Raymond P Canale, Steven C Chapra 

Numerical Analysis by Rainer Kress. 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
 

CORE COURSE (PHYSICS) 

SECOND YEAR 

Lectures: 4 Dirac Delta Functions and Its properties 

Introduction to Numerical Analysis Lectures: 15 

Lectures: 15 Programs 



17  

Semester – III 

 
 

Course Name: Electricity & Magnetism 

Course Code / Paper Code : HPHY3CC05L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

On successful completion of this course students will: 

• Gain knowledge on the basic concepts of electric and magnetic fields. 

• Understand the concept of conductors, dielectrics, inductance and capacitance 

• Gain knowledge on the nature of magnetic materials. 

• Understand the concept of static and time varying fields. 

• Able to solve different electrical circuits for electrical and electronics applications both 

theoretically and experimentally. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Electric field: Electric field lines. Electric flux. Gauss’ Law with applications to charge 

distributions with spherical, cylindrical and planar symmetry. 

 

Conservative nature of Electrostatic Field. Electrostatic Potential. Laplace’s and Poisson 

equations. The Uniqueness Theorem. Multipole expansion: Multipole expansion of scalar 

potential-monopole, dipole, quadrupole terms, Potential and Electric Field of a dipole. Force 

and Torque on a dipole. 

 

Electrostatic energy of system of charges. Electrostatic energy of a charged sphere. Conductors 

in an electrostatic Field. Surface charge and force on a conductor. Capacitance of system of 

charged conductors. Parallel-plate capacitor. Capacitance of an isolated conductor. Method of 

Electrical Images and its application to: (1) Plane Infinite Sheet and (2) Sphere. 

 

Electric Field & Electric Potential Lectures: 18 

Dielectric Properties of Matter Lectures: 6 
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Electric Field in matter. Polarization, Polarization Charges. Electrical Susceptibility and 

Dielectric Constant. Capacitor (parallel plate, spherical, cylindrical) filled with dielectric. 

Displacement vector D. Relations between E, P and D. Gauss’ Law in dielectrics. 

 

 

Magnetic force between current elements and definition of Magnetic Field B. Biot-Savart’s 

Law and its simple applications: straight wire and circular loop. Current Loop as a Magnetic 

Dipole and its Dipole Moment (Analogy with Electric Dipole). 

Ampere’s Circuital Law and its application to (1) infinite straight wire, (2) Infinite planar 

surface current, and (3) Solenoid. Properties of B: curl and divergence. Axial vector property 

of B and its consequences. Vector Potential. Magnetic Force on (1) point charge (2) current 

carrying wire (3) between current elements. Torque on a current loop in a uniform Magnetic 

Field. 

 

 

Magnetization vector (M). Magnetic Intensity (H). Magnetic Susceptibility and permeability. 

Relation between B, H, M. Ferromagnetism. B-H curve and hysteresis. 

 

 

Faraday’s Law. Lenz’s Law. Self-Inductance and Mutual Inductance. Reciprocity Theorem. 

Energy stored in a Magnetic Field. Introduction to Maxwell’s Equations. Charge Conservation 

and Displacement current. 

 

 

AC Circuits: Kirchhoff’s laws for AC circuits. Complex Reactance and Impedance. Series 

LCR Circuit: (1) Resonance, (2) Power Dissipation and (3) Quality Factor, and (4) Band 

Width. Parallel LCR Circuit. 

 

 

Ideal Constant-voltage and Constant-current Sources. Network Theorems: Thevenin theorem, 

Norton theorem, Superposition theorem, Reciprocity theorem, Maximum Power Transfer 

theorem. Applications to dc circuits. 

 

 

Electricity, Magnetism & Electromagnetic Theory, S. Mahajan and Choudhury, 2012, Tata 

McGraw Hill. 

Electricity and Magnetism, Edward M. Purcell, 1986 McGraw-Hill Education. 

Magnetic Field Lectures: 12 

Magnetic Properties of Matter Lectures: 4 

Electromagnetic Induction Lectures: 6 

Electrical Circuits Lectures: 6 

Network Theorem Lectures: 8 

Reference Books 
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Introduction to Electrodynamics, D.J. Griffiths, 3rd Edn., 1998, Benjamin Cummings. 

Feynman Lectures Vol.2, R.P.Feynman, R.B.Leighton, M. Sands, 2008, Pearson Education. 

Elements of Electromagnetics, M.N.O. Sadiku, 2010, Oxford University Press. 

Electricity and Magnetism, J.H.Fewkes & J.Yarwood. Vol. I, 1991, Oxford Univ. Press. 

 

 
(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

 List of Practical  

 
1. To determine an unknown Low Resistance using Potentiometer. 

 

2. To determine an unknown Low Resistance using Carey Foster’s Bridge. 

 
3. To verify the Thevenin and Norton theorems. 

 

4. To verify the Superposition, and Maximum power transfer theorems. 

 
5. To determine self-inductance of a coil by Anderson’s bridge. 

 
6. To study response curve of a Series LCR circuit and determine its (a) Resonant frequency, 

b) Impedance at resonance, (c) Quality factor Q, and (d) Band width. 
 

7. To study the response curve of a parallel LCR circuit and determine its (a) Anti- resonant 

frequency and (b) Quality factor Q. 
 

 Reference Books  

 
Advanced Practical Physics (Vol. I & Vol. II), B.Ghosh, K.G.Mazumder, Sreedhar Publisher. 

 

An Advanced Course in Practical Physics, D. Chattopadhyay, P.C.Rakshit, New Central Book 

Agency. 

 

 
“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
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Course Name: Elements of Modern Physics 

Course Code / Paper Code : HPHY3CC06L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

On successful completion of the course, the students will: 

• Understand the intuitive ideas of the Quantum physics and Nuclear physics. 

• Be able to understand dual nature of particle. 

• Gain a comprehensive knowledge in Modern physics. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Planck’s quantum, Planck’s constant and light as a collection of photons; Blackbody Radiation: 

Quantum theory of Light; Photo-electric effect and Compton scattering. De Broglie wavelength 

and matter waves; Davisson-Germer experiment. Wave description of particles by wave 

packets. Group and Phase velocities and relation between them. Two-Slit experiment with 

electrons. Probability. Wave amplitude and wave functions. 

Introduction to Quantum Mechanics Lectures: 20 

Position measurement- gamma ray microscope thought experiment; Wave-particle duality, 

Heisenberg’s Uncertainty Principle (Uncertainty relations involving Canonical pair of 

variables): Derivation from Wave Packets impossibility of a particle following a trajectory; 

Estimating minimum energy of a confined particle using uncertainty principle; Energy-time 

uncertainty principle- applications. 

Two slit interference experiment with photons, atoms and particles; linear superposition 

principle as a consequence; Matter waves and wave amplitude; Schrodinger equation for non- 

relativistic particles; Momentum and Energy operators; stationary states; physical 

interpretation of a wave function, probabilities and normalization; Probability and probability 

current densities in one dimension. 

One dimensional infinitely rigid box- energy eigenvalues and eigenfunctions, normalization; 

Quantum mechanical scattering and tunnelling in one dimension-across a step potential & 

rectangular potential barrier. 

Lectures: 10 Quantum Theory 
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Size and structure of atomic nucleus and its relation with atomic weight; Impossibility of an 

electron being in the nucleus as a consequence of the uncertainty principle. Nature of nuclear 

force, NZ graph, Liquid Drop model: semi-empirical mass formula and binding energy, 

Nuclear Shell Model and magic numbers. 

Radioactivity: stability of the nucleus; Law of radioactive decay; Mean life and half-life; Alpha 

decay; Beta decay- energy released, spectrum and Pauli's prediction of neutrino; Gamma ray 

emission, energy-momentum conservation: electron-positron pair creation by gamma photons 

in the vicinity of a nucleus. 

Fission and fusion- mass deficit, relativity and generation of energy; Fission - nature of 

fragments and emission of neutrons. Nuclear reactor: slow neutrons interacting with Uranium 

235; Fusion and thermonuclear reactions driving stellar energy (brief qualitative discussions). 

 

 

Lasers: Einstein’s A and B coefficients. Metastable states. Spontaneous and Stimulated 

emissions. Optical Pumping and Population Inversion. Calculations of population inversion for 

Three-Level and Four-Level Lasers. Ruby Laser and He-Ne Laser. 
 

 Reference Books  

 
Concepts of Modern Physics, Arthur Beiser, 2002, McGraw-Hill. 

 

Introduction to Modern Physics, Rich Meyer, Kennard, Coop, 2002, Tata McGraw Hill. 

Introduction to Quantum Mechanics, David J. Griffith, 2005, Pearson Education. 

Physics for scientists and Engineers with Modern Physics, Jewett and Serway, 2010, Cengage 

Learning. 

Modern Physics, G.Kaur and G.R. Pickrell, 2014, McGraw Hill. 
 

Quantum Mechanics: Theory & Applications, A.K.Ghatak &S.Lokanathan, 2004, Macmillan. 

Modern Physics, J.R. Taylor, C.D. Zafiratos, M.A. Dubson, 2004, PHI Learning. 

Theory and Problems of Modern Physics, Schaum`s outline, R. Gautreau and W. Savin, (2nd 

Ed), Tata McGraw-Hill Publishing Co. Ltd. 

Quantum Physics, Berkeley Physics, Vol.4. E.H.Wichman, 1971, Tata McGraw-Hill Co. 

Basic ideas and concepts in Nuclear Physics, K.Heyde, 3rd Edn., Institute of Physics Pub. 

Six Ideas that Shaped Physics: Particle behaves like Waves, T.A.Moore, 2003, McGraw Hill. 

Basic Concept of Nuclear Physics Lectures: 20 

Laser Lectures: 10 
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(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

 List of Practical  

 
1. Verification of Stefan’s law using torch bulb. 

2. Photo-electric effect: photo current versus intensity and wavelength of light; maximum 

energy of photo-electrons versus frequency of light. 

3. To determine the Planck’s constant using LEDs of at least 4 different colours. 

4. To determine the absorption lines in the rotational spectrum of Iodine vapour. 

5. To determine the value of e/m by (a) Magnetic focusing or (b) Bar magnet. 

6. To determine the wavelength of laser source using diffraction of single slit. 7. 

To determine the wavelength of laser source using diffraction of double slits. 

 

 

 

 Reference Books  

 
Advanced Practical Physics, B.Ghosh, K.G.Mazumder, Sreedhar Publisher 

 

An Advanced Course In Practical Physics, D. Chattopadhyay, P.C.Rakshit, New Central Book 

Agency 

Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing 

House. 

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985, Heinemann Educational Publishers. 

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
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Course Name: Analog Systems and Applications 

Course Code / Paper Code : HPHY3CC07L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

This course will 
 

• Prepare the students to have a basic knowledge in the analysis of Electric Networks. 

• Develop the ability to design and understand Analog circuits using discrete components as well 

as various applications of circuits. 

• Understand the working principles of different electronic devices. 

• Analyse the basics of transistor biasing and stability, and further understand the concept of 

multistage amplifiers and its frequency response. 

• Design, develop and analyse the various applications using operational amplifiers and timer. 

 

 
(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

P and N type semiconductors. Energy Level Diagram. Conductivity and Mobility, Concept of 

Drift velocity. PN Junction Fabrication (Simple Idea). Barrier Formation in PN Junction Diode. 

Static and Dynamic Resistance. Current Flow Mechanism in Forward and Reverse Biased 

Diode. Drift Velocity. Derivation for Barrier Potential, Barrier Width and Current for Step 

Junction. Current Flow Mechanism in Forward and Reverse Biased Diode. 

 

 

Rectifier Diode: Half-wave Rectifiers. Centre-tapped and Bridge Full-wave Rectifiers, 

Calculation of Ripple Factor and Rectification Efficiency, C-filter, pi-filter.Zener Diode and 

Voltage Regulation. Principle and structure of (1) LEDs, (2) Photodiode and (3) Solar Cell. 

 

 

n-p-n and p-n-p Transistors. Characteristics of CB, CE and CC Configurations. Current gains 

α and β Relations between α and β. Load Line analysis of Transistors. DC Load line and Q- 

point. Physical Mechanism of Current Flow. Active, Cutoff and Saturation Regions. 

Semiconductor Diodes Lectures: 12 

Two-terminal Devices and their Applications Lectures: 8 

Bipolar Junction transistors Lectures: 5 
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Basic principle of operations of FET. 
 

Amplifiers: Transistor Biasing and Stabilization Circuits. Fixed Bias and Voltage Divider 

Bias. Transistor as2-port Network. h-parameter Equivalent Circuit. Analysis of a single-stage 

CE amplifier using hybrid Model. Input and Output Impedance. Current, Voltage and Power 

Gains. Classification of Class A, B & C Amplifiers. Frequency response of a CE amplifier. 

Coupled Amplifier: Two stage RC-coupled amplifier. 

Feedback in Amplifiers: Effects of Positive and Negative Feedback on Input Impedance, 

Output Impedance, Gain, Stability, Distortion and Noise. 

Sinusoidal Oscillators: Barkhausen's Criterion for self-sustained oscillations. RC Phase shift 

oscillator, determination of Frequency. Hartley & Colpitts oscillators. 

Operational Amplifiers (Black Box approach): Characteristics of an Ideal and Practical Op- 

Amp. (IC 741) Open-loop and Closed-loop Gain. Frequency Response. CMRR. Slew Rate 

and concept of Virtual ground. 

Applications of Op-Amps: Linear - (1) Inverting and non-inverting amplifiers, (2) Adder, (3) 

Subtractor, (4) Differentiator, (5) Integrator, (6) Log amplifier, (7) Zero crossing detector (8) 

Wein bridge oscillator. 

Non- linear – (1) inverting and non-inverting comparators, (2) Schmidt triggers. 
 

Conversion: Resistive network (Weighted and R-2R Ladder). Accuracy and Resolution. A/D 

Conversion (successive approximation). 

555 Timer: Astable multivibrator. 
 

 Reference Books  

 
Integrated Electronics, J. Millman and C.C. Halkias, 1991, Tata Mc-Graw Hill. 

Electronics: Fundamentals and Applications, J.D. Ryder, 2004, Prentice Hall. 

Solid State Electronic Devices, B.G.Streetman &S.K.Banerjee, 6th Edn.,2009, PHI Learning. 

Electronic Devices & circuits, S.Salivahanan & N.S.Kumar, 2012, Tata Mc-Graw Hill. 

OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4th edition, 2000, Prentice Hall. 

Microelectronic circuits, A.S. Sedra, K.C. Smith, A.N. Chandorkar, 2014, 6th Ed, Oxford 

University Press. 

Electronic circuits: Handbook of design & applications, U.Tietze, C.Schenk,2008, Springer. 

Semiconductor Devices: Physics and Technology, S.M. Sze, 2nd Ed., 2002, Wiley India. 

Field Effect Transistors and Amplifiers Lectures: 35 
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Microelectronic Circuits, M.H. Rashid, 2nd Edition, Cengage Learning. 

Electronic Devices, 7/e Thomas L. Floyd, 2008, Pearson India. 

 
(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

 List of Practical  

 
1. To study V-I characteristics of PN junction diode, and Light emitting diode. 

 
2. To study the V-I characteristics of a Zener diode and its use as voltage regulator. 

 

3. Study of V-I & power curves of solar cells, and find maximum power point & efficiency. 

 
4. To study the characteristics of a Bipolar Junction Transistor in CE configuration. 

 
5. To study the frequency response of voltage gain of a CE- amplifier. 

 
6. To design a Wien bridge oscillator for given frequency using an op-amp. 

 

7. To design a digital to analog converter (DAC) of given specifications and to study the analog 

to digital convertor (ADC). 

 

8. To add two dc voltages using Op-amp in inverting and non-inverting mode. 
 

9. To design a precision Differential amplifier of given I/O specification using Op-amp. 

 
10. To investigate the use of an op-amp as an Integrator. 

 
11. To investigate the use of an op-amp as a Differentiator. 

 

 Reference Books  

 

Advanced Practical Physics (Vol II), B.Ghosh, K.G.Mazumder, Sreedhar Publisher. 

 

OP-Amps and Linear Integrated Circuit, R. A. Gayakwad, 4th edition, 2000, Prentice Hall. 

Basic Electronics: A text lab manual, P.B.Zbar, A.P. Malvino, M.A.Miller, 1994, Mc-Gr Hill. 

Electronic Devices & circuit Theory, R.L. Boylestad & L.D. Nashelsky, 2009, Pearson. 

 
 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
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CORE COURSE (PHYSICS) 

SECOND YEAR 

Semester – IV 

Course Name: Thermal Physics 

Course Code / Paper Code : HPHY4CC08L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After completion of the course, students will be able to 

• Apply the knowledge in science and engineering to model the energy conversion 

phenomenon in various thermodynamic processes. 

• Investigate the effectiveness of energy conversion process in mechanical power generation for 

the benefit of mankind. 

• Appreciate the concepts learnt in fundamental laws of thermodynamics, from which get ideas 

how to sustain in energy crisis and think beyond curriculum in the field of alternative and 

renewable sources of energy. 

 
(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Zeroth and First Law of Thermodynamics: Extensive and intensive Thermodynamic Variables, 

Thermodynamic Equilibrium, Zeroth Law of Thermodynamics & Concept of Temperature, 

Concept of Work & Heat, State Functions, First Law of Thermodynamics and its differential 

form, Internal Energy, First Law & various processes, Applications of First Law: General 

Relation between CP and CV, Work Done during Isothermal and Adiabatic Processes, 

Compressibility and Expansion Co-efficient. 

 

Second Law of Thermodynamics: Reversible and Irreversible process with examples. 

Conversion of Work into Heat and Heat into Work. Heat Engines. Carnot’s Cycle, Carnot 

engine & efficiency. Refrigerator & coefficient of performance, 2nd Law of Thermodynamics: 

Kelvin-Planck and Clausius Statements and their Equivalence. Carnot’s Theorem. Applications 

of Second Law of Thermodynamics: Thermodynamic Scale of Temperature and its 

Equivalence to Perfect Gas Scale. 

Thermodynamics Lectures: 22 
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Entropy: Concept of Entropy, Clausius Theorem. Clausius Inequality, Second Law of 

Thermodynamics in terms of Entropy. Entropy of a perfect gas. Entropy Changes in Reversible 

and Irreversible processes with examples. Principle of Increase of Entropy. Temperature– 

Entropy diagrams for Carnot Cycle. Entropy of the Universe. Physical significance of entropy. 

 

Third Law of Thermodynamics : Magnetic work, Cooling due to Adiabatic Demagnetization. 

Unattainability of absolute zero temperature. 

 

 

Derivation and Applications of Maxwell’s Relations, Expressions for𝐶p − 𝐶v, TdS Equations, 

Energy equations, Joule-Thomson coefficient for Ideal and Van der Waal Gases, Change of 

temperature during adiabatic process. 

 

 

Thermodynamic Potentials: Internal Energy, Enthalpy, Helmholtz Free Energy, Gibb’s Free 

Energy. Theirdefinition andproperties.Equilibrium between phases, Gibb’s phase rule and 

simple applications. First and Second Order Phase Transitions with variousexamples, Clausius 

- Clapeyron equation and Ehrenfest equations. 

 

 

Distribution of Velocities: Maxwell-Boltzmann Law of Distribution of Velocities in an Ideal 

Gas and its Experimental Verification. Doppler Broadening of Spectral Lines and Stern’s 

Experiment. Mean, RMS and Most Probable Speeds. Degrees of Freedom. Law of 

Equipartition of Energy (No proof required). Specific heats of Gases. 

 

Molecular Collisions: Mean Free Path. Collision Probability. Estimates of Mean Free Path. 

Transport Phenomenon in Ideal Gases: (1) Viscosity, (2) Thermal Conductivity and (3) 

Diffusion. Brownian Motionand its Significance. 

 

Real Gases: Behavior of Real Gases, Deviations from the Ideal Gas Equation. The Virial 

Equation. Andrew’s Experiments on CO2 Gas. Critical Constants. Continuity of Liquid and 

Gaseous State. Vapor and Gas. Boyle Temperature. Van der Waal’s Equation of State for Real 

Gases. Values of Critical Constants. Law of Corresponding States. Comparison with 

Experimental Curves. Joule’s Experiment. Free Adiabatic Expansion of a Perfect Gas. Joule- 

Thomson Porous Plug Experiment. Joule-Thomson Effect for Real and Van der Waal Gases. 

Temperature of Inversion. Joule-Thomson Cooling. 
 

 Reference Books  

 
Heat and Thermodynamics, M.W. Zemansky, Richard Dittman, 1981, McGraw-Hill. 

Thermal Physics, S. Garg, R. Bansal and Ghosh, 2nd Edition, 1993, Tata McGraw-Hill. 

Maxwell’s Thermodynamics Relations Lectures: 8 

Thermodynamics Potentials Lectures: 10 

Kinetic Theory of Gases Lectures: 20 
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Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer. 

 
Thermodynamics, Kinetic Theory & Statistical Thermodynamics, Sears & Salinger. 1988, 

Narosa. 

 

Thermodynamics and an introduction to thermostatistics, H. B. Callen, 1985, Wiley. 

Thermal Physics, A. Kumar and S.P. Taneja, 2014, R. Chand Publications. 

 

 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

 List of Practical  

 
1. To determine the Coefficient of Thermal Conductivity of a bad conductor by Lee and 

Charlton’s disc method. 

2. . To determine the Temperature Coefficient of Resistance by Platinum 

Resistance Thermometer (PRT). 

3. . To study the variation of Thermo-Emf of a Thermocouple with difference 

of temperature of its two Junctions. 

4. To calibrate a thermocouple to measure the melting temperature of naphthalene. 

5. To determine the linear expansion coefficient of a metal by optical lever. 
 

 Reference Books  

 
Advanced Practical Physics(Vol I & Vol II), B.Ghosh ,K.G.Mazumder, Sreedhar Publisher. 

 

An Advanced Course In Practical Physics, D. Chattopadhyay, P.C.Rakshit, New Central Book 

Agency. 

Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing 

House. 

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985,Heinemann Educational Publishers. 

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

 

 
 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
 

Course Name: Electromagnetic Theory 



29  

Course Code / Paper Code : HPHY4CC09L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After the completion of the course student will 

• Understand the basic of electromagnetic vector fields. 

• Apply the principles of electrostatics to solve the problems related to electric field and electric 

potential, boundary conditions and electric energy density. 

• Understand the concepts related to Faraday’s law, induced emf and Maxwell’s equations. 

• Apply Maxwell’s equations to solve the problems related to transmission lines and uniform 

plane wave propagation. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Maxwell’s equations. Displacement Current. Vector and Scalar Potentials. Gauge 

Transformations: Lorentz and Coulomb Gauge. Boundary Conditions at Interface between 

Different Media. Wave Equations. Plane Waves in Dielectric Media. Poynting Theorem and 

Poynting Vector. Electromagnetic (EM) Energy Density. Physical Concept of Electromagnetic 

Field Energy Density, Momentum Density and Angular Momentum Density. 

EM Waves in an isotropic dielectric Lectures: 10 

Wave equation, polarization of EM waves, reflection and refraction at plane boundary, 

reflection and transmission coefficients, Fresnel’s formula, change of phase on reflection, 

polarization on reflection and Brewster’s law, total internal reflection. 

EM waves in conducting medium Lectures: 16 

Wave equation in conducting medium, reflection and transmission at metallic surface – skin 

effect and skin depth, Wave propagation through dilute plasma, electrical conductivity of 

ionized gases, plasma frequency, refractive index, application to propagation through 

ionosphere. propagation of E-M waves between parallel and conducting plates – wave guides 

(rectangular only). 

 

 

Potential and Fields Lectures: 05 

Maxwell’s Equations Lectures: 20 
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Scalar and Vector potentials, Coulomb and Lorentz Gauge, Retarded potentials, Lienard- 

Wiechert potentials. 

Dispersion Lectures: 05 

Equation of motion of an electron in a radiation field: Lorentz theory of dispersion – normal 

and anomalous; Sellmeier’s and Cauchy’s formulae, absorptive and dispersive mode, half 

power frequency, band width. 

Scattering Lectures: 04 

Rayleigh’s scattering (qualitative ideas), blue colour of the sky, absorption, Electric dipole 

radiation. 

 

 

 

 Reference Books  

 

Introduction to Electrodynamics, D.J. Griffiths, 4th Ed, PHI. 

Classical Electrodynamics, J D Jackson, 3rd Ed, Wiley. 

Optics, E. Hecht, 2016, Pearson. 

 

Elements of Electromagnetics, M.N.O. Sadiku, 2001, Oxford University Press. 

Introduction to Electromagnetic Theory, T.L. Chow, 2006, Jones & Bartlett Learning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 
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 List of Practical  

 

1. To verify the law of Malus for plane polarized light. 

2. To determine the specific rotation of various optically active substances using 

Polarimeter. 

3. To analyse elliptically polarized Light by using a Babinet’s compensator. 

4. To determine the wavelength and velocity of ultrasonic waves in a liquid (Kerosene 

Oil, Xylene etc.). 

5. To verify Fresnel’s equation of electromagnetic waves with the help of prism and 

polaroids. 

6. To determine the Boltzmann constant using V-I characteristics of PN junction diode. 

 

 Reference Books  

 
Advanced Practical Physics(Vol I), B.Ghosh ,K.G.Mazumder, Sreedhar Publisher 

 

An Advanced Course In Practical Physics, D. Chattopadhyay, P.C.Rakshit, New Central Book 

Agency. 

Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing 

House. 

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985,Heinemann Educational Publishers. 

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 

 

 

 

 

 

 

 

 

 

 
Course Name: Quantum Mechanics and Applications 

Course Code / Paper Code : HPHY4CC10L 
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Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

• After the completion of this course: 

• Students will gain basic understanding of quantum mechanics. They will learn different types 

of representations of operators and various ways of applying them in different problems. 

• Students will learn how to solve Scroidinger’s equation for various types of potentials and 

finally the hydrogen atom problem. 

• Students will learn perturbative process and it’s physical applications. 

• Students will be able to apply quantum mechanics to understand the atomic spectra, splitting 

of spectral lines in electric and magnetic fields. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Time dependent Schrodinger equation: Time dependent Schrodinger equation and dynamical 

evolution of a quantum state; Properties of Wave Function. Interpretation of Wave Function 

Probability and probability current densities in three dimensions; Conditions for Physical 

Acceptability of Wave Functions. Normalization. Linearity and Superposition Principles. 

Eigenvalues and Eigenfunctions. Position, momentum and Energy operators; commutator of 

position and momentum operators; Expectation values of position and momentum. Wave 

Function of a Free Particle. 

Time independent Schrodinger equation-Hamiltonian, stationary states and energy 

eigenvalues; expansion of an arbitrary wavefunction as a linear combination of energy 

eigenfunctions; General solution of the time dependent Schrodinger equation in terms of linear 

combinations of stationary states; Application to spread of Gaussian wave-packet for a free 

particle in one dimension; wave packets, Fourier transforms and momentum space 

wavefunction; Position-momentum uncertainty principle. 

 

 

Continuity of wave function, boundary condition and emergence of discrete energy levels; 

application to one- dimensional problem-square well potential; Quantum mechanics of simple 

harmonic oscillator-energy levels and energy eigenfunctions using Frobenius method; Hermite 

polynomials; ground state, zero point energy & uncertainty principle. 

 

Schrodinger Equation Lectures: 20 

General Discussion of Bound States in an Arbitrary Potential Lectures: 10 

Quantum Theory of Hydrogen-like Atoms Lectures: 10 
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Time independent Schrodinger equation in spherical polar coordinates; separation of variables 

for second order partial differential equation; angular momentum operator & quantum 

numbers; Radial wavefunctions from Frobenius method; shapes of the probability densities for 

ground & first excited states; Orbital angular momentum quantum numbers. s, p, d shells. 

 

 

Electron angular momentum. Space quantization. Electron Spin and Spin Angular 

Momentum. Larmor’s Theorem. Spin Magnetic Moment. Stern-Gerlach Experiment. Zeeman 

Effect: Electron Magnetic Moment and Magnetic Energy, Gyromagnetic Ratio and Bohr 

Magneton. 

Normal and Anomalous Zeeman Effect. Paschen-Back and Stark Effect (Qualitative 

Discussion only). 

 

 

Pauli’s Exclusion Principle. Symmetric & Antisymmetric Wave Functions. Periodic table. Fine 

structure. Spin orbit coupling. Spectral Notations for Atomic States. Total angular momentum. 

Vector Model. Spin- orbit coupling in atoms- L-S and J-J couplings. Hund’s Rule. Term 

symbols. Spectra of Hydrogen and Alkali Atoms (Na etc.). 

 

 

 

 Reference Books  

 

Principles of Quantum Mechanics, R.Shankar, 2nd Ed., Springer. 

A Text book of Quantum Mechanics, P.M.Mathews and K.Venkatesan, 2nd Ed., 2010, 

McGraw Hill. 

Quantum Mechanics, Leonard I. Schiff, 3rd Edn. 2010, Tata McGraw Hill. 

Quantum Mechanics, G. Aruldhas, 2nd Edn. 2002, PHI Learning of India. 

Quantum Mechanics: Foundations & Applications, Arno Bohm, 3rd Edn., 1993, Springer. 

Quantum Mechanics, Eugen Merzbacher, 2004, John Wiley and Sons, Inc. 

Introduction to Quantum Mechanics, D.J. Griffith, 2nd Ed. 2005, Pearson Education. 

 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

 List of Practical  

Atoms in Electromagnetic Field Lectures: 10 

Many Electron Atoms Lectures: 10 
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1. Solve the s-wave Schrodinger equation for the ground state and the first excited state of the 

hydrogen atom. Obtain the energy eigenvalues and plot the corresponding wave-function. 

Ground state energy of the Hydrogen atom is 13.6 eV. Take e = 3.795 (eVÅ)1/2, ħc = 1973 

(eVÅ) and m (reduced mass) = 0.511x106 eV/𝑐2. 
 

2. Solve the s-wave radial Schrodinger equation for an atom:wherem is the reduced mass of 

the system (which can be chosen to be the mass of an electron), for the screened coulomb 

potential. 
 

Find the energy (in eV) of the ground state of the atom to an accuracy of three significant digits. 

Also, plot the corresponding wavefunction. Take e = 3.795 (eVÅ)1/2, m = 0.511x106 eV/𝑐2, 

and a = 3 Å, 5 Å, 7 Å. In these units ħc = 1973 (eVÅ). The ground state energy is expected to 

be above -12eV in all three cases. 
 

3. Plot the probability density of ns, np, nd orbitals and interpret the results. 
 

4. Solve the s-wave radial Schrodinger equation for the vibrations of hydrogen molecule system 

taking the Morse potential. Find the lowest vibrational energy (in MeV) of the molecule to an 

accuracy of three significant digits. Also plot the corresponding wave function. Take: m = 

940x106eV/C2, D = 0.755501 eV, α = 1.44, ro = 0.131349 Å. 
 

L aboratory Based Experiments: 
 

5. Study of Electron spin resonance- determine magnetic field as a function of the resonance 

frequency. 
 

6. Study of Zeeman effect: with external magnetic field; Hyperfine splitting. 
 

7. To study the tunnelling effect in tunnel diode using I-V characteristics. 

 

 

 
“This is an entirely new course added vide the BOS meeting dated 25/08/2018”. 
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CORE COURSE (PHYSICS) 

THIRD YEAR 

Semester – V 

Course Name: Statistical Mechanics 

Course Code / Paper Code : HPHY5CC11L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

On completion of this course a student should be able to 

• define and discuss the concepts of microstate and macro state of a model system, roles of 

entropy and free energy from the view point of statistical mechanics. 

• apply the machinery of statistical mechanics to the calculation of macroscopic properties 

resulting from microscopic models of magnetic and crystalline systems . 

• understand the Fermi-Dirac and Bose-Einstein distributions, state where they are applicable, 

learn how they differ and show when they reduce to the Boltzmann distribution . 

• apply Fermi-Dirac distribution to the calculation of thermal properties of electrons in metals. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Macrostate& Microstate, Elementary Concept of Ensemble, Microcanonical ensemble, Phase 

Space, Entropy and Thermodynamic Probability, Canonical ensemble, Partition Function, 

Thermodynamic Functions of an Ideal Gas, Classical Entropy Expression, Gibbs Paradox, Law 

of Equipartition of Energy (with proof) – Applications to Specific Heat and its Limitations, 

Thermodynamic Functions of a Two- Energy Levels System, Grand canonical ensemble and 

chemical potential. 

 

 

Properties of Thermal Radiation. Blackbody Radiation. Pure temperature dependence. 

Kirchhoff’s law. Stefan-Boltzmann law: Thermodynamic proof. Radiation Pressure. Wien’s 

Displacement law. Wien’s Distribution Law. Saha’s Ionization Formula. Rayleigh-Jean’s Law. 

 

Classical Statistical Mechanics Lectures: 20 

Classical Theory of Radiation Lectures: 12 

Bose-Einstein Statistics Lectures: 8 
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B-E distribution law, Thermodynamic functions of a strongly Degenerate Bose Gas, Bose 

Einstein condensation, properties of liquid He (qualitative description), Radiation as a photon 

gas and Thermodynamic functions of photon gas. Bose derivation of Planck’s law. 

 

 

Spectral Distribution of Black Body Radiation. Planck’s Quantum Postulates. Planck’s Law of 

Blackbody Radiation: Experimental Verification. Deduction of (1) Wien’s Distribution Law, 

(2) Rayleigh-Jeans Law, (3) Stefan-Boltzmann Law, (4) Wien’s Displacement law from 

Planck’s law. 

 

 

Fermi-Dirac Distribution Law, Thermodynamic functions of a completely and strongly 

Degenerate Fermi Gas, Fermi Energy, Electron gas in a Metal, Specific Heat of Metals, 

Thermionic equation: Richardson’s equation. 
 

 Reference Books  

 
Statistical Mechanics, R.K. Pathria, Butterworth Heinemann: 2nd Ed.,1996, Oxford University 

Press. 

Statistical Physics, Berkeley Physics Course, F. Reif, 2008, Tata McGraw-Hill 

Statistical and Thermal Physics, S. Lokanathan and R.S. Gambhir. 1991, Prentice Hall 

Thermodynamics, Kinetic Theory and Statistical Thermodynamics, Francis W. Sears and 

Gerhard L. Salinger, 1986, Narosa. 

Modern Thermodynamics with Statistical Mechanics, Carl S. Helrich, 2009, Springer. 
 

An Introduction to Statistical Mechanics & Thermodynamics, R.H. Swendsen, 2012, Oxford 

Univ. Press. 

Statistical Mechanics – an elementary outline, A. Lahiri, 2008, Universities Press. 

