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THE SEMESTER 1 MDC SUBJECTS ARE 

1. FINANCIAL INSTITUTIONS AND MARKETS. 

 
 

FOR SEMESTER 2. 

1. ENTREPRENEURSHIP CONCEPT, THEORY AND PRACTICES 

 
 

FOR SEMESTER 3 

1. INDIA’S DIVERSITY AND BUSINESS. 
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MCB-IDC: INTRODUCTION AND SCOPE OF MICROBIOLOGY 

(OFFERED IN SEMESTER II ONLY) 

 

MCB-IDC-TH (THEORY) 

Full Marks : 50    Credit : 2 

 

Unit 1 History of Development of Microbiology 

Development of microbiology as a discipline, Spontaneous generation vs. biogenesis. 

Contributions of Anton von Leeuwenhoek, Louis Pasteur, Robert Koch, Joseph Lister, Alexander 

Fleming 

Role of microorganisms in fermentation, Germ theory of disease, Development of various 

microbiological techniques and golden era of microbiology, Development of the field of soil 

microbiology: Contributions of Martinus W. Beijerinck, Sergei N. Winogradsky, Selman 

A.Waksman Establishment of fields of medical microbiology and immunology through the work 

of Paul Ehrlich, Elie Metchnikoff, Edward Jenner 

Unit 2 Diversity of Microorganisms 

Systems of classification : Binomial nomenclature, Whittaker’s five kingdom and Carl 

Woese’s three kingdom classification systems and their utility 

General characteristics of different groups: Acellular microorganisms (Viruses, Viroids, Prions) 

and Cellular microorganisms (Prokarya: Archaea and Bacteria, Eukarya: Algae, Fungi and 

Protozoa) giving definitions and citing examples 

Protozoa : Methods of nutrition, locomotion & reproduction - Amoeba, Paramecium and 

Plasmodium 

Unit 3    Microscopy 

Bright Field Microscope, Dark Field Microscope, Phase Contrast Microscope, Fluoresence 

Microscope,Transmission Electron Microscope, Scanning Electron Microscope 

Unit 4    Sterilization 

Moist Heat, Autoclave, Dry Heat, Hot Air Oven, Tyndallization, Filteration. 

Unit 5 Microbes in Human Health & Environment 

Medical microbiology and immunology: List of important human diseases and their causative 

agents of various human systems. Definitions of immunity (active/passive), primary and 

secondary immune response, antigen, antibody and their types 

Environmental microbiology: Definitions and examples of important microbial interactions – 

mutualism, commensalism, parasitism, Definitions and microorganisms used as biopesticides, 

biofertilizers, in biodegradation, biodeterioration and bioremediation (e.g. hydrocarbons in oil 

spills) 

Unit 6 Industrial Microbiology 

Definition of fermentation, primary and secondary metabolites, types of fermentations and 

fermenters and microbes producing important industrial products through fermentation. 
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Unit 7 Food and Dairy Microbiology 

Microorganisms as food (SCP), microorganisms in food fermentations (dairy and non dairy 

based fermented food products) and probiotics.Microorganisms in food spoilage and food borne 

infections.  

SUGGESTED READING 

1. Tortora GJ, Funke BR and Case CL. (2008). Microbiology: An Introduction. 9th 

edition,. Pearson Education 

2. Madigan MT, Martinko JM, Dunlap PV and Clark DP. (2014). Brock Biology of 

Microorganisms, 14th edition. Pearson International Edition 

3. Cappucino J and Sherman N. (2010). Microbiology: A Laboratory Manual. 9th edition. 

Pearson Education Limited 

4. Wiley JM, Sherwood LM and Woolverton CJ. (2013) Prescott’s Microbiology. 9
th 

Edition. McGraw Hill International. 

5. Atlas RM. (1997). Principles of Microbiology. 2nd edition. WM.T.Brown Publishers. 

6. Pelczar MJ, Chan ECS and Krieg NR. (1993). Microbiology. 5th edition. McGraw 

Hill Book Company. 

7. Stanier RY, Ingraham JL, Wheelis ML, and Painter PR. (2005) General Microbiology, 

5th edition. McMillan. 

 

MCB-IDC-TU (TUTORIAL) 

Full Marks : 25    Credit : 1 

 

Students will have to submit a writeup within 3000 words for internal evaluation and viva voce. 
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CU 

 

 
Agenda: Physical Education Course structure for NEP-2020 UG programme 

 

The members, after a threadbare discussion, resolved the following under this agenda. 

