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Rescarch Methodology for Doctoral Entrance Test (DET)

Uxfit-lz Basics of Research: Introduction of Research methodology, nature, concept,
objective and scope of rescarch; Research motivitior; Types and method of research, steps in
research, Review of literature, resea:ch gap, Quantitative'and qualitative rescarch, Criteria of
good research, Paper writing, layout of research paper, Review of literature .
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Unit-II: Research Problem and Iesenrch design: Rescarch problem, identification,
selection and its formulation. Research design: Meaning and need, Diflerent research design.

Experimental design, Sample design.
Unit III Data collection and Data Analysis: Daia collection: Introduction, Experiments
and survey, Methads of data collection, collection of primary and secondary data. Data
Analysis: sampling and size of sample, hypothesis, resting of hypothesis and significance: t-

test, F-test, chi-square test. Basic AMCVA, correlaticn and regression.

Unit -IV: Research ethics and Indexing Database: Definition, moral philosophy, nature of
moral judgments and reactions, Scientific misconduct: Ethics with respect to science and
research, Intellectual honesty and research integrity, Scientific misconducts: Falsification,

Fabrication, and Plagiarism (FFP) Indexing Databases: Indexing databases, Citation
databases: Web of Science, Scopus, etc., Use of plagiarism software like Tumnitin,

Urkund/Ouriginal and other open source software Research Metrics: Impact Factor of
journal as per Journal Citation Report (TCR) pear review, process, h-index, g-index, i10-

index.
Unit-V: Computer Fundamental and software tool: Introduction to hardware and

software, Application software: M3-word, MS-excel, MS-powerpoint, Basics of internet,

Basics of internst, Software tool: SPSS, La-Tex, Google scholar, online paper submission
system like Easy chair, Reference tmanagement tool: Mendeley, Zotero etc., plagiarism

software like Turnitin, Urkund and cther open source software.

Suggested Readings:
1. Computer Fundamentals architecture and organization by B.Ram and Sanjay Kumar,

New Age International Publisher.
Microsoft Office System Step by step by Cox, Joyce ete. all PHI Learning India.

Plagiarism: Why it happens, How to prevent it? -B. Gilmore.
Data communication and netwerking, B.A, Forouzan, McGraw Hill public_ation, latest

e

edition.
Research methodology: Mehods and tichniques: C. K I\othan (2008) New Age

International, New Delhi, Thurd editicn.
Research Methodolpgy: R. Panneerselvam, PHI learning publication, India, second

edition.
Research methodology in Bzhavior Sciences (English and Hmdn), S.K. Mangal, S.

Mangal, PHI lea.mmg publicutiyn, Incie.
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SPSS modcier https://www.ibni.com/nrod ucts/spss-modeler.
Research Fthics in

SWAYAMhtt ;s://onlinecourses.swavam2.ac.in/cec22 gel8/preview.
Research ethics using research mzathodology in SWAYAM

https: i
ps://onlinecourses.swayan-2.ac.ir/aic2] ge02/preview?

Research ethics and plagiarism in SWAYAM

htips://swayam.gov.in‘explorer ’szarch] ext=F.csearch+Ethics+and+Plagiarism
Research ethics

hitps://www.youtube.com/witch?v=W1dVzvassUQ&list=PLON faAVai9Yt7199tWm
otUhylFQA-BLLPH.

Research cthics . >

hiips://www..y outube. com/witch?v=FqiT3hCqMae&list=P LINfqAVaioYt7199tWm
otUhyFOA-BLLPH& index=3. '

Shodhgangahuyps://shodhgan sainflibnet.ac.in/

E-SodhSindhutatps: fess.infl:bnet.ac.inzakout pho.

Inflibnet https:/ avww.inflibn2tac.ir/abot
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UNIVERSITY GRANTS COMMISSION
NET BUREAU

Subject : POLITICAL SCIENCE Code No.: 02

SYLLABUS

Unit - 1 : Political Theory

Concepts
Liberty, Equality, Justice, Rights, Democracy, Power, Citizenship,

Political Traditions
Liberalism
Conservatism
Socialism

Marxism
Feminism
Ecologism
Multiculturalism
Postmodernism

Unit - 2 : Political Thought

Confuc1us Plato, Aristotle, Machiavelli, Hobbes, Locke, Rousseau, Hegel, Mary
Wollstonecraﬁ John Stuart Mill, Karl Marx, Gramsci, Hannah Arendt, Frantz

Fanon, Mao Zedong, John Rawls
W( A /x‘w/@'\wLv =S j)%
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Unit -3 : Indian Political Thought

Dharamshastra, Kautilya, Aggannasutta, Barani, Kabir, Pandita Ramabai, Bal
Gangadhar Tilak, Swami Vivekanand, Rabindranath Tagore, M.K Gandhi, Sri
Aurobindo, Periyar E. V. Ramasamy, Muhammad Igbal, M.N.Roy, V D Savarkar,
Dr. B.R.Ambedkar, J L Nehru, Ram Manohar Lohia, Jaya Prakash Narayan,
Deendayal Upadhyaya

Unit - 4 : Comparative Political Analysis

Approaches: Institutional, Political Culture, Political Economy and New
Institutionalism; Comparative Methods

Colonialism and decolonization: forms of colonialism, anti-colonial struggles and
decolonization

Nationalism: European and non-European. -

State theory: debate over the nature of state in capitalist and socialist societies;
post-colonial state; welfare state; globalization and nations-states

Political regimes: democratic (Electoral, Liberal, Majoritarian and Participatory)
and non-democratic regimes (Patrimonialism, Bureaucratic authoritarianism,
Military dictatorship, Totalitarianism, and fascist).

Constitutions and Constitutionalism: forms of constitutions, rule of law, judicial
independence and liberal constitutionalism; emergency powers and crisis of
constitutionalism.

Democratisation: democratic transition and consolidation.

Development: Underdevelopment, Dependency, Modemization, World Systems
Theory, development and democracy.

Structures of Power: ruling class, power elites, democratic elitism

Actor and Processes: Electoral Systems, Political Parties and Party System, Interest
groups, Social movements, new social movements, Non Governmental
Organisations (NGOs) and civil society campaigns; Revolutions.

(IR b B“"”A’/BWL
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Unit-5; International Relations

Approaches to the stud
Marxism, Neoliberalis
Theory, Feminism, Po

y of International relations: Idealism, Realism, Structural

m, Neorealism, Social Constructivism, Critical International
stmodernism.

Con_C?PtS: State, state system and non-state actors, Power, Sovereignty, Security:
traditional and non- traditional.

Conflict and Peace: Changing Nature of Warfare; Weapons of mass destruction;
deterrence; conflict resolution, conflict transformation.

United Nations: Aims, Objectives, Structure and Evaluation of the Working of UN;

Peace and Development perspectives; Humanitarian intervention. International
law; International Criminal Court

Political Economy of IR; Globalisation; Global governance and Bretton Woods
system, North-South Dialogue, WTO, G-20, BRICS.

Regional Organisations: European Union, African Union, Shanghai Cooperation
Organisation, ASEAN.

Contemporary Challenges: International terrorism, Climate change and

Environmental Concerns, Human Rights, Migration and Refugees; Poverty and
Development; Role of Religion, Culture and Identity Politics.

Unit - 6 : India’s Foreign Policy

Perspectives on India’s Foreign Policy: India’s Identity as postcolonial,
development, rising power and as emerging political economy

Continuity and change in India’s Foreign Policy: Principles and determinants;

Non-Alignment movement: historical background and relevance of Non Aligned
Movement; India’s Nuclear Policy

India’s relations with major powers: USA, USSR/Russia, People’s Republic of
China

Qs \w&/&“”/ﬁL Mﬁ/@w
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East, Look West.

India’s Negotiation Strate
World Trade Organisatio
on Climate Change

gies in International Regimes: The United Nations,
n, International Monetary Fund, Intergovernmental Panel

Contemporary challenges: maritime security, energy security, environmental

security, migrants and refugees, water resources, international terrorism, cyber
security

Unit - 7 : Political Institutions in India

Making of the Indian Constitution: Colonialism heritage and the contribution
Indian National Movement to the making of the Indian Constitution

Constituent Assembly: Composition, Ideological Moorings, Constitutional Debates

Philosophy of the Constitution: Preamble, Fundamental Rights, Directive
Principles

Constitutionalism in India: Democracy, Social Change, National Unity, Checks
and Balances, Basic Structure Debate, Constitutional Amendments

Union Executive: President, Prime Minister and Council of Ministers
Union Parliament: Structure, Role and Functioning, Parliamentary Committees

Judiciary: Supreme Court, High Court, Judicial Review, Judicial Activism, Judicial
Reform.