 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 

 

 

 

 

 

 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 

Quantum Theory of Radiation Lectures: 12 

Fermi-Dirac Statistics Lectures: 8 
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 List of Practical  
 

1. Computational analysis of the behavior of a collection of particles in a box that satisfy 

Newtonian mechanics and interact via the Lennard-Jones potential, varying the total number 

of particles N and the initial conditions: 
 

a) Study of local number density in the equilibrium state (i) average; (ii) fluctuations 
 

b) Study of transient behavior of the system (approach to equilibrium) 
 

c) Relationship of large N and the arrow of time 
 

d) Computation of the velocity distribution of particles for the system and comparison with the 

Maxwell velocity distribution 
 

e) Computation and study of mean molecular speed and its dependence on particle mass 
 

f) Computation of fraction of molecules in an ideal gas having speed nearthemost probable 

speed 
 

2. Computation of the partition function Z for systems with a finite number of single particle 

levels (e.g., 2 level, 3 level, etc.) and a finite number of non-interacting particles N under 

Maxwell-Boltzmann, Fermi-Dirac and Bose- Einstein statistics: 
 

a) Study of how Z, Average Energy, Energy Fluctuation, Specific Heat at constant volume Cv, 

depend upon the temperature, total number of particles N and the spectrum of single particle 

states. 
 

b) Ratios of occupation numbers of various states for the systems considered above 
 

c) Computation of physical quantities at large and small temperature T and comparison of 

various statistics at large and small temperature T. 
 

3. Plot Planck’s law for Black Body radiation and compare it with Raleigh-Jeans Law at 

hightemperature and low temperature. 
 

4. Plot Specific Heat of Solids (a) Dulong-Petit law, (b) Einstein distribution function, (c) 

Debye distribution function for high temperature and low temperature and compare them for 

these two cases. 

 

 

 

5. Plot the following functions with energy at different temperatures: 
 

a) Maxwell-Boltzmann distribution b) Fermi-Dirac distributionc) Bose-Einstein distribution. 
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 Reference Books  

 
Advanced Practical Physics (Vol I & Vol II), B.Ghosh, K.G.Mazumder, Sreedhar Publisher. 

 

An Advanced Course in Practical Physics, D. Chattopadhyay, P.C.Rakshit, New Central Book 

Agency. 

Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing 

House. 

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985, Heinemann Educational Publishers. 

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

 

 
 

“This is an entirely new course added vide the BOS meeting dated 25/08/2018”. 
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Course Name: Digital Systems &Applications 

Course Code / Paper Code : HPHY5CC12L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After this course student will : 
 

• Have a thorough understanding of the fundamentals and techniques used in digital electronics. 

• Understand and study the formation of combinational and sequential circuits and its 

applications in digital system. 

• Identify, create and design the complex logical circuits problems with appropriate solutions 

individually or in a team. 

• Operate and understand standard electronic equipment such as breadboard, pulse generator, 

digital multi-meters, power supplies and digital ICs to analyse, test and implement the digital 

circuits. 

• Illustrate the basic logic gates and their realization using universal gates. 

• Analyse different sequential circuits and compare its theoretical performance to actual 

performance. 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

De Morgan's Theorems. Boolean Laws. Simplification of Logic Circuit using Boolean Algebra. 

Fundamental Products. Idea of Minterms and Maxterms. Conversion of a Truth table into 

Equivalent Logic Circuit by (1) Sum of Products Method and (2) Karnaugh Map. 

 

 

Difference between Analog and Digital Circuits. Binary Numbers. Decimal to Binary and 

Binary to Decimal Conversion. BCD, Octal and Hexadecimal numbers. AND, OR and NOT 

Gates (realization using Diodes and Transistor). NAND and NOR Gates as Universal Gates. 

XOR and XNOR Gates and application as Parity Checkers. 

Arithmetic Circuits: Binary Addition. Binary Subtraction using 2's Complement. Half and Full 

Adders. Half & Full Subtractors, 4-bit binary Adder/Subtractor. 

Sequential Circuits: SR, D, JK Flip-Flops. Clocked (Level and Edge Triggered) Flip-Flops. 

Preset and Clear operations. Race-around conditions in JK Flip-Flop. M/S JK Flip-Flop. 

Boolean Algebra Lectures: 10 

Digital Circuits Lectures: 25 
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Data Processing Circuits Lectures: 5 

Basic idea of Multiplexers, De-multiplexers, Decoders, Encoders. 

 

 

Serial-in-Serial-out, Serial-in-Parallel-out, Parallel-in-Serial-out and Parallel-in-Parallel-out 

Shift Registers (only up to 4 bits). 

 

 

Ring Counter. Asynchronous counters, Decade Counter. Synchronous Counter. 

 

 

Active & Passive components. Discrete components. Wafer. Chip. Advantages and drawbacks 

of ICs. Scale of integration: SSI, MSI, LSI and VLSI (basic idea and definitions only). 

Classification of ICs. Examples of Linear and Digital lCs. 

 

 

 

 Reference Books  

 
Digital Principles and Applications, A.P. Malvino, D. P. Leach and Saha, 7th Ed., 2011, Tata 

McGraw. 

Fundamentals of Digital Circuits, Anand Kumar, 2nd Edn, 2009, PHI Learning Pvt. Ltd. 

Digital Circuits and systems, Venugopal, 2011, Tata McGraw Hill. 

Digital Electronics G K Kharate ,2010, Oxford University Press. 
 

Digital Systems: Principles & Applications, R.J.Tocci, N.S.Widmer, 2001, PHI Learning 

Logic circuit design, Shimon P. Vingron, 2012, Springer. 

Digital Electronics, SubrataGhoshal, 2012, Cengage Learning. 

Digital Electronics, S.K. Mandal, 2010, 1st edition, McGraw Hill. 

Microprocessor Architecture Programming & applications with 8085, 2002, R.S. Goankar, 

Prentice Hall. 

Shift Registers Lectures: 5 

Counters (4 bits) Lectures: 5 

Integrated Circuits Lectures: 10 
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(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

 List of Practical  

 
1. To design a switch (NOT gate) using a transistor. 

2. To verify and design AND, OR, NOT and XOR gates using NAND gates. 

3. To design a combinational logic system for a specified Truth Table. 

4. To convert a Boolean expression into logic circuit and design it using logic gate ICs. 

5. To minimize a given logic circuit. 

6. To construct Half Adder, Full Adder circuits. 

7. To build Flip-Flop (RS, Clocked RS, D-type and JK) circuits using NAND gates. 

8. To build a 4-bit Counter using D-type/JK Flip-Flop ICs and study timing diagram. 

9. To make a 4-bit Shift Register (serial and parallel) using D-type/JK Flip-Flop ICs. 

10. To design an astable multivibrator of given specifications using 555 Timer. 

 

 Reference Books  

 
Basic Electronics: A text lab manual, P.B. Zbar, A.P. Malvino, M.A. Miller, 1994, Mc-Graw 

Hill. 

Advanced Practical Physics(Vol II), B.Ghosh ,K.G.Mazumder, Sreedhar Publisher. 
 

An Advanced Course in Practical Physics, D. Chattopadhyay, P.C.Rakshit, New Central Book 

Agency. 

Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing 

House. 

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 

1985,Heinemann Educational Publishers. 

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
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Course Name: Classical Dynamics 

Course Code / Paper Code : HPHY5DSE1L 

Full Marks : 100 (Theory-80, Internal Assessment-20) 
 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After the course completion, student will be able to 

• define and understand basic mechanical concepts related to discrete and continuous 

mechanical systems. 

• describe and understand the motion of a mechanical system using Lagrange-Hamilton 

formalism. 

• learn the basic of Special Theory of Relativity. 

• Comprehend properties of fluid in motion. 

 

Theory (TH) Credits: 6 

Total Lectures: 90 (+ 5 Tutorials ) 

 

 

Brief recap of Lagrangian mechanics and assorted problems. 
 

Hamiltonian Dynamics : Legendre Transformation, Hamilton’s equation of motion, 

Hamiltonian for a harmonic oscillator, solution of Hamilton’s equation for particle in a central 

force field- conservation of angular momentum and energy, Hamiltonian dynamics in an 

accelerated system, Hamiltonian of a charge particle moving in EM Field, Larmor’s frequency 

, Phase space and Liouville’s Theorem. 
 

Canonical Transformations: Theory of canonical transformation, generating functions, 

condition for a transformation to be canonical, benefit of such transformation with specific 

examples. Concept of Poisson’s Bracket and its relevance. Assorted problems. 

Introduction to Hamilton-Jacobi Theory (basic discussions). 

 

 

Minima of potential energy and points of stable equilibrium, expansion of the potential energy 

around a minimum, small amplitude oscillations about the minimum, normal modes of 

oscillations example of N identical masses connected in a linear fashion to (N -1) - identical 

springs. 

Advanced Classical Mechanics Lectures: 30 

Small Amplitude Oscillation Lectures: 15 
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Historical development. Mathematical Prerequisite: Non Orthogonal Co-ordinate Systems, 

Covariant and Contravariant Vectors, Introduction to Tensor Analysis. 

Postulates of Special Theory of Relativity. Lorentz Transformations. Minkowski space. The 

invariant interval, light cone and world lines. Time-dilation, length contraction and twin 

paradox. Space-Time diagrams and Invariant Hyperbolae. Solving simple problems using S-T 

diagrams. Four-vectors: space-like, time-like and light-like. Four-velocity and acceleration. 

Four-momentum and energy-momentum relation. Doppler effect from a four-vector 

perspective. Concept of four-force. Conservation of four-momentum. Relativistic kinematics. 

Application to two-body decay of an unstable particle. 

 

 

Density and pressure in a fluid, continuum hypothesis, an element of fluid and its velocity, 

continuity equation, Fluid properties- viscosity, thermal conductivity, mass diffusivity, other 

fluid properties and equation of state, Navier-Stokes equation, incompressible and 

compressible flows, laminar and turbulent flows, rotational and irrotational flows, qualitative 

description of turbulence, experimental fluid dynamics. 
 

 Reference Books  

 
Classical Mechanics, H.Goldstein, C.P. Poole, J.L. Safko, 3rd Edn. 2002, Pearson Education. 

Mechanics, L. D. Landau and E. M. Lifshitz, 1976, Pergamon. 

Introduction to Classical Mechanics: With Problems and Solutions, David Morin,Cambridge 

University Press. 

Classical Dynamics of Particles and Systems, S.T.Thornton&J.B.Marion, Cengage Learning. 

Introduction to Special Relativity, Wolfgang Rindler, Oxford Science Publications. 

Spacetime Physics: Introduction to Special Relativity, E.F.Taylor&J.A.Wheeler, 

W.H.Freeman Publication. 

An Illustrated Guide to Relativity, Tatsu Takeuchi, Cambridge University Press. 

An Introduction to Fluid Dynamics, G.K.Batchelor, Cambridge University Press. 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 

Special Theory of Relativity Lectures: 30 

Lectures: 15 Fluid Dynamics 
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Course Name: Nuclear and Particle Physics 

Course Code / Paper Code : HPHY5DSE2L 

Full Marks : 100 (Theory-80, Internal Assessment-20) 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After the completion of the course, Students will be able to 

• Learn about the properties of nuclei, the nuclear structure and decay mechanisms. 

• Signify various interaction mechanisms of nuclear radiations with matter. 

• Understand the principle of nuclear radiation detectors and how to produce high energy 

particles required for various nuclear reactions. 

• Learn about the properties of fundamental particles and their interactions. 

 

Theory (TH) Credits: 6 

Total Lectures: 90 (+ 5 Tutorials ) 
 

 

Constituents of nucleus and their Intrinsic properties, quantitative facts about mass, radii, 

charge density (matter density), binding energy, average binding energy and its variation with 

mass number, main features of binding energy versus mass number curve, N/A plot, angular 

momentum, parity, magnetic moment, electric moments, nuclear excites states. 
 

 

Liquid drop model approach, semi empirical mass formula and significance of its various 

terms, condition of nuclear stability, two nucleon separation energies, Fermi gas model 

(degenerate fermion gas, nuclear symmetry potential in Fermi gas), evidence for nuclear shell 

structure, nuclear magic numbers, basic assumption of shell model, concept of mean field, 

residual interaction, concept of nuclear force. 
 

 

(a) Alpha decay: basics of α-decay processes, theory of α- emission, Gamow factor, Geiger 

Nuttall law, α- decay spectroscopy. (b) 𝛽 −decay: energy kinematics for 𝛽 −decay,positron 

emission, electron capture, neutrino hypothesis. (c) Gamma decay: Gamma rays emission & 

kinematics, internal conversion. 
 

 

Types of Reactions, Conservation Laws, kinematics of reactions, Q-value, reaction rate, 

reaction cross section, Concept of compound and direct Reaction, resonance reaction, Coulomb 

scattering (Rutherford scattering). 

General Properties of Nuclei Lectures: 15 

Nuclear Models Lectures: 15 

Radioactivity Decay Lectures: 15 

Nuclear Reactions Lectures: 10 
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Energy loss due to ionization (Bethe- Block formula), energy loss of electrons, Cerenkov 

radiation. Gamma ray interaction through matter, photoelectric effect, Compton scattering, pair 

production, neutron interaction with matter. 
 

 

Gas detectors: estimation of electric field, mobility of particle, for ionization chamber and GM 

Counter. Basic principle of Scintillation Detectors and construction of photo-multiplier tube 

(PMT). Semiconductor Detectors (Si and Ge) for charge particle and photon detection (concept 

of charge carrier and mobility), neutron detector. 
 

 

Accelerator facility available in India: Van-de Graaff generator (Tandem accelerator), Linear 

accelerator, Cyclotron, Synchrotrons. Fermi lab accelerator. 
 

 

Particle interactions; basic features, types of particles and its families. The neutrinos, 

Symmetries and Conservation laws: angular momentum, parity, baryon number, Lepton 

number, Isospin, Strangeness, Time reversal, charge conjugation, CPT theorem, Eightfold way, 

Quark model, quark content of mesons and baryons,color quantum number and gluons, gauge 

bosons, dynamics of gauge particles, Higgs boson, Symmetry breaking. Application to 

Astrophysics: nucleo-synthesis, CNO cylcle. 
 

 Reference Books  

 

Introductory nuclear Physics by Kenneth S. Krane (Wiley India Pvt. Ltd., 2008). 

Concepts of nuclear physics by Bernard L. Cohen. (Tata Mcgraw Hill, 1998). 

Introduction to the physics of nuclei & particles, R.A. Dunlap. (Thomson Asia, 2004). 

Introduction to High Energy Physics, D.H. Perkins, Cambridge Univ. Press. 

Introduction to Elementary Particles, D. Griffith, John Wiley & Sons. 

Quarks and Leptons, F. Halzen and A.D. Martin, Wiley India, New Delhi. 

Radiation detection and measurement, G.F. Knoll (John Wiley & Sons, 2000). 

Physics and Engineering of Radiation Detection, Syed Naeem Ahmed (Academic Press, 

Elsevier, 2007). 

Theoretical Nuclear Physics, J.M. Blatt &V.F.Weisskopf (Dover Pub.Inc., 1991). 

 

 
“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 

Interaction of Nuclear Radiation with matter Lectures: 7 

Detectors of Nuclear Radiations Lectures: 8 

Particle Accelerators Lectures: 5 

Particle Physics Lectures: 15 
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CORE COURSE (PHYSICS) 

THIRD YEAR 

Semester – VI 

Course Name: Advanced Mathematical Physics 

Course Code / Paper Code : HPHY6CC13L 

Full Marks : 100 (Theory-80, Internal Assessment-20) 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: Student will acquire 

• Knowledge of linear vector space and associated mappings to solve different physical 

problems. 

• Advanced knowledge in complex analysis and complex integral. 

• Basic of integral transformation. 

• Introductory knowledge in group theory and the tensor analysis as well as their applications in 

modern theoretical physics. 

(a) Theory (TH) Credits: 6 

Total Lectures: 90 (+ 5 Tutorials ) 

 

 
Brief Revision of Complex Numbers, triangular inequalities, Schwarz inequalityand their Graphical 

Representation, Roots of Complex Numbers. Functions of Complex Variables. Analyticity and Cauchy- 

Riemann Conditions. Examples of analytic functions. Singular functions: poles and branch points, order 

of singularity, branch cuts. Integration of a function of a complex variable. Cauchy's Inequality. 

Cauchy’s Integral formula. Simply and multiply connected region. Laurent and Taylor’s expansion. 

Residues and Residue Theorem. Application in solving Definite Integrals.  

 

 

Fourier and Laplace transforms and their inverse transforms, Bromwich integral [use of partial fractions 

in calculating inverse Laplace transforms]; Transform of derivative and integral of a function; Solution 

of differential equations using integral transforms. 

 

 

Abstract Systems. Binary Operations and Relations. Introduction to Groups and Fields. Vector Spaces 

and Subspaces. Linear Independence and Dependence of Vectors. Basis and Dimensions of a Vector 

Space.Change of basis. Homomorphism and Isomorphism of Vector Spaces. Linear Transformations. 

Algebra of Linear Transformations. Non-singular Transformations. Representation of Linear 

Lectures: 25 Complex Analysis 

Integral Transform Lectures: 10 

Linear Vector Spaces Lectures: 15 
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Transformations by Matrices.Inner products. Gram-Schmidt orthogonalization. Orthogonal and unitary 

transformations and their matrix representation. 

 

 

Review of sets, Mapping and Binary Operations, Relation, Types of Relations. 

Groups: Elementary properties of groups, uniqueness of solution, Subgroup, Centre of a group, Co-sets 

of a subgroup, cyclic group, Permutation/Transformation. Homomorphism and Isomorphism of group. 

Normal and conjugate subgroups, Completeness and Kernel. Some special groups with operators. 

Matrix Representations: Reducible and Irreducible representations. Schur’s lemma. Orthogonality 

theorems. Character tables and their uses. Application to small vibrations. 

 

 

Transformation of Co-ordinates. Einstein’s Summation Convention. Relation between Direction 

Cosines. Tensors. Algebra of Tensors. Sum, Difference and Product of Two Tensors. Contraction. 

Quotient Law of Tensors. Symmetric and Anti- symmetric Tensors. Invariant Tensors: Kronecker and 

Alternating Tensors. Association of Antisymmetric Tensor of Order Two and Vectors. Vector Algebra 

and Calculus using Cartesian Tensors: Scalar and Vector Products, Scalar and Vector Triple Products. 

Differentiation. Gradient, Divergence and Curl of Tensor Fields. Vector Identities. Tensorial 

Formulation of Analytical Solid Geometry: Equation of a Line. Angle Between Lines. Projection of a 

Line on another Line. Condition for Two Lines to be Coplanar. Foot of the Perpendicular from a Point 

on a Line. Rotation Tensor (No Derivation). Isotropic Tensors. Tensorial Character of Physical 

Quantities. Moment of Inertia Tensor. Stress and Strain Tensors: Symmetric Nature. Elasticity Tensor. 

Generalized Hooke’s Law. 
 

 Reference Books :  

 
Mathematics for Physicists, P. Dennery and A.Krzywicki, 1967, Dover Publications 

Complex Variables, A.S.Fokas & M.J.Ablowitz, 8th Ed., 2011, Cambridge Univ. Press 

Complex Variables, A.K. Kapoor, 2014, Cambridge Univ. Press 

Complex Variables and Applications, J.W.Brown & R.V.Churchill, 7th Ed. 2003, Tata McGraw-Hill. 

Mathematical Tools for Physics, James Nearing, 2010, Dover Publications 

Mathematical Methods for Physicists, G.B. Arfken, H.J. Weber, and F.E. Harris, Elsevier. 

 
Modern Mathematical Methods for Physicists and Engineers, C.D. Cantrell, 2011, Cambridge 

University Press. 

 
Mathematical Methods for Physics and Engineers, K.F Riley, M.P. Hobson and S. J. Bence, 3rd ed., 

2006, Cambridge University Press. 

 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 

Lectures: 10 Group Theory 

Lectures: 30 Cartesian Tensors 
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Course Name: Solid State Physics 

Course Code / Paper Code : HPHY6CC14L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After completion of the course: 

• student will be able to analyse the crystal structures by applying crystallographic parameters. 

• Students will be able to determine the crystal structure by analysis of XRD data. 

• Students will be able to evaluate and analyse the electrical and optical properties of solids. 

• Students will be able to analyse electron transport and energy related problems by applying 

quantum mechanical principles. 

• Students will be able to analyse the lattice vibration phenomenon in the solids 

• Student will able to understand and analyse the properties of semiconductors. 

 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 
 

 

 
 

 

Solids: Amorphous and Crystalline Materials. Lattice Translation Vectors. Lattice with a Basis 

– Central and Non-Central Elements. Unit Cell. Miller Indices. Reciprocal Lattice. Types of 

Lattices. Brillouin Zones. Diffraction of X-rays by Crystals. Bragg’s Law. Atomic and 

Geometrical Factor. 

 

 

Lattice Vibrations and Phonons: Linear Monoatomic and Diatomic Chains. Acoustical and 

Optical Phonons. Qualitative Description of the Phonon Spectrum in Solids. Dulong and Petit’s 

Law, Einstein and Debye theories of specific heat of solids. T3 law. 

 

 

Dia-, Para-, Ferri- and Ferromagnetic Materials. Classical Langevin Theory of dia– and 

Paramagnetic Domains. Quantum Mechanical Treatment of Paramagnetism. Curie’s law, 

Weiss’s Theory of Ferromagnetism and Ferromagnetic Domains. Discussion of B-H Curve. 

Hysteresis and energy loss. 

Crystal Structure Lectures: 10 

Elementary Lattice Dynamics Lectures: 10 

Magnetic Properties of Matter Lectures: 15 
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Polarization. Local Electric Field at an Atom. Depolarization Field. Electric Susceptibility. 

Polarizability. ClausiusMosotti Equation. Classical Theory of Electric Polarizability. Normal 

and Anomalous Dispersion. Cauchy and Sellmeir relations. Langevin-Debye equation. 

Complex Dielectric Constant. Optical Phenomena. Application: Plasma Oscillations, Plasma 

Frequency, Plasmons, TO modes. 

 

 

Structural phase transition, Classification of crystals, Piezoelectric effect, Pyroelectric effect, 

Ferroelectric effect, Electrostrictive effect, Curie-Weiss Law, Ferroelectric domains, PE 

hysteresis loop. 

 

 

Kronig Penny model. Band Gap. Conductor, Semiconductor (P and N type) and insulator. 

Conductivity of Semiconductor, mobility, Hall Effect. Measurement of conductivity (04 probe 

method) & Hall coefficient. 

 

 

Experimental Results. Critical Temperature. Critical magnetic field. Meissner effect. Type I 

and type II Superconductors, London’s Equation and Penetration Depth. Isotope effect. Idea 

of BCS theory (no derivation). 
 

 Reference Books  

 
Introduction to Solid State Physics, Charles Kittel, 8th Edition, 2004, Wiley India Pvt. Ltd. 

Elements of Solid State Physics, J.P. Srivastava, 4th Edition, 2015, Prentice-Hall of India 

Introduction to Solids, Leonid V. Azaroff, 2004, Tata Mc-Graw Hill 

Solid State Physics, N.W. Ashcroft and N.D. Mermin, 1976, Cengage Learning 

Solid State Physics, Rita John, 2014, McGraw Hill 

Elementary Solid State Physics, 1/e M. Ali Omar, 1999, Pearson India 

Solid State Physics, M.A. Wahab, 2011, Narosa Publications. 

Dielectric Properties of Matter Lectures: 10 

Ferroelectric Properties of Materials Lectures: 5 

Elementary Band Theory Lectures: 5 

Superconductivity Lectures: 5 
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(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

 List of Practical  
 

1. Measurement of susceptibility of paramagnetic solution (Quinck`s Tube Method) 

2. To measure the Magnetic susceptibility of Solids. 

3. To measure the Dielectric Constant of a dielectric Materials with frequency 

4. To determine the refractive index of a dielectric layer using SPR 

5. To draw the BH curve of Fe using Solenoid & determine energy loss from Hysteresis. 

6. To measure the resistivity of a semiconductor (Ge) with temperature by four-probe method 

(room temperature to 150 C) and to determine its band gap. 

7. To determine the Hall coefficient of a semiconductor sample. 

 

 Reference Books  

 
Advanced Practical Physics, B.Ghosh, K.G.Mazumder, Sreedhar Publisher 

An Advanced Course In Practical Physics, D. Chattopadhyay, P.C.Rakshit. 

Advanced Practical Physics for students, B. L. Flint and H.T. Worsnop, 1971, Asia Publishing 

House. 

A Text Book of Practical Physics, I.Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

 

 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
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Course Name: Nano-materials and Applications 

Course Code / Paper Code : HPHY6DSE3L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After the completion of course student will 
 

• Learn about the background on Nanoscience and broad outline of Nanoscience and 

Nanotechnology. 

• Understand the synthesis and characterization techniques of nanomaterials, their applications 

and the impact of nanomaterials on environment. 

• The different physical and chemical properties of nanomaterials and how they differ from the 

bulk one. 

• Apply their learned knowledge to develop small scale devices. 

• How to synthesis semiconducting nanocrystals and form nanodevices using chemical route. 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

 

 

Length scales in physics, Nanostructures: 1D, 2D and 3D nanostructures (nanodots, thin films, 

nanowires, nanorods), Band structure and density of states of materials at nanoscale, Size 

Effects in nano systems, Quantum confinement: Applications of Schrodinger equation- Infinite 

potential well, potential step, potential box, quantum confinement of carriers in 3D, 2D, 1D 

nanostructures and its consequences. 

 

 

Top down and Bottom up approach, Photolithography. Ball milling. Gas phase condensation. 

Vacuum deposition. Physical vapor deposition (PVD): Thermal evaporation, E-beam 

evaporation, Pulsed Laser deposition. Chemical vapor deposition (CVD). Sol-Gel. Electro 

deposition. Spray pyrolysis. Hydrothermal synthesis. Preparation through colloidal methods. 

MBE growth of quantum dots. 

 

 

X-Ray Diffraction. Optical Microscopy. Scanning Electron Microscopy. Transmission 

Electron Microscopy. Atomic Force Microscopy. Scanning Tunneling Microscopy. 

Nano-scale Systems Lectures: 10 

Lectures: 10 Synthesis of Nanostructure Materials 

Lectures: 5 Characterization 
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Coulomb interaction in nanostructures. Concept of dielectric constant for nanostructures and 

charging of nanostructure. Quasi-particles and excitons. Excitons in direct and indirect band 

gap semiconductor nanocrystals. Quantitative treatment of quasi-particles and excitons, 

charging effects. Radiative processes: General formalization-absorption, emission and 

luminescence. Optical properties of heterostructures and nanostructures. 

 

 

Carrier transport in nano-structures. Coulomb blockade effect, thermionic emission, tunnelling 

and hoping conductivity. Defects and impurities: Deep level and surface defects. 

 

 

Applications of nanoparticles, quantum dots, nanowires and thin films for photonic devices 

(LED, solar cells). Single electron transfer devices (no derivation). CNT based transistors. 

Nanomaterial Devices: Quantum dots heterostructure lasers, optical switching and optical data 

storage. Magnetic quantum well; magnetic dots -magnetic data storage. Micro 

Electromechanical Systems (MEMS), Nano Electromechanical Systems (NEMS). 

 

 

 

 Reference Books  

 
C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.). 

 

S.K. Kulkarni, Nanotechnology: Principles & Practices (Capital Publishing Company) 
 

K.K. Chattopadhyay and A. N. Banerjee, Introduction to Nanoscience and Technology (PHI 

Learning Private Limited). 

Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons). 
 

M. Hosokawa, K. Nogi, M. Naita, T. Yokoyama, Nanoparticle Technology Handbook 

(Elsevier, 2007). 

Introduction to Nanoelectronics, V.V. Mitin, V.A. Kochelap and M.A. Stroscio, 2011, 

Cambridge University Press. 

Bharat Bhushan, Springer Handbook of Nanotechnology (Springer-Verlag, Berlin, 2004). 

 

 
 

“This is an entirely new course added vide the BOS meeting dated 25/08/2018”. 

Lectures: 15 Optical Properties 

Lectures: 5 Electron Transport 

Lectures: 15 Applications 
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(b) Practical (PR) Credits: 2 

Total Lectures: 30 
 

 List of Practical  
 

1. Synthesis of metal nanoparticles by chemical route. 

2. Synthesis of semiconductor nanoparticles. 

3. Surface Plasmon study of metal nanoparticles by UV-Visible spectrophotometer. 

4. XRD pattern of nanomaterials and estimation of particle size. 

5. To study the effect of size on color of nanomaterials. 

6. To fabricate a thin film of nanoparticles by spin coating (or chemical route) and study 

transmittance spectra in UV-Visible region. 

 

 

 

 Reference Books  

 
C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.). 

 

S.K. Kulkarni, Nanotechnology: Principles & Practices (Capital Publishing Company) 
 

K.K. Chattopadhyay and A. N. Banerjee, Introduction to Nanoscience and Technology (PHI 

Learning Private Limited). 

Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons). 

 

 
 

“This is an entirely new course added vide the BOS meeting dated 25/08/2018”. 
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Course Name: Project Work 

Course Code / Paper Code : HPHY6DSE4L 

Full Marks : 100 (Supervisor-30, Project Report-20, Project Dissertation-50) 

Course outcome 

The outcomes of project-based learning are : 

 
• Students learn project management. 

• They grow more empathetic. 

• They become systems thinkers. 

• They become explorers. 

• They become problem-solvers. 

• They become wildly and unabashedly different. 

• They are more engaged in the learning process. 

• They are ready for the creative. 

• They engage in iterative thinking. 

• They make deep connections between ideas. 

• They learn to take creative risks. 

• They apply fundamental and disciplinary concepts and methods in ways appropriate 

to their principal areas of study. 

• They demonstrate skill and knowledge of current information and technological tools 

and techniques specific to the professional field of study. 

• Use effectively oral, written and visual communication. 

• Identify, analyse, and solve problems creatively through sustained critical 

investigation. 

• Integrate information from multiple sources. 

• Demonstrate an awareness and application of appropriate personal, societal, and 

professional ethical standards. 

• Practice the skills, diligence, and commitment to excellence needed to engage in 

lifelong learning. 

 

............. 
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G ENERIC ELECTIVE COURSE (PHYSICS) 
 

Course Name: Mechanics and Thermal Physics 

Course Code / Paper Code : HPHYGE01L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

• This section enables students to think the modelling of physical problem as well as experiments 

and limitation of experiments. It develops the application level thinking and makes the students 

understand the reality of physical phenomena. 

• The knowledge of heat is very important in our daily life, such as warming the house, 

cooking, heating the water and drying the washed clothes. Here basic laws of physics are 

taught. They will learn about many usages in the industry. The other knowledge the students 

will acquire is about the internal energy and thermodynamic potentials, which are useful for 

determining conditions for equilibrium and spontaneous processes. 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

UNIT-1 :Mechanics Lectures: 30 

 

Review of vector algebra (Scalar and Vector product), gradient, divergence, Curl and their 

significance, Vector Integration, Line, surface and volume integrals of Vector fields, Gauss- 

divergence theorem and Stoke's theorem of vectors (statement only). 

 

 

1st order homogeneous differential equations. 2nd order homogeneous differential equations 

with constant coefficients. 

 

 

Frames of reference. Newton’s Laws of motion. Dynamics of a system of particles. Centre of 

Mass. 

 

 

Angular velocity and angular momentum. Torque. Conservation of angular momentum. 

Vector Analysis Lectures: 4 

Ordinary Differential Equation Lectures: 4 

Laws of Motion Lectures: 3 

Rotational Motion Lectures: 3 
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Newton’s Law of Gravitation. Motion of a particle in a central force field (motion is in a plane, 

angular momentum is conserved, areal velocity is constant). Kepler’s Laws (statement only). 

Satellite in circular orbit and applications. Geosynchronous orbits. Basic idea of global 

positioning system (GPS). Weightlessness. Physiological effects on astronauts. 

 

 

Simple harmonic motion. Differential equation of SHM and its solutions. Kinetic and Potential 

Energy, Total Energy and their time averages. Damped oscillations. 

 

 

Hooke’s law, Stress-strain diagram, Elastic moduli-Relation between elastic constants , 

Poisson’s Ratio, Expression for Poisson’s ratio in terms of elastic constants , Work done in 

stretching and work done in twisting a wire , Twisting couple on a cylinder , Determination of 

Rigidity modulus. 

 

 
 

UNIT-2 : Thermal Physics Lectures: 30 

 

 

Thermodynamic Description of system: Zeroth Law of thermodynamics and temperature. First 

law and internal energy, conversion of heat into work, Various Thermodynamical Processes, 

Applications of First Law: General Relation between CP and CV, Work Done during Isothermal 

and Adiabatic Processes, Compressibility and Expansion Coefficient, Reversible and 

irreversible processes, Second law and Entropy, Carnot’s cycle & theorem, Entropy changes 

in reversible & irreversible processes, Entropy-temperature diagrams. 

 

 

Enthalpy, Gibbs, Helmholtz and Internal Energy functions, Maxwell’s relations and 

applications, General expressions for (CP – CV), CP/CV ,TdS equations, Joule-Thomson Effect, 

Clausius- Clapeyron Equation. 

 

 

Derivation of Maxwell’s law of distribution of velocities and its experimental verification, 

Mean free path (Zeroth Order), Transport Phenomena: Viscosity, Conduction and Diffusion 

(for vertical case), Law of equipartition of energy (no derivation) and its applications to specific 

heat of gases; mono-atomic and diatomic gases. 

Gravitation Lectures: 6 

Oscillations Lectures: 3 

Elasticity Lectures: 7 

Laws of Thermodynamics Lectures: 12 

Lectures: 6 Thermo-dynamical Potential 

Kinetics Theory of Gases Lectures: 6 
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Blackbody radiation, Spectral distribution, Concept of Energy Density, Derivation of Planck's 

law, Deduction of Wien’s distribution law, Rayleigh- Jeans Law, Stefan Boltzmann Law and 

Wien’s displacement law from Planck’s law. 

 

 

Mechanics Berkeley Physics, v.1: Charles Kittel, et.al. 2007, Tata McGraw-Hill. 

Thermal Physics, S. Garg, R. Bansal and C. Ghosh, 1993, Tata McGraw-Hill. 

Heat and Thermodynamics, M.W.Zemansky and R. Dittman, 1981, McGraw Hill. 
 

(b) Practical (PR) Credits: 2 

Total Lectures: 30 

 
1. Measurements of length (or diameter) using slide callipers, screw gauge and travelling 

microscope. 

 

2. Determination of moment of inertia of a metallic cylinder/rectangular bar about an axis 

passing through its c.g. 

 

3. Determination of modulus of rigidity of the material of a wire by dynamical method. 

 

4. Determination of Young’s modulus of the material of a beam by the method of flexure 

(single length only). 
 

5. To determine the value of g using bar pendulum. 

 

6. To determine the coefficient of linear expansion of a metallic rod using an optical lever. 

 

7. Determination of the pressure coefficient of air. 
 

8. To estimate the temperature of a torch bulb filament from resistance measurement and to 

verify Stefan’s law. 
 