(i) The nomenclature of the subject, which is now known as Physical Education, shall be named as Physical Education and Sport 

in NEP - 2020 4-year UG course from the academic session 2023 - 2024. 

(ii) - - - - - - - 

(iii) - - - - - - - 

(iv) The subjects in the subsequent semesters shall be the following (in the structure provided by CU). 
 
 

 DSC/Core Minor IDC/MDC Seminar/ 
Internship 

Dissertation/ 
Research Work 

Semester 22x4 =88 8x4=32 3x3 = 9 1x3=3 1x4=4 +1x8=8 

1 1x4 = 4 (3TH +1P/TU) 
 

Introduction and History of Physical 
Education and Sport 
Practical - Marching 

1x4 = 4 (3TH +1P/TU) 
 

Introduction and History of 
Physical Education and Sport 
Practical - Marching 

1x3 = 3 (2TH +1P/TU) 
 

Introduction and History of 
Physical Education and Sport 
Practical - Marching 

  

2 1x4 = 4 (3TH +1P/TU) 
 

Health, Wellness and Yoga Education 
Practical - Yoga 

1x4 = 4 (3TH +1P/TU) 
Health, Wellness and 

Yoga Education 
Practical - Yoga 

1x3 = 3 (2TH +1P/TU) 
Health, Wellness and 
Yoga Education 
Practical - Yoga 

  

3 2x4 = 8 (3TH +1P/TU) 

 
(i) Contemporary Physical Education 
(ii) Formal Activities 

1x4 = 4 (3TH +1P/TU) 
 

Contemporary 
Physical Education 
Practical - Formal Activities 

1x3 = 3 (2TH +1P/TU) 
 

Contemporary 
Physical Education 
Practical - Formal Activities 

  

 

 

 

  



Interdisciplinary Course (IDC) 

Elementary Economics (ECON-MD-IDC1-1-Th/ ECON-MD-IDC2-2-Th/ ECON-MD-IDC3-3-Th) 

Marks: 50       Credits: 2 
No. of Lecture hours (Th): 30 

[For Semester-I/ II/ III] 
 

1. Elementary Microeconomic Concepts:         10 Lecture Hours 

1.1 Theory of Demand and Supply--Determinants, Law of demand and supply, Demand and supply curves 

1.2 Elasticity of Demand and Supply--Concepts of Price and income elasticity and implications 

1.3 Theory of Production and Cost—Production function--Concepts of TP, AP, MP, short run-long run and 

different cost curves-social and external costs  

1.4 Market--Different forms-TR, AR and MR-- Pricing and Output Decisions under Perfect competition and 

monopoly--features and equilibrium (diagrammatic representation only) 

  

2. Elementary Macroeconomic Concepts:       10 Lecture Hours 

2.1 National Income Accounting –Circular flow-- concepts of GNP, GDP, NNP, NDP, National Income 

2.2 Money and Banking--Different measures of money supply, Difference between central and commercial 

bank and their functions  

2.3 Inflation --Definition, types and anti-inflationary policy 

2.4 Fiscal Policy & Monetary Policy -Objectives and Instruments  

2.5 International Trade and contemporary issues--Balance of Payments (BOP)--Concepts autonomous and 

accommodating transactions, Functions of IMF, World Bank, WTO Exchange Rates—PPP (Concepts only)  

 

3. Elementary Economic Development Concepts:     5 Lecture Hours 

3.1 Growth vs. Development  

3.2 Development Indicators - Human Development Index (HDI), Gender (GDI), Poverty (MPI), Inequality 

(GINI) Indices—India’s rank  

3.3 Sustainable development--concepts and Goals 

 

4. Elementary Concepts of Indian Economics:       5 Lecture Hours 

4.1 Economic Reforms in India—Background, Basic steps of trade, industry and financial sector reforms 

4.2 NITI AYOG-Structure and objectives 

 
 

 



Interdisciplinary Course (IDC) 

Elementary Economics (ECON-MD-IDC1-1-Tu/ ECON-MD-IDC2-2-Tu/ ECON-MD-IDC3-3-Tu) 
Marks: 25       Credit: 1 

No. of Lecture hours (Tu): 15 

[For Semester-I/ II/ III] 
 

Mode of Tutorial Examination: Viva or Presentation plus viva 

 