Executive and Legislature in the States: Governor, Chief Minister, State
Legislature

Federalism in India: Strong Centre Framework, Asymmetrical Federal Provisions
and Adaption, Role of Intergovernmental Coordination Mechanisms, Inter-State

Council, Emerging Trends.
o AL b dee
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Electoral Procegg and Electi A
Electoral Reforme ¢ction Commissiop of Indj

Unit-§ . Political Processes in India
State, Economy and Develo

pment: Nature of Indian State, Development Planning
model, New Economic Policy, Growth and Human Development.

Process of globalisation: social and economic implications.
Identity Politics: Religion, Tribe, Caste, Region, Language.
Social Movements: Dalit, Tribal, Women, Farmers, labour

Civil Society Groups: Non-Party Social Formations, Non-Governmental
Organisations, Social Action Groups.

Regionalisation of Indian Politics: Reorganisation of Indian States, States as

Political and Economic Units, Sub-State Regions, Regional disparities, Demand
for New States,

Gender and Politics in India: Issues of Equality and Representation.
Ideology and Social basis of Political Parties: National Parties, State Parties.

Electoral Politics: Participation, Contestation, Representation, Emerging trends.

Unit - 9 : Public Administration

Public Administration: meaning and evolution; public and private administration
Approaches: System Theory, Decision Making, Ecological Approach

Public administration theories and concepts: Scientific Management Theory,
Rational Choice theory, New Public Administration, Development Administration,

vyl X@w/y(@“‘”}” i
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Comparative Public Administrati
. e 1on, New Public Management, changing nature of
Public Administration in the era of liberalisation and Glgbalisat’ion e

Theori . .
B Ties fmd Principles of Organization: Scientific Management Theory,
ureaucratic Theory, Human Relations Theory

Managing the organization: Theories of leadership and motivation.

IC))r.gar.nsatlonal Communication: Theories and Principles, Chester Bernard
rinciples of Communication, Information Management in the organization

Managing Conflict in the Organization: Mary Parker Follett

Management by Objectives- Peter Drucker

Unit — 10 : Governance and Public Policy in India

Govemnance, good governance and democratic governance, role of state, civil

society and individuals.

Accountability and control: Institutional mechanism for checks and balances,
legislative control over executive, administrative and budgetary control, control

through parliamentary committees, judicial control over legislature and executive,
administrative culture, corruption and administrative reforms

Institutional mechanisms for good governance: Right to Information, Consumer
Protection Act, Citizen Charter; Grievance redress system: Ombudsman, Lokpal,

Lokayukta
Grassroots Governance: Panchayati Raj Institutions and their functioning

Planning and Development: Decentralised planning, planning for development,
sustainable development, participatory development, e-governance; NITI Aayog

Public policy as an instrument of socio-economic development: public policies
with special reference to housing, health, drinking water, food security, MNREGA,

NHRM, RTE

Monitoring and evaluation of public policy; mechanisms of making governance

process accountable: jansunwai, social audit.
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CSIR-UGC National Eligibility Test (NET) for Junior Research
Fellowship and Lecturer-ship

CHEMICAL SCIENCE

Inorganic Chemistry

1. Chemical periodicity

2. Structure and bonding in homo- and heteronuclear molecules, including shapes of
molecules (VSEPR Theory).

3. Concepts of acids and bases, Hard-Soft acid base concept, Non-aqueous solvents.

4. Main group elements and their compounds: Allotropy, synthesis, structure and
bonding, industrial importance of the compounds.

5: Transition elements and coordination compounds: structure, bonding theories,
spectral and magnetic properties, reaction mechanisms.

6. Inner transition elements: spectral and magnetic properties, redox chemistry,
analytical applications.

T Organometallic compounds: synthesis, bonding and structure, and reactivity.
Organometallics in homogeneous catalysis.

8. Cages and metal clusters.

electro- and thermoanalytical

9. Analytical chemistry- separation, spectroscopic,
methods.

10.  Bioinorganic chemistry:

transport, electron- trans

medicine.
11.  Characterisation of inorganic compounds by IR, Raman, NMR, EPR, Mossbauer,

UV-vis, NQR, MS, electron spectroscopy and microscopic techniques.
12. Nuclear chemistry: nuclear reactions, fission and fusion, radio-analytical

techniques and activation analysis.

photosystems, porphyrins, metalloenzymes, oxygen
fer reactions; nitrogen fixation, metal complexes in

Physical Chemistry:

1. Basic principles of quantum mechanics: Postulates; operator algebra; exactly-
solvable systems: particle-in-a-box, harmonic oscillator and the hydrogen atom,
including shapes of atomic orbitals; orbital and spin angular momenta; tunneling.

2. Approximate methods of quantum mechanics: Variational principle; perturbation
theory up to second order in energy; applications.

3. Atomic structure and spectroscopy; term symbols; many-electron systems and
antisymmetry principle.

4. Chemical bonding in diatomics; elementary concepts of MO and VB theories;
Huckel theory for conjugated n-electron systems. ' ’

5. Chemical applications of group theory; symmetry elements; point groups;

character tables; selection rules.
=<
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10.

11.

12.

13.
14.

Molecular spectroscopy: Rotational and vibrational spectra of c.iiatomic .
molecules; electronic spectra; IR and Raman activities — selection rules; basic
principles of magnetic resonance.

Chemical thermodynamics: Laws, state and path functions and thci’r app]i.cations;
thermodynamic description of various types of processes; Maxwell’s relations;
spontaneity and equilibria; temperature and pressure dependence of oo
thermodynamic quantities; Le Chatelier principle; elementary dgscnpgon of
phase transitions; phase equilibria and phase rule; thermodynamics of ideal and
non-ideal gases, and solutions.

Statistical thermodynamics: Boltzmann distribution; kinetic tp?ory of gases;
partition functions and their relation to-thermodynamic quantities — calculations
for model systems.

Electrochemistry: Nernst equation, redox systems, electrochemic.al cellsi Df:bye-
Huckel theory; electrolytic conductance — Kohlrausch’s law and its applications;
ionic equilibria; conductometric and potentiometric titrations.

Chemical kinetics: Empirical rate laws and temperature dependence; corr.1plex
reactions; steady state approximation; determination of reaction mecham.sms;
collision and transition state theories of rate constants; unimolecular react_lons;
enzyme kinetics; salt effects; homogeneous catalysis; photochemical reactions.

Colloids and surfaces: Stability and properties of colloids; isotherms and surface
area; heterogeneous catalysis.

Solid state: Crystal structures; Bragg’s law and applications; band structure of
solids.

Polymer chemistry: Molar masses; kinetics of polymerization.

Data analysis: Mean and standard deviation; absolute and relative errors; linear
regression; covariance and correlation coefficient.

Organic Chemistry

1.

2,

IUPAC nomenclature of organic molecules including regio- and stereoisomers.

Principles of stereochemistry: Configurational and conformational isomerism in

acyclic and cyclic compounds; stereogenicity, stereoselectivity, enantioselectivity,
diastereoselectivity and asymmetric induction.

Aromaticity: Benzenoid and non-benzenoid compounds — generation and
reactions.

Organic reactive intermediates: Generation, stability and reactivity of
carbocations, carbanions, free radicals, carbenes, benzynes and nitrenes

s G o xw/}@ﬂf@&
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5. Organic reaction mechanisms involving addition, climination and substitution
reactions with electrophilic, nuclcophilic or radical specics. Determination of

reaction pathways.
6. Common named reactions and rearrangements — applications in organic synthesis.
1. Organic transformations and reagents: Functional group interconversion including

oxidations and reductions; common catalysts and reagents (organic, inorganic,
organometallic and enzymatic). Chemo, regio and stereoselective transformations.

8. Concepts in organic synfhesis: Retrosynthesis, disconnection, synthons, linear and
convergent synthesis, umpolung of reactivity and protecting groups.

9. Asymmetric synthesis: Chiral auxiliaries, methods of asymmetric inductiop -
substrate, reagent and catalyst controlled reactions; determination of enantiomeric
and diastereomeric excess; enantio-discrimination. Resolution — optical and
kinetic.

10.  Pericyclic reactions — electrocyclisation, cycloaddition, sigmatropic N
rearrangements and other related concerted reactions. Principles and applications
of photochemical reactions in organic chemistry.

11.  Synthesis and reactivity of common heterocyclic compounds containing one or
two heteroatoms (O, N, S).

12.  Chemistry of natural products: Carbohydrates, proteins and peptides, fatty acids,
nucleic acids, terpenes, steroids and alkaloids. Biogenesis of terpenoids and
alkaloids.