9. To determine the thermal conductivity of a bad conductor of heat by Lee’s and Chorlton’s 

method. 
 

 Reference Books  

 
Practical Physics, B.Ghosh, K.G.Mazumder, Sreedhar Publisher 

 

An Advanced Course in Practical Physics, D. Chattopadhyay, P.C.Rakshit, New Central Book 

Agency. 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 

Theory of Radiation Lectures: 6 

Reference Books 
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G ENERIC ELECTIVE COURSE (PHYSICS) 
 

Course Name: Optics and Electricity-Magnetism 

Course Code / Paper Code : HPHYGE02L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

• Learn the various properties of light, applications of interferometry in industry, such as the 

measurement of small displacements, refractive index changes. 

• Electricity and magnetism are two very important topics in the science of physics. They give 

the information about the natural laws and to control the machine. We use these facts to build 

motors and generators. 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 

UNIT-1 : Optics Lectures: 30 

 

Electromagnetic nature of light. Definition and Properties of wave front. Huygens Principle. 

 

 

Interference: Division of amplitude and division of wavefront. Young’s Double Slit 

experiment. Fresnel’s Bi-prism. Phase change on reflection: Stokes’ treatment. Interference in 

Thin Films: parallel and wedge-shaped films. Fringes of equal inclination (Haidinger Fringes); 

Fringes of equal thickness (Fizeau Fringes). Newton’s Rings: measurement of wavelength and 

refractive index. 

 

 

Fresnel Diffraction: Half-period zones, Zone plate. Fresnel Diffraction pattern of a straight 

edge, a slit and a wire using half-period zone analysis. Fraunhofer diffraction - Single slit; 

Double Slit, Multiple slits and Diffraction grating. 
 

 

Transverse nature of light waves, Plane polarized light – production and analysis,Brewster’s 

law, Double refraction, Circular and Elliptical polarization, Optical activity, Fresnel’s theory 

of optical activity, Polarimeters. 

Wave Nature Lectures: 2 

Interference Lectures: 12 

Diffraction Lectures: 10 

Polarization Lectures: 6 
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UNIT-2 : Electricity - Magnetism Lectures: 30 

 

 

Electrostatic Field, electric flux, Gauss's theorem of electrostatics. Applications of Gauss 

theorem- Electric field due to point charge, infinite line of charge, uniformly charged spherical 

shell and solid sphere, plane charged sheet, charged conductor. Electric potential as line integral 

of electric field, potential due to a point charge, electric dipole, uniformly charged spherical 

shell and solid sphere. Calculation of electric field from potential. Capacitance of an isolated 

spherical conductor. Parallel plate, spherical and cylindrical condenser. Energy per unit volume 

in electrostatic field. 

 

 

Magnetostatics: Biot-Savart law and its applications- straight conductor, circular coil, solenoid 

carrying current. Divergence and curl of magnetic field. Magnetic vector potential. Ampere's 

circuital law. 

Magnetic properties of materials: Magnetic intensity, magnetic induction, permeability, 

magnetic susceptibility. Brief introduction of dia-, para-and ferro- magnetic materials. 

 

 

P-N junction diode, Various opto-electronic devices-Photo-diode, LED, semiconductor laser, 

bridge rectifier, filter circuits, Zener diode, voltage regulator, Transistors. 

 

Boolean algebra, Boolean identities, De Morgan’s theorems, study of different logic gates. 

 

 

Principles of Optics, B.K. Mathur, 1995, Gopal Printing 
 

Fundamentals of Optics, H.R. Gulati and D.R. Khanna, 1991, R. Chand Publications 

Fundamentals of Optics, F.A Jenkins and H.E White, 1976, McGraw-Hill 

Electricity and Magnetism, Edward M. Purcell, 1986, McGraw-Hill Education 

Electricity & Magnetism, J.H. Fewkes & J.Yarwood. Vol. I, 1991, Oxford Univ. Press 

D.J.Griffiths, Introduction to Electrodynamics, 3rd Edn, 1998, Benjamin Cummings. 

Electrostatics Lectures: 15 

Magnetism Lectures: 8 

Basic Electronics Lectures: 7 

Reference Books 
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(b) Practical (PR) Credits: 2 

Total Lectures: 30 

 
1. To determine the wavelength of a monochromatic light by Newton’s ring method. 

 
2. To calibrate a polarimeter and hence to determine the concentration of sugar solution. 

 
3. Determination of the focal length of a concave lens by auxiliary lens method or by 

combination method. 

 

4. Determination of horizontal component of earth’s magnetic field by using magnetometer. 

 
5. To draw the I-V characteristic of i) resistor and ii) a P-N junction diode in forward bias 

condition. (Plot both the characteristic curves on the same graph paper.) Estimate from the 

graphs i) the resistance of the resistor and ii) the dynamic resistance of the diode for three 

different currents. One current should correspond to the intersecting point of the two curves. 

 

6. To draw the I-V characteristics of a bridge rectifier: (i) without using any filter and (ii) using 

a capacitive filter. (Percentage voltage regulation to be calculated for each case at a specified 

load current). 

 

7. To draw the reverse characteristics of a Zener diode & to study its voltage regulation 

characteristics using a variable load. (Breakdown region to be identified on the graph and 

Percentage voltage regulation to be calculated for two load currents.) 

 

8. To draw the output characteristics of a transistor in C-E configuration (for at least 5 base 

currents) and hence to determine the A.C. current gain from the active region of the 

characteristics. 

 

9. To verify the truth tables of OR, AND logic gates using diodes and construction of AND, 

OR and NOT gates using NOR / NAND IC gates on breadboard. 
 

 Reference Books  

 
Advanced Practical Physics (Vol. I & II), B.Ghosh,K.G.Mazumder, Sreedhar Publisher. 

 

An Advanced Course in Practical Physics, D. Chattopadhyay, P.C.Rakshit, New Central Book 

Agency. 

 

 
“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 



62  

G ENERIC ELECTIVE COURSE (ELECTRONICS) 
 

Course Name: Electronic devices, Analog and Digital circuit designing 

Course Code / Paper Code : HELEGE01L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

After the course student will acquire 
 

• fundamental knowledge on the electrical circuit designing, Analog and digital circuit design 

methods for proper understanding of various modern technologies. 

• very important knowledge on different semiconductor devices and their properties that will help 

the students to understand the applications and modern development of the field. 

 
 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 
 

Unit-1 Network theorem (09 Lectures) 

Thevenin’s theorem, Norton’s theorem and interconversion, superposition theorem, 

maximum power transfer theorem. Concept of 3 phase network, T-Pi transform 

 
Unit 2        Semiconductor devices and circuits (20 Lectures) 

Semiconductor Diode and its applications: PN junction diode and characteristics. HWR, 

FWR- center tapped and bridge FWRs. Circuit diagrams, working and waveforms, ripple factor 

&efficiency(no derivations).Filters: circuit diagram and explanation of shunt capacitor filter 

with waveforms. Wave shaper circuits. 

Zener diode regulator: circuit diagram and explanation for load and line regulation, 

disadvantages of Zener diode regulator. 

BJT and Small Signal amplifier: Bipolar Junction Transistor: Construction, principle & 

working of NPN transistor, terminology. Configuration: CE, CB. Definition of α, β and γ and 

their interrelations, leakage currents. Study of CE Characteristics, Hybrid parameters. 

Transistor biasing: need for biasing, DC load line, operating point, thermal runaway, stability 

and stability factor. Voltage divider bias: circuit diagrams and their working, Q point 

expressions for voltage divider biasing. Small signal CE amplifier 

Field effect transistor: concept of FET and MOSFET, CMOS circuits. 
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Unit-3 Digital System Design (25 Lectures) 

Boolean algebra and Logic gates: K-map-3 and 4 variable expressions. Characteristics of 

logic families: Fan In and Fan out, power dissipation and noise Immunity, propagation delay, 

comparison of TTL and CMOS families. 

Combinational logic analysis and design: Multiplexers and Demultiplexers, Adder (half and 

full) and their use as subtractor, Encoder and Decoder, Multiplexer and De-multiplexer 

Sequential logic design: Latch, Flip flop, S-R FF , J-K FF, T and D type FFs, clocked FFs, 

registers, Counters (ripple, synchronous and asynchronous, ring, modulus). 

 

 

U nit-4 I ntroduction to VHDL programming 

V HDL: A Brief History of HDL, Structure of HDL Module, Comparison of VHDL and 

Verilog, Introduction to Simulation and Synthesis Tools, Test Benches. 

VHDL: Module, Delays, brief description - data flow style, behavioral style, structural style, 

mixed design style, simulating design. Language Elements, Introduction, Keywords, 

Identifiers, White Space Characters, Comments, format, Integers, reals and strings. Logic 

Values, Data Types-net types, undeclared nets, scalars and vector nets, Register type, 

Parameters. Operands, Operators, types of Expressions. 

 

 

(b) Practical (PR) 

Total Lectures: 30 

Credits: 2 

 

Experiments: 

1. Verification of Thevenin’s and Norton’s theorem and Verification of Maximum power 

transfer theorem. 

2. Half wave and Full wave rectifier Rectifier – without and with shunt capacitance filter. 

3. Zener diode as voltage regulator – load regulation. 

4. Transistor characteristics in CE mode – determination of ri, ro and β. 

5. To verify and design AND, OR, NOT and XOR gates using NAND gates. 

6. Design a Half and Full Adder. 

7. Design a 4 X 1 Multiplexer using gates. 

8. To build a Flip- Flop Circuits using elementary gates. (RS, Clocked RS, D-type). 

9. Design a counter using JK Flip-Flop. 
 

 

C omputer simulations (VHDL) 

1. Write code to realize basic and derived logic gates. 

2. Half adder, Full Adder using basic and derived gates. 

3. Half subtractor and Full Subtractor using basic and derived gates. 

4. Clocked D FF, T FF and JK FF (with Reset inputs). 

5. Multiplexer (4x1, 8x1) and Demultiplexer using logic gates. 

(06 Lectures) 
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6. Decoder (2x4, 3x8), Encoders and Priority Encoders. 

7. Design and simulation of a 4 bit Adder. 

 

Suggested Books: 

1. Electronic Devices and circuit theory, Robert Boylstead and Louis Nashelsky, 9th Edition, 2013, 

PHI 

2. Electronics text lab manual, Paul B. Zbar. 

3. Electric circuits, JoesephEdminister, Schaum series. 

4. Basic Electronics and Linear circuits, N.N. Bhargava, D.C. Kulshresta and D.C Gupta -TMH. 

5. Electronic devices, David A Bell, Reston Publishing Company/DB Tarapurwala Publ. 

8. Solid state electronic devices, Ben. G. Streetman and Sanjay Kumar Banerjee, PHI (7th Ed) 

9. Electronics fundamentals and applications, D. Chattopadhyay and P. C. Rakshit, New Age 

International Publishers, 12th Ed. 

10. Electronic Devices and circuits, Jacob Millman and Halkias 

11. M. Morris Mano Digital System Design, Pearson Education Asia,( Fourth Edition ) 

12. Thomas L. Flyod, Digital Fundamentals, Pearson Education Asia (1994) 

13. W. H. Gothmann, Digital Electronics: An Introduction To Theory And Practice, Prentice Hall 

of India(2000) 

14. R. L. Tokheim, Digital Principles, Schaum’s Outline Series, Tata McGraw- Hill (1994) 

15. A Verilog HDL Primer – J. Bhasker, BSP, 2003 II Edition. 

16. Verilog HDL-A guide to digital design and synthesis-Samir Palnitkar, Pearson, 2nd edition. 

 

 
 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
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Course Name: Applied Electronics 

Course Code / Paper Code : HELEGE02L 

Full Marks : 100 (Theory-50, Practical-30, Internal Assessment-20) 

[ Practical : LNB-05, VIVA-05, Experiemnt-20 ] 

[ Internal Assessment : Class Test, Mid Sem. Exam., Attendance ] 

Course outcome: 

• will acquire fundamental knowledge and problem-solving skills on practical field of electronics 

in multidisciplinary applications and could be able to forward the knowledge towards new 

technological goals. 

• will acquire very important knowledge on instrumentation and sensing methods that will help 

the students to understand the applications of automation in present days technology. 

• will acquire rudimentary knowledge and problem-solving skill on one of the most recent and 

advanced technology named communication technology for multidisciplinary applications. 

 
 

(a) Theory (TH) Credits: 4 

Total Lectures: 60 (+ 5 Tutorials ) 
 

Unit-1 Operational Amplifier and Timer circuits (20 Lectures) 
 

Operational Amplifier: Inverting and non-inverting amplifier, Op-amp parameters, Summing 

Amplifier, Difference Amplifier, Integrator, Differentiator, Instrumentation Amplifier, Audio 

Amplifier(LM386), Voltage to current converter, Current to Voltage converter, Sample and Hold 

circuits. First order active filters (Circuit diagram and formula only): low pass, high pass, band pass, 

band reject and all pass filters. Phase-shift & Wein bridge oscillator using op-amp. 

Timer: Functional block diagram of 555 timer, Monostable operation and its Application, Astable 

operation and its Applications. 

 
Unit 2 Instrumentations (10 Lectures) 

 

A-D and D-A Conversion: Circuit of R-2R ladder- Basic concept. A-D conversion characteristics, 

successive approximation ADC. 

T ransducers (Basic Working): Hall effect sensors, magneto-strictive transducers, Microphone, 

Touch Switch, Piezoelectric sensors, light( photo-conductive, photo emissive, photo voltaic, 

semiconductor, LDR), Temperature (electrical and non-electrical), Pressure sensor. 

Oscilloscopes: Working principle of CRT, wave form display and electrostatic focusing, time base 

and sweep synchronisation, measurement of voltage, frequency and phase by CRO. 

Signal Generators: Pulse Generator, Function generators. 
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Unit-3 Analog Communications (15 Lectures) 

Diagram of electronic communication system. Modulation-need and types of modulation. 

Amplitude modulation – representation, modulation index, expression for instantaneous voltage, 

power relations, frequency spectrum, DSBFC, DSBSC and SSBSC (mention only). Limitations of 

AM. Demodulation- AM detection: principles of detection, linear diode, principle of working and 

waveforms. Block diagram of AM transmitter and Receiver. 

Frequency Modulation/demodulation techniques: Frequency Modulation: definition, modulation 

index, FM frequency spectrum diagram, bandwidth requirements, frequency deviation and carrier 

swing, FM generator-varactor diode modulator. FM detector – principle, slope detector-circuit, 

principle of working and waveforms. Block diagram of FM transmitter and Receiver. Comparison 

of AM and FM. 

Phase Modulation/ demodulation: Phase Modulation: definition, modulation index, PM frequency 

spectrum diagram. 

 
Unit-4 Digital communication systems (15 Lectures) 

 

Digital communication: Introduction to pulse and digital communications, sampling theorem, 

types- PAM, PWM, PPM, PCM – quantization, advantages and applications, digital modulations 

(FSK, PSK, and ASK). Advantage and disadvantages of digital transmission, characteristics of data 

transmission circuits – Shannon limit for information capacity, bandwidth requirements, data 

transmission speed, noise, cross talk, echo suppressors, distortion and equalizer, TDMA, FDMA, 

CDMA concepts, architecture (block diagram) of cellular mobile communication network, 

Comparative study of GSM and CDMA, 2G, 3G and 4G concepts. 

 

 
Suggested Books: 

 

1. Electronic Communication, George Kennedy, 3rd edition, TMH. 

2. Electronic Communication, Roddy and Coolen, 4th edition, PHI. 

3. Electronic Communication systems, Kennedy & Davis, IV edition-TATA McGraw Hill. 

4. Advanced Electronic Communication systems, Wayne Tomasi- 6th edition, Low priced edition- 

Pearson education. 

 

Credits: 2 

(b) Practical (PR) 

Total Lectures: 30 

 

Experiment 

1. Study of basic monostable multivibrator 

2. Study of basic astable multivibrator 

3. Study of basic inverting and non-inverting amplifier 

4. Study of basic integrator and differentiator circuit 

5. Design of first order LPF, HPS, BPF 
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C omputer simulations 

1. Amplitude modulator and Amplitude demodulator 

2. Study of FM modulator 

3. Study of VCO using IC 566 

 
 

Suggested Books: 
 

1. Measurement Systems, 4/e, Doeblin McGraw Hill, New York, 1992. 

2. Electrical Measurements & Electronic Measurements by A.K. Sawhney 

3. Instrumentation- Devices and Systems ByRangan, Sarma, and Mani, Tata-McGraw Hill 

4. Electronic Instrumentation by H.S Kalsi, McGraw Hill 

5. Instrumentation measurements and analysis by Nakra& Choudhary 

6. Measurement & Instrumentation- DVS Murthy 

7. R. A. Gayakwad, Op-Amps and Linear IC’s, Pearson Education (2003) 

8. Electronic Sensor Circuits and Projects, III Volume, Forrest M Mims, Master Publishing 

Inc. 

 

 
 

“Highlighted portion has been revised/added vide the BOS meeting dated 25/08/2018”. 
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Course Structure: Semester-wise distribution of Courses 

CBCS SYLLABUS for M.Sc. COURSE in PHYSICS 
 

The course has been divided into 13 theoretical and 7 experimental modules, each of 50 marks. 

 

Total marks: 1000 (Theory: 650, Experiment : 300, Project : 50 ) 

Total number of lectures (including tutorials) for each theoretical paper (50 full marks) is 60. 

 
Programme Name: M.Sc.Physics Programme Code: MSXPHY 

 

Semester Course Name Paper Code Credit point 

 

 
1 

Mathematical Methods MPHY1CC01STH 4 

Classical and Relativistic 

Mechanics 

MPHY1CC02STH 4 

Quantum Mechanics I MPHY1CC03STH 4 

General Practical 1 MPHY1CC04SPR 4 

General Practical 2 MPHY1CC05SPR 4 

 

 
II 

Classical Electrodynamics MPHY2CC06STH 4 

Quantum Mechanics II MPHY2CC07STH 4 

Electronics and 

Instrumentation 

MPHY2CC08STH 4 

General Practical 3 MPHY2CC09SPR 4 

Computer Practical MPHY2CC10SPR 4 

 

 
III 

Atomic, Molecular and 

Laser Physics 

MPHY3CC11STH 4 

Statistical mechanics MPHY3CC12STH 4 

Nuclear and Particle 

Physics 

MPHY3CC13STH 4 

Solid State Physics MPHY3CC14STH 4 

Advanced Experiments I MPHY3CC15SPR 4 

 

 
IV 

Advanced Paper I 

(Condensed Matter 

Physics I) 

MPHY4CC16STH 4 

Advanced Paper II 

(Condensed Matter 

Physics II) 

MPHY4CC17STH 4 

Elective Paper: 

Astrophysics 

Material Science 

 

MPHY4CC18STHAP 

MPHY4CC18STHMS 

 
4 

4 

Advanced Experiments II MPHY4CC19SPR 4 

Project MPHY4CC20SPR 4 
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SEMESTER: I 

 
PAPER CODE – MPHY1CC01STH, COURSE NAME: Mathematical Methods 

 
COURSE OUTCOME: 

 
• Will have a revision of important mathematical concepts taught at Undergraduate course: 

Complex number, Differential Equations etc. 

• Will be able to use topics learnt here to mathematically understand rest of Post Graduate 

courses. 

• Will be capable to use linear algebra and group theory concepts, that will help to understand 

quantum and particle physics in future. 

 
 

1. Complex variables (12) 

Recapitulation: Complex numbers, triangular inequalities, Schwarz inequality. Function of a 

complex variable | single and multiple-valued function, limit and continuity; Differentiation 

Cauchy-Riemann equations and their applications; Analytic and harmonic function; Complex 

integrals, Cauchy's theorem (elementary proof only), converse of Cauchy's theorem, Cauchy’s 

Integral Formula and its corollaries; Series | Taylor and Laurent expansion; Classification of 

singularities; Branch point and branch cut; Residue theorem and evaluation of some typical real 

integrals using this theorem. 

 

2. Theory of second order linear homogeneous differential equations (6) 

Singular points, regular and irregular singular points; Frobenius method; Fuch's theorem; Linear 

independence of solutions. Wronskian, second solution. Sturm-Liouville theory; Hermitian 

operators; Completeness. 

 

3. Inhomogeneous differential equations : Green's functions (3) 

 

4. Special functions (3) 

Basic properties (recurrence and orthogonality relations, series expansion) of Bessel, Legendre, 

Hermite and Laguerre functions. 

 

5. Integral transforms (4) 

Fourier and Laplace transforms and their inverse transforms, Bromwich integral [use of partial 

fractions in calculating inverse Laplace transforms]; Transform of derivative and integral of a 

function; Solution of differential equations using integral transforms. 

 

6. Vector space and matrices (8) 

Vector space: Axiomatic definition, linear independence, bases, dimensionality, inner product; 

Gram-Schmidt orthogonalisation. 

Matrices: Representation of linear transformations and change of base; Eigenvalues and 

eigenvectors; Functions of a matrix; Cayley-Hamilton theorem; Commuting matrices with 

degenerate eigenvalues; orthonormality of eigenvectors. 

 

7. Tensors (4) 

Basic idea, Applications in various fields of physics. 

 

8. Group theory (10) 

Definitions; Multiplication table; Rearrangement theorem; Isomorphism and homomorphism; 
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Illustrations with point symmetry groups; Group representations: faithful and unfaithful 

representations, reducible and irreducible representations; Lie groups and Lie algebra, product 

representation of SU(2) and relation with angular momentum. 

 

9. Tutorials (10) 

 
 

“Highlighted portion has been revised vide the BOS meeting dated 17.08.2019” 
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PAPER CODE: MPHY1CC02STH, COURSE NAME: Classical and Relativistic Mechanics 

 
COURSE OUTCOME 

 

• Will learn advanced mechanism to deal with rigid and continuous systems: through Hamilton 

principle, Hamilton Jacobi theory. 

• Will be able to treat symmetry and conserved quantities in an advanced framework: Canonical 

transformation 

• Will learn special theory of relativity that will enable to treat other physical systems in a space- 

time equivalent framework. 

 
1. An overview of the Lagrangian formalism (4) 

Some specific applications of Lagarange's equation; small oscillations, normal modes and 

frequencies. 

 

2. Rigid bodies (8) 

Independent coordinates; orthogonal transformations and rotations (finite and infinitesimal); Euler's 

theorem, Euler angles; Inertia tensor and principal axis system; Euler's equations; Heavy 

symmetrical top with precession and nutation. 

 

3. Hamilton's principle (6) 

Calculus of variations; Hamilton's principle; Lagrange's equation from Hamilton's principle; 

Legendre transformation and Hamilton's canonical equations; Canonical equations from a 

variational principle; Principle of least action. 

 

4. Canonical transformations (8) 

Generating functions; examples of canonical transformations; group property; Integral variants of 

Poincare; Lagrange and Poisson brackets; Infinitesimal canonical transformations; Conservation 

theorem in Poisson bracket formalism; Jacobi's identity; Angular momentum Poisson bracket 

relations. 

 

5. Hamilton-Jacobi theory (4) 

The Hamilton Jacobi equation for Hamilton's principle function; The harmonic oscillator problem; 

Hamilton's characteristic function; Action angle variables. 

 

6. Lagrangian formulation for continuous systems (6) 

Lagrangian formulation of acoustic field in gases; the Hamiltonian formulation for continuous 

systems; Canonical equations from a variational principle, Poisson's brackets and canonical field 

variables. 

 

7. Classical Chaos (4) 

Periodic motions and perturbations; Attractors; Chaotic trajectories and Liapunov exponents; The 

logistic equation. 

 

8. Special theory of relativity (10) 

Lorentz transformations; 4-vectors, Tensors, Transformation properties, Metric tensor, Raising and 

lowering of indices, Contraction, Symmetric and antisymmetric tensors; 4-dimensional velocity and 

acceleration; 4-momentum and 4-force; Covariant equations of motion; Relativistic kinematics 

(decay and elastic scattering); Lagrangian and Hamiltonian of a relativistic particle. 

 

9. Tutorials (10) 
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PAPER CODE: MPHY1CC03STH, COURSE NAME: Quantum Mechanics I 

 
COURSE OUTCOME: 

 

• Will get a summarized view of all basic concepts of Quantum mechanics which may or may 

not been covered in Under Graduate. 

• Will be able to use angular momentum operators and their algebra to deal with rotationally 

invariant quantum systems. 

• Will learn to treat quantum systems with perturbed Hamiltonian using the methods taught 

here: Variational Method etc., important to study solid state physics systems. 

 

1. Recapitulation of Basic Concepts (10) 

Wave packet: Gaussian wave packet; Fourier transform; Spreading of a wave packet; Fourier 

Transforms of delta and sine functions. Coordinate and Momentum space: Coordinate and 

Momentum representations; x and p in these representations; Parserval's theorem. Eigenvalues and 

eigenfunctions: Momentum and parity operators; Commutativity and simultaneous eigenfunctions; 

Complete set of eigenfunctions; expansion of wave function in terms of a complete set. One- 

dimensional problems: Square well problem (E > 0); Delta-function potential; Double-delta 

potential; Application to molecular inversion; Multiple well potential, Kronig- Penney model. 

 

2. Operator method in Quantum Mechanics (8) 

Formulation of Quantum Mechanics in vector space language; Uncertainty principle for two 

arbitrary operators; One dimensional harmonic oscillator by operator method. 

 

3. Quantum theory of measurement and time evolution (4) 

Double Stern-Gerlach experiment for spin-1/2 system; Schrodinger, Heisenberg and interaction 

pictures. 

 

4. Three-dimensional problems (6) 

Three dimensional problems in Cartesian and spherical polar coordinates, 3-d well and Fermi 

energy; Radial equation of free particle and 3-d harmonic oscillator; Eigenvalue of a 3-d harmonic 

oscillator by series solution. 

 

5. Angular momentum (6) 

Angular momentum algebra; Raising and lowering operators; Matrix representation for j = 1/2 and 

j = 1; Spin; Addition of two angular momenta, Clebsch-Gordan coefficients, examples. 

 

6. Approximation Methods (16) 

Time independent perturbation theory: First and second order corrections to the energy eigenvalues; 

First order correction to the eigenvector; Degenerate perturbation theory; Application to one- 

electron system - Relativistic mass correction, Spin-orbit coupling (L-S and j- j), Zeeman effect and 

Stark effect. Variational method: He atom as example; First order perturbation; Exchange 

degeneracy; Ritz principle for excited states for Helium atom. 

 

7. Tutorials (10) 



7  

PAPER CODE: MPHY1CC04SPR, COURSE NAME: Practical (General Experiments – I ) 

 

COURSE OUTCOME: 

 

• Will learn to measure electric conducting nature of conductor and semi-conductor systems to 

design experiments to determine conductivity of other set up. 

 

• Will able to learn how simple electromagnetic set up can be utilized to check basic properties 

of quantum physics. 

• Will figure out different basic concepts of atomic and molecular physics form measurements 

of atomic spectrum. 

 

Name of the experiments: 

 

1. Study of Hall Effect 

 

2. Determination of Band-Gap of a Semiconductor 

 

3. Study of Iodine Spectra 

 

4. Determination of e/m of an electron 

 

5. Determination of Planck’s Constant 

 

“This is an entirely new course added vide the BOS meeting dated 17.08.2019”. 

 
PAPER CODE: MPHY1CC05SPR, COURSE NAME: Practical (General Experiments – II ) 

 

COURSE OUTCOME: 

 

• Will understand basic concepts of electronics through different experiments. 

• Will get a first-hand insight on how computer does its work, from microprocessor experiments. 

• Will get an idea on most advanced communication and connectivity concepts through optical 

fibre experiments. 

 

Name of the experiments: 

 

1. Study of Amplitude Modulation 

 

2. Study of Filter Circuits 

 

3. Microprocessor – I (Basic Experiments) 

 

4. Study of Optical Fiber and determination of Numerical Aperture 

 

“This is an entirely new course added vide the BOS meeting dated 17.08.2019”. 
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SEMESTER II 

 
PAPER CODE: MPHY2CC06STH, COURSE NAME: Classical Electrodynamics 

 
COURSE OUTCOME: 

 
• Will be familiar to work with tensor notations in relativistic formulation. 

• Will be able to solve problems with arbitrary charge and field configurations. 

• Will be able to find radiation patter for different time dependent charge and current densities. 

 

1. Electrostatics and Magnetostatics (6) 

Scalar and vector potentials; Gauge transformations; Multipole expansion of (i) scalar potential and 

energy due to a static charge distribution (ii) vector potential due to a stationary current distribution. 

Electrostatic and magnetostatic energy. Poynting's theorem. Maxwell's stress tensor. 

 

2. Radiation from time-dependent sources of charges and currents (6) 

Inhomogeneous wave equations and their solutions; Radiation from localised sources and multipole 

expansion in the radiation zone. 

 

3. Relativistic electrodynamics (15) 

Equation of motion in an electromagnetic field; Electromagnetic field tensor, covariance of 

Maxwell’s equations; Maxwell's equations as equations of motion; Lorentz transformation law for 

the electromagnetic fields and the fields due to a point charge in uniform motion; Field invariants; 

Covariance of Lorentz force equation and the equation of motion of a charged particle in an 

electromagnetic field; The generalised momentum; Energy-momentum tensor and the conservation 

laws for the electromagnetic field; Relativistic Lagrangian and Hamiltonian of a charged particle in 

an electromagnetic field. 

 

4. Radiation from moving point charges (12) 

Lienard-Wiechert potentials; Fields due to a charge moving with uniform velocity; Fields due to an 

accelerated charge; Radiation at low velocity; Larmor's formula and its relativistic generalisation; 

Radiation when velocity (relativistic) and acceleration are parallel, Bremsstrahlung; Radiation 

when velocity and acceleration are perpendicular, Synchrotron radiation; Cherenkov radiation 

(qualitative treatment only). Thomson and Compton scattering. 

 

5. Radiation reaction (3) 

Radiation reaction from energy conservation; Problem with Abraham-Lorentz formula; Limitations 

of CED. 

 

6. Plasma physics (8) 

Definition of plasma; Its occurrence in nature; Dilute and dense plasma; Uniform but time- 

dependent magnetic field: Magnetic pumping; Static non-uniform magnetic field: Magnetic bottle 

and loss cone; MHD equations, Magnetic Reynold's number; Pinched plasma; Bennett's relation; 

Qualitative discussion on sausage and kink instability. 

 

7. Tutorials (10) 
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PAPER CODE: MPHY2CC07STH, COURSE NAME: Quantum Mechanics II 

 
COURSE OUTCOME: 

 
• Will use the quantum mechanics scattering concepts to deal with scattering processes in 

quantum field theory and particle physics, later. 

• Will be able to connect group theory with quantum mechanics, that help to understand 

particle physics better. 

• Will be able to understand the intricacies of quantum mechanics in the relativistic regime, 

eventually leading to quantum field theory in future. 

 
1. WKB Approximation (4) 

Quantisation rule, tunnelling through a barrier, qualitative discussion of α-decay. 

 

2. Time-dependent Perturbation Theory (6) 

Time dependent perturbation theory, interaction picture; Constant and harmonic 

perturbations Fermi's Golden rule; Sudden and adiabatic approximations. 

 

3. Scattering theory (12) 

Laboratory and centre of mass frames, differential and total scattering cross-sections, 

scattering amplitude; Scattering by spherically symmetric potentials; Partial wave analysis 

and phase shifts; Ramsauer-Townsend effect; Relation between sign of phase shift and 

attractive or repulsive nature of the potential; Scattering by a rigid sphere and square well; 

Coulomb scattering; Formal theory of scattering Green's function in scattering theory; 

Lippman-Schwinger equation; Born approximation. 

 

4. Symmetries in quantum mechanics (12) 

Conservation laws and degeneracy associated with symmetries; Continuous symmetries | 

space and time translations, rotations; Rotation group, homomorphism between SO(3) and 

SU(2); Explicit matrix representation of generators for j = 1/2 and j = 1; Rotation matrices; 

Irreducible spherical tensor operators, Wigner-Eckart theorem; Discrete symmetries | parity 

and time reversal. 

 

5. Identical Particles (4) 

Meaning of identity and consequences; Symmetric and antisymmetric wavefunctions; Slater 

determinant; Symmetric and antisymmetric spin wavefunctions of two identical particles; 

Collisions of identical particles. 

 

6. Relativistic Quantum Mechanics (12) 

Klein-Gordon equation, Feynman-Stueckelberg interpretation of negative energy states and 

concept of antiparticles; Dirac equation, covariant form, adjoint equation; Plane wave 

solution and momentum space spinors; Spin and magnetic moment of the electron; Non- 

relativistic reduction; Helicity and chirality; Properties of matrices; Charge conjugation; 

Normalisation and completeness of spinors; Lorentz covariance of Dirac equation; Bilinear 

covariants and their transformation under parity and infinitesimal Lorentz transformation; 

Weyl representation and chirality projection operators. 

 

7. Tutorials (10) 

 
 

“This is an entirely new course added vide the BOS meeting dated 17.08.2019”. 
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PAPER CODE: MPHY2CC08STH, COURSE NAME: Electronics and Instrumentation 

 
COURSE OUTCOME: 

 
• Will be able to design different digital and analog circuits using semiconductor devices and 

explain their functions. 

• Will be able to understand the role of diodes and transistors to design advanced circuits for 

latest electronic devices. 

• Will help the students to study design of detectors and related instruments to enable them to 

work in domain of experimental physics. 

 

1. Analog circuits (4) 

Comparators, Multivibrators, Waveform generators: Square wave, triangle wave and pulse 

generators. 

 

2. Digital MOS circuits (8) 

NMOS and CMOS gates (AND, NAND and NOT), Dynamic MOS circuits, ratio-inverter, two 

phase inverter; dynamic MOS shift register, static MOS shift registers, four phase shift registers. 

Memory Devices; Static and dynamic random access memories (SRAM and DRAM). 

 

3. Transmission line (8) 

Transmission line equation and solution; Reflection and transmission coefficient; Standing wave 

and standing wave ratio; Line impedance and admittance; Smith chart. 

 

4. Physics of Semiconductor devices – I (8) 

Carrier concentrations in semiconductors; Band structure of p-n junction; Basic semiconductor 

equations; p-n diode current voltage characteristics; Dynamic diffusion capacitances; Ebers-Moll 

equation. 

 

5. Physics of Semiconductor devices – II (10) 

Metal semiconductor junctions: Schottky barriers; Rectifying contacts; Ohmic contacts; Typical 

Schottky barriers. Miscellaneous semiconductor devices: Tunnel diode; Photodiode; Solar cell; 

LED; LDR; p-n-p-n switch, SCR; Unijunction transistor (UJT); Programmable Unijunction 

transistor (PUT). 