References: 

Unit-1 

1. G.Mankiw. 2007, Economics: Principles and Applications, India edition by South Western, Cengage 

Learning  

2. R.G. Lipsey. An Introduction to Positive Economics, ELBS (6th edition)  

4. Pindyck, Rubinfeld and Mehta, Microeconomics, Pearson  

5. G.S.Maddala and E. Miller, 1989, Microeconomics, Prentice Hall, McGraw Hill International Editions 

7. Ferguson, C.E. and Gould, J.P. : Microeconomic Theory, Aitbs Publishers and Distributors, New Delhi.  

Unit-2 

1. Dornbusch, Fischer and Startz, Macroeconomics, McGraw Hill, 11th edition, 2010.  

2. N. Gregory Mankiw. Macroeconomics, Worth Publishers, 2010.  

3. Branson,William, Macroeconomic Theory and Policy, East West Press 

4.Salvatore, D, Internaional Economics, John Wiley and sons 

5. Sikdar Soumyen, Principles of Macroeconomics, Oxford University Press. 

6. https://www.imf.org/en/Home 

7. https://www.worldbank.org/en/home 

8. https://www.wto.org/ 

Unit-3 

1. Thirlwall, A.P, Growth and Development, Fourth Edition, ELBS  

2. Todaro, M.P, Economic Development, Sixth Edition, AWL 

Unit-4  

1. Puri, V.K & Mishra, S.K, Indian Economy, Himalaya Publishing House  

2. Dutt & Sundharam, Indian Economy, S. Chand 

https://www.imf.org/en/Home
https://www.worldbank.org/en/home
https://www.wto.org/
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 A.Rajadhyaksha and P.Willemen,  Encylopaedia of Indian Cinema, Routledge 2012. 

A. Deshpande, Class, Power and Consciousness in Indian Cinema and Television, 

Primus,2014 
Mira K. Desai ed., Regional Language Television in India Profiles and Perspectives      
Routledge,2022 

Blain Brown,The Basics of Filmmaking, Routledge, 2020 
Darius Cooper, The Cinema of Satyajit Ray Between Tradition and Modernity, 

Cambridge,2000 
Sukhbilas Barma, ‘Indian Folk Music’ Global Vision Publishing House, 2004. 
Dinesh Chandra Sen ‘The Folk - Literature of Bengal’. Gyan Publishing 
House, 2006. 

        সসসসস সসসসসসসসস,   সসসস সসসস সসস , Ananda Publishers Ltd. 
2014 

       সসসসস সসসসসসসসস,   সসসস, সসসসসসস    2015 

     সসস  সসসসসসস সসসসসসসস, সসসসসস সসসসসসসসসস , সসসসস  2014 

 

                    Inter disciplinary/ courses (IDC): 3 Credits 

HIS -IDC Making of Contemporary India (1919 -1964) 

 

Making of Contemporary India (1919 -1964) 

Learning Objective 

This course focusses on the major national movements that led on to India’s 

independence in 1947 .It also discusses the impact of Partition on society and culture 

and finally the evolution of  Parliamentary democracy and Indian foreign policy during 

its early days.  

 

1. Gandhian Movements – Non –cooperation movement, Civil Disobedience, Quit 

India  Movement 

2 Road to Independence and Partition:  Movements outside the Gandhian fold- 

Revolutionary nationalism, Subhas Chandra Bose and role of INA, RIN Mutiny. 

3 Challenges of Communalism –Pakistan Resolution (1940) 

4 Constitutional formulas –Wavell plan, Cripps and Cabinet Mission-Mountbatten 

Plan 

5 Impact of Partition on Indian society and culture. 

6 Evolution of Parliamentary Democracy  

7 India’s foreign policy in the Nehruvian era. 

Suggested Readings: 

https://www.rokomari.com/book/publisher/112
History
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1.Sekhar Bandyopadhay, From Plassey to Partition and After, Orient Blackswan   
2. Bipan Chandra ,et. al,  India ‘ s Struggle for Independence, Penguin1988 

3. Sugata Bose and Ayesha Jalal, Modern South Asia History,Culture,Political Economy 
,Oxford 1999 
4. Rudrangshu Mukherjee et.al.  A New History o f India, Aleph 2023. 