13.  Structure determination of organic compounds by IR, UV-Vis, ' H& BCNMR
and Mass spectroscopic techniques.

Interdisciplinary topics

Chemistry in nanoscience and technology.
Catalysis and green chemistry.

Medicinal chemistry.

Supramolecular chemistry.

Environmental chemistry.

SE s
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UNIVERSITY GRANTS COMMISSION
NET BUREAU

NET SYLLABUS

Subject: Commorce Codo No. : 08

Unit 1: Business Environment and International Businesy

Unit 2: Accounting and Anditing

Unit 3: Business Keonomles

Unit 4: Business Financo

Unit 5: Business Statistics and Resenrch Methods

Unit 6: Business Management and Human Resource Manngement
Unit 7: Banking and Finanelal Institutions

Unit 8: Marketing Management

Unit 9: Legal Aspeets of Business

Unit 10: Income-tax and Corporate Tax Planning

Unit 1: Business Environment and Internntlonal Business

o Concepts and elements of business environment: Beonomio environmont- Beonomle
systems, Economlie policies(Monetary and flseal polleles); Political environment-
Role of government In business; Legal environment= Consumeor Protection Act,
FEMA; Socio-cultural factors and thelr Influence on business; Corporate Soolul
Responsibility (CSR)

o Scope and importance of internntlonal business; Globalization and its drivers; Modos
of entry into International business

o Theories of international trade; Governmont Intervention In fnternntional teado; ‘Tart(f'
and non-tari (1 barrlers; Indin's forelgn trado polioy

, : P S 4 P
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Foreign direct investment (FDI) and Foreign portfolio investment (FPI); Types of
FDLCQStsandbcncﬁtsofFDltobomcamibostooumries;TrmdsinFDI; India’s
FDI policy

Balznce of payments (BOP): Importance znd components of BOP

Regional Economic Integration: Levels of Regional Economic Integration; Trade
mﬁonanddi\'erg’oneﬂ'ect\;RegiomlTxaieAgreememszEmop&n Union (EU),
ASEAN, SAARC, NAFTA

International Economic institutions: IMF, World Bank, UNCTAD

World Trads Organisetion (WTO): Functions znd objectives of WTO; Agriculture
Agresment; GATS; TRIPS; TRIMS

Unit 2: Accounting and Auditing

B:m‘caccomﬁngmindp!a;cmcqﬁandposmm

Partoesship Accounts: Aémission, Retirement, Dezth. Dissolution and Insolvency of
perership firms

Comporetz Accommiing: Lspe, forfeitore znd reissue of shares; Liquidation of
mimmwdg:ﬁmadmcdmofmmpmis
Holding compeny zccounts

Cost a=nd Menegement Accounting Mzrgimal costing znd Brezk-even analysis;
St=nd=rd costing: Budest=ry control; Process costing Activity Based Costing (ABC);
Ccsﬁngfméedslm*m“tglifeqﬂeming.ngﬁmsﬁngKaﬁmmsﬁngmd
JIE

Frnencis] Smtements Amchysiss Retio anzlysis; Funds flow Analysis; Cash flow
anzlvsis
HmaRmAcm:ﬁzghﬂz&mAngmimmmlAcmunﬁng
Indizn Accounting St=nd=rds =nd [FRS

Avditing: Indspendant finencis andit; Vouching: Verification zd valumation of assets
and hsbilites; Andit of finencis] statements and andit report; Cost zndit

Recent Trends in Anditing- Mr&_mmdi:&ergyandm&\memm;
Systems andit; Safety sndit

Unit 3: Business Economics

1

Mezning and scope of business economics

Objectives of businass firms
Damnda:nl}mlmofdmmtﬂsﬁdtyofdmdamliSmmmm:
Relationship between AR 2nd MR

Coasumer behsvior: Utikity analhysis; Indifference amve
Law of Variahle Proportions: Lsw of Retores to

by N /‘“/%(A{&L\ é@’

analysis

o
XS / 7
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e Theory of cost: Short-run and long-run cost curvcs

o Price determination under diffcrent market forms: Perfect competition; Monopolistic
competition; Oligopoly- Price Icadership model; Monopoly; Price discrimination

e Pricing stratcgics: Pricc skimming; Pricc penetration; Peak load pricing

Unit 4: Business Finance

e Scope and sources of finance; Lease financing

e Cost of capital and time value of money

o Capital structure

e Capital budgeting decisions: Conventional and scientific techniques of capital
budgeting analysis

¢ Working capital management; Dividend decision: Theories and policies

e Risk and return analysis; Asset securitization

o International monetary systcm

o Foreign exchange market; Exchange rate risk and hedging techniques

e International financial markets and instruments: Euro currency; GDRs; ADRs

e International arbitrage; Multinational capital budgeting

Unit 5: Business Statistics and Research Methods

e Measures of central tendency

e Measures of dispersion

e Measures of skewness

e Correlation and regression of two variables

e Probability: Approaches to probability; Bayes’ theorem

e Probability distributions: Binomial, poisson and normal distributions

e Research: Concept and types; Research designs

e Data: Collection and classification of data

e Sampling and estimation: Concepts; Methods of sampling - probability and non-
probability methods; Sampling distribution; Central limit theorem; Standard error;
Statistical estimation

e Hypothesis testing: z-test; t-test; ANOVA; Chi-square test; Mann-Whitney test (U-
test); Kruskal-Wallis test (H-test); Rank correlation test

e Report writing

Unit 6: Business Management and Human Resource Management

e Principles and functions of management W &%
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Organization structurc: Formal and informal organizations; Span of control

Resl?ons.ibility and authority: Dclegation of authority and decentralization
Motivation and leadership: Concept and theories

Corporate governance and business ethics

Human resource management: Concept, role and functions of HRM; Human resource
planning; Recruitment and selection; Training and development; Succession planning
Compensation management: Job evaluation; Incentives and fringe benefits
Performance appraisal including 360 degree performance appraisal

Collective bargaining and workers’ participation in management

Personality: Perception; Attitudes; Emotions; Group dynamics; Power and politics;
Conflict and negotiation; Stress management

Organizational Culture: Organizational development and organizational change

Unit 7: Banking and Financial Institutions

e Overview of Indian financial system

Types of banks: Commercial banks; Regional Rural Banks (RRBs); Foreign banks;

Cooperative banks

Reserve Bank of India: Functions; Role and monetary policy management

o Banking sector reforms in India: Basel norms; Risk management; NPA management

e Financial markets: Money market; Capital market; Government securities market

e Financial Institutions: Development Finance Institutions (DFIs); Non-Banking
Financial Companies (NBFCs); Mutual Funds; Pension Funds

e Financial Regulators in India

o Financial sector reforms including financial inclusion

e Digitisation of banking and other financial services: Internet banking; mobile
banking; Digital payments systems

Insurance: Types of insurance- Life and Non-life insurance; Risk classification and

management; Factors limiting the insurability of risk; Re-insurance; Regulatory
framework of insurance- IRDA and its role

Unit 8: Marketing Management

e Marketing: Concept and approaches; Marketing channels; Marketing mix; Strategic
marketing planning; Market segmentation, targeting and positioning
e Product decisions: Concept; Product line; Product mix decisions; Product life cycle;

New product development

e Pricing decisions: Factors affecting price determination; Pricing policies and

strategies

B N N et
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* Promotion decisions: '
Advertising Pc;:z:; 5(;:0 of promotion in marketing; Promotion methods -
; elling; icity; i i
ppte 8 Publicity; Sales promotion tools and techniques;
o Dictib it
) glstrlbutxon decisions: Channels of distribution; Channe] management
0 : jour; i
n.sumcr.l.Bchawour, Consumer buying process; factors influencing consumer
buying decisions
* Service marketing
. Trends. in marketing: Social marketing; Online marketing; Green marketing; Direct
marketing; Rural marketing; CRM
* Logistics management

Unit 9: Legal Aspects of Business

o Indian Contract Act, 1872: Elements of a valid contract; Capacity of parties; Free
consent; Discharge of a contract; Breach of contract and remedies against breach;
Quasi contracts;

e Special contracts: Contracts of indemnity and guarantee; contracts of bailment and
pledge; Contracts of agency

e Sale of Goods Act, 1930: Sale and agreement to sell; Doctrine of Caveat Emptor;
Rights of unpaid seller and rights of buyer

le instruments; Negotiation and

Negotiable Instruments Act, 1881: Types of negotiab
assignment; Dishonour and discharge of negotiable instruments
The Companies Act, 2013: Nature and kinds of companies; Company formation;