 

6. Experimental design (8) 

Scintillation detectors; Solid state detectors (Si and HPGe). 

Measurement of energy and time using electronic signals from the detectors and associated 

instrumentation, Signal processing; Multi channel analyzer; Time of flight technique; Coincidence 

measurements true-to-chance ratio. 

 

7. Error analysis and hypothesis testing (4) 

Propagation of errors; Plotting of graphs, Distribution, Least square fit, Criteria for goodness of fit 

( χ2-testing). 

 

8. Tutorials (10) 
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PAPER CODE: MPHY2CC09SPR, COURSE NAME: Practical (General Experiments – III ) 

 
COURSE OUTCOME: 

 
• Will be able to understand and design circuits to study electrical conductivity in advanced 

electronic and non-electronic systems. 

• Will be able to use wave propagation techniques to understand wave and optics fundamentals. 

• Will enable for future set up of circuits with advanced computation mechanism using the 

microprocessors. 

 

Name of the experiments: 

 

1. Determination of Velocity of Ultrasonic Wave 

 

2. Study of S.C.R. 

 

3. Microprocessor – II (Advanced Experiments) 

 

4. Study of Magneto-resistance 

 

“This is an entirely new course added vide the BOS meeting dated 17.08.2019”. 

 

PAPER CODE: MPHY2CC10SPR, COURSE NAME: Computer Practical ( Python) 

 
COURSE OUTCOME: 

 

• Will help students to be familiar with more prevalent coding languages: familiarity with python 

along with fortran. 

• Will be able to use a number of recent physics computation packages written in python. 

• Will be able to solve a number of differential equations that are core to future research in 

cosmology and solid state physics etc. 
 

1. FORTRAN Language (12) 

Constants and variables. Assignment and arithmetic expressions. Logical expressions and 

control statements, DO loop, array, input and output statements, function subprogram, 

subroutine. 

 

2. Numerical analysis (12) 

Computer arithmetic and errors in floating point representation of numbers, different 

numerical methods for (i) finding zeroes of a given function, (ii) solution of linear simultaneous 

equations, 

(iii) numerical differentiation and integration, (iv) solution of first-order differential equations, 

(v) interpolation and extrapolation, (vi) least square fitting. Random number generation, 

sorting. 

 

 

“This is an entirely new course added vide the BOS meeting dated 17.08.2019”. 
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SEMESTER III 

 
PAPER CODE: MPHY3CC11STH, COURSE NAME: Atomic, Molecular, and Laser Physics 

 
COURSE OUTCOME: 

 

• Students will learn the details of atomic and diatomic molecular structures along with fine and 
Hyperfine structure in terms of quantum mechanical treatment in details and beyond the basic 
models. 

•  It will give the descriptions of rotational, vibrational and electronic energies of molecules 
manifesting in their respective spectroscopies which would serve as the fundamentals for 
various concerned experimental results. 

• Students will also learn the basic principles of light coherence as laser with threshold condition, 
types and variants will also be covered exposing the students to the important modern 
spectroscopic tool. 

• The basics of the laser and some spectroscopic techniques using laser taught in this course will 
be an added asset. This specialization would provide a larger scope for research in the various 
field and interdisciplinary areas. 

 
 

1. One Electron Atom (2) 

Introduction: Quantum States; Atomic orbital; Parity of the wave function; Angular and radial 

distribution functions. 

2. Interaction of radiation with matter (6) 

Time dependent perturbation: Sinusoidal or constant perturbation; Application of the general 

equations; Sinusoidal perturbation which couples two discrete states - the resonance phenomenon. 

Interaction of an atom with electromagnetic wave: The interaction Hamiltonian - Selection rules; 

Non-resonant excitation, Comparison with the elastically bound electron model; Resonant 

excitation, Induced absorption and emission. 

3. Fine and Hyperfine structure (10) 

Solution of Dirac equation in a central field; Relativistic correction to the energy of one electron 

atom. Fine structure of spectral lines; Selection rules; Lamb shift. Effect of external magnetic field 

- Strong, moderate and weak field. Hyperfine interaction and isotope shift; Hyperfine splitting of 

spectral lines; selection rules. 

4. Many electron atom (6) 

Independent particle model; He atom as an example of central field approximation; Central field 

approximation for many electron atom; Slater determinant; L-S and j-j coupling; Equivalent and 

nonequivalent electrons; Energy levels and spectra; Spectroscopic terms; Hund’s rule; Lande 

interval rule; Alkali spectra. 

5. Molecular Electronic States (5) 

Concept of molecular potential, Separation of electronic and nuclear wavefunctions, Born- 

Oppenheimer approximation, Electronic states of diatomic molecules, Electronic angular momenta, 

Approximation methods for the calculation of electronic Wave function, The LCAO approach, 

States for hydrogen molecular ion, Coulomb, Exchange and Overlap integral, Symmetries of 

electronic wavefunctions; Shapes of molecular orbital; π and σ - bond; Term symbol for simple 

molecules. 

6. Rotation and Vibration of Molecules (3) 

Solution of nuclear equation; Molecular rotation: Non-rigid rotator, Centrifugal distortion, 

Symmetric top molecules, Molecular vibrations: Harmonic oscillator and the anharmonic oscillator 

approximation, Morse potential. 
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7. Spectra of Diatomic Molecules (4) 

Transition matrix elements, Vibration-rotation spectra: Pure vibrational transitions, Pure rotational 

transitions, Vibration-rotation transitions, Electronic transitions: Structure, Franck-Condon 

principle, Rotational structure of electronic transitions, Fortrat diagram, Dissociation energy of 

molecules, Continuous spectra, Raman transitions and Raman spectra. 

8. Vibration of Polyatomic Molecules: Application of Group Theory (4) 

Molecular symmetry; Matrix representation of the symmetry elements of a point group; Reducible 

and irreducible representations; Character tables for C2v and C3v point groups; Normal coordinates 

and normal modes; Application of group theory to molecular vibration. 

9. Laser Physics (10) 

Basic elements of a laser; Threshold condition; Four-level laser system, CW operation of laser; 

Critical pumping rate; Population inversion and photon number in the cavity around threshold; 

Output coupling of laser power. Optical resonators; Cavity modes; Mode selection; Pulsed 

operation of laser: Q-switching and Mode locking; Experimental technique of Q-switching and 

mode locking Different laser systems: Ruby, CO2, Dye and Semiconductor diode laser. 

10. Tutorials (10) 
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PAPER CODE: MPHY3CC12STH, COURSE NAME: Statistical Mechanics 

 
COURSE OUTCOME: 

 

• In this course, students will understand how a probabilistic description of a system at the 
microscopic level gives rise to deterministic laws at the macroscopic world. 

• The concepts would relate thermodynamically defined parameters in statistical mechanics to 
their familiar versions which will be helpful to solve for the thermal properties of classical and 
quantum gases and other condensed systems from the knowledge of their microscopic 
Hamiltonians. 

• Understanding of various phase matter in nature through the interactions between particles, as 
well as the characterization of phase transitions. 

 
1. Introduction (8) 

Objective of statistical mechanics. Macrostates, microstates, phase space and ensembles. 

Ergodic hypothesis, postulate of equal a priori probability and equality of ensemble average 

and time average. Boltzmann's postulate of entropy. Counting the number of microstates in 

phase space. Entropy of ideal gas: Sackur-Tetrode equation and Gibbs' paradox. Liouville's 

Theorem. 

 

2. Canonical Ensemble (4) 

System in contact with a heat reservoir, expression of entropy, canonical partition function, 

Helmholtz free energy, fluctuation of internal energy. 

 

3. Grand Canonical Ensemble (4) 

System in contact with a particle reservoir, chemical potential, grand canonical partition 

function and grand potential, fluctuation of particle number. Chemical potential of ideal gas. 

 

4. Classical non-ideal gas (4) 

Mean field theory and Van der Wall's equation of state; Cluster integrals and Mayer-Ursell 

expansion. 

 

5. Quantum statistical mechanics (6) 

Density Matrix; Quantum Liouville theorem; Density matrices for microcanonical, canonical 

and grand canonical systems; Simple examples of density matrices one electron in a magnetic 

field, particle in a box; Identical particles B-E and F-D distributions. 

 

6. Ideal Bose and Fermi gas (6) 

Equation of state; Bose condensation; Equation of state of ideal Fermi gas; Fermi gas at finite 

T. 

 

7. Special topics (10) 

Ising model: partition function for one dimensional case; Chemical equilibrium and Saha 

ionization formula. Phase transitions: first order and continuous, critical exponents and 

scaling relations. Calculation of exponents from Mean Field Theory and Landau's theory, 

upper critical dimension. 

8. Irreversible Thermodynamics (8) 

Flux and afinity. Correlation function of fluctuations. Onsager reciprocity theorem (including 

proof). Thermoelectric effect. 

9. Tutorials (10) 

 

“This is an entirely new course added vide the BOS meeting dated 17.08.2019”. 
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PAPER CODE: MPHY3CC13STH, COURSE NAME: Nuclear and Particle Physics 

 
COURSE OUTCOME: 

 

• Students will extend the knowledge of nuclear structure, basic properties of nuclei and 
understanding of fundamental forces by studying nuclear and weak forces. The scattering and 
reaction dynamics will provide knowledge of nuclear-nucleon interaction. 

• The knowledge of nuclear detectors, accelerators and the interaction of radiation with matter 
would provide a larger scope for research in this field and interdisciplinary areas. 

• Students will also extend their understanding in particle physics through this course. The role of 
symmetries and conservation laws in understanding particle interactions and their classification. 
SU(2), SU(3) and quark model. Drawing up the theory of particle interactions, ideas of 

electroweak interactions and standard model. 

 

1. Nuclear Properties (4) 

Basic nuclear properties: nuclear size, Rutherford scattering, nuclear radius and charge distribution, 

nuclear form factor, mass and binding energy, Angular momentum, parity and symmetry, Magnetic 

dipole moment and electric quadrupole moment, experimental determination, Rabi's method. 

 

2. Two-body bound state (4) 

Properties of deuteron, Schrodinger equation and its solution for ground state of deuteron, rms 

radius, spin dependence of nuclear forces, electromagnetic moment and magnetic dipole moment 

of deuteron and the necessity of tensor forces. 

 

3. Two-body scattering (8) 

Experimental n-p scattering data, Partial wave analysis and phase shifts, scattering length, 

magnitude of scattering length and strength of scattering, Significance of the sign of scattering 

length; Scattering from molecular hydrogen and determination of singlet and triplet scattering 

lengths, effective range theory, low energy p-p scattering, Nature of nuclear forces: charge 

independence, charge symmetry and iso-spin invariance of nuclear forces. 

 

4. β-decay (4) 

β-emission and electron capture, Fermi's theory of allowed β-decay, Selection rules for Fermi and 

Gamow-Teller transitions, Parity non-conservation and Wu's experiment. 

 

5. Nuclear Structure (6) 

Liquid drop model, Bethe-Weizsacker binding energy/mass formula, Fermi model, Shell model and 

Collective model. 

6. Nuclear Reactions and Fission (10) 

Different types of reactions, Quantum mechanical theory, Resonance scattering and reactions- 

Breit-Wigner dispersion relation; Compound nucleus formation and break-up, Statistical theory of 

nuclear reactions and evaporation probability, Optical model; Principle of detailed balance, Transfer 

reactions, Nuclear fission: Experimental features, spontaneous fission, liquid drop model, barrier 

penetration, statistical model, Super-heavy nuclei. 

7. Nuclear Physics in other areas (Qualitative ideas only) (4) 

Nuclear Astrophysics: nucleo-synthesis and abundance of elements, neutron star. 

Nuclear medicine: diagnostic and therapeutic. 

8. Particle Physics (10) 

Symmetries and conservation laws, Hadron classification by isospin and hypercharge, SU(2) and 

SU(3): Groups, algebras and generators; Young tableaux rules for SU(2) and SU(3); Quarks; 

Colour; Elementary ideas of electroweak interactions and standard model. 

 

9. Tutorials (10) 
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PAPER CODE: MPHY3CC14STH, COURSE NAME: Solid State Physics 

 
COURSE NAME: 

 

• In this course students will be able develop the skill to explained the important features of solid 
state physics using the knowledge of crystal lattices and its dynamics, binding, band theory of 
solids and semiconductors and understand the theory of Mossbauer Effect. 

• The students will understand the quantum theory of lattice dynamics and neutron scattering 

extensively. 
• The electric and magnetic properties with resonance condition will also be covered exposing the 

students to the important structure and field. 

 
1. Crystal structure (8) 

Bravais lattice - primitive vectors, primitive unit cell, conventional unit cell, Wigner-Seitz cell; 

Symmetry operations and classification of 2- and 3-dimensional Bravais lattices; Crystal structures: 

basis, crystal class, point group and space group (information only); Common crystal structures: 

NaCl and CsCl structure, crystals of alkali and noble metals, close-packed structure, cubic ZnS 

structure; Reciprocal lattice and Brillouin zone; Bragg-Laue formulation of X-ray diffraction by a 

crystal; Atomic and crystal structure factors; Ewald construction; Explanation of experimental 

methods on the basis of Ewald construction; Electron and neutron diffraction by crystals (qualitative 

discussion); Intensity of diffraction maxima; Extinctions due to lattice centering; Surface 

crystallography. 

2. Band theory of solids (8) 

Limitations of free electron theory; Periodic potential and Bloch's theorem; Nearly free electron 

bands; Band gap; Number of states in a band; Tight binding method; Effective mass of an electron 

in a band: concept of holes; Energy band in one dimension | reduced zone scheme; E-k diagram in 

three dimensions - band structures and energy gap; Other methods for calculating band structures. 

Band structures in Cu, GaAs and Si; Classification of metal, semiconductor and insulator; Topology 

of Fermi surface - cyclotron resonance; de Haas-van Alphen effect; Boltzmann transport equation 

relaxation time approximation, electrical conductivity; limitations of Band Theory | metal-insulator 

transitions. 

3. Lattice dynamics and Specific heat (8) 

Classical theory of lattice vibration under harmonic approximation; Vibrations of linear monatomic 

and diatomic lattices, accoustical and optical modes, long wavelength limits; Optical properties of 

ionic crystal in the infrared region; Adiabatic approximation (qualitative discussion); Normal modes 

and phonons; Inelastic scattering of neutron by phonon; Lattice heat capacity, models of Debye and 

Einstein, comparison with electronic heat capacity; Anharmonic effects in crystals - thermal 

expansion and thermal conductivity; Mossbauer effect; optical properties of lattice in the infra-red 

region. 

4. Dielectric properties of solids (4) 

Complex dielectric constant and dielectric losses, relaxation time and Debye equation for 

orientational polarizability; Classical theory of electronic and ionic polarization, optical absorption; 

Ferroelectricity| dipole theory, classifications of ferroelectric material. 

5. Magnetic properties of solids (8) 

Origin of magnetism; Diamagnetism: quantum theory of atomic diamagnetism; Landau 

diamagnetism (qualitative discussion); Paramagnetism: quantum theory of paramagnetism; 

quenching of orbital angular momentum; Van-Vleck paramagnetism and Pauli paramagnetism; 

Ferromagnetism: Curie-Weiss law, temperature dependence of saturated magnetisation, 

Heisenberg's exchange interaction, ferromagnetic domains; Ferrimagnetism and 

antiferromagnetism; Neutron scattering and magnetic structures. 

6. Magnetic resonances (3) 

Nuclear magnetic resonances, paramagnetic resonance, Bloch equation, longitudinal and transverse 

relaxation time; Hyperfine field; Electron-spin resonance. 

7. Imperfections in solids and optical properties (5) 
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Frenkel and Schottky defects, defects in growth of crystals; role of dislocations in plastic 

deformation and crystal growth; Colour centers and photoconductivity; Luminescence and 

phosphors; Alloys - order-disorder phenomena, Bragg-Williams theory; Extra specific heat in 

alloys. 

8. Superconductivity (6) 

Phenomenological description of superconductivity | occurrence of superconductivity, destruction 

of superconductivity by magnetic field, Meissner effect; Type-I and type-II superconductors; Heat 

capacity, energy gap and isotope effect; Outlines of the BCS theory; Giaver tunnelling; Flux 

quantization and Josephson effect. 
9. Tutorials (10) 



18  

PAPER CODE: MPHY3CC15SPR, COURSE NAME: Practical (Advanced Experiments – I) 

 
COURSE OUTCOME: 

 

• At the end of this laboratory course, each and every student is expected to understand the basic 

concepts of physics through experiments, which would immensely help them in acquiring 

knowledge to tackle various competitive exam questions. 

• Experience of the measurement of the Lande’s g-factor in a free radical using an electron spin 

resonance spectrometer. 

• The study of lattice dynamics is the study of vibrations in crystal. When one considers harmonic 

vibrations (that is when the expansion of the crystal potential is truncated at the second order term) one 

can explain and understand many physical properties, such as phonon modes, specific heat. This 

experiment is an essential part of understanding the electromagnetic waves and crystalline solids. The 

lattice dynamics experiment provides an experience in the study of dynamics of mono  and  di-  

atomic lattices. 

• In this experiment, students will have hands on experience of calibrating a condenser. 

• Hands on experience of Michelson Interferometer which is a common configuration for 

optical interferometry. Study of the superposition principle using the splitter light beam 

amplitudes. 

 

Name of the experiments: 

 

1. Determination of Lande g - factor 

 

2. Study of Lattice Dynamics 

 

3. Calibration of Condenser 

 

4. Michelson Interferometer 

 

 

“This is an entirely new course added vide the BOS meeting dated 17.08.2019”. 
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SEMESTER IV 

 
PAPER CODE: MPHY4CC16STH, COURSE NAME: Advanced – I (Condensed Matter 

Physics – I ) 

 
COURSE OUTCOME: 

 

• A student of this course is expected to understand thoroughly the concepts of lattice dynamics 
for many-electron and free electron gas systems. 

• In addition, the students would be able to perform various analytical as well as numerical 
calculations needed for understanding the quantum theory of solids. 

• A student of this course is expected to learn the advanced theoretical treatments involved in 
magnetism and superconductivity. 

 
1. Fundamentals of many-electron system: Hartree-Fock theory (8) 

The basic Hamiltonian in a solid: electronic and ionic parts, the adiabatic approximation; Single 

particle approximation of the many-electron system - single product and determinantal wave 

functions, matrix elements of one and two-particle operators; The Hartree-Fock (H-F) theory: the 

H-F equation, exchange interaction and exchange hole, Koopmans theorem; The occupation 

number representation: the many electron Hamiltonian in occupation number representation; the H- 

F ground state energy. 

 

2. The interacting free-electron gas: Quasi electrons and Plasmon (12) 

The H-F approximation of the free electron gas: exchange hole, single-particle energy levels, the 

ground state energy; Perturbation: theoretical calculation of the ground state energy; Correlation 

energy - difficulty with the second-order perturbation theoretic calculation, Wigner's result at high 

density, low density limit and Wigner interpolation formula; Cohesive energy in metals; Screening 

and Plasmons; Experimental observation of plasmons; The dielectric function of the electron gas; 

Friedel oscillation; Quasi-electrons; Landau's quasi-particle theory of Fermi liquid; Strongly 

correlated electron gas; Mott transition. 

 

3. Spin-spin interaction: Magnons (9) 

Absence of magnetism in classical statistics; Origin of the exchange interaction; Direct exchange, 

superexchange, indirect exchange and itinerant exchange; Spin-waves in ferromagnets - magnons, 

spontaneous magnetisation, thermodynamics of magnons; Spin-waves in lattices with a basis – ferri 

and antiferromagnetism; Measurement of magnon spectrum; Ordered magnetism of valence and 

conduction electrons, the Hubbard Model; Stoners criterion for metalic ferromagnet; Kondo effect. 

 

4. Superconductivity (8) 

Electron-electron interaction via lattice: Cooper pairs; BCS theory; Bogoliubov transformation - 

notion of quasiparticles; Ginzburg-Landau theory and London equation; Meissner effect; Type II 

superconductors-characteristic length; Josephson effect; “Novel High Temperature" 

superconductors. 

5. Superuidity (5) 

Basic phenomenology; λ-Transition and Bose-Einstein condensation; Two fluid model; Roton 

spectrum and specific heat calculation, Critical velocity. 

6. Disordered systems (8) 

Disorder in condensed matter - substitutional, positional and topographical disorder; Short - and 

long range order; Atomic correlation function and structural descriptions of glasses and liquids; 

Anderson model for random systems and electron localization; mobility edge; Qualitative 

application of the idea to amorphous semiconductors and hopping conduction. 
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PAPER CODE: MPHY4CC17STH, COURSE NAME: Advanced –II (Condensed Matter 

Physics – II ) 

 
COURSE OUTCOME: 

 

• This course provides knowledge of advance condensed matter physics. This course also 

provides an intensive introduction to the theoretical and experimental aspects of electronic and 

optical properties of solid in different conditions. 

• In addition, the students will impart the quantum theory of some of the advanced topics such 

as the quantum hall effect. 

• In this course the students should able to elucidate the important features of advanced topics 

in experimental condensed matter physics. Further, the students are encouraged to widen their 

research interests in these topics. 

 

1. Symmetry in crystals (7) 

Concepts of point group; Point groups and Bravais lattices; Crystal symmetry - space groups; 

Symmetry and degeneracy - crystal field splitting; Kramer's degeneracy; Quasicrystals: general 

idea, approximate translational and rotational symmetry of two-dimensional Penrose tiling, Frank- 

Casper phase in metallic glass. 

 

2. Lattice dynamics (12) 

Classical theory of lattice vibrations in 3-dimensions under harmonic approximation; Dispersion 

relation: accoustical and optical, transverse and longitudinal modes; Lattice vibrations in a 

monatomic simple cubic lattice; Frequency distribution function; Normal coordinates and phonons; 

Occupation number representation of the lattice Hamiltonian; Thermodynamics of phonons; The 

long wavelength limits of the acoustical and optical branches; Neutron diffraction by lattice 

vibrations; Debye-Waller factor; Atomic displacement and melting point; Phonon- phonon 

interaction - interaction Hamiltonian in occupation number representation; Thermal conductivity in 

insulators. 

 

3. Density Functional Theory (8) 

Basics of DFT, Comparison with conventional wave function approach, Hohenberg-Kohn 

Theorem; Kohn-Sham Equation; Thomas-Fermi approximation and beyond; Practical DFT in a 

many body calculation and its reliability. 

 

4. Electronic properties - I (8) 

The Boltzmann transport equation and relaxation time; Electrical conductivity of metals- impurity 

scattering, ideal resistance at high and low temperatures, U-processes; Thermo-electric effects; 

Thermal conductivity; The Wiedemann-Franz law. 

 

5. Electronic properties-II (8) 

Electronic properties in a magnetic field; Classical theory of magneto-resistance; Hall effect and 

magneto-resistance in two-band model; K-space analysis of electron motion in a uniform magnetic 

field; Idea of closed, open and extended orbits, cyclotron resonance; Azbel-Kaner resonance; 

Energy levels and density of states in a magnetic field; Landau diamagnetism; de Haas-van Alphen 

effect; Quantum Hall effect. 

 

6. Optical properties of solids (7) 

The dielectric function: the dielectric function for a harmonic oscillator, dielctric losses of electrons, 

Kramers-Kronig relations; Interaction of phonons and electrons with photons; Interband transition 

- direct and indirect transition; Absorption in insulators; Polaritons; One-phonon absorption; 

Optical properties of metals, skin effect and anomalous skin effect. 
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PAPER CODE: MPHY4CC18STHAP, COURSE NAME: Elective Paper (Astrophysics) 

 
COURSE OUTCOME: 

 

• In this course, students will demonstrate a basic understanding of various aspects of 
observational astronomy through historical perspective of the development of Astronomy 

and conceptual understanding of basic principles involved. 
• Understanding of handling astronomical instruments, collecting data and interpreted to 

obtain physical properties of a variety of astronomical objects using different methods. 
• Understanding of evolution of stars and its spectral classification. A flavour of current 

developments in this field and India’s role in them. 

• GTR: In this course, students will also extend their understanding in GTR. Learning of 
physical and mathematical basis of Einstein’s relativistic theory of gravitation. The 
training in tensor analysis and tensor calculus will help to understand the formalism of 
general relativity (GR) and develop the ability to obtain an exact Scwarzschild solution. 
Application of general relativity to relativistic stars, cosmology and gravitational waves. 

 
1. Basic Background and Instrumentation (6) 

Elementary radiative transfer equations, absorption and emission, atomic processes, continuum and 

line emission; Optical and radio telescopes, Fourier transform methods, detectors and image 

processing; Distance measurements in astronomy, Hubbles law; Modern observational techniques 

(qualitative discussion only). 

 

2. Spectral Classification of Stars (3) 

Saha's equation; Harvard system, luminosity effect; Absolute and apparent luminosity; Mass 

luminosity relation, spectroscopic parallax. 

 

3. Evolution of Stars (14) 

Observational basis, protostars, disks, bipolar outflows, hydrostatic equilibrium; Sources of stellar 

energy: gravitational collapse, fusion reactions (p-p chain, CNO cycle, triple α reactions); formation 

of heavy elements; Hertzsprung-Russell diagram, evolution of low-mass and high-mass stars; 

Chandrasekhar limit; Pulsars, neutron stars, and black holes. 

 

4. Elements of General Relativity (12) 

Curved space-time; Eotvos experiment and the equivalence principle; Equation of geodesic; 

Christoffel symbols; Schwarzschild geometry and black holes; FRW geometry and the expanding 

universe; Riemann curvature; Einstein equations. 

 

5. Binary Stars (3) 

Different types of binary stars; Importance of binary systems; Accretion; Gravitational radiation. 

 

6. Cosmic Astrophysics (12) 

Important models of the universe; Red shift and expansion; Big bang theory; Early universe and 

decoupling; Neutrino temperature, nucleo-synthesis, relative abundances of hydrogen, helium, 

deuterium; Radiation and matter-dominated phases; Cosmic microwave background radiation, its 

isotropy and anisotropy properties; COBE and WMAP experiments; CMBR anisotropy as a hint to 

large scale structure formation. 
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PAPER CODE: MPHY4CC18STHMS, COURSE NAME: Elective Paper (Material Science) 

 
COURSE OUTCOME: 

 

• Identify the properties of metals with respect to crystal structure and grain size. 

• Understand the conducting, semiconducting, superconducting, dielectric, ferro-eleletric and 

piezoelectric behavior of materials. 

• Synthesis and processing of semi-conducting materials and different characterization 

technique for engineering applications. 

• The different electrical, optical, mechanical, diaelectric and ferroelecric properties and their 

application towards devices like LED, Solar cell, sensors etc. 

• The background on Nanoscience and broad outline of Nanomaterial for Nanoscience and 

Nanotechnology applications. 

• Apply their learned knowledge to develop small scale devices . 

 

1. Overview of materials (5) 

Introduction: 

Introduction to crystalline and amorphous materials, Density of state of different low 

dimensional structures, Defects in crystal 

Crystalline materials: 

Optoelectronics materials, Solar energy materials, ceramics, classification according to 

bonding — Pauling and Philips theories. 

Amorphous materials: 

Glass, polymer, liquid crystals, 

 

2. Synthesis and preparation of materials (7) 

Bulk crystal growth: 

Single crystal growth, zone refining, doping techniques of elemental and compound 

semiconductors, 

Thin film and nanostructure growth: 

Fabrication and control of thin films, PLD, CVD, MBE, LPE processes, mechanical and 

chemical methods. 

 

3. Characterization of materials (15) 

Defects and microstructures: 

X-ray diffraction — structure determination from XRD data; Neutron diffraction and 

analysis; 

Thermal methods: 

DTA, TGA, DSC and analysis 

Electron Microscopy: 

TEM, SEM; 

Optical spectroscopy: 

UV-Vis and IR spectroscopy, Raman spectroscopy; Photoluminescence and 

electroluminescence 

Nuclear techniques: 

NMR, ESR, Mössbauer and Positron annihilation. Radiation damage. 

 

4. Properties of materials (23) 

Electrical Properties (4) 

Conception of superconductors and novel materials (graphene and CNT), Effects of low 

dimension in electric properties, Type of heterostructures and quantum confinement, 

Quantum electronic devices – Tunnel diode, SET etc. 
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Magnetic Properties (4) 

Magnetocaloric materials and spin glasses. Magnetic properties of nanostructures and thin 

film.; GMR, TMR and CMR and magnetic memory devices 

Dielectric and ferroelectric properties (5) 

Structural phase transitions, Ferroelectric crystals, Classification of ferroelectric materials: 

piezo-pyro and anti-ferroelectric materials, multiferroic materials, relaxor materials. 

Multiferroic materials and composites, effects of nanostructures 

Optical Properties (5) 

Interaction of light with electrons in solids; absorption, colour, refraction, polarization, optical 

process, semiconducting devices like photodiode, solar cell, LED and semiconductor Lasers. 

Nano-photonic devices. 

Mechanical properties (5) 

Introduction, elastic, anelastic and viscoelastic behaviour, stress-strain relationship, plastic 

deformation, Creep, fatigue, elasticity, plasticity, superplasticity, viscoelasticity and creep of 

metals, Effect of nanostructures in mechanical properties, MEMS applications. 

 
“This is an entirely new course added vide the BOS meeting dated 17.08.2019”. 

 
PAPER CODE: MPHY4CC19SPR, COURSE NAME: Practical (Advanced Experiments – II) 

 
COURSE OUTCOME: 

 

• Towards the end of these laboratory courses, every student is expected to understand the basic 

concepts of physics through experiments, which would immensely help them to be prepared 

for various competitive exam questions. 

• Hands on experience of Hall Effect at elevated temperature which is an important diagnostic 

tool for the characterization of materials – particularly semi-conductors. It provides a direct 

determination of both the sign of the charge carriers, e.g. electron or holes, and their density 

in a given sample. 

• Hands on experience to find out the dielectric constant of a dielectric material which can be 

defined as the ratio of the capacitance using that material as the dielectric in a capacitor to the 

capacitance using a vacuum as the dielectric. Also, the experience of finding out the Transition 

or Curie Temperature (Tc) for a ferroelectric material. For temperature T > Tc the crystal does 

not exhibit ferroelectricity, while for T < Tc it is ferroelectric. Decreasing the temperature 

through Tc, a ferroelectric crystal has a phase transition from a non-ferroelectric (paraelectric) 
phase to a ferroelectric phase. 

• In this experiment students will experience and study the characteristics of a P-N junction diode at 

elevated temperatures. The conventional characterization of a diode involves varying the voltage across 

it and measuring the current flowing through it under the generally incorrect assumption that the 

temperature remains constant throughout. This experiment is important if the diode is to be used in  

an accurate temperature sensing application. 

• In this experiment, the students will analysed and determine the lattice constant for the 

diffracting crystal from the diffraction patterns of x-rays of known wavelengths will be 

analysed to determine. 

 

Name of the experiments: 

 

1. Study of Hall Effect at elevated temperatures 

 

2. Study of Dielectric constant and determination of Curie temperature 

 

3. Study of P-N junction at elevated temperatures 
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4. X-ray diffraction : Debye-Scherrer and Laue photographs. 

 

“Highlighted portion has been revised vide the BOS meeting dated 17.08.2019”. 

PAPER CODE: MPHY4CC20SPR, COURSE NAME: Project 

COURSE OUTCOME: 

 
• This is an excellent opportunity for the students to enter in the world of research. They will have 

experience working with different institute and laboratories. 

• A flavor of current developments in the respective fields and countries role in them. This 
experience would provide a base for researcher in various field and future direction of research. 