5.বতন্দযাপাধযায় কশখর, পলাসশ কথতক পাটিসশান ও তারপর (From Plassey to Partition and 

after), ওসরতয়ন্ট লংমযান 

6.চন্দ্র সবপান এবং অনযানয, ভারততর স্বাধীনতা িংোম, (India’s Struggle for Independence) 

কক সপ বাগসচ এন্ড ককাং, কলকাতা 

7. চন্দ্র সবপান এবং অনযানয, ভারতবষ স – স্বাধীনতার পতর, (India after Independence), 

আনন্দ পাবসলশাি স, কলকাতা  

8.কিশাই এ আর, ভারতীয় জাতীয়তাবাতির িামাশ্চজক পিভূসম, (Social Background to Indian 

Nationalism) কক সপ বাগসচ এন্ড ককাং, কলকাতা 

9.জয়া চযািাজী, বাংলা ভাগ হলঃ সহন্দ ুিাম্প্রিাসয়কতা ও কিশ-সবভাগ, ১৯৩২-১৯৪৭ 

(Bengal Divided : Hindu Communalism and Partition 1932 – 1947) এল আলমা 

পাবসলতকশনি, কলকাতা, ২০০৩ 

10.িত্ত রজনী পাম, আশ্চজকার ভারত (India Today) 

11.িরকার িুতশাভন, বাংলার করতনিা াঁি, (Notes on Bengal Renaissance), িীপায়ন, কলকাতা 

12. শ্চিপাঠী অমতলশ, ভারততর মুশ্চিিংরাতম চরমপন্থী পব স, (The Extremist Challenge) 

আনন্দ পাবসলশাি স, কলকাতা 

13.িুর সনসখল, ভারতীয় জাতীয়তাবািী আতন্দালতনর পিভূসম, পশ্চিমবঙ্গ রাজয পুস্তক 

পষ সি, ১৯৮৯ 

চতট্টাপাধযায় প্রণবকুমার, আধুসনক ভারত (১৮৫৮-১৯২০) (১ম খন্ড) পশ্চিমবঙ্গ রাজয পুস্তক 

পষ সি, ১৯৯৮  

14.চতট্টাপাধযায় প্রণবকুমার, আধুসনক ভারত (১৯২০-১৯৪৭) (২য় খন্ড) পশ্চিমবঙ্গ রাজয 

পুস্তক পষ সি, ১৯৯৯ 

15.কিন িুনীল, ভারতত কৃসষিম্পকস(১৭৯৩-১৯৪৭)(Agrarian Relations in India (1793-1847) 

পশ্চিমবঙ্গ রাজয পুস্তক পষ সি, ১৯৮৫ 

16.শ্চিপাঠী অমতলশ, স্বাধীনতা িংোতম ভারততর জাতীয় কংতেি, আনন্দ পাবসলশাি স, 

কলকাতা  

17. চন্দ্র সবপান, আধুসনক ভারতঃ ঔপসনতবসশকতাবাি ও জাতীয়তাবাি (Nationalism and 

Colonialism), কক সপ বাগসচ এন্ড ককাং, কলকাতা . 
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     Ed., Tata McGraw Hill, Singapore, 2009.  

[3] Hamdy A. Taha, Operations Research, An Introduction, 8th Ed., Prentice-Hall  

      India, 2006.  

[4] G. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002. 

[5] Churchman, Ackoff, Arnoff, Introduction to Operations Research, John Wiley and  

     Sons Inc., 1957. 

[6] Billy, E. Gillet, Introduction to Operations Research: A  Computer Oriented  

     Algorithmatic Approach, TMH Edition, 1979. 

[7] Swarup K., Gupta P.K., Man Mohan, Operations Research, Sultan Chand and Sons,  

     2020. 

[8] Chakraborty J. G. and Ghosh, P.R., Linear Programming and Game Theory,  Moulik 

      Library, 1979. 

 

 

 

 

MATH-H-IDC1-1-Th 
 

Mathematical Logic 
Full marks: 75 ( Theory: 50 and Tutorial: 25 ) 

(45classes ) 

 
Introduction: propositions, truth table, negation, conjunction and disjunction. 

Implications, biconditional propositions.  

 

General Notions: Formal language, object and meta language, general definition 

of a Formal Theory/Formal Logic. 
 

Propositional Logic: Formal theory for propositional calculus, derivation, proof, 

theorem, deduction theorem, conjunctive and disjunctive normal forms, 

semantics, truth tables, tautology, adequate set of connectives, applications to 

switching circuits, logical consequence, consistency, maximal consistency, 

Lindenbaum lemma, soundness and completeness theorems, algebraic semantics. 
 