Management, meetings and winding up of a joint stock company
Limited Liability Partnership: Structure and procedure of formation of LLP in India

e The Competition Act, 2002: Objectives and main provisions
The Information Technology Act, 2000: Objectives and main provisions; Cyber

crimes and penalties
e The RTI Act, 2005: Objectives and main provisions
Intellectual Property Rights (IPRs) : Patents, trademarks and copyrights; Emerging

issues in intellectual property
Goods and Services Tax (GST): Objectives and main provisions; Benefits of GST;

Implementation mechanism; Working of dual GST

Unit 10: Income-tax and Corporate Tax Planning

* Income-tax: Basic concepts; Residential status and tax incidence; Exempted incomes;
Agricultural income; Computation of taxable income under various heads; Deductio ,
from Gross total income; Assessment of Individuals; Clubbing of incomes’ "

¢ International Taxation: Double taxation and its avoidance mechanism: Transfer

pricing

LA e Vo Bud S
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e Corporate Tax Planning: Concepts and significance of Corporate tax planning; Tax
avoidance versus tax evasion; Techniques of corporate tax planning; Tax
considerations in specific business situatjons: Make or buy decisions; Own or lease an

b M hewzr Qil <o~
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NET BUREAU

NET SYLLABUS

SUBJECT: LAW Code No.: 58

UNIT - I: JURISPRUDENCE

Nature and sources of law

Schools of jurisprudence

Law and morality

Concept of rights and duties

Legal personality

Concepts of property, ownership and possession
Concept of liability

Law, poverty and development

Global justice

Modernism and post-modernism
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—
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UNIT - II: CONSTITUTIONAL AND ADMINISTRATIVE LAW

Preamble, fundamental rights and duties, directive principles of state policy.
Union and State executive and their interrelationship

Union and State legislature and distribution of legislative powers

Judiciary

Emergency provisions

Temporary, transitional and special provisions in respect of certain states
Election Commission of India

Nature, scope and importance of administrative law

Principle of natural justice
Judicial review of administrative actions — Grounds.

SPPNAaUvA LN~

UNIT ~-III: PUBLIC INTERNATIONAL LAW AND IHL

International law — Definition, nature and basis

W Oy N /L@Ww S
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Sources of International law

Recognition of states and governments

Nationality, immigrants, refugees and intcrnally displaced persons (IDPs)
Extradition and asylum

United Nations and its organs

Settlement of international disputes

World Trade Organization (WTO)

International humanitarian law (IHL) - Conventions and protocols
Implementation of IHL - Challenges

= 0 PN hA LN

e

UNIT - 1V: LAW OF CRIMES

1.  General principles of criminal liability — Actus reus and mens rea, individual and

group liability and constructive liability

Stages of crime and inchoate crimes - Abetment, criminal conspiracy and attempt
General exceptions

Offences against human body

Offences against state and terrorism

Offences against property

Offences against women and children

Drug trafficking and counterfeiting

Offences against public tranquility
Theories and kinds of punishments, compensation to the victims of crime

Nowaswp

_—\O
s °®

UNIT - V: LAW OF TORTS AND CONSUMER PROTECTION

Nature and definition of tort
General principles of tortious liability

General defenses

Specific torts — Negligence, nuisance, trespass and defamation
Remoteness of damages

Strict and absolute liability

Tortious liability of the State
The Consumer Protection Act 1986 - Definitions, consumer rights and redressal

mechanism
The Motor Vehicles Act, 1988 - No fault liability, third party insurance and claims

tribunal
10. The Competition Act, 2002 - Prohibition of certain agreements, abuse of dominant

position and regulation of combinations

s i\ 3 Dewe @Mw A
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UNIT - VI: COMMERCIAL LAW

Essential elements of contract and e-contract
Breach of contract, frustration of contract, void and voidable agreecments
Standard form of contract and quasi-contract

Specific contracts - Bailment, pledge, indemnity, guarantee and agency

Sale of Goods Act, 1930

Partnership and limited liability partnership

Negotiable Instruments Act, 1881

Company law — Incorporation of a company, prospectus, shares and debentures
Company law — Directors and meetings

0. Corporate social responsibility

= 00N YA WN

UNIT-VII: FAMILY LAW

Sources and schools

Marriage and dissolution of marriage

Matrimonial remedies - Divorce and theories of divorce

Changing dimensions of institution of marriage — Live-in relationship
Recognition of foreign decrees in India on marriage and divorce
Maintenance, dower and stridhan

Adoption, guardianship and acknowledgement

Succession and inheritance

Will, gift and wakf

0. Uniform Civil Code

= 00Nk WD

UNIT -VIII: ENVIRONMENT AND HUMAN RIGHTS LAW

Meaning and concept of ‘environment’ and ‘environmental pollution’

International environmental law and UN Conferences

Constitutional and legal framework for protection of environment in India
Environmental Impact Assessment and control of hazardous waste in India

National Green Tribunal

Concept and development of human rights

Universalism and cultural relativism

International Bill of Rights

Group rights — Women, children, persons with disabilities, elderly persons,
minorities and weaker sections

Protection and enforcement of human rights in India — National Human Rights
Commission, National Commission for Minorities, National Commission for
Women, National Commission for Scheduled Castes, National Commission for
Schedule Tribes and National Commission for Backward Classes
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Pertaining to intellectual i

o . ! : ! Properties

\ p‘yr ght and Neighboring rights — Subject matters, limitations and exceptions
Infringement and remedjeg |

» limitations and
= Registration of trademarks, kinds of trademarks
medies

; graphical Indications
Blo-dlvcrsity and Traditional Knowledge

Information technology law- digital signature and electr

govemance, electronjc records and duties of subscribers
Cyber crimes, Penalties and adjudication

and passing off, re

» infringement
Protection of Geo

onic signature, electronic

Comparative Law — Relevance, methodology,
Forms of governments — Presidential and parli
Models of federalism — USA, Canada and India

Rule of Law — ‘Formal’ and ‘substantive’ versions

Separation of powers — India, UK, USA and France

Independence of judiciary, judicial activism -and accountability — India, UK and
USA

problems and concerns in Comparison
amentary, unitary and federal

Systems of constitutional review — India, USA, Switzerland and F rance
Amendment of the Constitution — India, USA and South Africa
Ombudsman —Sweden, UK and India

Open Government and Right to Information - USA, UK and India
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UNIVERSITY GRANTS COMMISSION
NET BUREAU

NET SYLLABUS

Subject: ECONOMICS Code No.: 01

Unit-1 : Micro Economics

Theory of Consumer Behaviour
Theory of Production and Costs

e Decision making under uncertainty Attitude towards Risk

e Game Theory — Non Cooperative games

e Market Structures, competitive and non-competitive equilibria and their
efficiency properties

e Factor Pricing

e General Equilibrium Analysis
e Efficiency Criteria: Pareto-Optimality, Kaldor — Hicks and Wealth Maximization

e Welfare Economics: Fundamental Theorems , Social Welfare Function
e Asymmetric Information: Adverse Selection and Moral Hazard

Unit-2 : Macro Economics

National Income: Concepts and Measurement
o Determination of output and employment: Classical & Keynesian Approach

e Consumption Function

¢ Investment Function

e Muiltiplier and Accelerator
e Demand for Money

¢ Supply of Money

* IS —=LM Model Approach

W (QNO \\..»»&/Bv‘””' m C>Qﬁ‘)l"’ g
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 Inflation and Phillips Curve Analysis

e Business Cycles

e Monetary and Fiscal Policy

* Rational Expectation Hypothesis and its critique

Unit- 3 : Statistics and Econometrics

Probability Theory: Concepts of probability, Distributions, Moments,

Central Limit theorem
Descriptive Statistics — Measures of Central tendency & dispersions,

Correlation, Index Numbers

Sampling methods & Sampling Distribution

Statistical Inferences, Hypothesis testing

Linear Regression Models and their properties — BLUE
Identification Problem

Simultaneous Equation Models — recursive and non-recursive
Discrete choice models

Time Series Analysis

Unit-4 : Mathematical Economics

Sets, functions and continuity, sequence, series

" Differential Calculus and its Applications

Linear Algebra — Matrices, Vector Spaces
Static Optimization Problems and their applications
Input-Output Model, Linear Programming

Difference and Differential equations with applications

Unit-5 : International Economics

International Trade: Basic concepts and analytical tools
Theories of International Trade

International Trade under imperfect competition
Balance of Payments: Composition, Equilibrium and Disequilibrium

and Adjustment Mechanisms
Exchange Rate: Concepts and Theories

Foreign Exchange Market and Arbitrage

Gains from Trade, Terms of Trade, Trade Multiplier

Wee O g/xw/y@ﬁdog or
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e Tariff and Non-Tarlff barriers to trade; Dumping
e GATT, WTO and Reglonal Trade Blocks; Trade Policy Issues

e IMF & World Bank

Unit-6 : Public Economics

Market Failure and Remedial Measures: Asymmetric Information,

Public Goods, Externality
o Regulation of Market — Collusion and Consumers’ Welfare
e Public Revenue: Tax & Non-Tax Revenue, Direct & Indirect Taxes,
Progressive and non-Progressive Taxation, Incidence and Effects of