• Also, this would open up several opportunities in industries for the students. 
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Text & Reference Books: 

Mathematical Methods 

 

1. G. Arfken: Mathematical Methods for Physicists 

2. J. Mathews and R.L. Walker : Mathematical Methods of Physics 

3. P.K. Chattopadhyay: Mathematical Physics 

4. R.V. Churchill and J.W. Brown: Complex variables and Applications 

5. M.R. Spiegel: Theory and Problems of Complex Variables 

6. W.W. Bell: Special Functions for Scientists and Engineers 

7. A.W. Joshi: Matrices and Tensors in Physics 

8. A.W. Joshi: Elements of Group Theory for Physicists 

9. M. Tinkham: Group Theory and Quantum Mechanics 

 
Classical and Relativistic Mechanics 

 

1. H. Goldstein: Classical Mechanics 

2. K.C. Gupta: Classical Mechanics of Particles and Rigid Bodies 

3. S.N. Biswas: Classical Mechanics 

4. N.C. Rana and P.S. Joag: Classical Mechanics 

5. A.P. French: Special Relativity 

 
Quantum Mechanics I 

 

1. S. Gasiorowicz : Quantum Physics 

2. P.M. Mathews and K. Venkatesan: A Text Book of Quantum Mechanics 

3. E. Merzbacher: Quantum Mechanics 

4. J.J. Sakurai : Modern Quantum Mechanics 

 
Classical Electrodynamics 

 

1. J.D. Jackson: Classical Electrodynamics 

2. W.K.H. Panofsky and M. Phillips: Classical Electricity and Magnetism 

3. J.R.Reitz, F.J. Milford and R.W. Christy: Foundations of Electromagnetic theory 

4. D.J. Griffiths: Introduction to Electrodynamics 

5. L.D. Landau and E.M. Lifshitz: (i) Electrodynamics of Continuous Media (ii) Classical theory 

6. C.A. Brau, Modern Problems in Classical Electrodynamics 

7. J.A. Bittencourt, Fundamentals of Plasma Physics 

 
Quantum Mechanics II 

 

1. L.I. Schiff: Quantum Mechanics 

2. J.J. Sakurai: Modern Quantum Mechanics 

3. P.M. Mathews and K. Venkatesan: A Text Book of Quantum Mechanics 

4. E. Merzbacher: Quantum Mechanics 

5. Messiah: Quantum Mechanics, Vol. II 

7. F. Halzen and A.D. Martin: Quarks and Leptons 

8. W. Greiner: Relativistic Quantum Mechanics 

9. A. Lahiri and P.B. Pal: A First Book of Quantum Field Theory 
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Electronics and Instrumentation 

 

1. J.D. Ryder: Network, Lines and Fields 

2. J. Millman and C. Halkias: Integrated Electronics 

3. J.D. Ryder: Electronic Fundamental and Applications 

4. J. Kennedy: Electronic Communication Systems 

5. J. Millman and A. Grabel: Microelectronics 

6. B.G. Streetman, S. Banerjee: Solid State Electronic Devices 

7. G.F. Knoll: Radiation, Detection and Measurement 

8. Sedra and Smith: Microelectronic Devices 

9. Taub and Schilling: Digital Integrated Electronics 

10. S.Y. Liao: Microwave Devices and Circuits 

11. P. Bhattacharyya: Semiconductor Optoelectronic Devices 

12. S.M. Sze: Physics of Semiconductor Devices 

13. Boylestad and Nashelski: Electronic Devices and Circuit Theory 

 

 
Computer Practical 

 

1. V. Rajaraman: Computer Programming in Fortran IV 

2. V. Rajaraman: Computer Oriented Numerical Methods 

3. J.M. McCulloch and M.G. Salvadori: Numerical Methods in Fortran 

 

 
Atomic, Molecular and Laser Physics 

 

1. B.H. Bransden and C.J. Joachain: Physics of Atoms and Molecules 

2. C. Cohen-Tannoudji, B. Dier, and F. Laloe: Quantum Mechanics vol. 1 and 2 

3. R. Shankar: Principles of Quantum Mechanics 

4. C.B. Banwell: Fundamentals of Molecular Spectroscopy 

5. G.M. Barrow: Molecular Spectroscopy 

6. K. Thyagarajan and A.K. Ghatak: Lasers, Theory and Applications 

7. O. Svelto: Principles of Lasers 

8. B.H. Eyring, J. Walter and G.E. Kimball: Quantum Chemistry 

9. W. Demtroder: Molecular Physics 

10. H. Herzberg: Spectra of Diatomic Molecules 

11. J.D. Graybeal: Molecular Spectroscopy 

12. M.C. Gupta: Atomic and Molecular Spectroscopy 

13. B.B. Laud: Lasers and Non-linear Optics 

14. A. Thorne, U. Litzen and J. Johnson: Spectrophysics 

 
Statistical Mechanics 

 

1. F. Reif: Fundamentals of Statistical and Thermal Physics 

2. R.K. Pathria: Statistical Mechanics 

3. K. Huang: Statistical Mechanics 

4. F. Mandl: Statistical Physics 

5. H.B. Callen: Thermodynamics and an Introduction to Thermostatics 



27  

Nuclear and Particle Physics 

 

1. M.A. Preston: Physics of the Nucleus 

2. M.K. Pal: Theory of Nuclear Structure 

3. R.R. Roy and B.P. Nigam: Nuclear Physics 

4. S.N. Ghoshal: Atomic and Nuclear Physics (Vol. 2) 

5. D.H. Perkins: Introduction to High Energy Physics 

6. D.J. Griffiths: Introduction to Elementary Particles 

 
Condensed Matter Physics 

 

1. N.W. Ashcroft and N.D. Mermin: Solid State Physics 

2. J.R. Christman: Fundamentals of Solid State Physics 

3. A.J. Dekker: Solid State Physics 

4. C. Kittel: Introduction to Solid State Physics 

5. H. Ibach and H. Luth: Solid State Physics: An Introduction to Theory and Experiment 

6. J.P. Srivastava: Elements of Solid State Physics 

7. J.P. McKelvey: Solid State and Semiconductor Physics 

 
Advanced Condensed Matter Physics I 

 

1. D. Pines: Elementary Excitations in Solids 

2. S. Raimes: Many Electron Theory 

3. O. Madelung: Introduction to Solid State Theory 

4. N.H. March and M. Parrinello: Collective Effects in Solids and Liquids 

5. H. Ibach and H. Luth: Solid State Physics: An Introduction to Theory and Experiments 

6. J.M. Ziman: Principles of the Theory of Solids 

7. C. Kittel: Quantum Theory of Solids 

 
Advanced Condensed Matter Physics II 

 

1. M. Tinkham: Group Theory and Quantum Mechanics 

2. M. Sachs: Solid State Theory 

3. A.O.E. Animalu: Intermediate Quantum Theory of Crystalline Solids 

4. N.W. Ashcroft and N.D. Mermin: Solid State Physics 

5. J.M. Ziman: Principles of the Theory of Solids 

6. C. Kittel: Introduction to Solid State Physics 

 
Astrophysics (Elective Paper) 

 

1. T. Padmanabhan: Theoretical Astrophysics, vols. 1-3 

2. S. Weinberg: Gravitation and Cosmology 

3. M. Rowan-Robinson: Cosmology 

4. E.W. Kolb and M.S. Turner: The Early Universe 

5. J.V. Narlikar: Introduction to Cosmology 
6. T.T. Arny: Explorations, An Introduction to Astronomy 

7. M. Zeilik and E.V.P. Smith: Introductory Astronomy and Astrophysics 

8. D. Clayton: Introduction to Stellar Evolution and Nucleo-synthesis 
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Material Science (Elective Paper) 

 

1. Raghavan V, Materials Science and Engineering, 4th Edition, Prentice Hall of India, 1998. 

2. Pradeep fuley, Electrical, magnetic, and Optical Materials, 1st edition, CRC press, 2010 

3. Kittel C, Introduction to Solid State Physics, 6th Edition, Wiley Eastern, New International 

Publishers, 1997. 

4. Dekker A.J, Solid State Physics, MacMillan India, 1995 

5. Pollok Deniel D, Physical Properties of Materials For Engineers, CRC Press Volume 3 

6. William D. Callister, Jr., David G. Rethwisch, Fundamentals of Materials Science and 

Engineering: An Integrated Approach, John Wiley & Sons,2012 
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B.A Sanskrit Honours syllabus / 2 
 

List of Courses : Core Papers (14) 
B.A. (Hons) Sanskrit 

Semester: I 

C-1 - Classical Sanskrit Literature (Poetry) 

C-2 - Critical Survey of Sanskrit Literature 

Semester: II 

C-3 - Classical Sanskrit Literature (Prose) 

C-4- Self-Management in the Gita 

Semester: III 

C-5- Classical Sanskrit Literature (Drama) 

C-6- Poetics and Literary Criticism 
C-7- Indian Social Institutions and Polity 

Semester: IV 

C-8- Indian Epigraphy, Palaeography and Chronology 

C-9- Modern Sanskrit Literature 

C-10- Sanskrit and World Literature 

Semester: V 

C-11- Vedic Literature 

C-12- Sanskrit Grammar 

Semester: VI 

C-13- Indian Ontology and Epistemology 

C-14- Sanskrit Composition and Communication 

 

Discipline Specific Elective (DSE) B.A. (Hons) Sanskrit 

DSE-1A- Art of Balanced Living 

DSE-1B- Fundamentals of Āyurveda 

DSE-2A- Theatre & Dramaturgy 

DSE-2B- Environmental Awareness in Sanskrit literature 

DSE-3A-Sanskrit, Computer and Language Computing/ 

DSE-3B- Dissertation or project work 

DSE-4A- Sanskrit Linguistics 

DSE-4B- Sanskrit Poetics 

Generic Elective (GE) (Any Four) B.A. (Hons) Sanskrit Semester: I/II/III/IV 

Semester: I/III 

GE-1- Basic Sanskrit 

Semester: II/IV 

GE-2- Value Based Stories and Poems 
 

 Ability Enhancement Compulsory Course (AECC)  
1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

b.  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

c. Subject: Bengali 

i. Marks: 50  
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ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

2. Environmental Studies  

i. Marks in Theory : 75  

ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project : 25 

v. Credit: 1 

vi. Each Student will be required to submit a 

Project Report at the end of Second Semester of 

First Year. The Project will be an original work 

which may be related to the Honours Subject of 

the students but must be some aspect of the 

environmental studies. However, students may 

involve his own habitat while doing his Project. 

In the month of February students should talk to 

either their teacher of the Environmental 

Studies or the teachers of their own subject to 

choose the Project area. The length of the 

Project Report should be not less than 1500 

words but not more then 3000. It may be hand 

written or typed. The Project must be submitted 

by 31st May. Students should submit their Project 

Report Head of the Department and must obtain a 

Project Completion Certificate from the HoD. 
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UNDER GRADUATE COURSES FOR SANSKRIT (HON.) 

UNDER CHOICE BASED CREDIT SYSTEM (CBCS) 

DETAIL OF THE CORE COURSE FOR SANSKRIT (CHANGE & REVISIONS) 

 

 
 

CC-1 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur Syllabus for B.A. 
with Honours in Sanskrit (CBCS) , for Year 2018-2019 to 
2020-2021 

(Programme Code 
: BAHSAN) 

1. Semester I 
2. Paper Number 01, HSAN1CC1N 
3. Paper Title Classical Sanskrit Literature (Poetry) 
4. No. of Credits 6 
5. No. of periods 
assigned 

60 

6. Modules (if any) NO 

7. Course 

description and 

objective : ( in 

three bullet 

points ) 

Prescribed Course: Total 06 
Credits 
1. Raghuvamsham: रघवृ   शम ृ   

Canto-I 
2. Kumarasambhavam: 

क  ृ  मृ  रस वम-ृ  Canto-V (1-30) 
3. Nitisatakam न  ृिृतशतकम (1-30 
Verses) 

4. Origin and Development 
of Mahakavya and 
Gitikavya 
(महृ क ृ नृ  ृ  ग िृतकृ ृ नृ   ृ  च िृ वकृ सृ ) 

5. स  ृ   ृ   तवणमृ लृ -स  ृ   ृ   तस ृ षण-स  ृ   ृ   
तपठन-िृशणम ृ  

6. (सरलसृ िृ ह पठनम–ृ   स वणिृच पत ृ , िृनिृशग ृ , 

बृ  लकथृ ृ  , सरस ृ क  ) 

 • This is a new Course. 

1 Credits 

1 Credits 

1 Credits 

1 Credits 

1 Credits 

1 Credits 

20 
mark
s 
15ma
rks 
15ma
rks 
15 
mark
s 

15ma

rks 

10 

mark

s 

 

 
 
 
 
 
 
 

CC-2 

Ramakrishna Mission Residential College(Autonomous), 
Narendrapur 

Syllabus for B.A. with Honours in Sanskrit (CBCS) , for Year 2018-2019 
to 2020-2021 (Programme Code : BAHSAN) 

1. Semester I 
2. Paper Number 02, HSAN1CC2N 
3. Paper Title Critical Survey of Sanskrit Literature 
4. No. of Credits 6 
5. No. of periods 60 
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assigned 
6. Modules (if any) NO  

7. Course descripton 
and objective 

: 

Prescribed Course: Total 
06 Credits 

 ृ  
1.Vedic 

Literature (विृदकस िृह म) 
ृ  

2.Ramayana 
 ृ    

(र मृ  यणम), 

Mahabharata
 ृ   

(महृ भृ रतम) 
3.Puranas (पर ण िृन) 4.General Introduction to 
Vyakarana and 

Darsana shastra ( ृ करण-

दशन  -श ृ णृ  ृ  पिृरचयृ ) 

5.Karakam (स म क  ृरकम) 
6.Amarakosa (अमरकृ शृ ) Highlighted Portion is r 

1 Credits 
1 Credits 

15 marks 
20 marks 

 1 Credits 15 marks 

 1 Credits 15 marks 

 1 Credits 15marks 
 1 Credits 10 marks 

 evised vide BOS dated on 28.07.2018. 
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CC3 

Ramakrishna Mission Residential College(Autonomous), 
Narendrapur 

Syllabus for B.A. with Honours in Sanskrit (CBCS) , for Year 2018-2019 
to 2020-2021 (Programme Code : BAHSAN) 

1. Semester 2 
2. Paper Number 03, HSAN2CC03, 
3. Paper Title Classical Sanskrit Literature (Prose) 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if any) NO 

7. Course description 
and objective 

: 

Prescribed Course: Total 

50Credits 

1.Sukanasopadesa (शकृ  

नृ सृ पदशृ ) 2.Rajvahanacaritam 

(र जवृ हनचिृरतम)  ृ  3.Origin and 

development of prose, 

Important prose romances 

and fables 

(ग सृ िृ ह  कथृ सृ िृ ह  च िमवक सृ ) 
4. Sandhi (सिृ  ृ) 
5. Story Writing, Paragraph 
Writing, Letter Writing 

 ृ

  ृ   ृ
 

(कथ ल  ृ खनम, अन दृ   ल  ृ खनम, प ल  ृ खनम) 
• This is a new Course. 

1 
Credits 
1 
Credits 

25 marks 
25 marks 

 2 
Credits 

15 marks 

  
1 
Credits 

 
15 marks 

 1 
Credits 

10 marks 

 

 
 

Ramakrishna Mission Residentia 
CC4  

ge(Autonomous), Narendrapur Syllabus for B.A. with 

Honours in San 
l Colle

BCS) , for Year 2018-2019 to 2020-2021 
(Program  

skrit (C 

BAHSAN) me Code : 
1. Semester 2 
2. Paper Number 04, CC4, HSAN2CC04N, 

3. Paper Title Self Management in the Gita 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if any) NO 

7. Course description 
and objective 

: 

Prescribed Course: Total 06 
Credits 
1. Gita.: Cognitive and 

emotive apparatus (ग तृ - 

ब ध कभृ व कमृ मभतृ   ृ ) 
2. Gita:   Controlling   the   

mind   (गृ तृ - मनृ िृनयिृ कृ ) 

3. Gita: Self management 
through devotion 

( ृ नमृ मनृ   आ ब नम)  ृ  

1 
Credits 
1 
Credits 

25m
arks 
25
ma
rks 

 1 
Credits 

15marks 

 2 
Credits 

15 marks 

 1 10marks 
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4. Gita : 

Recitaition 

5.Gita & 

Gramm

ar 
• This is a new Course. 

Credits 

 

 

 

CC5 

RKMRC, Narendrapur, 

Syllabus for Sanskrit Honours Course(CBCS) 
for Year 2018-2019 to 2020-2021 

1. Semester III 
2. Paper Number 05, HSAN3CC5N 
3. Paper Title Classical Sanskrit Literature (Drama) 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if any) NO 
7. Course description 
and objective : 

Prescribed Course: Total 06 
Credits 

 ृ  1.Svapnavasavadattam 
वृ सवद

 ृ  
म  

 ृ  2.Abhijnasakuntalam 
अिृभ  ृनश क लम -1-4 
अ  ृ  य वत 
3.Critical survey of Sanskrit 

Dramas स  ृ   ृ   त पकृ णृ  ृ  

सृ मृ पिृरचय  

  
25Marks 

( in three bullet points ) 2 
Credits 
2 
Credits 

25Marks 

 

 1 Credit 15Marks 

 1 Credit 25 Marks 

 



B.A Sanskrit Honours syllabus / 8 
 

 
 
 
 
 
 
 
 
 

 

CC-6 

RKMRC, Narendrapur, 
Syllabus for Sanskrit Honours Course(CBCS) 

for Year 2018-2019 to 2020-2021 
1. Semester III 
2. Paper Number 03,  HSAN3CC6N 
3. Paper Title Poetics and literary criticism 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 

7. Course description and 
objective : 

Prescribed Course: Total 06 Credits 
1. Introduction to Sanskrit 

poetics स  ृ   ृ   

तक शृ ृ णृ  ृ  पिृरचय  
2. Forms of Kavya- 

 ृ
Laxana, 

prayojan, hetu 
कृ कृ रण य जनहतृ   भद  

3. Sabdashakti (Power of
 ृ  
Word) 

श शिृ ृ  
and rasa-sutra रसस म 

4. Alankara (figures of speech) अल ृ रृ ृ   
5. Chandasa (metre) समव  ृ  

 ृ
ृ िृन 

6. Chandasa (metre) व ृ नरृ धनृ   ृ पृ ठृ , ृ करचनृ  

1 
Credi

t 
15 
Mark
s 

 1 
Credi

t 

15 
Mark
s 

 1 
Credi

t 
15 
Mark
s 

 1 
Credi
t 

1 
Credi
t 

1 
Credi
t 

10 
Mark
s 

10 
Mark
s 

25Ma
rks 

  

 Only 15% change in this Paper.  

 
 
 
 
 

CC7 
RKMRC, Narendrapur,   Syllabus for Sanskrit Honours 

Course(CBCS) for Year 2018-2019 to 2020-2021 
1. Semester III 
2. Paper Number 07,  HSAN3CC7N 
3. Paper Title Indian Social Institutions and Polity 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 
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6. Modules (if any) NO 

7. Course description 
and objective 

:  ( in three bullet points ) 

Prescribed Course: Total 06Credits 
1. Indian Social

 ृ  
Institutions : 

 ृ
Nature 

and Concepts 
भ रत यसृ मृ िृजक न  ृनृ नृ  ृ  कृ   िृतृ , मलिृस ृ ृ  
2. Structure of Society – सम ज  आकृ   िृतृ  
3. Indian  Polity  :  Origin

 ृ  
and  

Development- 
भ रत यरृ जनृ त  ृृ   मल  ृ  िृवक स  (मनसिृृ   हतृ ) 
4. Cardinal Theories and Thinkers of 

Indian Polity- भृ रत यर जनृ त  ृृ   मलभतिृस ृ ृ ृ  

तषृ  ृ  िृच क  
5. Value of Life – ज वनम ृ िृन (मनसिृहतृ - िृ त य  ृय  ृ) 

Tकhृ मiिृsiकs ृ-aइिृneयwजय ृCourse. 

15 
Credits 

15 
Credits 

15 
Credits 

15 
Credits 

15 
Credits 

25 
Marks 

25 
Marks 

15 
Marks 

15 
Marks 

10 
Marks 
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Ramakrishna Mission Residentia 
CC8  

ge(Autonomous), Narendrapur 
l Colle 

Syllabus for Sanskrit Honours Course(CBCS) for Year 
2018-2019 to 2020-2021 

1. Semester IV 
2. Paper Number 08, HSAN4CC8N 
3. Paper Title Indian Epigraphy, Paleography and Chronology 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if any) NO 

7. Course description 
and objective 

: 

( in three bullet points ) 

Prescribed Course: 
Total 70Credits 
1.Epigraphy 

िृशलृ ल  ृ खृ ृ  

Introduction to Epigraphy and Types of 
Inscriptions 

Importance of Indian Inscriptions in the 
reconstruction of Ancient Indian 

History and Culture, History of Epigraphical 
Studies in India 

History of Decipherment of Ancient Indian 
Scripts (Contribution of Scholars 
in the field of epigraphy): Fleet, Cunninghum, 
Princep, Buhler, Ojha, D.C.Sircar. 

2. Paleography मृ तकृ   ृ ृ  - Antiquity of the Art of 
Writing, Writing Materials, Inscribers and 
Library, Introduction to Ancient Indian Scripts. 
3. Study of selected inscriptions िृचत नृ  ृ  मृ तकृ   ृ णृ म अृ  

यनम ृ   
Aśoka's Giranāra Rock Edict-1, Aśoka's Sāranātha 
Pillar Edict 

Girnāra Inscription of Rudradāman 

Eran Pillar Inscription of Samudragupta, 
Mehrauli Iron Pillar Inscription of 

Candra, Delhi Topra 

Edict of Bīsaladeva 

4.Chronology कृ लिृवभृ जनम 

 ृ  

General Introduction to Ancient Indian 

Chronology, System of Dating the Inscriptions 

(Chronograms), Main Eras used in 

Inscriptions - Vikrama Era, 
Śaka Era and G

T
up

h
ta

is
Er

i
a

s a new Course.
 

1 
Credit 

1 
Credit 

1 
Credit 

1 Cred
it 

2 Cred
it 

20 
Mark
s 

20 
Mark
s 

25 
Marks 

25 
Marks 

 
 
 

CC-9 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours Course(CBCS) for Year 
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2018-2019 to 2020-2021 

1. Semester IV 
2. Paper Number HSAN4CC09N 
3. Paper Title Modern Sanskrit Literature 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if any) NO 

7. Course description 
and objective 

:  ( in three bullet points ) 

Prescribed Course: 

Total 06 Credits 

Mahakavya 

(मह क म)  ृ  

1. ृ त स वम SvatantryaSambhavam 
(RevaprasadaDwivedi) 

Canto 2, verses 

1-45 तथृ  
Charitakavya 

(चिृ रतक ृ म)ृ   

2. भृ मृ यनम ृ  Bhimayanam (Prabha 
Shankar Joshi) Canto X, 20-29; 

Canto-XI, 13-20 & 40-46. 
Gadyakavya 

(ग क म)ृ   

Rupaka 

( पकम)  ृ  

3. शतपिृपक  ृ  Sataparvika (Abhiraja Rajendra 
Mishra), 

4. शृ लशकटम Sardulasakatam (Virendra 

Kumar Bhattacharya) Gitikavya and 

Other genres (ग िृतक म,  ृ  अ िृवभृ गृ ) 

5. Bhatta  Mathurna  Nath  Shastri  
(Kundaliyan),  BacchuLal 

Avasthi (Kaete, Kva Yataste), 
SrinivasaRath (Katama Kavita) 
etc. Hariram Acharya (Sankalpa Gitih) 
; Pushpa Dikshit (Bruhi kosminYuge..)
 RadhaVallabhTripathi
 DhivaraGitih 
(Naukamihasaramsaram);
 Harshdev
 Madhava
 Haiku- Snanagrihe, 
vedana, mrityuh1, mrtyuh 2; khanih;  
R. Ganesh 

(kavi-visdah, varsavibhatih) 

General Survey of 

Modern Sanskrit Literature 

1 
Credit 
1 
Credit 

15 
Marks 
15 
Marks 

 1 
Credit 

10 
Marks 

 1 
Credit 

15 
Marks 

 1 
Credit 

10 
Marks 

 
1 
Credit 

25 
Marks 
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(आधिृ  ृ  नकस  ृ   ृ   तसृ िृह  इिृतहृ सृ ) 

General Survey- Pandita Kshama 
Rao, P.K. Narayana Pillai, S. 
B. Varnekar, ParmanandShastri, Reva 
Prasad Dwivedi, Janaki Vallabh 
Shastri, Ram Karan Sharma, 
Jagannath Pathak, S. 
Sunderrajan, Shankar Dev Avatare, 
Mula Shankar M. Yajnika, 
Mahalinga Shastri, Leela Rao Dayal, 
• This is a new Course. 
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CC-10 
RKMRC, Narendrapur,  Syllabus for Sanskrit Honours 

Course(CBCS) for Year 2018-2019 to 2020-2021 
1. Semester IV 
2. Paper Number 10,  HSAN4CC10N 
3. Paper Title Sanskrit and World Literature 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 

7. Course description 

and objective : three 

bullet points ) 

( in Prescribed Course: Total 06 
Credits 

Survey  of  Sanskrit  Literature  in  
the  World, 
Upanisads and Gita in World 
Lit. 

1 
Credit 
1 
Credit 

15 
Marks 
15 
Marks 

  Sanskrit Fables in World 
Literature 

1 
Credit 

15 
Marks 

  Ramayana and 
Mahabharata in South East 
Asian 

1 
Credit 

20 
Marks 

  Countries 1 
Credit 

15 
Marks 

  Sanskrit Studies in 
W. B. Sanskrit 
Studies across the 
World 

1 
Credit 

10 
Marks 

  K
T
al

h
id

i
a
s
sa

i
’
s
s L

a
ite

n
ra

e
tu
w

re 

C
in

o
W

u
o

r
rl
s
d

e
L

.
iterature 

  

 

 
 

CC-11 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours Course(CBCS) for Year 

2018-2019 to 2020-2021 
1. Semester 5 
2. Paper Number 11, HSAN5CC11N 
3. Paper Title Vedic Literature 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 
7. Course description and 
objective : ( Prescribed Course: Total 06 

Credits 

1. Samhita (Agni,
Usas, Aksa, 
Hiranyagarva,
 Sivasan
kalpa, Somansyam, 
Bhumi 

2. Vedic Grammar 

3. Mundakopanisad 1.1 to 
3.2 

ted 
4. 

rt
Padapatha 

vised vide 
BOS dated 

Po ion is re 

2 
Credit 

30 
marks 

in three bullet points ) 1 Credit
s 

2 Credit 

20 
marks 
20 
marks 

 1 
Credit 

10 
marks 

Highligh on 28.07.20 18. 
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CC-12 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours Course(CBCS) for Year 

2018-2019 to 2020-2021 
1. Semester 5 
2. Paper Number 12, HSAN5CC12N 
3. Paper Title Sanskrit Grammar 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 

7. Course description 

and objective : ( in three 

bullet points ) 

Prescribed Course: 

Total 06 Credits 1. . 

Samasa (समृ सृ ) 

(अ य  ृभृ वृ , त  ृ  षृ ) 

2. Samasa (समृ सृ ) (ब ृ िृहृ , ृ ) 

3 
Credit 

3 
Credits 

40 
marks 

25 
marks 
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CC-13 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours Course(CBCS) for Year 

2018-2019 to 2020-2021 
1. Semester 6 
2. Paper 
Number 

13, HSAN5CC13N 

3. Paper Title Indian Ontology and Epistemology 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if 
any) 

NO 

7. Course 

description and 

objective : ( in 

three bullet 

points ) 

Prescribed Course: 
Total 06 Credits Units 

(तक  स हृ ) 

1. Essentials of Indian Philosophy - Meaning 
and purpose of dar.ana, 

general  classification  of  philosophical  schools  
in  classical  Indian philosophy 
Realism (yatharthavada or vastuvada) 
and Idealism (pratyayavada), Monism   
(ekattvavada),   Dualism   (dvaitavavada)   
&   Pluralism 

(bahuttvavada) ; dharma (property)-
dharmi (substratum) 

Causation (karyakaranavada) : naturalism 
(svabhavavada), doctrine of 
pre-existence of effect (satkaryavada), 
doctrine of real transformation 
(parinamavada), doctrine of  illusory  
transformation  (vivartavada), 
doctrine of non-prexistence of effect in cause 
(asatkaryavada and arambhavada) 

2.Ontology  -(त िृव ृ न)ृ    Concept  of  
padartha,  three  dharmas  of padarthas, 
definition of Dravya, Samanya, Visesa, 
Samavaya, Abhava. 
Definitions of first seven dravyas and their 
examination; atma and its qualities, 
manas. Qualities (other than the qualities of 
the atman) Five 

2 
Credits 

2 
Credits 

2 
Credits 

25 
marks 

20 
marks 

20 
marks 
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types of Karma. 

3. Epistemology - ( ृ नमृ मृ सृ ) Buddhi(jnana), - 
nature of jnana in Nyaya 

vaisesika; smriti-anubhava; yathartha and 
ayathartha , Karana and karana, definitions 
and types of prama, karta-karana-
vyapara-phala, 
model Pratyakhya, Anumana including 
hetvabhasa Upamana and Sabda 
pramana Types of ayathartha anubhava 
Anumana,  Hetvabhasa 

 

 

CC-14 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours Course(CBCS) for Year 

2018-2019 to 2020-2021 
1. Semester 6 
2. Paper Number HSAN6CC14N 

3. Paper Title Sanskrit Composition and 
Communication 

4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 

7. Course description 

and objective : three 

bullet points ) 

( in Prescribed Course: 
 ृ
Total 

06 C
 ृ  
redits 

1. Karakam (क रकम, 
 ृ  िृस ृ कौमदृ ) 

2.Translatation (अनवृ दृ ) 
3. Eassy ( ब ल  ृखनम)

 ृ
 

4. Eassy ( ब ल  ृखनम) Highlighted Portion is revis 

2 
Credits 

2 
Credits 

1 Credit 

1 Credit 
ed vide BOS 

35m
arks 
15m
arks 

15m

arks 

25m

arks 
dated  

on 28.07.2018.   
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DSE-1(A) 

Ramakrishna Mission Residential 
College(Autonomous), Narendrapur 

Syllabus for Sanskrit Honours Course(CBCS) , 
for Year 2018-2019 to 2020-2021 

1. Semester 5 
2. Paper 
Number 

HSAN5DS1AN 

3. Paper Title Art of Balanced Living 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if 
any) 

NO 

7. Course 

description and 

objective : 

Prescribed Course: Total 06 Credits 

1. Self-presentation (आ िृ  ृ  तृ ) 

Method of Self-presentation : Hearing 
(Sravana), 
Reflection (Manana) & meditation 
(Nididhyasana), 

(Brhadaranyakopanisad, 2.4.5) ( वण-मनन-

िृनि ृद ृ सनृ िृन) 

2. Concentration (एकृ तृ ) 

Concept of Yoga : (Yogasutra, 1.2) य ग  स नृ  

Restriction   of   fluctuations   by   practice   

(abhyasa)   and passionlessness (vairagya) 

: (Yogasutra, 1.12-16) (अ ृ सृ , वरृ   ृ  यम)ृ   

Eight aids to Yoga (astangayoga) (अ ृ यृ ग ) : 
(Yogasutra, 2.29, 30, 

32, 46, 49, 50, 3.1-4). 

Yoga of action (kriyayoga) (िृ यृ यृ गृ ) : 
(Yogasutra, 2.1) 
Four distinct means of mental purity 

(िृच सृ दनम)ृ    leading to 

oneness(Yogasutra, 1.33) 

3. Refinement of Behavior ( वहृ रसशृ धनम)ृ  -1 
Methods  of  Improving  Behavior  :  
jnana-yoga,  dhyana-yoga, karma-yoga 
and bhakti-yoga (especially karma-yoga) 

( ृ नय ग , 

ृ नय गृ ,  कमयृ गृ ,  िभ यृ गृ ),  Karma(कम)   :  A  
natural  impulse, essentials for life journey, 
co-ordination of the world, an ideal duty 

and a metaphysical dictate (Gita, 3.5, 8, 10-

16, 20 & 21 ) 4.Refinement of Behavior 

( वहृ रसशृ धनम)ृ  -2 
Methods o

T
f I
h
m

i
p

s
ro

i
v
s
in

a
g 

n
Be

e
h
w

avio
C

r 
o
: 

u
by

r
s
s
t
e
or

.
ies, slokas, nitikathas 

2 
Credit
s 

2 
Credit
s 

1 
Credit 

1 
Credit 

25 
Mar
ks 

25 
Mar
ks 

15 
Mar
ks 

25 
Mar
ks 

 
 
 
 



B.A Sanskrit Honours syllabus / 18 
 

 
 
 

 

DSE-1(B) 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours Course(CBCS) , 

for Year 2018-2019 to 2020-2021 
1. Semester 5 
2. Paper 
Number 

HSAN5DS1BN 

3. Paper Title Fundamentals of Āyurveda 

4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if 
any) 

NO 

7. Course 

description and 

objective : 

Prescribed Course: Total 06 Credits 

1. Introduction of Āyurveda 

Introduction of Āyurveda,
 History of Indian 
Medicine   in   the   pre-caraka   period,   
The   two   schools of Āyurveda: 
Dhanvantari and Punarvasu 

2. Carakasamhitā – (Sūtra-sthānam) 

Carakasa hitā – (Sūtra-
sthānam): Division of Time 

and condition of nature and body in six 
seasons 

3. Taittiriyopanisad Bhrguvalli, anuvak 1- 3 

2 
Credit
s 

2 
Credit
s 

2 
Credit 

35 
Mar
ks 

35 
Mar
ks 

30 
Mar
ks 

• This is a new Course. 
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DSE-2(A) 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours 

Course(CBCS) 
for Year 2018-2019 to 2020-2021 

1. Semester 5 
2. Paper 
Number 

HSAN5DS2N 

3. Paper Title Theatre and Dramaturgy 
4. No. of 
Credits 

06 

5. No. of 
periods 
assigned 

60 

6. Modules 
(if any) 

NO 

7. Course 

description 

and objective 

: 

Prescribed Course: Total 06 Credits 

1.Theatre : Types and Construction (न शृ ल  ृनृ  ृ  र म ृ नृ  ृ  िृ नम  ृण  -

कृ र-भद  ृृ  ) (न  ृ शृ म)  ृ  

Types of theatre: िृवकृ    (oblong), चतर  (square),  

(triangular),  ृ   (big), म म (medium), अवर (small). भिृृ   मशृ धनम ृ  

(Examining the land) and म पृ  (measurement of the site), 

म व िृरणृ  (raising of pillars), र पृ ठृ  and र शृ ष  ृ  (stage), द कम  

(wood-work), नपृ   गहम ृ   (green-house), 

ृ पवृ   शृ   ृ  (audience-hall), Doors for entrance 

& exit. 2.Drama - (subject-matter), (hero) 

and rasa (व -ृ   नतृ   ृ  -रसृ ) (सृ िृ ह दपण  ृ , दश पकम)  ृ  

Definition of drama and its various names – य- प- पक-

अिृभनयृ   , abhinaya(अिृभनयृ ) and its types: िआ क (gestures), 

व िृचक(oral), स िृ क (representaion of the sattva), आह य  (dresses 
and make-up). 

Vastu: (subject-matter) : िआधक िृरक (principal), ृ िस क (subsidiary), 

Five kinds of अथ  क  ृ  िृतृ , कृ यृ व ृ  (stages of the action of actor) 

and िस ृ  (segments), अथ प पकृ  (interludes), kinds of 

dialogue:1.सवृ  य or क श (aloud) 2. अ ृ  or गत (aside) 3. 

िृनयत ृ  : जनृ िृ क (personal address), अपवृ िृरत (confidence) 

4.आकृ शभृ िृषत (conversation with imaginary person). 

Neta: Four kinds of heroes, Three kinds of heroines, स  ृ  ध रृ  

(stage manager), प िृरपृ िृ क  ृ  (assistant of s.tradh.ra), िृ व षक  ृ 

(jester), क कृ  (chamberlain), िृतन  ृयकृ  (villain). 

Rasa: definition and constituents, ingredients of रसिृन िृ  ृ- भृ वृ  

(emotions), िृवभृ वृ  (determinant), अनभृ व (consequent), 

सृ िृ कभ वृ  (involuntary state), ृ िृयभ व  (permanent states), 

िृभच िृरभृ वृ  (complementary psychological states), ृ दृ  

2 
Credits 

2 
Credits 

2 
Credits 

35 
Mar
ks 

30 
Mar
ks 

25 
Mar
ks 
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(pleasure), Four kinds of mental levels : िृवक स  (cheerfulness), 

िृव ृ र  (exaltation), ृ भृ  (agitation), िृव पृ   ृ   (perturbation). 

Tradition and History of Indian Theatre (भृ रतृ यनृ शृ ल  ृनृ  ृ  पर रृ  

इिृतह स ) 

Origin and development of stage in different ages: pre-
historic, Vedic age, epic-puranic age, court theatre, temple 

theatre, open theatre, modern theatre: folk theatre, 
commercial theatre, national and state level theatre. 

व ृ यर म ृ नृ  ृ  
िृवक स  • This is a new Course. 