Modal PropositionalLogic: Introduction, modal operators, well formed 

formulas, axioms of systems K, T, B, S4, S5, Rules of inference, interpretation in 

Kripke frame, validity, connection of accessibility relation with the systems, 

Statements of soundness and completeness theorems. 

 

Kalyan
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Kalyan
Typewriter
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Predicate Logic: First order language, symbolizing ordinary sentences into first 

order formulae, free and bound variables, interpretation and satisfiability, models, 

logical validity, formal theory for predicate calculus. 

 

Fuzzy Logic: Many-valued logic, 3-valued logic of Lukasiewich, the truth tables 

of conjunction, disjunction, negation and implication, tautology and validity, 

Infinite valued logic, calculation of truth values of  the logical connectives.   

 

Applications (briefidea): Applicationsof  Modal Logic in Artificial Intelligence, 

database theory, distributed system, cryptography. Applications of Fuzzy Logic 

in Artificial Intelligence, Soft computing, Decision theory, NLP, Pattern 

recognition. 
 

References 

 

 [1] Elliott Mendelson; Introduction to mathematical logic; Chapman & Hall; London, 

      1997. 

[2] Angelo Margaris; First order mathematical logic; Dover publications, Inc, New  

      York ,1990. 

[3] S.C.Kleene; Introduction to Metamathematics; Amsterdam; Elsevier, 1952.  

[4] J.H.Gallier; Logic for computer science; John.Wiley& Sons, 1987. 

[5] H.B.Enderton; A mathematical introduction to logic; Academic Press; New York  

     1972. 

[6]  Chakraborty, M., Lecture note: A journey through the logic wonderland, IIEST,  

      Shibpur, 2016. 

 

 

MATH-H-IDC2-2-Th 

Financial Mathematics 
Full marks: 75 ( Theory: 50 and Tutorial: 25 ) 

( 45classes ) 

 

• Profit, Loss and discount, Dividend, Calculation of income tax, 

Tabulations, Bar graphs, Pie charts, Line graphs. 

 
• Introduction to Financial Markets and Instruments: Money Market and Capital 

Market, Financial Instruments – Stock, Bonds, Derivatives; Concept of Value 

(intrinsic) vs. Price of Financial Instruments, Concept of Arbitrage. 



• Time Value of Money: Interest (simple and compound, discrete and 

continuous), Annuities, net present value, internal rate of return (calculation 

by bisection and Newton-Raphson methods), Comparison of NPV and IRR. 

• Bonds: Bond Valuation; Bond Prices and Yields; Duration, Convexity, 

Interest Rate Risk; Fixed vs. Floating Rate Bonds, Immunization. 

• Portfolio Theory: Brief introduction to expectation, variance, covariance and 

correlation; Asset Return and Risk; Portfolio Risk (Variance) and Return– 

Historical and Ex-Ante; Diversification and Risk Reduction; Feasible and 

Optimal Portfolio – Efficient Frontier; Markowitz model (review of Lagrange 

multipliers for 1 and 2 constraints). 

 

References 

[1] David G. Luenberger; Investment Science; Oxford University Press, Delhi,  

     1998. 

[2] John C. Hull; Options, Futures and Other Derivatives, 6th Ed.; Prentice-Hall  

     India, Indian reprint, 2006. 

[3] Sheldon Ross; An Elementary Introduction to Mathematical Finance, 2nd Ed, 

     Cambridge University Press, USA, 2003. 

[4] Chandra P., Investment Analysis and Portfolio Management; McGraw Hill 

      Education, 5th Ed., 2017. 

[5] Ales Cerny: Mathematical Techniques in Finance: Tools for incomplete  

     markets, PrincetonUniversity Press, 2009. 

[6]S.R. Pliska, Introduction to Mathematical Finance: Discrete time model,  

    1st Ed., Wiley, 1997. 

[7] Karatzas and S. Shreve, Method of Mathematical Finance, Springer, New  

     York, 2016. 
 

 

 

 

 



MATH-H-IDC3-3-Th 
 

Bio - Mathematics 
 

Full marks: 75 ( Theory: 50 and Tutorial: 25 ) 

(  45 classes ) 
 

Mathematical biology and the modelling process: What is a model? Essential 

features of a modelling approach, Identification of variables, parameters, 

constants for a model; type of models (linear-nonlinear and continuous –

discrete). 