Taxation
e Public expenditure
e Public Debt and its management
Public Budget and Budget Multiplier
Fiscal Policy and its implications

Unit-7 : Money and Banking

Components of Money Supply

Central Bank

Commercial Banking
Instruments and Working of Monetary Policy

Non-banking Financial Institutions
Capital Market and its Regulation

.8 : Growth and Development Economics

Unit
Economic Development
Development: Adam Smith, Ricardo, Marx,
nced & Unbalanced growth, Big Push

Economic Growth and
Theories of Economic
Schumpeter, Rostow, Bala

approach.
e Models of Economic Growth: Harrod-Domar, Solow, Robinson,
Kaldor
embodied; endogenous growth

e Technical progress — Disembodied &

Indicators of Economic

o Poverty and Inequalities
Social Sector Developmen

Call ==t
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Development: PQLI, HDI, SDGs
— Concepts and Measurement
t: Health, Education, Gender
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Unit-9 :

Enviro
Nmenta| Economics and Demoqraphv

Environment as i
a Pub|
Market Failure © Bood

Coase Theorem

e o
vo|St B'eneﬁt Analysis and Compensation Criteria
aluation of Environmental Goods

Theories of Population

Concepts ang Measures: Fertility, Morbidity, Mortality

A‘ge Structure, Demographic Dividend
Life Table

Migration

Unit-10 : Indian Economy

———
Ly WY i m 4%;

Economic Growth in India: Pattern and Structure

Agriculture: Pattern & Structure of Growth, Major Challenges, Policy
Responses

Industry: Pattern & Structure of Growth, Major Challenges, Policy
Responses .

Services: Pattern & Structure of Growth, Major Challenges, Policy
Responses

Rural Development — Issues, Challenges & Policy Responses

Urban Development — Issues, Challenges and Policy Responses.
Foreign Trade: Structure and Direction, BOP, Flow of Foreign
Capital, Trade Policies

Infrastructure Development: Physical and Social; Public-Private
Partnerships

Reforms in Land, Labour and Capital Markets

Centre-State Financial Relations and Finance Commissions of India;
FRBM

Poverty, Inequality & Unemployment
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on G Syl

UNIVERSITY GRANTS COMMISSION

Subject : GEOGRAPHY

NET BUREAU

NET SYLLABUS

UnitI - Geomorphology

Unitll-  Climatology
Unit III- Oceanography

Unit IV-  Geography of Environment

Unit V-  Population and Settlement Geography
Geography of Economic Activities and Regional Development

Unit VI-

Unit VII - Cultural, Social and Political Geography

Unit VIII - Geographic Thought
Unit IX - Geographical Techniques

Unit X- Geography of India

Code No.:(80)
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UNIT-I
Gcomorphology

Contmeqtal Drift, Plate Tectonics, Endogenetic and Exogenetic  forces
Denudation and Weathering, Geomorphic Cycle (Davis and Penck), Theories and
Process of ‘Sl.ope Development, Earth Movements (seismicity, folding, faulting
and vulcanicity), Landform Occurrence and Causes of Geomorphic Hazards
(earthquakes, volcanoes, landslides and avalanches)

UNIT -I1
Climatology
Composition and Structure of Atmosphere; Insolation, Heat Budget of Earth,

Temper.ature, Pressure and Winds, Atmospheric Circulation (air-masses, fronts and
upper air circulation, cyclones and anticyclones (tropical and temperate), i
Classification of Koppen & Thomthwaite, ENSO Events (El Nino, La Nina and
Southern Oscillations), Meteorological Hazards and Disasters (Cyclones,
Thunderstorms, Tornadoes, Hailstorms, Heat and Cold waves Drought and
Cloudburst , Glacial Lake Outburst (GLOF), Climate Change: Evidences and
Causes of Climatic Change in the past, Human impact on Global Climate.

UNIT-III

Oceanography
Relief of Oceans, Composition: Temperature, Density and Salinity, Circulation:

Warm and Cold Currents, Waves, Tides, Sea Level Changes, Hazards: Tsunami
and Cyclone

UNIT -1V

Geography of Environment
Components:  Ecosystem (Geographic Classification) and Human Ecology,

Functions: Trophic Levels, Energy Flows, Cycles (geo-chemical, carbon, nitrogen
and oxygen), Food Chain, Food Web and Ecological Pyramid, Human Interaction
and Impacts, Environmental Ethics and Deep Ecology, Environmental Hazards and
Disasters (Global Warming, Urban Heat Island, Atmospheric Pollution, Water
Pollution, Land Degradation), National Programmes and Policies: Legal
Framework, Environmental Policy, International Treaties, International
Programmes and Polices (Brundtland Commission, Kyoto Protocol, Agenda 21,

Sustainable Development Goals, Paris Agreement)

ol Bty Nl St
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UNIT -V
Population
Population

SO\}“{@ of population data (census, sample surveys and vital statistics, data
rellabll}ty and errors). World Population Distribution (measures, patterns and
determinants), World Population Growth (prehistoric to modern period).
Demographic Transition, Theories of Population Growth (Malthus, Sadler, and
Ricardo). Fertility and Mortality Analysis (indices, determinants and world
patterns). Migration (types, causes and consequences and models), Population
Composition and Characteristics (age, sex, rural-urban, occupational structure and

educational levels), Population Policies in Developed and Developing Countries.

and Scttlement Geography
Geography

Settlement Geography

Rural Settlements (types, patterns and distribution), Contemporary Problems of
Rural Settlements ( rural-urban migration; land use changes; land acquisition and
transactions), Theories of Origin of Towns (Gordon Childe, Henri Pirenne, Lewis
Mumford), Characteristics and Processes of Urbanization in Developed and
Developing Countries (factors of urban growth, trends of urbanisation, size,

structure and functions of urban areas). Urban Systems ( the law of the primate city
and rank size rule) Central Place Theories (Christaller and Losch), Internal

Structure of the City, Models of Urban Land Use (Burgess, Harris and Ullman ,

and Hoyt), Concepts of Megacities, Global Cities and Edge Cities, Changing

Urban Forms (peri-urban areas, rural-urban fringe, suburban , ring and satellite

towns), Social Segregation in the City, Urban Social Area Analysis, Manifestation

of Poverty in the City (slums, informal sector growth, crime and social exclusion).

Unit-VI:
Geography of Economic Activities and Regional Development

Economic Geography

Factors affecting spatial organisation of economic activities (primary, secondary,

tertiary and quarternary), Natural Resources (classification, distribution and

associated problems), Natural Resources Management. World Energy Crises in
Developed and Developing Countries.

A PRI S G
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Agricultural Geography

Land capability classification and Land Use Planning, Cropping Pattern: Methods
of delineating crop combination regions (Weaver, Doi and Rafiullah), Crop
diversification, Von Thunen’s Model of Land Use Planning. Measurement and
Determinants of Agricultural Productivity, Regional variations in Agricultural

Productivity, Agricultural Systems of the World.

Industrial Geography . -
Classification of Industries, Factors of Industrial Location; Theories of Industrial

Location (A. Weber, E. M. Hoover, August Losch, A. Pred and D. M. $mth).
World Industrial Regions, Impact of Globalisation on manufacturing sector in Less
Developed Countries, Tourism Industry, World distribution and growth of
Information And Communication Technology (ICT) and Knowledge Production

(Education and R & D) Industries.

Geography of Transport and Trade

Theories and Models of spatial interaction
Measures and Indices of connectivity and accessibility; Spatial Flow Models:

Gravity Model and its variants, World Trade Organisation, Globalisation and
Liberalisation and World Trade Patterns. Problems and Prospects of Inter and Intra

Regional Cooperation and Trade.

Regional Development
Typology of Regions, Formal and Fictional Regions, World Regional Disparities,

Theories of Regional Development(Albert O. Hirschman, Gunnar Myrdal, John
Friedman, Dependency theory of Underdevelopment, Global Economic Blocks,
Regional Development and Social Movements in India

Unit — VII: Cultural, Social and Political Geography

Cultural and Social Geography
Concept of Culture, Cultural Complexes, Areas and Region, Cultural Heritage,

Cultural Ecology. Cultural Convergence, Social Structure and Processes, Social
Well-being and Quality of Life, Social Exclusion, Spatial distribution of social
groups in .India (Tribe, Caste, Religion and Language), Environment and Human
Health, I?lseases Ecology, Nutritional Status (etiological conditions, classification
and spatial and seasonal distributional patterns with special reference to India)
Health Care Planning and Policies in India, Medical Tourism in India.

b Iy e e TS
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1I3’olitical Geography
oundaries i : .