 

 
 
 
 
 

DSE-2(B) 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours 

Course(CBCS) 
for Year 2018-2019 to 2020-2021 

1. Semester 5 
2. Paper 
Number 

HSAN5DS2ABN 

3. Paper Title Environmental Awareness in Sanskrit literature 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if 
any) 

NO 

7. Course 

description and 

objective : 

Prescribed Course: Total 06 Credits 

1. Environmental Issues and
 Importance of Sanskrit 

Literature 

2. Environment Awareness in Vedic 
Literature 

3. Environment Awareness in

 Classical Sanskrit Literature 

2 Credits 

2 Credits 

2 Credits 

35 
Marks 

30 
Marks 

25 
Marks 

• This is a new Course. 
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DSE-3(A) 

Ramakrishna Mission Residential 
College(Autonomous), Narendrapur 

Syllabus for Sanskrit Honours Course(CBCS) 
for Year 2018-2019 to 2020-2021 

1. Semester 6 
2. Paper Number HSAN6DS3AN 
3. Paper Title Sanskrit and Computer and Language Computing 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 

7. Course description 
and objective : 

Prescribed Course: Total 06 Credits 
Sanskrit and Computer and 
Language Computing 

1 
Credi

t 
20 
Marks 

 Language Computing 
Methodology and Survey 

1 
Credi

t 
15M
arks 

 Machine Translation and Applied 
Areas of Computer  in 

1 
Credi

t 
15M
arks 

 Sanskrit 1 
Credi

t 
15M
arks 

 Sanskrit Unicode fonts and their 
typing 

1 
Credi

t 
15M
arks 

 Use of Pagemaker, MS Office, 
Excel, Power point, Latex Editing and 
drawing in word files, creating and 
printing of 

1 
Credi

t 

10M
arks 

 PDF files   

 • This is a new Course. 

   

 
 
 
 
 
 

DSE-3(B) 

Project Work 
Ramakrishna Mission Residential 

College(Autonomous), Narendrapur 
Syllabus for Sanskrit Honours Course(CBCS) , 

for Year 2018-2019 to 2020-2021 
1. Semester 6 
2. Paper Number HSAN6DS3BN 
3. Paper Title Project work 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 
7. Course description and 
objective :  ( in three bullet 
points ) 

Prescribed Course: Total 06 
Credits 

An elective course
 designed to acquire 

6 
Credit 

65 
Mark
s 

 special/advanced knowledge, 
such as supplement 

  

 study/support study to a 
project work, and a 

  



B.A Sanskrit Honours syllabus / 22 
 

candidate 
 studies such a course on his 

own with an advisory 

  

 support by a teacher/faculty 
member is called 

  

 dissertation/project.   
• This is a new Course. 

 

 
 
 
 

 

DSE-
4(A) 

Ramakrishna Mission Residential 
College(Autonomous), Narendrapur 

Syllabus for Sanskrit Honours Course(CBCS) , 
for Year 2018-2019 to 2020-2021 

1. Semester 6 
2. Paper Number HSAN6DS4AN 
3. Paper Title Sanskrit Linguistics 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 

7. Course description and 

objective :  ( in three bullet 

points ) 

Prescribed Cour
 ृ  

se: Total 

06 Credits 
ृ  

स  ृ    ृ  तभ ष 
 ृ  

पम, 
स  ृ   ृ   तभ ष िृव ृ न पम पिदव ृ नम 
 ृ
 
िृिनव ृ नम 

 ृ    ृ
 

व िृव ृ नम, अथिृव ृ नम 

भ र प यभृ षृ पिृरव  ृरृ  
भ रतृ यभृ षृ णृ   ृ  िमवक स  

1 
Credit 

1 
Credit 

1 
Credit 

1 
Credit 

1 
Credit 
1 
Credit 

15 
Marks 

15 
Marks 

15 
Marks 

20 
Marks 

15 
Marks 
10 
Marks 

• This is a new Course. 
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DSE-4(B) 

Ramakrishna Mission Residential 
College(Autonomous), Narendrapur 

Syllabus for Sanskrit Honours Course(CBCS) , 
for Year 2018-2019 to 2020-2021 

1. Semester 6 
2. Paper Number HSAN6DS4BN 
3. Paper Title Sanskrit Poetics 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 

7. Course description 

and objective : three 

bullet points ) 

( in Prescribed Course: Total 
06 Credits Sahitya 
Darpanah 1 Paricched 
Sahitya Darpanah 2 Paricched 

1 
Credit 
1 
Credit 

15 
Marks 
15 
Marks 

  Sahitya Darpanah 3 Paricched 4 
Credit 

60 
Marks 

  • This is a new Course. 

  

 
 

GE-1 

Ramakrishna Mission Residential 
College(Autonomous), Narendrapur 

Syllabus for Sanskrit Honours Course(CBCS) , 
for Year 2018-2019 to 2020-2021 

1. Semester 1 
2. Paper Number HSAN6 GE1N 
3. Paper Title Basic Sanskrit 
4. No. of Credits 06 
5. No. of periods 
assigned 

60 

6. Modules (if 
any) 

NO 

7. Course 

description and 

objective :  ( in 

three bullet 

points ) 

Prescribed Course: Total 

06 Credits 1. स  ृ   ृ   तस ृ षणम 

 ृ   ृ
 

(स ध रणकतपृ   द
 ृ  

ृ नृ म, स ध रणिृ य पदृ नृ म, 
स ककृ र  ृणृ म, अ यपद  ृनृ म, 
उपपदिृवभ ृ नृ  ृ  
िृवशष  ृ ृ सृ ) 
2. समव  ृ ृ िृन (िृविृ श  ृिृृ   स) 
3. श ृ रचृ यक  ृ   त ृ ृ िृ ण- िृ विृ वध  ृनरृ   
 ृधनृ  
ृ प ठ  
Amarakosha -( ग  ृ  , दवतृ , 
गणशृ , िृशवृ 

 ृ  
, 

पृ वतृ ,  क िृतक  ृ  यृ ,  िृशववृ हनृ दयृ , िृव ृ , 
ल ृ ृ , क मद

 ृ  
वृ   ृ  , 

 ृ  
अिृ ृ , सयृ    ृ  , चृ , 

र िृ ृ , 
िृदवसृ , प म, व यृ ) 
This is a new Course. 

2 
Credits 

2 
Credits 

1 
Credit 

1 
Credit 

25 Marks 

25 Marks 

15 Marks 

25 Marks 
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GE-2 

Ramakrishna Mission Residential 
College(Autonomous), Narendrapur 

Syllabus for Sanskrit Honours Course(CBCS) , 
for Year 2018-2019 to 2020-2021 

1. Semester 2 
2. Paper Number HSAN6GE2N 
3. Paper Title Value based Stories and Poems 
4. No. of Credits 06 
5. No. of periods assigned 60 
6. Modules (if any) NO 

7. Course description 

and objective : ( in three 

bullet points ) 

Prescribed Course: Total 06 Credits 

1.चृ ण न िृतृ -1-20, 
2.िृव रनृ िृतृ -1-20, 

3.नृ िृतशतकम-  ृ 1-20, 

4.प त म-  ृ 1-10 कथ   (िृम लृ भृ ) 

5.िृहतृ पदशृ   ृ -1-10 (िृम भदृ ) 
6.Selected other story based 
poems (Kathasloka) 25 • This is a new Course. 

1 Credit 

1 Credit 

1 Credit 

1 Credit 

1 Credit 
1 Credit 

15 
Marks 

10 
Marks 

10 
Marks 

15 
Marks 

15 
Marks 
25 
Marks 

 

 



 

 

 

 

 

Ramakrishna Mission Residential College 

Narendrapur 

BSc Statistics Hons 

 

 

 

Introduction  
 
The syllabus for Statistics at undergraduate level using the Choice Based 

Credit system (CBCS) has been framed in compliance with model syllabus 

given by UGC.  

 

While framing the syllabus as per the UGC guideline, the topics have been 

kept as generic as possible in order to provide enough freedom to the 

students for their individualchoice of topics as per their own strength.  

 

The main objective of framing this new syllabus is to give the students a 

holistic understanding of the subject giving substantial weightage to the 

Core Content, Applications and Techniques used in Statistics.  

 

The ultimate goal of the syllabus is that the students at the end are 

equipped with adequate knowledge of the subject and skill for its 

applications. Keeping in mind and in tune with the changing nature of the 

subject, adequate emphasis has been given on new techniques of 

understanding and mapping of the subject.  

 

The syllabus has also been framed in such a way that the basic skills of 

subject are taught to the students, and everyone might not need to go for 

higher studies and the scope of securing a job after graduation will 

increase.  

 

While the syllabus is in compliance with UGC model curriculum, some 

changes have been made to ensure all topics are covered and any of the 

subjects don’tbecome difficult to be completed in one semester 

 
 
 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STATISTICS 

HONOURS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COURSE STRUCTURE FOR CBCS  

STATISTICS HONOURS (w.e.f. July 2018) 

 

 

SEM PAPER MARKS CREDIT             TOPIC 

Sem1 CC1 100 4 + 2 Descriptive Statistics I & Real Analysis I   

 CC2 100 4 + 2 Probability Theory I & Numerical Analysis 

 TOTAL 200 8 + 4  

Sem2  CC3 100 4 + 2 Descriptive Statistics II & Real Analysis II   

  CC4 100 4 + 2 Probability Theory II & Linear Algebra I   

 TOTAL 200 8 + 4  

Sem3 CC5 100 4 + 2 Probability Theory III  

 CC6 100 4 + 2 Population Statistics & Linear Algebra II 

 CC7 100 4 + 2 Economic Statistics & Time Series Analysis 

 TOTAL 300 12 + 6  

Sem4  CC8 100 4 + 2 Sampling Distributions & Statistical Computing I 

 CC9 100 4 + 2 Statistical Inference I 

 CC10 100 4 + 2 Statistical Quality Control & Sample Survey Methods I   

 TOTAL 300 12 + 6  

Sem5 CC11 100 4 + 2 Multivariate Analysis & Large Sample Theory  

 CC12 100 4 + 2 Statistical Inference II 

 DSE A(1) 100 4 + 2 Choices are listed in Annexure I    

 DSE B(1) 100 4 + 2 Choices are listed in Annexure I    

 TOTAL 400 16 + 8  

Sem6 CC13 100 4 + 2 Statistical Inference III 

 CC14 100 4 + 2 Statistical Computing II 

 DSE A(2) 100 4 + 2 Choices are listed in Annexure I    

 DSE B(2) 100 4 + 2 Choices are listed in Annexure I    

 TOTAL 400 16 + 8  

   T O T A L 1800 72 + 36 = 108 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ramakrishna Mission Residential College (Autonomous), Narendrapur 
 

DEPARTMENT OF STATISTICS 

 

MARKS DISTRIBUTION 

 

(HONOURS) 

 

 

 

 

 

Ability. Enhancement. Compulsory. Course (AECC)  
1. Compulsory language to be taken in 1st Year.  

a. Subject: English  

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

b. Subject: Bengali 

i. Marks: 50  

ii. Credit: 2 

iii. Written Test at the Mid & End Semester 

SEMESTER THEORETICAL PRACTICAL 
INTERNAL 

ASSESEMENT 
TOTAL 

I 50 + 50 30 +30 20 +20 200 

II 50 + 50 30 +30 20 +20 200 

III 50 + 50 + 50 30 +30 +30 20 +20 + 20 300 

IV 50 + 50 + 50 30 +30 +30 20 +20 + 20 300 

V 50 + 50 + 50 + 50 30 +30 +30 +30 20 +20 + 20 +20 400 

VI 50 + 50 + 50 30 +30 +30 + 100 20 +20 + 20 400 

TOTAL 850 610 340 1800 



 

 

 

 

2. Environmental Studies  

i. Marks in Theory: 75  

ii. Credit: 3 

iii. Written Test at the Mid & End Semester 

iv. Marks in Project: 25 

v. Credit: 1 

vi. Each Student will be required to submit a Project Report at 

the end of Second Semester of First Year. The Project will be 

an original work which may be related to the Honours 

Subject of the students but must be some aspect of the 

environmental studies. However, students may involve his 

own habitat while doing his Project. In the month of 

February students should talk to either their teacher of the 

Environmental Studies or the teachers of their own subject 

to choose the Project area. The length of the Project Report 

should be not less than 1500 words but not more than 

3000. It may be hand written or typed. The Project must be 

submitted by 31st May. Students should submit their Project 

Report Head of the Department and must obtain a Project 

Completion Certificate from the HoD. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ACADEMIC CALENDER) 

 

SEMESTER STARTS 

FROM 

END 

 WITH 

EXAMINATION RESULT 

I 1st week of 

July 

Last week of 

November 

Mid December By 31st 

January 

II 1st week of 

January 

1st week of 

May 

3rd week of May By 30th 

June 

III 1st week of 

July 

Last week of 

November 

Mid December By 31st 

January 

IV 1st week of 

January 

1st week of 

May 

3rd week of May By 30th 

June 

V 1st week of 

July 

Last week of 

November 

Mid December By 31st 

January 

VI 1st week of 

January 

1st week of 

May 

3rd week of May By 30th 

June 

 

 

 

 

 

 

 

 

 

 

SEMESTER- I  :  (JULY -DECEMBER) 

 

*. CC1       :  4 + 2 = 6 Credits                             100 marks             

    CC2       :  4 + 2 = 6 Credits                             100 marks             

 -----  ------------------------------------------------------------------------------------ 

   TOTAL   : 8 + 4 = 12 Credits                           200 marks 

 

SEMESTER- II  :  (JANUARY -JUNE) 

 



 

 

 

 

*  CC3       :  4 + 2 = 6 Credits                             100 marks             

    CC4       :  4 + 2 = 6 Credits                             100 marks             

 -----  ------------------------------------------------------------------------------------ 

   TOTAL   : 8 + 4 = 12 Credits                           200 marks 

 

SEMESTER- III  :  (JULY - DECEMBER) 

 

*. CC5       :  4 + 2 = 6 Credits                             100 marks             

    CC6       :  4 + 2 = 6 Credits                             100 marks 

    CC7       :  4 + 2 = 6 Credits                             100 marks                

 -----  ------------------------------------------------------------------------------------ 

TOTAL  : 12 + 6 = 18 Credits                          300 marks 

 

SEMESTER – IV:  (JANUARY – JUNE) 

 

*. CC8       :  4 + 2 = 6 Credits                             100 marks             

    CC9       :  4 + 2 = 6 Credits                             100 marks 

    CC10     :  4 + 2 = 6 Credits                             100 marks                

 ---------------------------------------------------------------------------------------------------------------- 

   TOTAL  : 12 + 6 = 18 Credits                          300 marks  

 

 

SEMESTER-V  :  (JULY - DECEMBER) 

 

*. CC11     :  4 + 2 = 6 Credits                             100 marks             

    CC12     :  4 + 2 = 6 Credits                             100 marks 

DSE A (1) :  4 + 2 = 6 Credits                             100 marks 

DSE B (1) :  4 + 2 = 6 Credits                             100 marks            

 ---------------------------------------------------------------------------------------------------------------- 

   TOTAL  : 16 + 8 = 24 Credits                          400 marks 

 

SEMESTER-VI :  (JANUARY - JUNE) 

 

*. CC13     :  4 + 2 = 6 Credits                             100 marks             

    CC14     :  4 + 2 = 6 Credits                             100 marks 

DSE A (2) :  4 + 2 = 6 Credits                             100 marks 

DSE B (2) :  4 + 2 = 6 Credits                             100 marks            

 ---------------------------------------------------------------------------------------------------------------- 

   TOTAL  : 16 + 8 = 24 Credits                          400 marks 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

QUESTION PATTERN FOR B.Sc. HONS. EXAMINATION IN STATISTICS 

SEMESTER SYSTEM UNDER CBCS 

W.E.F 2018 

 

A group having a total marks  - 25 

 

    *  Short questions of 5 marks each :  

        Number of questions to be given = 2 

        Number of questions to be answered = 1 

        Total marks  = 5 x 1= 5 

 

    * Broad questions of 10 marks each : 

       Number of questions to be given = 4 

       Number of questions to be answered = 2 

       Total marks  = 10 x 2= 20 

 
 

A paper having a total marks  - 50 

 

*  Short questions of 5 marks each : 

Number of questions to be given = 7 

Number of questions to be answered = 4 

Total marks  = 5 x 4= 20 

 

* Broad questions of 15 marks each : 

Number of questions to be given = 4 

Number of questions to be answered = 2 

Total marks  = 15 x 2= 30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

New syllabus (2018) under 

CBCS 

 

Programme: B.Sc. Statistics 

Honours 

 

Programme Code: 

(BSHSTA)  
 

 

 



 

 

 

 

 

 

 

 

 

 

 

[L denotes lecture hours] 

 

Semester  One 

Name of the Course Descriptive Statistics I & Real Analysis I 

Course Code HSTA1CC01L 

Theory/Composite Composite 

No. of Credits (Th 4 + Pr 2 = 6 Credits) 

Course description /objective At the end of this course a student should be able to understand 
 
•    different types of data, data structure and the art of data handling.  
•  the techniques of summarization and identification of the salient 
features   of the data through graphical displays and other descriptive 
measures. 
•     computation and interpretation of  various descriptive measures. 
•     notion of sequences of real numbers and their properties. 
• notion of series of real numbers and  tests for their 
convergence/divergence.  
•     the properties of real valued functions. 
•    define and recognise limits of real functions of single variable and 
their  continuity and differentiability  
•    mean Value theorems and their applications in various problems.  
•   sequences and series of real functions (with special focus on power 
series) and tests to identify their various modes of convergence.  
•    improper  integrals with focus on beta and gamma integral and their 
use in probability distributions 
 



 

 

 

 

Syllabus GR A: Descriptive Statistics I (25 marks) 
 
Introduction: Nature of Statistics, Uses of Statistics, Statistics in relation 

to other disciplines, Abuses of Statistics.                                            ( 2L) 
      

Types of Data: Concepts of population and sample, quantitative and 
qualitative data, cross-sectional and time-series data, discrete and 
continuous data, different types of scales.                                               (4L)          
    

Collection and Scrutiny of Data: Primary data – designing a 
questionnaire and a schedule, checking its  consistency.  Secondary  data 
– its  major  sources.  Complete enumeration. Controlled experiments, 
Observational studies and Sample Surveys. Scrutiny of data for internal 
consistency and detection of errors in recording. Ideas of cross-
validation.                                                                                                       (3L) 
 
                                     

       
Presentation of data: Construction of Tables with one or more factors of 
classification, diagrammatic representations, frequency distributions 
and cumulative frequency distributions and their graphical 
representations, stem and leaf displays.      (6L)                                                       
     
Univariate data – different measures of location, dispersion, relative 
dispersion, skewness and kurtosis, Moments, Liaponouv’s inequality, 
Quantiles and measures based on them – comparison with moment 
measures. Box Plot. Outlier Detection.                                              (15L) 
  
GR B: Real Analysis I  (25 marks) 
 
Sequence and series of real numbers, Concept of convergence & 
divergence. Simple tests of convergence. Statement of some important 
limit theorems and their applications. Absolute  & conditional 
convergence, rearrangement of series.                                                   (10L) 
 
Sequences and series of functions: Point wise and uniform convergence, 
Power series and Taylor series expansion.                                              (10L) 

 

Calculus of single variable: Limit, continuity & differentiability of 

functions; Maxima & minima of functions. Integration: Improper 

integral, Beta and Gamma integrals.                                            (10L) 
   

GR C: Practicals based on GR A and GR B of HSTA1CC01L (30 marks) 
 

GR D : Internal Assessment (20 marks) 
 
NB: Revised w.e.f. July-2018  

Reference GR A:    
 



 

 

 

 

1. Gun A.M.,Gupta M. K., Dasgupta B.(1998): Fundamentals of Statistics 
(V-1),World Press 
2. Yule G.U & Kendall M.G. (1950): An Introduction to the Theory of 
Statistics, C.Griffin 
3. Snedecor& Cochran (1967): Statistical Methods (6thed), Iowa State 
Univ. Press 
4. Croxton F.E., Cowden D.J. & Klein (1969): Applied General Statistics, 
Prentice Hall 
5. Wallis F.E. & Roberts H.V. (1957): Statistics- a new approach, 
Methuen 
6. Tukey J.W. (1977): Exploratory Data Analysis, Addison-Wesley 
Publishing Co. 
 
GR B:   
 
1. Apostol T.M. (1985): Mathematical Analysis, Narosa 
2. Apostol T.M. (1968): Calculus ( Vols 1 & 2) 
3. Goldberg R.R. (1953): Methods of Real Analysis, Oxford & IBH Pub. Co. 
4.Widder D.V. (1994): Advanced Calculus  
5. Piskunov N. (1977): Calculus ( Vols 1 & 2 ) 
6. Malik S.C. &Arora S.(1991): Mathematical analysis 
7.Narayan S. (1984): A course of Mathematical Analysis, S.Chand& 
Company Ltd. 
8. Bartle R.G. and Sherbert D.R (third edition): Introduction to Real 
Analysis.  
 

Evaluation  

 

 
CIA 

20 marks 

End-Sem 

Th 50 marks 

Pr 30 marks 

Paper Structure 

 (Group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

(10 marks each) 

1 out of 2 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  One 

Name of the Course Probability Theory I & Numerical Analysis 

Course Code HSTA1CC02L 

Theory/Composite Composite 

No. of Credits (Th 4 + Pr 2 = 6 Credits) 
Course description 

/objective 

At the end of this course a student should be able to understand 

 

•     definition  of objective probability.  

•     different theorems of probability associated with algebra of events.  

•    empirical justification of probability. 

•    foundation of axiomatic treatment of probability 

•    notion of conditional probability and stochastic independece. 

•    translation of real-world problems into probability models 

•    numerical approximations to functions which are analytically 

intractable. 

•    numerical differentiation, integration and solution of equations. 

•    approximation of measures associated with theoretical distributions 

 



 

 

 

 

Syllabus  GR A : Probability Theory I (25 marks) 
 
Random Experiment: Trial, Sample point, Sample space, Different types 
of events.                                                                                                      (3L)  
                                                                                                                                                                                                                  
Definition of probability: Classical and relative-frequency approach to 
probability, Kolmogorov’s Axiomatic definition (detailed discussion on 
discrete space only), limitations of Classical definition. Probability of 
union and intersection of events, Probability of occurrence of exactly m 
and atleast m events out of n events. Conditional probability and 
Independence of events, Bayes’ Theorem and its applications. Examples 
based on classical approach and repeated trials                                   (27L)
     
GR B: Numerical Analysis (25 marks) 
 

Interpolation: Polynomial approximation, Difference Table, Newton’s 
Forward and Backward interpolation formulae and Lagrange’s general 
interpolation formula, Error terms.                                                       ( 12L)  
                            
Numerical differentiation and its applications. Numerical integration: 
Trapejoidal, Simpson’s 1/3rd & 3/8th rule, Weddle’s rule.                       (7L) 
                                                                                
Numerical solution of equations: Regulafalsi method, method of fixed 
point iteration and Newton-Raphson method in one unknown, 
Conditions of convergence, rates of convergence. Extension of the 
iteration method to two unknowns (without convergence). Stirling’s 
approximation to factorial n.                                                                 (11L)
      
GR C:  Practicals based on Gr A and Gr B of HSTA1CC02L (30 marks) 
 
GR D: (20 marks) Internal Assessment. 
NB: Revised w.e.f. July-2018  

Reference GR A:   
 

1. Chung K.L. (1983): Elementary Probability Theory with Stochastic 

Process, Springer / Narosa 

2. Feller W. (1968): An Introduction to Probability Theory & its 

Applications, John Wiley 

3. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory (Vol-1), World Press 

4. Rohatgi V.K. (1984): An Intro. to Probability Theory & Math. 

Statistics, John Wiley 

5. Hoel P.J., Port S.C. & Stone C.J. (  ): Introduction to Probability 

Theory (Vol-1), Mifflin & UBS 

6. Cramer H. (1954): The Elements of Probability Theory, John Wiley 

7. Parzen E. (1972): Modern Probability Theory and its Applications, 

John Wiley 

8. Uspensky J.V. (1937): Introduction to Mathematical 

Probability,McGraw Hill 

9. Cacoullos T. (1973): Exercises in Probability. Narosa 

10. Rahman N.A. (1983): Practical Exercises in Probability and 



 

 

 

 

Statistics, Griffen 

11. Pitman J. (1993): Probability, Narosa 

12. Stirzaker D. (1994): Elementary Probability, Cambridge University 

Press 

13. Chandra T.K. &Chatterjee D. (2001): A First Course in Probability, 

Narosa 

14. Bhat B.R. (1999): Modern Probability Theory, New Age 

International 

 

GR B:   
 
1. Scarborough J.B. (1958): Numerical Mathematical Analysis, Oxford 

Univ. Press 

2. Atkinson K. (1985): Elementary Numerical Analysis 

3. Sastry S.S. (1998): Introductory Methods of Numerical Analysis 

4. Hildebrand F.B. (1974): Introduction to Numerical Analysis, Tata 

McGraw-Hil 

  

 

Evaluation  

 

 

CIA 
20 marks 

 

End-Sem 
Th 50 marks 

Pr 30 marks 

Paper Structure 

 (A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions  

(10 marks each) 

1 out of 2 2 out of 4 

 

 

 

 

 

 

 

 
Semester  Two 

Name of the Course Descriptive Statistics II & Real Analysis II   

Course Code HSTA2CC03L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of this course a student should be able to understand 

 

•    the salient features of metric data related to  two or more variables.  

•    notion of the correlation between two variables. 

•    how to develop a prediction model using cause- effect relationship. 

•    principle  of method of least square estimation 

•    correlation between two variables that are not directly measurable 

•    classification of categorical variables 

•    different measures of categorical variables - computations and 

interpretations 

•    concept of  case-control, cohort, cross-sectional studies, odds, 

relative risks and logistic regression 



 

 

 

 

•    define and recognise real functions of several variables and their 

limits, continuity and differentiability 

•    constrained optimisation (with focus on Lagranges method) 

•    multiple integrals, jacobian of transformation and their use in 

probability distributuion. 

 

Syllabus  GR A: Descriptive Statistics II (25 marks) 
 

Bivariate data – scatter diagram, correlation coefficient and its 

properties, Correlation ratio, Correlation Index, Intraclass correlation, 

Concept of Regression, Principles of least squares, Fitting of polynomial 

and exponential curves. Rank correlation – Spearman’s and Kendall’s 

measures.                           (20L)  

 

Analysis of Categorical Data: Consistency of data, independence and 

association of attributes, measures of association – Pearson’s and Yule’s 

measures, Goodman-Kruskal’s. Odds Ratio. Fitting of logit model 

through least squares.                           (10L)  

    

GR B:  Real Analysis II (25 marks) 
 

Calculus of several variables: Limit, continuity & differentiability of 

functions ; Maxima & minima for functions ; constrained maximization 

and minimization – Use of Lagrangian Multiplier. 

  (18L) 

Multiple integrals, Transformation of variables and Jacobian: Polar and 

orthogonal transformations. (12L) 

 

GR C (30 marks) 
Practicals based on Gr A and Gr B of CC 3. 
GR D (20 marks) 
Internal Assessment. 
 
NB: Revised w.e.f. July-2018 

Reference GR A: 
 
1. Goon AM,GuptaMK,Dasgupta B.(1998):Fundamentals of Statistics 

(V-1),World Press 

2. Yule G.U & Kendall M.G(1950): An Introduction to the Theory of 

Statistics, C.Griffin 

3. Kendall M.G. & Stuart A. (1966): Advanced Theory of Statistics 

(Vols 1 & 2) 

4. Snedecor& Cochran (1967): Statistical Methods (6thed), Iowa State 

Univ. Press 

5. Croxton F.E., Cowden D.J. & Klein (1969): Applied General 

Statistics, Prentice Hall 

6. Wallis F.E. & Roberts H.V. (1957): Statistics- a new approach, 

Methuen 

7. Lewis-Beck M.S. (edt.) (1993) : Regression Analysis, Sage 

Publications 

8. A.Agresti (1984): Analysis of Ordinal Categorical Data 

 



 

 

 

 

GR B:   
 
1. Apostol T.M. (1985): Mathematical Analysis, Narosa 

2. Apostol T.M. (1968): Calculus ( Vols 1 & 2) 

3. Goldberg R.R. (1953): Methods of Real Analysis, Oxford & IBH Pub. 

Co. 

4 Widder D.V. (1994): Advanced Calculus  

5. Piskunov N. (1977): Calculus ( Vols 1 & 2 ) 

6. Malik S.C. &Arora S.(1991): Mathematical analysis 

7. Narayan S. (1984): A course of Mathematical Analysis, S.Chand& 

Company Ltd. 

8. Bartle R.G. and Sherbert D.R (third edition): Introduction to Real 

Analysis 

 

Evaluation  

 

 

CIA   20 marks 

 

End-Sem Th 50 marks   

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions 

 (5 marks each) 

Long questions  

(10 marks each) 

1 out of 2 2 out of 4 

 

 
 
 
 
 
Semester  Two 

Name of the Course Probability Theory II & Linear Algebra I 

Course Code HSTA2CC04L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 
Course description 

/objective 

At the end of the course a student should be able to understand 

 

•   idea of total quality management (TQM) with focus on Statistical 

process control (SPC) and lot control 

•   philosophy of SPC and definitions  of related terms 

•    construction of control charts 

•    sampling inspection plans - definitions of related terms, their 

interpretations and optimisations 

•    introduction of survey sampling as a sampling enquiry - definition 

and interpretations of related terminologies 

•    role of survey sampling in inductive inference - general ideas  

•   bias in sample surveys,  sapling and non sampling errors 

•   application of simple random sampling and stratified random 



 

 

 

 

sampling in real life situations. 
Syllabus  GR A: Probability Theory II (25 marks) 

 

Random Variables : Definition of discrete and continuous random 

variables, cumulative distribution function (c.d.f.) and its properties 

(with proof), probability mass function (p.m.f.) and probability density 

function (p.d.f.), Expectation and Moments, Dispersion, Skewness, 

Kurtosis, Quantiles,convex function and moments inequalities.   (14L)                                                                      

 

Generating Functions: Probability generating function and moment 

generating function.                                                                    (6L)   

 

Univariate Discrete Distributions: Uniform, Bernoulli, Hypergeometric, 

Binomial, Poisson, Negative Binomial, Geometric distributions and their 

properties.                                                                                          (10L)  

  

GR B: Linear Algebra I (25 marks) 
 

Vector Algebra: Vector spaces with real field and vector subspaces, 

Concept of Spanning, Basis and dimension of a vector space, Euclidean 

Space: Orthogonal vectors, Gram-Schmidt Orthogonalization, 

Orthogonal basis, Ortho-complement of Subspace.                                              

                                           (10L)   

 

Matrix Algebra: Matrices, Matrix operations, Different types of 

matrices.Determinants: Definition, Properties, Evaluation of some 

special determinants. Inverse matrix: Definition & Properties .Inverse of 

some special matrices.                                                                 (8L) 

 

 

Rank of a matrix: Row space and column space, concept of rank, 

standard results on rank. Methods of finding rank: Echelon Matrices, the 

sweep-out and the pivotal condensations method, normal form, minor 

and rank. Null space and rank. Rank factorization.                     (12L)                                                                     

 

GR C:  Practicals based on Gr A and Gr B of HSTA2CC04L  (30 marks) 
 
GR D: Internal Assessment  (20 marks) 
 
NB: Revised w.e.f. July-2018 

Reference GR A: 
 
1. Chung K.L. (1983): Elementary Probability Theory with Stochastic 

Process, Springer / Narosa 

2. Feller W. (1968): An Introduction to Probability Theory & its 

Applications, John Wiley 

3. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory( Vol-1), World Press 

4. Rohatgi V.K. (1984): An Intro. to Probability Theory & Math. 

Statistics, John Wiley 

5. Hoel P.J., Port S.C. & Stone C.J. (  ): Introduction to Probability 

Theory (Vol-1), Mifflin & UBS 



 

 

 

 

6. Cramer H. (1954): The Elements of Probability Theory, John Wiley 

7. Parzen E. (1972): Modern Probability Theory and its Applications, 

John Wiley 

8. Uspesky J.V. (1937): Introduction to Mathematical 

Probability,McGraw Hill 

9. Cacoullos T. (1973): Exercises in Probability. Narosa 

10. Rahman N.A. (1983): Practical Exercises in Probability and 

Statistics, Griffen 

11. Pitman J. (1993): Probability, Narosa 

12. Stirzaker D. (1994): Elementary Probability, Cambridge University 

Press 

13. Chandra T.K. &Chatterjee D. (2001): A First Course in Probability, 

Narosa 

14. Bhat B.R. (1999): Modern Probability Theory, New Age 

International 

 

GR B: 
 
1. Hadley G. (1995): Linear Algebra, Addison Wesley/ Narosa 

2. Rao A.R. &Bhimasankaran P. (1996): Linear Algebra 

3. Searle S.R. (1982): Matrix Algebra – useful for Statistics, John Wiley 

4. Rao C.R. (1974): Linear Statistical Inference & its Applications, 

Wiley Eastern 

5. Rao C.R. (1952) : Advanced Statistical Inference in Biometric 

Research,John Wiley 

 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 

 

 
Semester  Three 

Name of the Course Probability Theory III 

Course Code HSTA2CC05L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of this course a student should be able to understand 

 

•    different aspects of univariate continuous probability distribution 

with applications to real life situations.. 

•    different aspects of bivariate discrete and continuous probability 

distribution with applications to real life situations. 

•    the applications of different probability inequalities. 

•    different modes of convergence with respect to a probability space 

•    law of large numbers and central limit theorems 



 

 

 

 

Syllabus  Gr A: Probability Theory III (50 marks) 
 

Univariate Continuous Distributions: Rectangular, Normal, Cauchy, 

Gamma, Beta, Exponential, Laplace, Logistic, Pareto, Log-normal 

distributions and their properties. Truncated distributions.              (14L) 

 

 Use of continuous distributions in scaling, income or allied 

distributions.                                                                               (5L)   

 

The c.d.f., p.m.f. and p.d.f. in bivariate case. Marginal and Conditional 

distributions, Independence, Conditional Expectation, Correlation and 

Regression.  Theorems on sum and product of expectations of  random 

variables, generating functions in bivariate cases                             (13L)

                                                                            

Probability Inequalities: Markov’s &Chebyshev’s inequalities. 

Convergence in Distribution, Convergence in probability and related 

results (without proof), Weak law of large numbers and Central limit 

theorem and their applications.                                        (18L) 

 

Bivariate Normal Distribution and its properties.                       (10L) 

 

GR B: Practicals based on Gr A of HSTA2CC05L  (30 marks) 
 
GR C: Internal Assessment  (20 marks) 
 

Reference  1. Chung K.L. (1983): Elementary Probability Theory with Stochastic 

Process, Springer /  Narosa 

2. Feller W. (1968): An Introduction to Probability Theory & its 

Applications, John Wiley 

3. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory (Vol-1), World Press 

4. Rohatgi V.K. (1984): An Intro. to Probability Theory & Math. 

Statistics, John Wiley 

5. Hoel P.J., Port S.C. & Stone C.J. (  ): Introduction to Probability 

Theory (Vol-1), Mifflin & UBS 

6. Cramer H. (1954): The Elements of Probability Theory, John Wiley 

7. Parzen E. (1972): Modern Probability Theory and its Applications, 

John Wiley 

8. Uspesky J.V. (1937): Introduction to Mathematical 

Probability,McGraw Hill 

9. Cacoullos T. (1973): Exercises in Probability. Narosa 

10. Rahman N.A. (1983): Practical Exercises in Probability and 

Statistics, Griffen 

11. Pitman J. (1993): Probability, Narosa 

12. Stirzaker D. (1994): Elementary Probability, Cambridge University 

Press 

13. Chandra T.K. &Chatterjee D. (2001): A First Course in Probability, 

Narosa 

14. Bhat B.R. (1999): Modern Probability Theory, New Age 

International 

 

 
 



 

 

 

 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  Three 

Name of the Course Population Statistics &Linear algebra II 

Course Code HSTA2CC06L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description/objective At the end of this course a student should be able to understand 

 

•    demographic features of  a population (with focus on indian context) 

•    measures of moratality, natality and moribidity 

•    the concept of a life table and its significance in real life.  