 

Simple single-species continuous population growth models: 

Malthus model (1798): deduction (basic assumptions), analytic solution, 

doubling time; behavior of population size as 𝑡 → ∞,
Stability  analysis of the steady states of the Malthus model; limitations. 

 

Logistic model (Verhulst 1838): motivation (Gause’s 1934 Experiments) and 

formulation (basic assumptions), analytic solution, behavior of population size 

as 𝑡 → ∞ for different initial population size, carrying capacity. Effects of 

harvesting in a single species population: Constant-yield harvesting, constant-

effort harvesting. 

 

One dimensional models, fixed points, stability analysis of fixed points, phase 

diagrams. 

Non-dimensionalization and re-parametrization in a model: Necessity and 

applications. 

 

Bifurcation: Saddle-node, transcritical and pitchfork bifurcations in one-

dimensional case. 

 

Insect outbreak model (Morris, 1963): The spruce budworm model – 

deduction (basic assumptions), analysis of steady states, presence of saddle-

node bifurcation; real life applications. 

 

Interacting populations: Predator-prey model (basic assumptions) and Lotka 

(1925)-Volterra (1926) model (basic assumptions) – deduction, Steady states. 

 

Chemical Reaction Kinetics; Law of mass action; Enzymatic reaction; 

 Enzyme Kinetics; Elimination of variables – model reduction; Michaelis-

Menten kinetics (proposed in 1913). Formulation of model (basic assumptions) 

and steady states. 



 

Gene regulation networks:Introduction, basic assumptions,  two dimensional 

model; Constitutive gene expression; Gene transcription regulation by 

activators; Gene transcription regulation by repressors; Regulation of gene 

transcription: auto-activation and auto-inhibition. 

 

Epidemic models: Basic terminologies. 

SI model (assumptions), Kermack-McKendrick SIR model 1927 (basic 

assumptions) assuming total population as constant, Formulation of the 

models.  Concept of basic reproduction number. 

 

Discrete single-species models: Linear models, growth models, decay 

models, discrete Logistic models. 

 

Overview of nonlinear difference equations: Steady states and linear 

stability analysis, Graphical solution of difference equations – cobwebbing. 

 
 

 

 

 

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. 

[6] F. Brauer and C. Castillo-Chavez, Mathematical Models in Population  

      Biology and Epidemiology, Springer, 2012. 

[7] S. H. Strogatz, Nonlinear Dynamics and Chaos, Perseus Books, 1994.  
[8] N.F. Britton, Essential Mathematical Biology, Springer-Verlag London, 

     2003. 

[9] R F Morris, The Memoirs of the Entomological Society of Canada,   

     Cambridge.org, 1963. 
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IDC  

(INTER DISCIPLINARY COURSE) 

(a) Medical Science; (b) Mathematics & Astronomy; (c) Architecture . 
References : 

i) Bose, D.M., Sen, S.N., Subbarayappa, B.V. : A Concise History of Science in India, Indian National 

Science Academy, New Delhi. 

ii) Shrushti, Keshav : Science and Technology in Ancient India, Vijñāna Bhārati Publication. 

iii) Naqvi, Nasim, H. : A Study of Buddhist Medicine and Surgery in Gāndhāra, MLBD, Delhi. 

iv) Subbarayappa, B.V. : Medicine and Life Sciences in India : History of Science, Philosophy and Culture 

in India (Vol. IV, Part 2), D.P. Chattopadhyaya (Gen. Ed.), Centre for Studies in Civilizations, New 

Delhi. 

v) Shukla, D.N. : Vāstu-Śāstra: Hindu Science of Architecture – Mānasāra Series (Vol. 1), Munshiram 

Monoharlal Publishers Pvt. Ltd., New Delhi. 

vi) Shukla, D.N. : Vāstu-Śāstra: Hindu Canons of Iconography and Painting – (Vol. 2), Munshiram 

Monoharlal Publishers Pvt. Ltd., New Delhi. 

vii) Subbarayappa, B.V. : The Tradition of Astronomy in India, Jyotiḥśāstraḥ: History of Science, 

Philosophy and Culture in India (Vol. IV, Part 2), D.P. Chattopadhyaya (Gen. Ed.), Centre for Studies 

in Civilizations, New Delhi. 