Theories. szi'relgdlz ro:tlders (with special reference to India), Heartland and Rimland
Federalism Electorll1 RDevebp-mems- in Political Geography, Geography of
Geopolitics, £e Climat eforms in India, Determinants of Electoral Behaviour,
India Ocean. Repi a‘f Change, Qeopohtlcs of World Resources, Geo-politics of
EU).N » Regional Organisations of Cooperation (SAARC, ASEAN, OPEC,

- Neopolitics of World Natural Resources,

Unit VIIL: Geographic Thought
Contributions of Greek, Roman, Arab, Chinese and Indian Scholars, Contributions

of Gquraphers (Bernhardus Varenius, Immanuel Kant, Alexander von Humboldt,
Carl Ritter, Scheafer & Hartshorne), Impact of Darwinian Theory on Geographical
Thought. Contemporary trends in Indian Geography: Cartography, Thematic and

Met.hodological contributions. Major Geographic Traditions (Earth Science, man-
environment relationship, area studies and spatial analysis), Dualisms in

Geographic Studies (physical vs. human, regional vs. systematic, qualitative vs.
quantitative, ideographic vs. nomothetic), Paradigm Shift, Perspectives in
Geography (Positivism, Behaviouralism, Humanism, Structuralism, Feminism and

Postmoderism).

Unit IX: Geographical Techniques
Sources of Geographic Information and Data (spatial and non-spatial), Types of

Maps, Techniques of Map Making (Choropleth, Isarithmic, Dasymetric,
Chorochromatic, Flow Maps) Data Representation on Maps (Pie diagrams, Bar
diagrams and Line Graph, GIS Database (raster and vector data formats and
attribute data formats). Functions of GIS (conversion, editing and analysis), Digital
Elevation Model (DEM), Georeferencing (coordinate system and map projections
and Datum), GIS Applications ( thematic cartography, spatial decision support
system), Basics of Remote Sensing (Electromagnetic Spectrum, Sensors and
Platforms, Resolution and Types, Elements of Air Photo and Satellite Image
Interpretation and Photogrammetry), Types of Aerial Photographs, Digital Image
Processing: Developments in Remote Sensing Technology and Big Data Sharing
and its applications in Natural Resources Management in India, GPS Components
(space, ground control and receiver segments) and Applications, Applications of
Measures of Central Tendency, Dispersion and Inequalities, Sampling, Sampling
Procedure and Hypothesis Testing (chi square test, ¢ test, ANOVA), Time Series
Analysis, Correlation and Regression Analysis, Measurement of Indices, Making

b Dy Nee® Bib s
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Indicators Scale Free, Computation of Composite Index, Principal Component
Analysis and Cluster Analysis, Morphometric Analysis: Ordering of Streams,
Bifurcation Ratio, Drainage Density and Drainage Frequency, Basin Circularity
Ratio and Form Factor, Profiles, Slope Analysis, Clinographic Curve,
Hypsographic Curve and Altimetric Frequency Graph.

Unit - X: Geography of India

Major Physiographic Regions and their Characteristics; Drainage System
(Himalayan and Peninsular), Climate: Seasonal Weather Characteristics, Climatic
Divisions, Indian Monsoon (mechanism and characteristics), Jet Streams and
Himalayan Cryosphere, Types and Distribution of Natural Resources: Soil,
Vegetation, Water, Mineral and Marine Resources. Population Characteristics
(spatial patterns of distribution), Growth and Composition (rural-urban, age, sex,
occupational, educational, ethnic and religious), Determinants of Population,
Population Policies in India, Agriculture ( Production, Productivity and Yield of
Major Food Crops), Major Crop Regions, Regional Variations in Agricultural
Development, Environmental, Technological and Institutional Factors affecting
Indian Agriculture; Agro-Climatic Zones, Green Revolution, Food Security and
Right to Food. Industrial Development since Independence, Industrial Regions and
their characteristics, Industrial Policies in India. Development and Patterns of
Transport Networks (railways, roadways, waterways, airways and pipelines),
Internal and External Trade (trend, composition and directions), Regional
Development Planning in India, Globalisation and its impact on Indian Economy,
Natural Disasters in India (Earthquake, Drought, Flood, Cyclone, Tsunami,

Himalayan Highland Hazards and Disasters.)
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UNIVERSITY GRANTS COMMISSION

Subject: HISTORY

NET BUREAU

SYLLABUS

Code No. 06

The History paper consists of all the aspects of Indian History, Pre-history, Ancient
period, Medieval Indian history and Modern India including National Movement
and post independent phase. It also consists of Historical Method, Resean.'ch
Methodology and Historiography. Since, the subject and the boundaries of Indian
history are vast and comprehensive, it has been systematically analysed and
synthesized into Ten Units. However, the concepts, the ideas and the terms given
here would specify the extent the subject included though it is not mentioned in
the units. It is to make the student realize the comprehension of the syllabus

prepared.
Concepts, Ideas and Terms

Bharatvarsha Khilafat
Sabha and Samiti Sulah-i-kul
Varnasrama Turkan-i-Chahlghani
Vedanta Watan
Purusharthas Baluta
Rina Taquavi
Samskaras Igta
Yajna Jaziya
Ganarajya Zakat
Janapada Madad-i-maash
Doctrine of Karma Amaram
Dandaniti / Arthasastra / Saptanga Raya-Rekho
Dharmavijaya Jangama / Dasa
Stupa / Chaitya/ Vihara Madarasa / Maqtab
Nagara / Dravida / Vesara Chauth / Sardeshmukhi
Bodhisattva / Tirthankara Sarai
Alvars / Nayanars Polygars
Sreni Jagir / Shariyat
Bhumi-chidra-vidhana-nyaya Dastur
Kara-bhoga-bhaga Mansab (Rank)
Vishti Deshmukh
Stridhana Nadu / Ur
Memorial Stones Ulema
Agraharas Firman
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Ain--Dashsalah Satyagraha
Pargana Swadeshi
Shahna--Mandi Revivalism
Mahahvan Communalism
Hind Swargj Orientalism
Mercantilism Oriental Despotism

Economic Nationalism
Indian Renaissance
Economic Drain

De-Industrialisation
Subsidiary Alliance
Evangelicalism

Colonialism Bhudan

Paramountcy Panchsheel

Dyarchy Mixed Economy

Federalism Socialism

Utilitarianism Hindu Code Bill

Filtration Theory Historical Methods

Fonwvard Policy Plagiarism

Doctrine of Lapse Ethics and Morality in History
Writing

Unit -1

Negotiating the Sources: Archaeological sources: Exploration, Excavation,
Epigraphy and Numismatics. Dating of Archaeological Sites. Literary Sources:
Indigenous Literature: Primary and Secondary: problem of dating Religious and
Secular Literature, Myths, Legends, etc. Foreign Accounts: Greek, Chinese and
Arabic.

Pastoralism and Food production: Neolithic and Chalcolithic Phase: Settlement,
distribution, tools and pattemns of exchange.

Indus/Harappa Civilization: Origin, extent, major sites, settlement pattern, craft
specialization, religion, society and polity, Decline of Indus Civilization, Internal
and extemnal trade, First urbanization in India.

Vedic and later Vedic periods; Aryan debates, Political and Social Institutions,
State Structure and Theories of State; Emergence of Varnas and Social
Stratification, Religious and Philosophical Ideas. Introduction of Iron Technology,
Megaliths of South India.

Expansion of State system: Mahajanapadas, Monarchical and Republican States,
Economic and Social Developments and Emergence of Second Urbanization in
6™ century BCE; Emergence of heterodox sects-Jainism, Buddhism and Ajivikas.

Unit-1i

From State to Empire: Rise of Magadha, Greek invasion under Alexander and its
effects, Mauryan expansion, Mauryan polity, society, economy, Asoka’s Dhamma
and its Nature, Decline and Disintegration of the Mauryan Empire, Mauyan art and
architecture, Asokan edicts: language and script.
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Dissolution of Empire and Emergence of Reglonal Powers: Indo-Greeks, Sungas,
Satavahanas, Kushanas and Saka-Ksatrapas, Sangam literature, polity and
society in South India as reflected In Sangam literature. Trade and commerce
from 2™ century BCE to 3" century CE, Trade with the Roman World, Emergence
of Mahayana Buddhism, Kharavela and Jalnism, Post-Mauryan art and
Architecture. Gandhara, Mathura and Amaravati schools.