•   the notion of growth of a population along with methods of estimating 

and forecasting the same. 

•    systems of linear equations.  

•   characteristic roots and vectors along with the understanding of 

classification of quadratic forms.  



 

 

 

 

•    linear transformation in connection to matrices.   

*    this course is expected to lay the foundations to learn the courses like 

Multivariate Analysis and Linear Model.  

Syllabus  GR A: Population Statistics (25 marks) 
Introduction: Sources of Population Data –  Census data, Registration 

data and the errors in such data. Rates and ratios of vital events.                                                                                                                     

(2L)                                      

  

Measurements of Mortality: Crude Death rate, Specific Death Rate, 

Standardized death Rate, Cause of death rate, Maternal Mortality Rate, 

Infant Mortality Rate, Neonatal and Perinatal Mortality Rates     (6L)   

 

Life tables: Descriptions of Complete and Abridged Life Tables and 

their uses, Cohort (0r Current) vs. Generation Life Tables, Stable 

population and Stationary population, Construction of complete life table 

from population and death statistics.                                                  (6L)  

      

Measurements of Fertility: Crude Birth Rate, General Fertility Rate, Age 

Specific Fertility Rate, Total Fertility Rate.                                         (5L)                                                                            

      

Measurement of Population Growth: Crude Rate of Natural Increase and 

Vital Index, Gross and Net Reproduction Rates.                                 (4L)                                                                     

      

Population Estimation, Projection and Forecasting: Use of A.P. and G.P. 

methods for population estimates, Derivation of the equation to the 

Logistic curve, its properties and fitting to observed data for population 

forecasting using Rhode’s method.                                               (7L)                                                                                                                           

 

GR B: Linear algebra II (25 marks) 
System of linear equations: Homogeneous and non-homogeneous 

systems – conditions for solvability. Gaussian Elimination. Linear 

Transformation: Kernel & Image, Matrix representation.                (8L) 

   

 Quadratic forms ;classification and canonical reduction. Properties of  

n.n.d /n.p.d matrices.                                                                        (12L)   

                                                                              

 

Characteristic roots and vectors of a matrix, Properties of Characteristic 

roots and vectors of  symmetric matrix and canonical reduction of 

quadratic forms. Cayley -Hamilton theorem.                                     (10L)  

   

 

GR C: Practicals based on Gr A and Gr B of HSTA2CC06L   (30 marks) 
 
GR D: Internal Assessment (20 marks) 

 

NB: Revised w.e.f. July-2018 

Reference  GR A : 
1. Goon AM,GuptaMK,Dasgupta B(2001): Fundamentals of Statistics 

(V-2),World Press 

2. Spiegelman M. (1980): Introduction to Demography, Harvard 

University Press 

3. Cox P.R. (1976): Demography 



 

 

 

 

4. Biswas S. (1988): Stochastic Processes in Demography and 

Applications 

5. Mishra B.D. (1980): An Introduction to the Study of Population, 

South Asian Pub. 

6. Keyfitz. N and  Caswell. H (2005): Applied Mathematical 

Demography (3rd edition), Springer  

 

GR B : 
1. Hadley G. (1995): Linear Algebra, Addison Wesley/ Narosa 

2. Rao A.R. &Bhimasankaran P. (1996): Linear Algebra 

3. Searle S.R. (1982): Matrix Algebra – useful for Statistics, John Wiley 

4. Rao C.R. (1974): Linear Statistical Inference & its Applications, 

Wiley Eastern 

5. Rao C.R. (1952) : Advanced Statistical Inference in Biometric 

Research,John Wiley 

 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

Semester  Three 

Name of the Course Economic Statistics &Time Series Analysis 

Course Code HSTA2CC07L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should be able to understand 

•     preliminary ideas of  formulating statistical measures to account for 

inflation/deflation and economic growth of a country.  

•    knowledge on comparative social statistics. 

•    basic concepts of demand and supply and related measures. 

•    a time series as a sequence of correlated random variables. 

•    the difference between time series and time series data. 

•   how to decompose time series data into  classical components. 

•  how to analyse for stationarity for an actual insight into the 



 

 

 

 

probability model underlying the series. 

•    know the basics of forecasting. 
Syllabus  GR A:  Economic Statistics (25 marks) 

Index Numbers: Price, Quantity and Value indices, Price Index 

Numbers: Construction, Uses, Limitations, Tests for index numbers, 

various formulae and their comparisons, Chain Index Number. Some 

Important Indices: Consumer Price Index and Wholesale Price Index– 

methods of construction and uses.                                           (25L)   

 

Demand Analysis: Demand & supply, Price elasticity of demand, 

Income elasticity of demand, Partial & cross elasticity’s of demand, 

Engel’s law & Engel curves, basic concept of utility function.                                                                                           

(5L)   

 

GR B: Time Series Analysis(25 marks) 
Introduction: Examples of time series from various fields, Components 

of a times series, Additive and Multiplicative models.   Trend and 

Seasonal Components: Estimation of trend by linear filtering (simple and 

weighted moving-averages) and curve fitting (polynomial, exponential 

and Gompertz ), Detrending. Estimation of fixed seasonal component by 

ratio to moving-average method and ratio to trend method, 

Deseasonalization.                                                                   (15L) 

 

Stationary Time series: Weak stationary, Autocorrelation Function and 

Correlogram. Some Special Processes: Moving-average (MA) process 

and Autoregressive (AR) process of orders one and two, Estimation of 

the parameters of AR(1) and AR(2) – Yule-Walker equations, 

Exponential smoothing method of forecasting                              (15L)

  

 

GR C: Practicals based on Gr A and Gr B of HSTA2CC07L (30 marks) 
 
GR D: Internal Assessment  (20 marks) 
 
NB: Revised w.e.f. July-2018 
 

Reference  GR A :   
1. C.S.O. (1984) : Statistical System in India  

2. Goon A. M.,Gupta M. K,, and Dasgupta. B. (2001): Fundamentals of 

Statistics (V-2),World Press 

3. Yule G.U. & Kendall M.G. (1953): An Introduction to the Theory of 

Statistics, C.Griffin 

4. Kendall M.G. & Stuart A. (1966): Advanced Theory of Statistics (Vol 

3), C.Griffin 

5. Croxton F.E., Cowden D.J. & Klein (1969): Applied General 

Statistics, Prentice Hall 

6. Mudgett B.D. (1951): Index Numbers, John Wiley 

7. Allen R.G.D. (1975): Index Numbers in Theory and Practice, 

Macmillan 

8. Mukhopadhyay P. (1999): Applied Statistics 

9. Johnston J. &Dinardo J. (1997): Econometric Methods, McGraw Hill 

10. Nagar A.L. & Das R.K. (1976): Basic Statistics 



 

 

 

 

GR B:   
1. Kendall M.G. (1976): Time Series, Charles Griffin 

2. Chatfield C. (1980): The Analysis of Time Series –An Introduction, 

Chapman & Hall 

3. Mukhopadhyay P. (1999): Applied Statistics 

4. Johnston J. &Dinardo J. (1997): Econometric Methods, McGraw Hill 

 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  Four 

Name of the Course Sampling Distributions& Statistical Computing I 

Course Code HSTA2CC08L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should be able to understand 

•   the notion of  parameter, labelling parameter and statistic in 

parametric inference 

•   some sampling distributions of moments, fractiles and their functions 

•   the importance of sampling distributions in Statistical Inference. 

•    the basic statistical computations using programming in C and 

minitab package with applications to problems related to above courses 



 

 

 

 

Syllabus  Gr A: Sampling Distributions (50 marks) 
 

Transformation of Random variables                                                 (15L) 

Introduction: Concepts of Random Sampling, Statistics and Sampling 

Distributions of Statistics. Illustrations using different distributions, 

reproductive properties of the distributions.                               (15L)

   

Some Standard Sampling Distributions : 2 distribution, distributions of 

the mean and variance of a random sample from a normal population, t 

and F distributions, distributions  of  means,  variances  and  correlation  

coefficient  (null  case)  of a  random sample from a bivariate normal 

population, distribution of the simple regression coefficient (for both 

stochastic and non-stochastic independent variable cases) (20L)        

                  

Distributions of Order Statistics and Sample Range.                   (10L) 

 

GR B: Practicals based on Statistical Computing I of HSTA2CC08L  
(30 marks) 
 

 
GR C: Internal Assessment (20 marks) 
 

NB: Revised w.e.f. July-2018 

Reading/Reference Lists 1. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory (Vol-1), World Press  

2. Johnson, N.I. &Kotz S. (1970): Distributions in Statistics, John Wiley 

3. Ross S.M. (1972): Introduction to Probability Models, Academic 

Press 

4. Mood A.M., Graybill F. &Boes D.C. (1974): An Introduction to the 

Theory of  Statistics (3rded), McGraw Hill 

5. Rao C.R. (1952): Advanced Statistical Methods in Biometric 

Research, John Wiley 

6. Hogg R.V. & Craig A.T. (1978): Introduction to Mathematical 

Statistics 

7. Rohatgi V.K. (1984): An Introduction to Probability Theory & 

Mathematical Statistics, John Wiley 

8. Stuart G &Ord J.K. (1991): Advanced Theory of Statistics (Vol 2), 

Charles Griffin 

 

9. Goon A. M., Gupta M. K.andDasgupta B. (1997):Fundamentals of 

Statistics (V-1), World Press 

10. Bhattacharya GK & Johnson R. A. (1977): Concepts & Methods of 

Statistics, John Wiley 

 

 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Semester  Four 

Name of the Course Statistical Inference I   

Course Code HSTA2CC09L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should be able to understand 

•   the notion of statistical inference with focus on parametric setup. 

•   the basics of point and interval estimation and testing of hypotheses. 

•   the criteria of a good estimator 

•   estimates of parameteric functions related to  theoretical distributions 

covered under above courses  



 

 

 

 

•  test of significance related to theoretical distributions covered in above 

courses 
Syllabus  Gr A: Statistical Inference I  (50 marks) 

 

Idea of Inference - Point & Interval Estimations and Testing of 

Hypothesis                                                                  (4L)

   

Point estimation: Requirements of a good estimator – notions of Mean 

Square Error, Unbiasedness: Minimum Variance Uunbiasedness and 

Best Linear Unbisedness,                                                     (18L)

  

Elements of Hypothesis Testing : Null and Alternative hypotheses, 

Simple and Composite hypotheses, Critical Region, Type I and Type II 

Errors, Level of Significance and Size, p-value, Power                (18L) 

 

Tests of Significance related to a single Binomial proportion and Poisson 

parameter; two Binomial proportions and Poisson parameters; the 

mean(s) and variance(s) of a single univariate normal distribution, two 

independent normal distributions and a single bivariate normal 

distribution; regression and correlation coefficients of a single bivariate 

normal distribution.                                                               (20L)

        

   

 

GR B: Practicals based on Gr A of HSTA2CC09L (30 marks) 
 
GR C: Internal Assessment  (20 marks) 
 

NB: Revised w.e.f. July-2018 

Reference  1. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory (Vol-1), World Press  

2. Johnson, N.I. &Kotz S. (1970): Distributions in Statistics, John Wiley 

3. Ross S.M. (1972): Introduction to Probability Models, Academic 

Press 

4. Mood A.M., Graybill F. &Boes D.C. (1974): An Introduction to the 

Theory of  Statistics (3rded), McGraw Hill 

5. Rao C.R. (1952): Advanced Statistical Methods in Biometric 

Research, John Wiley 

6. Hogg R.V. & Craig A.T. (1978): Introduction to Mathematical 

Statistics 

7. Rohatgi V.K. (1984): An Introduction to Probability Theory & 

Mathematical Statistics, John Wiley 

8. Stuart G &Ord J.K. (1991): Advanced Theory of Statistics  

(Vol 2), Charles Griffin 

9. Goon A. M., Gupta M. K. and Dasgupta B. (1997): Fundamentals of 

Statistics (V-1), World Press 

10. Bhattacharya GK & Johnson R. A. (1977): Concepts & Methods of 

Statistics, John Wiley 

 
 

Evaluation  

 

CIA 20 marks 

End-Sem Th 50 marks 



 

 

 

 

 Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Semester  Four 

Name of the Course Statistical Quality Control&Sample SurveyMethods I 

Course Code HSTA2CC10L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should be able to understand 

 



 

 

 

 

•   idea of total quality management (TQM) with focus on Statistical 

process control (SPC) and lot control 

•   philosophy of SPC and definitions  of related terms 

•    construction of control charts 

•    sampling inspection plans - definitions of related terms, their 

interpretations and optimisations 

•    introduction of survey sampling as a sampling enquiry - definition 

and interpretations of related terminologies 

•    role of survey sampling in inductive inference - general ideas  

•   bias in sample surveys,  sapling and non sampling errors 

•   application of simple random sampling and stratified random 

sampling in real life situations.  

Syllabus  GR A: Statistical Quality Control (25 marks): 

 

Introduction:  Concepts of Quality and Quality Control, Process Control 

and Product Control                                                                      (6L) 

 

Process Control: Control Charts and their uses, Choice of Subgroup 

sizes, Construction of control charts by attributes (p, c, np) (including 

unequal subgroup size) and variables (
−

X , R). Interpretation of non-

random patterns of points.                                        (12L)

         

Product Control: Producer’s Risk, Consumer’s Risk, Acceptance 

Sampling Plan, Single and Double sampling plans by attributes, their 

OC, ASN ( and ATI ), LTPD and AOQL. Single sampling plan for 

inspection by variables (one-sided specification, known and unknown  

cases), Use of IS plans and tables                            (12L)

     

GR B: Sample Survey Methods I (25 Marks) 
Introduction: Concepts of Finite Population and Sample, Need for 

Sampling, Complete Enumeration and Sample Survey. General Ideas: 

Planning and execution of sample surveys, analysis of data and 

reporting, Biases and Errors. Judgement and probability sampling 

schemes.                                                                                      (8L)  

 

Tables of Random Numbers and their uses. Simple Random Sampling 

with and without replacement, Determination of sample size in simple 

random sampling, associated unbiased estimators of population total, 

mean, and proportion, their variances and unbiased variance estimators.   

Stratified random sampling, Associated unbiased estimators of 

population total, mean, and proportion, their variances and unbiased 

variance estimators.                                                                 (22L) 

 

GR C: Practicals based on Gr A and Gr B of HSTA2CC10L (30 marks) 
 
GR D: Internal Assessment (20 marks) 
   

NB: Revised w.e.f. July-2018 

 Reference   GR A:  
1. Goon A. M., Gupta M. K., Dasgupta B. (2001): Fundamentals of 

Statistics (V-2), World Press 

2. Duncan A.J. (1953): Quality Control and Industrial Statistics, Richard 



 

 

 

 

D Irwin 

3. Cowden D.J. (1957): Statistical Methods in Quality Control, Prentice 

Hall 

4. Grant E.L. & Leavenworth (1964): Statistical Quality Control, 

McGraw Hill 

5. Bowley A.H. & Goode H.P. (1952): Sampling Inspection by 

Variables, McGraw Hill 

6. Ekambaram S. K. (1960): The Statistical Basis of Quality Cont. 

Charts, Asia Publishing House 

7. Montgomery D.C. (1985): Introduction to Statistical Quality control, 

John Wiley 

8. IS2500 Part I and Part II 

9. Bureau of Indian Standards (1994): Handbook on Statistical quality 

Control 

10. Indian Standards Institution (1982): Manual on Basic Principles of 

Lot Sampling 

 

GR B :  
1. Goon A. M. ,Gupta M. K., Dasgupta B.(2001): Fundamentals of 

Statistics (V-2),World Press 

2. Murthy M.N. (1977): Sampling Theory and Methods, Statistical Pub. 

Soc., Calcutta 

3. Des Raj &Chandhok P.(1998): Sample Survey Theory, Narosa 

Publishing House 

4. Cochran W.G. (1984): Sampling Techniques (3rd edition), Wiley 

Eastern 

5. Mukhopadhyay P. (1998): Theory and Methods of Survey Sampling, 

Prentice Hall 

6. Sukhatme P.V. &Sukhatme B.V. (1970): Sampling Theory of Surveys 

with, Asia Publishing House 

7. Sampathy S. (2001): Sampling Theory and Methods, Narosa 

8. NSSO Publications 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 

 

  
Semester  Five 

Name of the Course Multivariate Analysis &Large Sample Theory 

Course Code HSTA2CC11L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course students should know 

•    about multivariate probability ddistributions with focus on 

multinomial and multivariate normal distributions and  their properties.  

•    sampling distributions of some statistics based on samples  drawn 

from multivariate normal distribution. 

•    different modes of convergence of statistics and their inter-

relationship  



 

 

 

 

•    the large sample behaviour of different statistics (based on both 

moments and quantiles) relating to estimation and tests of hypothesis.  

•    about various transformations on statistics and their use in 

inferential problems.  

•      about Pearsonian Chi-Square statistic and its uses. 

•     about different asymptotic properties of   estimators 

Syllabus  GR A : Multivariate Analysis (25 marks) 

 

Multivariate data – multiple regressions, multiple correlation and partial 

correlation – their properties and related results.                                (6L) 

                                                                        

 

Random Vector: Probability mass and density functions, Distribution 

Function, Mean vector and Dispersion matrix, Marginal and Conditional 

Distributions, Ellipsoid of Concentration, Multiple Regression, Multiple 

Correlation, Partial Correlation.                                                         (12L) 

 

Multivariate Distributions: Multinomial, Multivariate Normal 

distributions and their properties.                        (12L) 

 

Gr B:Large Sample Theory (25 marks) 

 

 Derivation of large sample standard error of sample moments, standard 

deviation, coefficient of variation, b1 and b2 measures, and correlation 

coefficient and their uses in large sample tests under normality 

assumption, Large sample distribution of sample quantile.                                                                             

(10L)  

    

Transformations of Statistics to stabilize variance: derivation and use of 

Sin-1, square root, logarithmic and z-transformations.                        (6L) 

                                      

Large sample tests for binomial proportions, Poisson means (single and 

two independent samples cases) and correlation coefficients.           (7L) 

     

Large Sample distribution of Pearsonian2 –statistic and its uses. Yate’s 

correction in a 2 x 2 contingency table. Combination of probabilities                                                     

(7L) 

 

GR C: Practicals based on Gr A and Gr B of HSTA2CC11L (30 marks) 
 
GR D: Internal Assessment  (20 marks) 

Reference  GR A : 
1. Kendall M.G. & Stuart A. (1966): Advanced Theory of Statistics (Vol 

3), C.Griffin 

2. Anderson T.W. (1958): An Introduction to Multivariate Statistical 

Analysis, 3rd edition, Wiley interscience 

3. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory (Volumes 1 & 2), World Press 

4. Rohatgi V.K. (1984): An Introduction to Probability Theory & Math. 

Statistics, John Wiley 

5. Johnson, N.L. &Kotz S. (1970): Distributions in Statistics, John Wiley 

6. Hogg R.V. & Craig A.T. (1978): Introduction to Mathematical 

Statistics 



 

 

 

 

7. Rao C.R. (1974): Linear Statistical Inference and its Applications, 

John Wiley 

8. Mukhopadhyay P. (1996): Mathematical Statistics 

9. Johnson R. A. and Wichern, W (2001):Applied Multivariate 

Statistical Analysis, 5th edition, Prentice Hall 
 

GR B: 
1. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory (Vol-1 and 2), World Press 

2. Serfling R.J. (1980): Approximation Theory of Mathematical 

Statistics, John Wiley 

3. Chandra T.K. (1999): A First Course in Asymptotic Theory in 

Statistics, Narosa 

4. Hogg R.V. & Craig A.T. (1978): Introduction to Mathematical 

Statistics 
 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  Five 

Name of the Course Statistical Inference II   

Course Code HSTA2CC12L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should be able to understand 

 

•   data reduction technique - sufficiency principle 

•   detailed  notions of point estimation with focus on OPEF. 



 

 

 

 

•   Cramer-Rao inequality,  Blackwellisation and Lehman -Scheffe 

theorem and their applications to find UMVUE. 

•   notion of randomised tests 

•   different optimum tests (MP, UMP, UMPU) from frequentist 

approach 

•  construction of UMP tests using  Neyman Pearson lemma  

 

Syllabus  GR  A: Statistical Inference II  (50 marks) 
Point Estimation: Sufficiency, Factorization Theorem (Discrete case 

only), Properties of minimum variance unbiased estimators, consistent 

estimators and asymptotic efficiency, Completeness and  Exponential 

Family of Distributions, Cramer-Rao lower bound, Rao-Blackwell 

Theorem, Lehman-Scheffe Theorem.                                          (30L)

   

Theory of Hypothesis Testing: Most Powerful (MP), Uniformly Most 

Powerful (UMP), Randomized and Nonrandomized tests, Neyman-

Pearson Fundamental Lemma (sufficiency part only),  and its use in the 

construction of MP and UMP tests (single parameter with range 

independent of the parameter ), Uniformly Most Powerful Unbiased 

(UMPU) tests (definition only).                                        (30L) 

GR B: Practicals based on Gr A of HSTA2CC12L (30 marks) 

GR C: Internal Assessment  (20 marks) 
 

Reference  1. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory (Vol-2), World Press  

2. Mood A.M., Graybill F. &Boes D.C. (1974): An Introduction to the 

Theory of  Statistics (3rded), McGraw Hill 

3. Rao C.R. (1952): Advanced Statistical Methods in Biometric 

Research, John Wiley 

4. Hogg R.V. & Craig A.T. (1978): Introduction to Mathematical 

Statistics 

5. Rohatgi V.K. (1984): An Introduction to Probability Theory & 

Mathematical Statistics, John Wiley 

6. Stuart G &Ord J.K. (1991): Advanced Theory of Statistics (Vol 2), 

Charles Griffin 

 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

Semester  FIVE 
Paper Number DSE A (1) 
Paper Title ANY ONE PAPER FROM POOL A OF ANNEXURE I 

(100 marks) 
No. of Credits  6 Credits 
Theory/Composite  

 

Course description 

/objective 

 

 



 

 

 

 

Syllabus   

 

Reference   
 

Evaluation   

Paper Structure   

  

 

 

Semester  FIVE 
Paper Number DSE B (1)  
Paper Title ANY ONE PAPER FROM POOL B OF ANNEXURE I 

(100 marks) 

No. of Credits  6 Credits 
Theory/Composite  

 

Course description 

/objective 

 

 

Syllabus   

Reference   
 

Evaluation   

Paper Structure     

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  Six 

Name of the Course Statistical Inference III   

Course Code HSTA2CC13L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should be able to understand 

 

•    different methods to obtain  point estimators with focus on MLE  

•   how to construct optimum confidence sets - their relations with 

optimum tests  

•   likelihood raio tests - properties and its general applicability. 

•   difference between a fixed sample approach and the sequential 

approach to testing of hypotheses. 



 

 

 

 

•   sequential probability raio tets  

•   difference among parametric,   nonparametric and semiparametric 

methods in statiistical inference 

•   nonparametric location problem and related tests and run test 

• nonparametric interval estimationapproach and the sequential 

approach to testing of hypotheses. 

•   know nonparametric methods in testing of hypothesis 
 

 

Syllabus   

GR A: Statistical Inference III (50 marks) 
 

Methods of Estimation – Moment, Least-square, Maximum Likelihood 

& Minimum 2 methods and their properties (excluding proofs of large 

sample properties).                                                                   (12L)  

                                                                                                            

Likelihood Ratio tests and its applications to tests for the equality 

of means and variances of several normal populations, SPRT for 

simple null against simple alternatives,expressions of OC & ASN 

functions ( without proof).                           (15L)

  

 Interval Estimation: Confidence intervals, Concepts of Uniformly 

Most Accurate (UMA) confidence sets, relationship with tests of 

hypotheses.                                         (12L) 

     

Nonparametric Methods: Sign test, Median test, Wilcoxon signed rank 

test, Mann-Whitney test, Run test, Test of randomness, Confidence 

limits for Quantiles based on Sign test statistic,Tolerance limits.             

                                                     (21L)

  

GR B: Practicals based on Gr A  of HSTA2CC13L (30 marks) 
 
GR C: Internal Assessment  (20 marks) 
 

 



 

 

 

 

Reference  1. Goon A.M., Gupta M.K. &Dasgupta B. (1994): An Outline of 

Statistical Theory (Vol-2), World Press  

2. Mood A.M., Graybill F. &Boes D.C. (1974): An Introduction to the 

Theory of  Statistics (3rded), McGraw Hill 

3. Rao C.R. (1952): Advanced Statistical Methods in Biometric 

Research, John Wiley 

4. Hogg R.V. & Craig A.T. (1978): Introduction to Mathematical 

Statistics 

5. Rohatgi V.K. (1984): An Introduction to Probability Theory & 

Mathematical Statistics, John Wiley 

6. Stuart G &Ord J.K. (1991): Advanced Theory of Statistics (Vol 2), 

Charles Griffin 

7. Goon A. M., Gupta M. K. and Dasgupta B. (1997): Fundamentals of 

Statistics (V-1 and 2), World Press 

8. Bhattacharya GK & Johnson R. A. (1977): Concepts & Methods of 

Statistics, John Wiley 

 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Semester  Six 

Name of the Course Statistical Computing II using computer 

Course Code HSTA2CC14L 

Theory/Composite Composite 

No. of Credits  (6 Credits) 

Course description 

/objective 

 

At the end of the course a student should be able to understand 

 

•   advanced techniques of solving different statistical problems in real 

life using computers. 

Syllabus   
Reference   

 

Evaluation  

 

 

Paper Structure     

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  SIX 



 

 

 

 

Paper Number DSE A (2) 
Paper Title ANY ONE PAPER EXCEPT THE ONE SELECTED IN SEM V FROM POOL A 

OF ANNEXURE I   
(100 marks )                                                                           

No. of Credits  6 Credits 
Theory/Composite  

 

Course description 

/objective 

 

 

Syllabus   

 

Reference   
 

Evaluation  

 

 

Paper Structure   

  

 

 
Semester  SIX 
Paper Number DSE B (2)  
Paper Title ANY ONE PAPER EXCEPT THE ONE SELECTED IN SEM V FROM POOL B  

OF ANNEXURE I   
(100 marks )         

No. of Credits  6 Credits 
Theory/Composite  

 

Course description 

/objective 

 

 

Syllabus   

 

Reference   
 

Evaluation  

 

 

Paper Structure     

 

 

 

 

 

 

 

 

 

 

 

 

 ANNEXURE I 

 
(A student shall choose any one paper from each of Group A and Group B in fifth semester and 

sixth semester) 



 

 

 

 

 

      Department Specific Elective Subjects Syllabus 

 
POOL A 

Choice 1  

Name of the Course ANOVA & Regression Analysis 
Course Code HSTADS01L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should be able to  

•   extend the modelling of a response-predictor relationship to the case 

where there are more than 2 predictors. 

•  identify and classify Gauss Markov models. 

•   analyse ANOVA models to test for the differential effects of factors 

and interaction effects between two factors. 

•  deal with testing problems related to regression models. 

Syllabus  Gr A: ANOVA &Regression Analysis (50 marks) 
 

Introduction: Heterogeneity and Analysis of Variance, Linear 

Hypothesis, Orthogonal splitting of total variation, Selection of Valid 

Error.                                                                                                (12L) 

 

Applications of the ANOVA technique to: one-way classified data, two-

way classified data with equal number of observations per cell in fixed 

effects model. Modifications in case of random effects model and mixed 

effects model.                                                                          (28L) 

 

Analysis of variance to test the presence of regression, linear or 

polynomial regression in case of presence of regression, testing simple 

regression coefficients for linear regression, tests for parallelism and 

identity for both two sample and k sample case, tests in multivariate set 

up including tests for multiple correlation and partial correlation 

coefficients.                                                                               (20L)                                                 

 

GR B: Practicals based on Gr A of  HSTADS01L (30 marks) 
 
GR C: Internal Assessment  (20 marks) 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

Choice 2 

 
Name of the Course ANOVA & Design of Experiments   
Course Code HSTADS02L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 



 

 

 

 

Course description 

/objective 

At the end of the course a student should be able to 

 

•    understand the use of concomitant variables in analysing ANOCOVA 

models 

•   understand Randomization and Replication as essential principles 

and 

Local Control as a desirable principle in statistical designs of 

experiments. 

 •   construct  standard designs – CRD, RBD and LSD;  apply ANOVA 

techniques to analyse these designs; compare relative efficiencies of one 

with respect to the other. 

 •   analyse the standard designs if one observation is missing in the 

layout. 

•    know the notion of Factorial Experiments,  completely and partially 

confounded factorial experiments and their constructions (with focus on 

2^n designs) 

• know the  notion of assymetric factorial experiments and groups of 

experiments  

Syllabus   

Gr A: ANOCOVA & Design of Experiments  (50 marks) 
 

Principles of experimental design: Randomization, Replication and 

Local Control, Uniformity trials, Shapes and Sizes of Plots and Blocks.                                                                     

                                                                               (8L)

    

Standard Designs and their Analyses: Completely Randomized Design 

(CRD), Randomized Block Design (RBD), Latin Square Design (LSD), 

comparison of efficiencies. Applications of the techniques of ANOVA to 

the analysis of the above designs. Contrasts & orthogonality of designs.

                                                                                        (20L) 

 

Split Plot Design and Strip arrangements. Groups of Experiments using 

RBD and LSD                                                         (8L)   

                                    

Factorial Experiments: 2n experiments, Advantages, Total and Partial 

Confounding, Analysis.                                                           (12L)

  

 

Missing Plot Technique: Analysis with one missing plot in a RBD and in 

a LSD.                                                                                                (6L)

  

Analysis of Covariance (ANCOVA): Application of the ANCOVA 

technique in designs of experiments, use in the control of error in CRD, 

RBD & LSD.                                                       (6L)

  

 

GR  B:  Practicals based on Gr A  of HSTADS02L (30 marks) 
 
GR  C: Internal Assessment  (20 marks) 
 

Reference  1. Kempthorne O. (1965): The Design and Analysis of Experiments, 

Wiley Eastern 

2. Das M.N. &Giri N.C. (1986) : Design and Analysis of Experiments. 



 

 

 

 

(2nd edition), Wiley Eastern 

3. Montgomery D.C. (1976): Design and Analysis of Experiments, John 

Wiley  

4. Cochran W.G. & Cox G.M. (1957): Experimental Designs, John 

Wiley 

5. Federer W.T. (1975): Experimental Designs – Theory and 

Application, Oxford & IBH 

6. Mukhopadhyay P. (1999): Applied Statistics 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choice 3  
 
Name of the Course Statistical Data Analysis using R 
Course Code HSTADS03L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 



 

 

 

 

Course description 

/objective 

After completion of the course, students will be able to  

 

•   handle, organise and complie big data 

•    solve programming related problems using the R language.  

•    get an exposure to basic concepts in R apart from use of different 

libraries in R, basic statistics concepts using R Commander.  

•   Use their knowledge in real-life projects, R Cloud Labs and case 

studies.  

 

Syllabus  Group A : Statistical Data Analysis using R  (50 marks) 
 

 

Introduction to R: Installation, commandline environment, overview 

of capabilities, brief mention of open source philosophy.            (5L) 

 

R as a calculator: The four basic arithmetic operations. Use of 

parentheses nesting up to arbitrary level. The power operation. 

Evaluation of simple expressions. Quotient and remainder operations 

for integers. Standard functions, e.g., sin, cos, exp, log.              (10L) 
 

The different types of numbers in R: Division by zero leading to Inf or 

-Inf. NaN. NA. No need to go into details. Variables. Creating a vector 

using c( ), seq( ) and colon operator. How functions map over vectors.  

Functions to summarise a vector: sum, mean, sd, median etc. 

extracting a subset from the vector (by index, by property). R as a 

graphing calculator: Introduction to plotting. Plot ( ), lines( ), abline( ). 

No details about the graphics parameters except colour and line width. 

Bar plot, Pie chart and Histogram. Box plot. Scatter plot and simple 

linear regression using lm(y~x).                                                     (20L) 

 

Matrix operations in R: Creation. Basic operations. Extracting submatrices.  

Loading data from a file: read.table ( ) and read.csv ( ). Mention of 

head=TRUE and head=FALSE. Dataframes. Mention that these are like 

matrices, except that different columns may be of different types.       (15L)                                                                           

 

Problems on discrete and continuous probability distributions.    (10L)                                                                         

 

GR B: Practicals based on Gr A of HSTADS03L  (30 marks) 
 
GR  C: Internal Assessment  (20 marks) 
  

Reference  1. Gardener, M (2012) Beginning R: The Statistical Programming 

Language, Wiley Publications.  

2. Braun W J, Murdoch D J (2007): A First Course in Statistical 

Programming with R. Cambridge University Press. New York  

3. A simple introduction to R by ArnabChakraborty (freely available at 

http://www.isical.ac.in/~arnabc/)  

4. R for beginners by Emmanuel Paradis (freely available at ftp://cran.r-

project.org/pub/R/doc/contrib/Paradis-rdebuts_en.pdf)  

 

Evaluation  

 

CIA 20 marks 

End-Sem Th 50 marks 



 

 

 

 

 Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choice 4 
 
Name of the Course Econometrics 
Course Code HSTADS04L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description At the end of the course students should be able to 



 

 

 

 

/objective  

•   understand what Econometrics is and how it can be used for 

validating Economic models.  

•   translate data into models to make forecasts and to support decision 

making in a wide variety of fields, ranging from macroeconomics to 

finance and marketing 

•  know about the Gauss-Markov linear model more closely and the 

corresponding inferential problems. 

•   know how to detect the violation of the assumptions (in particular, 

Heteroscedasticity, Autocorrelation and Multicollinearity) of the above 

model.  

•  know the  effects of Heteroscedasticity, Autocorrelation and 

Multicollinearity and remedial measures. 