viii) Datta, Bibhutibhusan, Singh, Avadhesh Narayan : History of Hindu Mathematics (Part I & II), Asia 

Publishing House, New Delhi. 

ix) Dhaky, M.A. : Architecture in India : History of Science, Philosophy and Culture in India (Vol. IV, Part 

2), D.P. Chattopadhyaya (Gen. Ed.), Centre for Studies in Civilizations, New Delhi. 
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          Zoology 

 
The University will offer Zoology related IDC as the Paper of Animal Science which will be selected by Students pursuing 

Major and Minor Courses other than Zoology 

 
PART I: SEMESTER 1 

IDC-1: Animal Biology IDC-1-TH 

 
 

Full Marks 75 3 Credits 50 Hours 

Unit 1: Animal Diversity 10 

Phylum Characters and example: [Non-chordates-Porifera, Cnidaria, Ctenophora, 

Platyhelminthes, Nemathelminthes, Annelida, Arthropoda, Mollusca and Echinodermata]; 

Chordata 

 

Unit 2: Genetics 12 

1. Mendelian Principles and Laws of inheritance 

2. Linkage and Recombination basic Concepts 

3. Sex Determination with reference to Drosophila [only genic balance theory] 

4. Chromosomal Aberration [Structural and Numerical] 

 

Unit 3: Biodiversity and Wildlife 15 

1. Biodiversity: Definition, typesand value 

2. Biodiversity: Indices [Shannon & Simpson] 

3. Conservation: in situ and ex situ [outline idea] 

4. Conservation Priority: Hotspot, Megadiversity, Sensitive Ecosystem 

5. Indigenous Knowledge and PBR: Basic Concepts 

 

Unit 4: Insect Vectors 8 

1. Concept of Vector: Biological and Mechanical Vectors with examples 

2. Disease cycle & Reservoir Concept 

3. Major Vectors: Mosquito (Anopheles sp. &Aedes sp.) Life cycle, control, role as vector. 

 

Unit 5: Laboratory techniques and Instrumentation 5 

1. Basics of Light Microscopy 

2. Principles and Application of Colorimetry 

3. Principles and application of Ultracentrifugation 

 

 

Animal Biology Lab: IDC-1-P 

Full Marks 25 1 Credit 20 Hours 

 

List of Practical 

1. Karyotype analysis of Klinefelter, Down, Turner, Edward & Patau Syndrome 

2. Identification (Phylum and specimen characters): Amoeba, Paramoecium, Sycon, Neptune’s Cup, Taenia, Ascaris, Nereis, 
Pheretima, Pila, Lamelledens, Penaeus, Macrobrachium, Musca, Anopheles, Culex, Asterias. 

3. One Local-Outdoor Trip for Biodiversity Studies. 



INTERDISCIPLINARY COURSE 

Fundamentals of Computer Science and its applications             45 hrs 
 

Course Outcome: 

• Demonstrate the basic concepts of Computer science, such as Computer 
Architecture, Data representation, Algorithms, and Data structures. 

• Write basic programs in a high-level programming language, such as Python. 

• Explain how computers communicate with each other over a network. 

• Explain how artificial intelligence is used in real-world applications. 

• Use ICT tools to create documents, spreadsheets, and presentations. 

 

Detailed Syllabus 

• Introduction to computers and computing                                                  08 hr. 

History of computing and the different types of computers that are available today, 
Generations of computers, Basic Building blocks (CPU, Memory, I/O Devices), 
types of computer (Mainframe, Desktop, Laptop, System on Chip). Classification 
of Software – System and Application Software, Basic Security Anti-Virus. 

• Data representation and number systems                                                  04 hr 

Concept of binary code, ASCII and how it is used to represent data in computers, 

How different number systems work 

• Algorithms and data structures                       06 hr  

Basic concepts of algorithms and data structures: Common algorithms and data 
structures, such as sorting algorithms and linked lists. 