Gupta Vakataka age: Polity and Society, Agrarian Economy, Land Grants, Land
Revenue and Land Rights, Gupta Coins, Beginning of Temple Architecture,
Emergence of Puranic Hinduism, Development of Sanskrit Language and
Literature. Developments in Science Technology, Astronomy, Mathematics and
Medicine.

Harsha and his Times: Administration and Religion.

Salankayanas and Visnukundins in Andhradesa.

Unit - 1lI

Emergence of Regional Kingdoms: Kingdoms in Deccan: Gangas, Kadmapas,
Western and Eastern Chalukyas, Rashtrakutas, Kalyani Chalukyas, Kakatiyas,
Hoysalas and Yadavas.

Kingdoms in South India: Pallavas, Ceras, Colas and Pandyas,

Kingdoms in Eastern India: Palas and Senas of Bengal, Varmans of Kamarupa,
Bhaumakaras and Somavamsis of Odisha.

Kingdoms in Western India: Maitrakas of Vallabhi and Chalukyas of Gujarat.

Kingdoms in North India: Gurjara-Pratiharas, Kalacuri-Chedis, Gahadavalas and
Paramaras. :

Characteristics of Early Medieval India: Administration and Political Structure
Legitimation of Kingship.

Agrarian economy; land grants, changing production relations; graded land rights
and peasantry, water resources, taxation system, coins and currency system;

Trade and urbanization: patterns of trade, and urban settlements, ports and trade
routes, merchandise and exchange, trade guilds; trade and colonization in south-
east Asia.

Growth of Brahminical religions: Vaisnavism and Saivism; Temples; Patronage
and Regional Ramification; Temple Architecture and Regional Styles. Dana, Tirtha
and Bhakti, Tamil Bhakti movement - Shankara, Madhava and Ramanujacharya.

Socic_ety: Varna, Jati and Proliferation of Castes, Position of women; Gender,
marriage and property relations; Women in public life. Tribes as peasants and
their place in Varna order. Untouchability.

Education and Educational Institutions: Agraharas, Mathas and Mahaviharas as
Centres of Education. Growth of Regional Languages.
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Debates of state formation In early medieval India: A) Feudal model; B)
Segmentary model; C) Integrative model

Arab contracts: Sulelman Ghaznavid conquests. Alberuni's Accounts.

Unit -1V

Source of Medieval Indian History: Archaeological, Epigraphic and Numismatic
sources, Material evidences and Monuments; Chronicles: Literary sources —
Persian, Sanskrit and Regional languages; Daftar Khannas: Firmans, Bahis /
Pothis / Akhbarat; Foreign Travellers’ Accounts — Persian and Arabic.

Political Developments — The Delhi Sultanate — the Ghorid_s, the Turks, the
Khaljis, the Tughlags, theSayyids and the Lodis. Decline of Delhi Sultanate.

Foundation of the Mughal Empire — Babur, Humayun and the Suris ; I::'xpansion
and Consolidation from Akbar to Aurangzeb. Decline of the Mughal Empire.

Later Mughals and Disintegration of the Mughal Empire.

The Vijayanagara and the Bahmanis - Deccan Sultanate; Bijaput, Golkonda,
Bidar, Berar and Ahmadnagar — Rise, Expansion and Disintegration; Eastern
Gangas and Suryavamshi Gajapatis.

Rise of the Marathas & the foundation of Swaraj by Shivaji ; its expansion under
the Peshwas ; Mughal — Maratha relations, Maratha Confederacy, Causes of

Decline.

Unit-V
Administration & Economy: Administration under the Sultanate, Nature of State —
Theocratic and Theocentric, Central, Provincial and Local Administration, Law of
succession.

Sher Shah’s Administrative Reforms ; Mughal Administration — Central, Provincial
and Local : Mansabdari and Jagirdari Systems.

Administrative System in the Deccan — The Vijayanagara State & Polity,
Bahamani Administrative System; Maratha Administration — Asta Pradhan.

Frontier Policies under Delhi Sultanate and Mughal's.
Inter-State Relations during the Sultanate and the Mughals.

Agricultural Production and Irrigation System, Village Economy, Peasantry, Grants
and Agricultural Loans, Urbanization and Demographic Structure.

Industries — Cotton Textiles, Handicrafts, Agro-Based industries, Organisation,
Factories & Technology.
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Trade and Commorco - Stato Poligiog Intornal and E
' =xtornal Trado: E
Trade, Trado Contros and Ports, Transport and Communication, e

Hundi (Bills of Exchango) and Insuranco Stat
) 0 Incomo and Expondituroe,
Currency, Mint Systom; Faminos and Poasant Rovolls, P

Unit - VI

Society and Culture: Soclal Organisation and Soclal Structuro,

The Sufis — Thelr Orders, Bollofs and Practicos, tho loading Sufi Saints, Social
Synchronization.

Bhakti Movement — Shalvism; Valshnavism, Shaktism.

The Saints of the Medleval Perlod — North and South - thelr Impact on Socio-
Political and Religious Life — Women Saints of Medleval India.

The Sikh Movement — Guru Nanak Dev: his teachings and practices, Adi Granth;
the Khalsa.

Social Classification: Ruling Class, Major Religious Groups, the Ulemas, the
Mercantile and Professional Classes — Rajput Society.

Rural society — Petty Chieftains, Village Officlals, Cultivators and

Non-Cultivating Classes, Artisans.
Position of Women — Zanana System — Devadasi System.

Development of Education, Centres of Education and Curriculum, Madarasa
Education.

Fine Arts — Major Schools of Painting — Mughal, Rajasthani, Pahari, Garhwali;
Development of Music.

Art and Architecture, Indo-Islamic Architecture, Mughal Architecture, Regional
Styles.

Indo-Arabic Architecture, Mughal Gardens, Maratha Forts, Shrines and Temples.

Unit -VII

Sources of Modern Indian History: Archieval Materials, Biographies and Memoirs,
Newspapers, Oral Evidence, Creative Literature and Painting, Monuments, Coins.

Rise of British Power: European Traders in India in the 16" to 18" Centuries —
Portuguese, Dutch, French and the British.

Establishment and Expansion of British Dominion in India.
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British Relations with Principal Indian States — Bengal, Oud
Carnatic and Punjab. gal, Oudh, Hyderabad, Mysore,

Revolt of 1857, Causes, Nature and Impact.

Administration of the Company and the Crown; Evolution of Central and Provincial
Structure under East India Company.

qu_amoun}cy, Civil Service, Judiciary, Police and the Army under the Company;
British Policy and Paramountcy in the Princely States under the Crown.

Local Self-Government.

Constitutional Changes, 1909 — 1935,

Unit - VI

Colonial Economy: Changing Composition, Volume and Direction of Trade.

Expansion and Commercialization of Agriculture, Land Rights, Land Settlements,
Rural Indebtedness, Landless Labour, Irrigation and Canal System.

Decline of Industries — Changing Socio-Economic Conditions of Artisans;
De-urbanisation; Economic Drain; World Wars and Economy.

British Industrial Policy; Major Modern Industries: Nature of Factory Legislation;
Labour and Trade Union Movements.

Monetary Policy, Banking, Currency and Exchange, Railways and Road
Transport, Communications — Post & Telegraph.

Growth of New Urban Centres; New Features of Town Planning and Architecture,
Urban Society and Urban Problems.

Famines, Epidemics and the Government Policy.

Tribal and Peasant Movements.

Indian Society in Transition: Contact with Christianity — the Missions and
Missionaries; Critique of Indian Social and Economic Practices and Religious
Beliefs; Educational and Other Activities.

The New Education — Government Policy; Levels and Contents; English
Language; Development of Science, Technology, Public Health & Medicine —
Towads Modernism.

Indian Renaissance — Socio-Religious Reforms; Emergence of Middle Class;
Caste Associations and Caste Mobility.

R AR

70


70


Women's Question - Nati

e onallst Disc :

Leqis] ourso; Women's O

gislation concerning Women, Gendor Idenlity & &ngﬂtztlonrglag?s?l‘l’ggs; i

The Printing Press — Journalistic Activity and the Public opinlon

Modernisation of Indian La
gps n
Painting, Music and Performlnggx?tg?s S iern s foms, FiReeraniicn

Unit - IX
Rise of Indian Nationalism: Social and Economic basls of Nationalism.

Birth of Indian National Congress; Ideologies and Programmes of the Indlan
National Congress, 1885-1920: Early Nationalists, Assertive Natlonalists and

Revolutionaries.

Swadeshi and Swaraj.

Subas Chandra Bose and INA: Role of Middle Class

Gandhian Mass Movements;
Participation in National Movement.

in National Movement; Women

Left Wing Politics.
Depressed Class Movement.