Syllabus  GR A: Econometrics (50 marks) 
 

Introduction: Objective behind building econometric models, nature of 
econometrics, model building, role of econometrics. Estimation under linear 

restrictions. Dummy variables, Qualitative data.                (10L) 
 

Multicollinearity: Introduction and concepts, detection of multicollinearity, 

consequences, tests and solutions of multicollinearity,          (10L) 
 

Autocorrelation: Concept, consequences of auto correlated disturbances, 
detection and solution of autocorrelation. Generalized least squares 
estimation.                                                            (15L)  

 

Heteroscedastic disturbances: Concepts and efficiency of Aitken estimator 
with OLS estimator under heteroscedasticity. Consequences of 
heteroscedasticity. Tests and solutions of heteroscedasticity.   (20L) 
  
Errors in variables: Correlation between error and regressors. Instrumental 
variable method (Single-equation model with one  
explanatory variable)                                                                      (5L) 
 

 

 

GR B: Practicals based on Gr A of HSTADS04L  (30 marks) 
 
GR  C: Internal Assessment  (20 marks) 
 

Reference  1.Gujarati, D. and Sangeetha, S. (2007): Basic Econometrics, 4th Edition 
McGraw Hill Companies  

2.Johnston, J. (1972): Econometric Methods, 2nd Edition, McGraw Hill 
International.  

3.Koutsoyiannis, A. (2004): Theory of Econometrics, 2nd Edition, , Palgrave 
Macmillan Limited  

4.Maddala, G.S. and Lahiri, K. (2009): Introduction to Econometrics, 4th 
Edition, John Wiley & Sons.  

 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 



 

 

 

 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

POOL B 

Choice 1 

 
Name of the Course Sample Survey Methods II 
Course Code HSTADS05L 

Theory/Composite Composite 



 

 

 

 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

Upon successfully completing this course, students will be able to 

  

•   design and implement surveys with  systematic sampling,  cluster 

sampling,  multistage sampling (with focus on two stage sampling) 

 •   understand the importance of introduction of auxiliary variable in the 

improvement of estimation procedures under certain situations.  

•   estimate population parameters using auxiliary information. Students 

would be  able to design and implement multiphase sampling (with focus 

on double sampling)  

Syllabus  Gr A: Sample Survey Methods II (50 marks ) 

 

Linear and Circular systematic Sampling.  Cluster sampling.           (12L) 

                                           

                    

Two-stage (with equal-sized first stage units) sampling with equal 

selection probabilities at each stage. Associated unbiased estimators of 

population total, mean, and proportion, their variances and unbiased 

variance estimators. Optimum choice of  sampling  and  sub-sampling  

fractions  in  two-stage sampling, Interpenetrating sub-sampling 

technique for unbiased variance estimation in systematic sampling

                                          ( 34L)                                              

 

Ratio and Regression methods of estimation in simple random sampling. 

Double sampling for ratio and regression estimators.                (12L)                                                                

                                                                                                   

Randomised Response Technique- Warner’s model                           (2L) 

                       

GR B: Practicals based on Gr A of HSTADS05L  (30 marks) 
 
GR  C: Internal Assessment  (20 marks) 
 

 

Reference  1. Goon A. M. ,Gupta M. K., Dasgupta B.(2001): Fundamentals of 
Statistics (V-2),World Press 
2. Murthy M.N. (1977): Sampling Theory and Methods, Statistical Pub. 
Soc., Calcutta 
3. Des Raj &Chandhok P.(1998): Sample Survey Theory, Narosa 
Publishing House 
4. Cochran W.G. (1984): Sampling Techniques (3rd edition), Wiley 
Eastern 
5. Mukhopadhyay P. (1998): Theory and Methods of Survey Sampling, 
Prentice Hall 
6. Sukhatme P.V. &Sukhatme B.V. (1970): Sampling Theory of Surveys 
with, Asia Publishing House 
7. Sampathy S. (2001): Sampling Theory and Methods, Narosa 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 



 

 

 

 

4 out of 7 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choice 2  
Name of the Course Project Work  
Course Code HSTADS06L 

Theory/Composite Composite 

No. of Credits  (6 Credits) 

Course description 

/objective 

Implementation of knowledge acquired under the Programme BSHSTA 

Syllabus   



 

 

 

 

 

Reference   
 

Evaluation  

 

 

Paper Structure     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choice 3  
 
Name of the Course Stochastic Processes and Queuing Theory 

Course Code HSTADS07L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should be able to understand 

  

•     probabilistic models that  are employed in countless applications in 



 

 

 

 

all areas of science and engineering 

•   The basic knowledge of stochastic models with a special focus on 

queueing models, that may apply to telecommunications topics, such as 

traffic modelling, performance evaluation, resource provisioning and 

traffic management. 

•    To develop the modeling and mathematical skills to analytically 

determine computer systems and analytically determine computer 

systems and communication network performance. 

•      The current performance analysis and queueing theory literature .  

Syllabus  Gr A:  Stochastic Processes and Queuing Theory (50 marks) 
 

Stochastic Process: Introduction, Stationary Process.                                (5L) 
 

Markov Chains: Definition of Markov Chain, transition probability matrix, 

order of Markov chain, Higher order transition probabilities. Generalization 

of independent Bernoulli trials, classification of states and chains, stability of 

Markov system                                                                                         (25L) 

 

Poisson Process: postulates of Poisson process, properties of Poisson process, 

inter-arrival time, pure birth process, Yule Furry process, birth and death 

process, pure death process.                                                                     (20L) 

 

 
Queuing System: General concept, steady state distribution, queuing model, 

M/M/1 with finite and infinite system capacity, waiting time distribution 

(without proof).                                                                                       (10L) 
 

 

GR B: Practicals based on Gr A of HSTADS07L  (30 marks) 
 
GR  C: Internal Assessment  (20 marks) 
 

Reference  1..Medhi, J. (2009): Stochastic Processes, New Age International Publishers.  

2.Basu, A.K. (2005): Introduction to Stochastic Processes, Narosa Publishing.  

3.Bhat,B.R.(2000): Stochastic Models: Analysis and Applications, New Age 
International Publishers.  

4.Taha, H. (1995): Operations Research: An Introduction, Prentice- Hall India.  

5.Feller, William (1968): Introduction to probability Theory and Its 
Applications, Vol I, 3rd Edition, Wiley International 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Choice 4:  
 
Name of the Course Operations Research 
Course Code HSTADS08L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 

At the end of the course a student should 

 

•     Get the idea of linear programming problems (LPPs). 

•     Know of the tools to solve LPPs. 

•     Know what transportation problem is and how to solve it. 



 

 

 

 

•     Understand different types of games and their solutions. 

•     Get knowledge about EOQ models and their analysis. 

•    Get to know different queuing systems and their analysis. 

•    Get knowledge about gambler's  ruin type problems in queuing 

theory  

Syllabus  Gr A:  Operations Research (50 marks) 
 
Introduction to Operations Research, phases of O.R., model building, various 

types of O.R. problems. Linear Programming Problem, Mathematical 

formulation of the L.P.P, graphical solutions of a L.P.P. Simplex method for 

solving L.P.P. Charne’s M-technique for solving L.P.P. involving artificial 

variables. Special cases of L.P.P. Concept of Duality in L.P.P: Dual simplex 

method.                                                                                                         (20L) 

 

 
Transportation Problem: Initial solution by North West corner rule, Least cost 

method and Vogel’s approximation method (VAM), MODI’s method to find 

the optimal solution, special cases of transportation problem. Assignment 

problem: Hungarian method to find optimal assignment, special cases of 

assignment problem.                                                                                 (20L) 

 

Game theory: Rectangular game, minimax-maximin principle, solution to 

rectangular game using graphical method, dominance and modified 

dominance property to reduce the game matrix and solution to rectangular 

game with mixed strategy.                                                                      (10L) 

 

Inventory Management: ABC inventory system, characteristics of inventory 

system. EOQ Model and its variations, with and without shortages, Quantity 

Discount Model with price breaks.                                                (10L) 
 

GR B: Practicals based on Gr A of HSTADS08L  (30 marks) 
 
GR  C: Internal Assessment  (20 marks) 
 

 

Reference  1.Taha, H. A. (2007): Operations Research: An Introduction, 8 Hall of India.  

2.KantiSwarup, Gupta, P.K. and Manmohan (2007): Operations Research, 13th 
Edition, Sultan Chand and Sons.  

3.Hadley, G: (2002) : Linear Programming, Narosa Publications  

4.Hillier, F.A and Lieberman, G.J. (2010): Introduction to Operations Research- 
Concepts and cases, 9th Edition, Tata McGraw Hill  

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 50 marks) 

Short questions  

(5 marks each) 

Long questions 

 (15 marks each) 

4 out of 7 2 out of 4 

 

 

 
 

 



 

 

 

 

 

 

 

 

 

 

 

        STATISTICS 

          GENERAL 

 

 

 

 

 

 
(GENERAL) 

 

SEMESTER THEORETICAL PRACTICAL 
INTERNAL 

ASSESEMENT 
TOTAL 

I 50 30 20 100 

II 50 30 20 100 

III 50 30 20 100 

IV 50 30 20 100 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Structure (Statistics General) for CBCS   
(W.E.F. 2018)   

Semester   Paper Group Marks Topic Credit 

Sem 1 
  

GE 1 

A1(Th) 25 Descriptive Statistics I 
4 

A2(Th) 25 Probability I 

   B(Pr) 30 Practical based on A1& A2 2 

   C(IA) 20   
TOTAL             100  6 

Sem 3 
  
  

GE 2 

A1(Th) 25 Descriptive Statistics II 
4 

A2(Th) 25 Probability II, Sampling Distributions & Statistical Inference 

   B(Pr) 30 Practical based on A1& A2 2 

   C(IA) 20   



 

 

 

 

TOTAL             100  6 

 

 

 

 
 
 
  

Semester   Paper Group Marks Topic Credit 

Sem 2 
  

GE 1 

A1(Th) 25 Descriptive Statistics I 
4 

A2(Th) 25 Probability I 

   B(Pr) 30 Practical based on A1& A2 2 

   C(IA) 20   
TOTAL             100  6 

Sem 4 
  
  

GE 2 

A1(Th) 25 Descriptive Statistics II 
4 

A2(Th) 25 Probability II, Sampling Distributions & Statistical Inference 

   B(Pr) 30 Practical based on A1& A2 2 

   C(IA) 20   
TOTAL             100  6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

QUESTION PATTERN FOR B.Sc. GENERAL EXAMINATION IN STATISTICS 

SEMESTER SYSTEM UNDER CBCS 

W.E.F 2018 

 

 

GROUP-I (Topics under Group A1) : 

 (25 marks): 

    *  Short questions of 5 marks each :  

        Number of questions to be given = 2 

        Number of questions to be answered = 1 

        Total marks  = 5 x 1= 5 

GROUP-II (Topics under Group A2): 

 (25 marks):     

 

*  Short questions of 5 marks each : 

Number of questions to be given = 2 

Number of questions to be answered = 1 



 

 

 

 

 

    * Broad questions of 10 marks each : 

       Number of questions to be given = 4 

       Number of questions to be answered = 2 

       Total marks  = 10 x 2= 20 

 
 

Total marks  = 1 x 5= 5 

 

* Broad questions of 10 marks each : 

Number of questions to be given = 4 

Number of questions to be answered = 2 

Total marks  = 10 x 2= 20 

 

 

 

  

 

                  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Semester  One 
Name of the Course Descriptive Statistics I & Probability I 
Course Code HSTA1GE01L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 
At the end of this course a student should be able to understand 
 
•    Different types of data and the art of data handling.  
•    The techniques of summarization and identification of the salient 
features of the data through graphical displays and other descriptive 
measure. 
•    Different definitions and meaning of Probability. 
•    Different laws of probability and the theorems connecting them.  
•    the application of the laws of probability. 
•    the notion of conditional probability. 
•    what a random variable and its probability distribution are. 



 

 

 

 

•   Different aspects of univariate  probability distribution. 
•    Probability inequalities 

 

Syllabus  Group A1: Descriptive Statistics I (25 marks) 

 

Types of statistical data, Compilation, Classification, Tabulation and 

Diagrammatic representation of data, Frequency Distribution, 

Cumulative Distribution and their graphical representation, Histogram, 

Frequency Polygon, Frequency Curve and Ogive.                        (14L)  

                                         

Analysis of Univariate Quantitative Data – concepts of central tendency, 

dispersion, relative dispersion, skewness and kurtosis and their measures 

based on quantilesand  moments.                                                       (16L) 

 

Group A2: Probability I (25 marks) 

 

Random Experiments and Random Events, Statistical regularity and 

meaning of Probability, Classical and Axiomatic definitions of 

Probability (discrete sample space only), Conditional Probability, 

Independence of Events, Principal Theorems including union and 

intersection of events and Bayes’ Theorem.                           (15L)                                                                       

                                                                                                                 

Random Variable and its Probability Distribution,Probability Mass 

Function and Probability Density Function, Mathematical Expectation, 

Variance and Moments. Cumulative Distribution Function.  

Standard Univariate Discrete Distributions and their properties – 

Discrete Uniform, Binomial, Poisson, Hypergeometric, Geometric and 

Negative Binomial distributions.           

Standard Univariate Continuous Distributions – Uniform, Normal, 

Exponential. Fitting of  Binomial,  Poisson and  Normal  distributions. 

 Probability Inequalities. Weak Law of Large Numbers, Statement of 

Central Limit Theorem (i.i.d. case) and its uses.                          (15L)                                                                                                                                                                          

GR B: Practicals based on Gr A1 and Gr A2 of HSTA1GE01L (30 marks) 
 
GR C: Internal Assessment (20 marks)  
NB: Revised w.e.f. July-2018 

Reference  Group A1: 
 
1. Goon A.M., Gupta M. &Dasgupta B.(2001) : Fundamentals  of  

Statistics  (Vol. 1), World Press 

2. Yule G.U. & Kendall M.G.(1950) : Introduction to the Theory of 

Statistics, Charles Griffin 

3. Nagar A.L. & Das R.K. (1976): Basic Statistics 

4. Bhattacharyya G. K. &  Johnson R. A. (1977) : Concepts  &  

Methods  of  Statistics, J.Wiley 

 

Group A2: 
 
1. Goon A.M., Gupta M. &Dasgupta B.(1997): An Outline of 

Statistics(Vol 1), World Press 

2. Feller W.(1968) : An Introduction to Probability Theory & its 

Applications, John Wiley 



 

 

 

 

3. Cacoullos T. (1973): Exercises in Probability, Narosa 

 

4. Bhattacharyya  G. K. &  Johnson R. A. (1977) : Concepts  &  

Methods  of  Statistics, J.Wiley 

5. Freund J.E. (2001): Mathematical Statistics, Prentice Hall 

6. Pitman J. (1993): Probability, Narosa 

7. Stirzaker D. (1994): Elementary Probability, Cambridge University 

Press 

8. Rathie and Mathai: Probability and Statistics 

 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  Two 
Name of the Course Descriptive Statistics I & Probability I 
Course Code HSTA1GE01L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 
At the end of this course a student should be able to understand 
 
•    Different types of data and the art of data handling.  
•    The techniques of summarization and identification of the salient 
features of the data through graphical displays and other descriptive 
measure. 
•    Different definitions and meaning of Probability. 
•    Different laws of probability and the theorems connecting them.  
•    the application of the laws of probability. 



 

 

 

 

•    the notion of conditional probability. 
•    what a random variable and its probability distribution are. 
•   Different aspects of univariate  probability distribution. 
•    Probability inequalities 

 

Syllabus  Group A1: Descriptive Statistics I (25 marks) 

 

Types of statistical data, Compilation, Classification, Tabulation and 

Diagrammatic representation of data, Frequency Distribution, 

Cumulative Distribution and their graphical representation, Histogram, 

Frequency Polygon, Frequency Curve and Ogive.                        (14L)  

                                         

Analysis of Univariate Quantitative Data – concepts of central tendency, 

dispersion, relative dispersion, skewness and kurtosis and their measures 

based on quantilesand  moments.                                                       (16L) 

 

Group A2: Probability I (25 marks) 

 

Random Experiments and Random Events, Statistical regularity and 

meaning of Probability, Classical and Axiomatic definitions of 

Probability (discrete sample space only), Conditional Probability, 

Independence of Events, Principal Theorems including union and 

intersection of events and Bayes’ Theorem.                           (15L)                                                                       

                                                                                                                 

Random Variable and its Probability Distribution,Probability Mass 

Function and Probability Density Function, Mathematical Expectation, 

Variance and Moments. Cumulative Distribution Function.  

Standard Univariate Discrete Distributions and their properties – 

Discrete Uniform, Binomial, Poisson, Hypergeometric, Geometric and 

Negative Binomial distributions.           

Standard Univariate Continuous Distributions – Uniform, Normal, 

Exponential. Fitting of  Binomial,  Poisson and  Normal  distributions. 

 Probability Inequalities. Weak Law of Large Numbers, Statement of 

Central Limit Theorem (i.i.d. case) and its uses.                          (15L)                                                                                                                                                                          

GR B: Practicals based on Gr A1 and Gr A2 of HSTA1GE01L (30 marks) 
GR C: Internal Assessment (20 marks)  
NB: Revised w.e.f. July-2018 

Reference  Group A1: 
 
8. Goon A.M., Gupta M. &Dasgupta B.(2001) : Fundamentals  of  

Statistics  (Vol. 1), World Press 

9. Yule G.U. & Kendall M.G.(1950) : Introduction to the Theory of 

Statistics, Charles Griffin 

10. Nagar A.L. & Das R.K. (1976): Basic Statistics 

11. Bhattacharyya G. K. &  Johnson R. A. (1977) : Concepts  &  

Methods  of  Statistics, J.Wiley 

 

Group A2: 
 
1. Goon A.M., Gupta M. &Dasgupta B.(1997): An Outline of 

Statistics(Vol 1), World Press 

2. Feller W.(1968) : An Introduction to Probability Theory & its 



 

 

 

 

Applications, John Wiley 

3. Cacoullos T. (1973): Exercises in Probability, Narosa 

 

4. Bhattacharyya  G. K. &  Johnson R. A. (1977) : Concepts  &  

Methods  of  Statistics, J.Wiley 

12. Freund J.E. (2001): Mathematical Statistics, Prentice Hall 

13. Pitman J. (1993): Probability, Narosa 

14. Stirzaker D. (1994): Elementary Probability, Cambridge University 

Press 

8. Rathie and Mathai: Probability and Statistics 

 
 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  Three 

Name of the Course DescriptiveStatistics II, Probability II, Sampling Distributions & 
Statistical Inference 

Course Code HSTA1GE02L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 
At the end of this course a student should be able to understand 
 
•   the salient features of metric data related to  two variables and three 
variables. 
•   analysis of categorical data. 
•   different aspects of bivariate discrete and continuous probability 
distribution.  
•   the application of different probability inequalities. 



 

 

 

 

•   the notion of sampling distribution of a statistic 
•   the importance of sampling distributions in statistical inference. 
•   the idea of statistical inference. 
•   the basics of estimation and testing of hypotheses. 
•   the criteria of a good estimator 
•   the basic principle underlying tests of significance with application to 
different distributions 
 

 

Syllabus  Group A1: Descriptive Statistics II (25 marks) 

 

Association of attributes- 2X2 contingency table.                                                          

Analysis of Bivariate Quantitative Data – Scatter Diagram, Product 

Moment Correlation Coefficient and its properties, Regression Analysis, 

Fitting of Linear and Polynomial equations by the principle of Least 

Squares, Correlation Index, Spearman’s Rank Correlation Coefficient.

                                                                                        (20L)

  

Analysis of Multivariate Quantitative Data – Multiple Regression, 

Multiple Correlation and Partial Correlation in three variables, their 

measures and related results.                                                              (10L) 

 

Group A2: Probability II, Sampling Distributions & Statistical 

Inference (25 marks) 

 

Joint Distribution of two random variables, Marginal and Conditional 

distributions, Covariance and Correlation, Simple Theorems including 

theorems on expectation and variance of a sum of random variables and 

expectation of product of random variables, Bivariate Normal 

distribution and statement of its general properties                     (6L) 

                                                            

 Concepts of Population and sample, Random Sampling and Sampling 

Distributions of Statistics, sampling distribution of sum of independent 

Binomial and Poisson variables, 2, t and F distributions (derivations 

excluded), sampling distribution of mean and variance of independent 

Normal variables.                                                                              (7L)                                                                                     

Point Estimation of a population parameter – concepts of Bias and 

Standard Error of an estimator, concepts of Unbiasedness, Minimum 

Variance, Consistency and Efficiency of an estimator, Method of 

Moments, Maximum Likelihood Method of estimation, Method of Least 

Squares, Point estimators of the parameters of Binomial, Poisson, and 

univariate Normal distributions.                                                    (6L)

   

Statistical tests of Hypotheses and Interval Estimation – Null and 

Alternative hypotheses, Types of Errors, Critical Region, Level of 

Significance, Power and p-values, Exact tests of hypotheses under 

Normal set-up for a single mean, the equality of two means, a single 

variance and the equality of two variances. ANOVA in one way 

classified data (fixed effect model). Test of Significance of sample 

correlation coefficient (null case) and tests of hypotheses for the equality 

of means and equality of variances of a bivariate Normal distribution. 

Confidence Interval and Confidence Coefficient, Exact confidence 

interval under Normal set-up for a single mean, single variance, the 



 

 

 

 

difference of two means and the ratio of two variances.                 (7L) 

                                                                                               

Large Sample Tests and related Interval Estimates of a single mean and a 

single proportion and difference of two means & two proportions, 

Pearsonian2 tests for goodness of fit &for homogeneity and 

independence in a contingency table.          (4L)

                                                      

 

 

GR B: Practicals based on Gr A1 and Gr A2 of HSTA1GE02L (30 marks) 
 
GR C: Internal Assessment (20 marks)  
NB: Revised w.e.f. July-2018 

 

Reference   
Group A1: 
 

1. Goon A.M., Gupta M. &Dasgupta B.(2001) : Fundamentals  of  

Statistics  (Vol. 1), World Press 

2. Yule G.U. & Kendall M.G.(1950) : Introduction to the Theory of 

Statistics, Charles Griffin 

3. Nagar A.L. & Das R.K. (1976): Basic Statistics 

4. Bhattacharyya G. K. &  Johnson R. A. (1977) : Concepts  &  

Methods  of  Statistics, J.Wiley 

 

Group A2: 
 
1. Goon A.M., Gupta M. &Dasgupta B.(1997): An Outline of 

Statistics(Vol 1), World Press 

2. Feller W.(1968) : An Introduction to Probability Theory & its 

Applications, John Wiley 

3. Cacoullos T. (1973): Exercises in Probability, Narosa 

4. Bhattacharyya  G. K. &  Johnson R. A.(1977) : Concepts  &  

Methods  of  Statistics, J.Wiley 

5. Freund J.E. (2001): Mathematical Statistics, Prentice Hall 

6. Pitman J. (1993): Probability, Narosa 

7. Stirzaker D. (1994): Elementary Probability, Cambridge University 

Press 

8. Rathie and Mathai: Probability and Statistics 

 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Semester  Four 
Name of the Course DescriptiveStatistics II, Probability II, Sampling Distributions & 

Statistical Inference 
Course Code HSTA1GE02L 

Theory/Composite Composite 

No. of Credits  (Th 4 + Pr 2 = 6 Credits) 

Course description 

/objective 
At the end of this course a student should be able to understand 
 
•   the salient features of metric data related to  two variables and three 
variables. 
•   analysis of categorical data. 
•   different aspects of bivariate discrete and continuous probability 
distribution.  
•   the application of different probability inequalities. 



 

 

 

 

•   the notion of sampling distribution of a statistic 
•   the importance of sampling distributions in statistical inference. 
•   the idea of statistical inference. 
•   the basics of estimation and testing of hypotheses. 
•   the criteria of a good estimator 
•   the basic principle underlying tests of significance with application to 
different distributions 
 

 

Syllabus  Group A1: Descriptive Statistics II (25 marks) 

 

Association of attributes- 2X2 contingency table.                                                          

Analysis of Bivariate Quantitative Data – Scatter Diagram, Product 

Moment Correlation Coefficient and its properties, Regression Analysis, 

Fitting of Linear and Polynomial equations by the principle of Least 

Squares, Correlation Index, Spearman’s Rank Correlation Coefficient.

                                                                                        (20L)

  

Analysis of Multivariate Quantitative Data – Multiple Regression, 

Multiple Correlation and Partial Correlation in three variables, their 

measures and related results.                                                              (10L) 

 

Group A2: Probability II, Sampling Distributions & Statistical 

Inference (25 marks) 

 

Joint Distribution of two random variables, Marginal and Conditional 

distributions, Covariance and Correlation, Simple Theorems including 

theorems on expectation and variance of a sum of random variables and 

expectation of product of random variables, Bivariate Normal 

distribution and statement of its general properties                     (6L) 

                                                            

 Concepts of Population and sample, Random Sampling and Sampling 

Distributions of Statistics, sampling distribution of sum of independent 

Binomial and Poisson variables, 2, t and F distributions (derivations 

excluded), sampling distribution of mean and variance of independent 

Normal variables.                                                                              (7L)                                                                                     

Point Estimation of a population parameter – concepts of Bias and 

Standard Error of an estimator, concepts of Unbiasedness, Minimum 

Variance, Consistency and Efficiency of an estimator, Method of 

Moments, Maximum Likelihood Method of estimation, Method of Least 

Squares, Point estimators of the parameters of Binomial, Poisson, and 

univariate Normal distributions.                                                    (6L)

   

Statistical tests of Hypotheses and Interval Estimation – Null and 

Alternative hypotheses, Types of Errors, Critical Region, Level of 

Significance, Power and p-values, Exact tests of hypotheses under 

Normal set-up for a single mean, the equality of two means, a single 

variance and the equality of two variances. ANOVA in one way 

classified data (fixed effect model). Test of Significance of sample 

correlation coefficient (null case) and tests of hypotheses for the equality 

of means and equality of variances of a bivariate Normal distribution. 

Confidence Interval and Confidence Coefficient, Exact confidence 

interval under Normal set-up for a single mean, single variance, the 



 

 

 

 

difference of two means and the ratio of two variances.                 (7L) 

                                                                                               

Large Sample Tests and related Interval Estimates of a single mean and a 

single proportion and difference of two means & two proportions, 

Pearsonian2 tests for goodness of fit &for homogeneity and 

independence in a contingency table.          (4L)

                                                      

 

 

GR B: Practicals based on Gr A1 and Gr A2 of HSTA1GE02L (30 marks) 
 
GR C: Internal Assessment (20 marks)  
 
NB: Revised w.e.f. July-2018 

 

Reference   
Group A1: 
 

5. Goon A.M., Gupta M. &Dasgupta B.(2001) : Fundamentals  of  

Statistics  (Vol. 1), World Press 

6. Yule G.U. & Kendall M.G.(1950) : Introduction to the Theory of 

Statistics, Charles Griffin 

7. Nagar A.L. & Das R.K. (1976): Basic Statistics 

8. Bhattacharyya G. K. &  Johnson R. A. (1977) : Concepts  &  

Methods  of  Statistics, J.Wiley 

 

Group A2: 
 
9. Goon A.M., Gupta M. &Dasgupta B.(1997): An Outline of 

Statistics(Vol 1), World Press 

10. Feller W.(1968) : An Introduction to Probability Theory & its 

Applications, John Wiley 

11. Cacoullos T. (1973): Exercises in Probability, Narosa 

12. Bhattacharyya  G. K. &  Johnson R. A.(1977) : Concepts  &  

Methods  of  Statistics, J.Wiley 

13. Freund J.E. (2001): Mathematical Statistics, Prentice Hall 

14. Pitman J. (1993): Probability, Narosa 

15. Stirzaker D. (1994): Elementary Probability, Cambridge University 

Press 

16. Rathie and Mathai: Probability and Statistics 

 

Evaluation  

 

 

CIA 20 marks 

End-Sem Th 50 marks 

Pr 30 marks 

Paper Structure  

(A group of 25 marks) 

Short questions  

(5 marks each) 

Long questions 

 (10 marks each) 

1 out of 2 2 out of 4 
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Syllabus for Course Work 

 

Programme Name : PhD in Chemistry 

Programme Code : PDCHE 

 

Introduced from 1 October 2015 

 

Duration : 2 Semesters 

Credit : 16 

Full marks : 200 

 

 

 

 



Semester 1 

Course 1 

Course Name :  

Course Code : PDCHERM 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

Module 1 : Marks – 20 (10+10) 

• Definition of Scientific Research 

• History of Researches in Chemistry and Chemical Sciences 

Module 2 : Marks Research Methodology in Chemistry – 30 (10+20) 

• Different Methods of Researches in Chemistry  

• Computational Approaches in Research (Revised / added from July 2018) 

 

 

 

 

 

 Semester 1 

Course 2 

Course Name : Research Ethics 

Course Code : PDCHERE 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

Module 1 : Marks – 20 (10+10) 

• What is Research Ethics 

• Parameters of Research Ethics 

Module 2 : Marks – 30 (10+20)  

(Revised / added from July 2018)  

• Tools to maintain research Ethics 

• Statutory Guidelines   

 

 

 

 

 



Semester 2 

Course 3 

Course Name : Advanced Level Research Course 1 

Course Code : PDCHEALRC1 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

The details syllabus will be fixed on the special area chosen by the research scholar for his 

PhD studies. This will be an advanced course, i.e. post-M.Sc./M.Tech. level course. 

This course may be theoretical or experimental in nature and may have both the components. 

Research Supervisor and the concerned Research Advisory Committee will finalise the details 

of the course. This will not be a course as taught in post graduate classes ; rather it will assist 

the scholar in exploring his area of research in a more accurate and deeper way. The 

assessment of the course may be done in any innovative methods, such as presentation, term 

paper writing, special experimentation and its analysis etc.  
 

 

 

Semester 2 

Course 3 

Course Name : Advanced Level Research Course 2 

Course Code : PDCHEALRC2 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

The details syllabus will be fixed on the special area chosen by the research scholar for his 

PhD studies. This will be an advanced course, i.e. post-M.Sc./M.Tech. level course. 

This course may be theoretical or experimental in nature and may have both the components. 

Research Supervisor and the concerned Research Advisory Committee will finalise the details 

of the course. This will not be a course as taught in post graduate classes ; rather it will assist 

the scholar in exploring his area of research in a more accurate and deeper way. The 

assessment of the course may be done in any innovative methods, such as presentation, term 

paper writing, special experimentation and its analysis etc.  
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Syllabus for Course Work 

 

Programme Name : PhD in Computer Science 

Programme Code : PDCOM 

 

Introduced from 1 August 2019 

 

Duration : 2 Semesters 

Credit : 16 

Full marks : 200 

 

 

 

 



Semester 1 

Course 1 

Course Name : Research Methodology in Computer Science 

Course Code : PDCOMRM 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

Module 1 : Marks – 20 (10+10) 

• Definition of Scientific Research 

• History of Researches in Computational Sciences 

Module 2 : Marks – 30 (10+20) 

• Different Methods of Researches in Computer Science 

 

 

 

 

 

 Semester 1 

Course 2 

Course Name : Research Ethics 

Course Code :  

Credit : PDCOMRE 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

Module 1 : Marks – 20 (10+10) 

• What is Research Ethics 

• Parameters of Research Ethics 

Module 2 : Marks – 30 (10+20)  

• Tools to maintain research Ethics 

• Statutory Guidelines   

 

 

 

 

 

 

 



Semester 2 

Course 3 

Course Name : Advanced Level Research Course 1 

Course Code : PDCOMALRC1 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

The details syllabus will be fixed on the special area chosen by the research scholar for his 

PhD studies. This will be an advanced course, i.e. post-M.Sc./M.Tech. level course. 

This course may be theoretical or experimental in nature and may have both the components. 

Research Supervisor and the concerned Research Advisory Committee will finalise the details 

of the course. This will not be a course as taught in post graduate classes ; rather it will assist 

the scholar in exploring his area of research in a more accurate and deeper way. The 

assessment of the course may be done in any innovative methods, such as presentation, term 

paper writing, special experimentation and its analysis etc.  
 

 

 

Semester 2 

Course 3 

Course Name :  

Course Code : PDCOMALRC2 Advanced Level Research Course 2 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

The details syllabus will be fixed on the special area chosen by the research scholar for his 

PhD studies. This will be an advanced course, i.e. post-M.Sc./M.Tech. level course. 

This course may be theoretical or experimental in nature and may have both the components. 

Research Supervisor and the concerned Research Advisory Committee will finalise the details 

of the course. This will not be a course as taught in post graduate classes ; rather it will assist 

the scholar in exploring his area of research in a more accurate and deeper way. The 

assessment of the course may be done in any innovative methods, such as presentation, term 

paper writing, special experimentation and its analysis etc.  
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Syllabus for Course Work 

 

Programme Name : PhD in Physics 

Programme Code : PDPHY 

 

Introduced from 1 October 2015 

 

Duration : 2 Semesters 

Credit : 16 

Full marks : 200 

 

 

 

 



Semester 1 

Course 1 

Course Name : Research Methodology in Physics  

Course Code : PDPHYRM 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

Module 1 : Marks – 20 (10+10) 

• Definition of Scientific Research 

• History of Researches in Physics and Physical Sciences 

Module 2 : Marks – 30 (10+20) 

• Different Methods of Researches in Physics  

• Computational Approaches in Research (Revised / added from July 2018) 

 

 

 

 

 

 Semester 1 

Course 2 

Course Name : Research Ethics 

Course Code : PDPHYRE 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

Module 1 : Marks – 20 (10+10) 

• What is Research Ethics 

• Parameters of Research Ethics 

Module 2 : Marks – 30 (10+20)  

(Revised / added from July 2018)  

• Tools to maintain research Ethics 

• Statutory Guidelines   

 

 

 

 

 



Semester 2 

Course 3 

Course Name : Advanced Level Research Course 1 

Course Code : PDPHYALRC1 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

The details syllabus will be fixed on the special area chosen by the research scholar for his 

PhD studies. This will be an advanced course, i.e. post-M.Sc./M.Tech. level course. 

This course may be theoretical or experimental in nature and may have both the components. 

Research Supervisor and the concerned Research Advisory Committee will finalise the details 

of the course. This will not be a course as taught in post graduate classes ; rather it will assist 

the scholar in exploring his area of research in a more accurate and deeper way. The 

assessment of the course may be done in any innovative methods, such as presentation, term 

paper writing, special experimentation and its analysis etc.  
 

 

 

Semester 2 

Course 3 

Course Name : Advanced Level Research Course 2 

Course Code : PDPHYALRC2 

Credit : 4 

Full Marks : 50 

Teaching-learning Hours : 24 Hours 

The details syllabus will be fixed on the special area chosen by the research scholar for his 

PhD studies. This will be an advanced course, i.e. post-M.Sc./M.Tech. level course. 

This course may be theoretical or experimental in nature and may have both the components. 

Research Supervisor and the concerned Research Advisory Committee will finalise the details 

of the course. This will not be a course as taught in post graduate classes ; rather it will assist 

the scholar in exploring his area of research in a more accurate and deeper way. The 

assessment of the course may be done in any innovative methods, such as presentation, term 

paper writing, special experimentation and its analysis etc.  
 