 

• Office suite                                                                                                 08 hr 
 
Word processors, Spreadsheets, and Presentation   

• Programming languages              08 hr 

Basic concepts of programming languages: types of programming languages , 
machine language, assembly language, high level language, Introduction to 
writing basic programs in Python ( Finding prime numbers,  finding GCD of two 
numbers etc,) 

 

Computer Science



 

• Networking                         05 hr 

Basic concept of networking and how computers communicate with each other, 
LAN, WAN, Introduction to the concept of the internet and how it works.  Mobile 
communication 

• Artificial intelligence               05 hr  

Basic concept of artificial intelligence and how it is used in computers.  Introduction 
to Machine Learning, Preliminary concept of Big Data, Recommendation System, 
Conversation Agents like ChatGPT, Prompt Engineering 

•  Information and Communications (ICT) Tools          01 hr 

 Importance of ICT tools, different types of ICT tools and their uses 

 

Recommended Books: 

1. Computer Science: An Interdisciplinary Approach, Robert 
Sedgewick (Author), Kevin Wayne (Author) 

2. Introduction To Computer Science, Anita Goel Pearson India 

 

https://www.amazon.in/Robert-Sedgewick/e/B000AQ4JCO/ref=dp_byline_cont_book_1
https://www.amazon.in/Robert-Sedgewick/e/B000AQ4JCO/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Kevin+Wayne&search-alias=stripbooks


Structure of Statistics Interdisciplinary Course 
 

Semester Course / Paper Code Course Name 

1 STAT-H-IDC1-1-Th / P  

Statistics for Practitioners 2 STAT-H-IDC2-2-Th / P 

3 STAT-H-IDC3-3-Th / P 

 

 

 

 

STAT-H-IDC1-1-Th / STAT-H-IDC2-2-Th / STAT-H-IDC3-3-Th 2 Credits 

(Statistics for Practitioners) THEORY 

 
Understanding univariate data: Variable, notion of population and sample, different types of data, 

methods of collecting primary and secondary data, presentation of data, summary measures on data 

with central tendency (arithmetic mean, median, mode), dispersion (range, quartile deviation, 

standard deviation, coefficient of variation), ideas of skewness and kurtosis (only through diagrams), 

Exploratory Data Analysis. (8) 

 

Understanding bivariate data: Paired data and ideas (without mathematical details) of different 

measures of associations, primarily Pearson's correlation coefficient, Spearman's Rank correlation 

(no tie), measures of association of attributes through contingency table, two-variable linear 

regression and multiple (three-variable only) linear regression (without derivation of the regression 

coefficients' formulae). (8) 

 

Statistical Inference (testing of hypothesis): Basic idea of binomial and normal populations (graphical 

idea only, derivation of the properties excluded). Concepts of hypotheses, knowledge on test statistic 

and decision making in terms of critical value and p-value for some standard testing problems like 

test for proportion/proportions, mean based on single (normal) sample, test on comparing means 

based on two-sample and paired sample data. (7) 

 

Miscellaneous discussion: Applications of one-way and two-way ANOVA with one observation per 

cell (without derivation and details) assuming normality, Kruskal-Wallis test (without derivation and 

details), sample size determination, estimation of population mean and variability for finite 

population, idea and application of logistic regression for binary response data. (7) 



STAT-H-IDC1-1-P / STAT-H-IDC2-2-P / STAT-H-IDC3-3-P                                          1 Credit 

(Statistics for Practitioners)                                                                                   PRACTICAL 

 
List of Suggested Practical 

 

 Measures of mean, median, mode, range, QD, SD, CV for univariate data case. 

 Fitting of linear regression on bivariate and on three-variable multivariate data, 

measures of Pearsons correlation coefficients, Spearman's Rank correlation, measures 

of association of attributes through contingency table. 

 Tests for proportion/proportions, tests of means for single sample, two-sample, and 

paired sample data on normal response using p-value approach. 

 Applications of ANOVA and Kruskal-Wallis test. 

 Sample size determination, estimation of population mean and variability for finite 

population. 

 Fitting of logistic regression for binary response data. 

 

Reference Books: 

 

Gun, A.M., Gupta, M.K. and Dasgupta, B. (2008): Fundamentals of Statistics, Vol. I, 9th 

Edition World Press, Kolkata. 

Das, N.G.: Statistical Methods, Vol I, Tata McGraw Hill Pub. Co. Ltd. 

Johnson, R.A. and Wichern, D.W.: Applied Multivariate Statistical 

Analysis, PHI. Hardle W. and Simar, L.: Applied Multivariate Statistical 

Analysis. 

Kutner, M.H. et.al.: Applied Linear Statistical Models. 

Belsley D.A. et.al.: Regression Diagnostics. 

Draper N.R. and Smith, H.: Applied Regression Analysis. 

 



Sociology
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