Communal Politics; Muslim League and Genesis of Pakistan.

Towards Independence and Partition.

India after Independence: Challenges of Partition; Integration of the Indian
Princely States; Kashmir, Hyderabad & Junagarh.

B.R. Ambedkar — The making of the Indian Constitution, its Features.

The Structure of Bureaucracy.

New Education Policy.

Economic Policies and the Planning process; Development, Displacement and

Tribal Issues.
Linguistic Reorganisation of States: Centre-State Relations.

Fpreigq Pglicy Initiatives — Panchsheel; Dynamics of Indian Politics-Emergency;
Liberalisation, Privatisation & Globalisation of Indian Economy. '
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Unit-X
Historical Method, Research, Methodology and Historiography:

Scope and Importance of History
Objectivity and Bias in History
Hfzuristics Operation, Criticism in History, Synthesis and Presentation
History and its Auxiliary Sciences

History a Science, Arts or a Social Science

Causation and Imagination in History

Significance of Regional History
Recent Trends of Indian History
Research Methodology
Hypothesis in History

Area of Proposed Research
Sources — Data Collection, Primary
Sources

Trends in Historical Research
Recent Indian Historiography
Selection of Topic in History

Notes Taking, References, Footnotes an
Thesis and Assignment Writing
Plagiarism, Intellectual Dishonesty an
Beginnings of Historical Writings — Gree
Historiography .
Renaissance and its Impact on History Writing

Negative and Positive Schools of Historical Writing

Berlin Revolution in History Writing — Von Ranke

Marxist Philosophy of History — Scientific Materialism
Cyclical Theory of History — Oswald Spengler

Challenge and Response Theory — Arnold Joseph Toynbee

Post — Modernism in History
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'UNIVERSITY GRANTS COMMISSION
- NET BUREAU

NET SYLLABUS

Subject: English Code No. : 30

Unit-I: Drama
Unit-Il: Poetry
Unit-III : Fiction, short story

Unit-IV : Non-Fictional Prose

Unit—V: Language: Basic concepts, theories and pedagogy. English in'Use.
Unit—VI : English in India: history, evolution and futures

Unit=VIl: Cultural Studies

Unit—VIII : Literary Criticism

Unit-IX: Literary Theory post World War I

Unit-X :  Research Methods and Materials in English

M D/"‘)\w}/ 1\6” Q Xw/&/%' \_7‘.,\95'
/ -

84



84


Unit I Drama
1. Ancient, Medieval and Anglo -Horman Drama

Drama An introduction (3), Ancient and Medieval Drama (5),
Dramatists of the Age of Revival (9)

2- Elizabethan to Jacobean Drama

Elizabethan Age (18), Main Dramatists of the Elizabethan Age (20), Y/illiam
Shakespeare (24), Shakespeare's Contemporaries (28)

3. Restoration to Neo-Classical Age Drama

Restoration Age (51), Dramatists of the Restoration Age (53), Neo-Classical Drama (57).
The Age of Jonson (59)

4-Victorian Age to Modern Age Drama

The Victorian Drama (74), Modern Age Drama (75) Major Dramatists of the

Modern Age (76)

5. The Contemporary Drama

Drama in Contemporary Period (95), Contemporary Dramatists (96)
Unit-1l Poetry

6- Pre-Chaucerian and The Age of Chaucer Poetry

English Poetry (118), Pre- Chaucerian Age (122), Anglo Norman Poets (125),

Age of Chaucer (127), Alliterative Revival (141), Other Poets of the Aze of Chaucer (143)
7- Poetry in the Age of Revival (1400-1550)

The Age of Revival (160), English Chaucerian’s (162), Scottish Chaucerian’s (166),
New Court Poets (168)

8 The Elizabethan Poetry

The Elizabethan Poetry: An Introduction (182), Literary Criticism in Elizabethan Aze (187)
Shakespearean Poetry (183)

9- The Puritan and Restoration Age Poetry

English Renaissance Poetry (201), Spenserian Poets (203), Cavalier Poets (204).
Metaphysical Poets (206), Other Poets of the Puritan Age (212), Restoration Aze (216)
10. Neo- Classical /Augustan Age (1700-1793)

Augustan Age: An Introduction (234), Major Poets of the Augustan Aze (236)

11. The Romantic Age Poetry (1798-1 837)

Background to the Romantic Age (257), Major Poets of the Romantic Age (253)

12. The Victorian Poetry (1337-1901)

Victorian Age (284), Poets of the Victorian Age (28A), Pre-Rephaelite Poets (295)

13. The Modern, Contemporary Age and American Poetry

Modern Poetry (314), Major Poets of the Modern Age(316), Contemporary Poetry (326).
American Poetry (329), Poets of American Poetry (330) i

Unit-ll Fiction, Short Stories

14. Pre-Chaucerian to Elizabethan Age

Introduction to Fiction (349), Pre-Chaucerian Period (351), Age of Chaucer (352).
The Age of Revival (353), Elizabethan Age (355)

Sy

Drama of the Lge of Pevival (6), Important

.
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15. Puritan, Restoration and Neo-Classical Age (1625-1798)
Puritan Age (369), Restoration Age (371), Major Writers of Puritan Age (371),

Neo-Classical Age or Augustan Age (373), Major Writers of Augustan Age (374)
16. The Romantic Age (1798-1837)

Introduction of Romantic Age (393), Gothic Novels in the Romantic A
The Jacobin Novel in the Romantic Age (397),
Romantic Age 400), Novels of Manner (403)
17. The Victorian Age (1837-1901)
Victorian Age (417), Major Novelists of th
18. Fiction in Modern Age (1910-1945)
Introduction of Modern Age (446). Ma
19. Contemporary Period (Post 1945).

Introduction Contemporary Period (470), Major Contemporary Writers (471),

American Literature (482) Major American Novelists (482), Non-British and Non-America
Literature (488), Major Non-British and Non-American Writers (490)
Unit IV Non-Fictional Prose

20. Non-Fiction in Anglo-Norman Period
Non-

ge (394),
Second Stage of Nove| Writing in

e Victorian Age (419)

jor Novelists of the Modern Age (448)

Fiction: An Introduction (51 1), Chronicles in the Anglo-Norman (517), Brut in

the Anglo-Norman (518), Non-Fiction Writers of the Chaucerian Age (519), Non-Fiction
Writers of the Age of Revival (521), Elizabethan Chroniclers and

Antiquaries (525) Works of Literary Criticism in Elizabethan Age (526)

21. Puritan to the Romantic Age Non-Fiction

Non-Fiction in Puritan Age (539), Major Non-Fiction Write

rs of the Puritan Age (S40
Non Fiction in the Restoration Age (543),

Major Non-Fiction Writers of the Restoration
Age (S44), Diary of the Restoration Age (546), Non Fiction in Neo Classical Age 547)

Non Fiction Prose Writers of the Neo Classical Age (550) Major Philosophers of the
Neo Classical Age (551L Late 18th Century Non Fiction Writers of the Neo Classical
Age (552), Non-Fiction in Romantic Age (554) Major writer of the R
22. The Victorian and Modern Age Non-Fiction

Non-Fiction in Victorian Age (S73), Non-Fiction Prose Writers of the Victorian

Age (575), Non Fiction Prose in the Modern Age 579), Non Fiction Prose Writers

of the Modern Age (579)

23. Contemporary American and Non-British Non-Fiction

Contemporary English Non-Fiction (598), Major Contemporary Non-Fiction

Writers (599), Contemporary American Non-Fiction (602), Major Contemporary

American Non-Fiction Writers (602), Non-British, Non-American Non-Fiction Writers (606)
Unit-V Language: Basic Concepts, Theories and Pedagogy

24. Language: Basic Concepts, Theories and Pedagogy

Language: An Introduction and Definitions
Unit-V1 English in India: History, Evolution and Futures
25. English in India: History, Evolution and Futures
Historical Background (644), Introduction
Indian English Writers (648)

omantic Age (555)

(618), Origin and Development of Language (627)

of Indian English Literature (647),

b g i

v
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Unit-Vil Cultural Studlies
26, Cultural Studies

Introduction of Cultural Studles (695), Major Thinkers of Cultural Studies (696)

Feminism (699), Post colonialism (704), Marxism (707), Post structuralism (710)
Unit-VIll Literary Criticism

27, Nature and Functions of Literary Criticism

Criticism: Its Nature and Definition (731), Major Critics and their Works (733),
Other Important Critics and their Works (754)

Unit-IX Literary Theory Post World War ||

28, Literary Theory Post World War ||

Introduction (765), New Criticism (766), Cultural Materialism (770), Feminist
Criticism (773). Russian Formalism (775), Post-Colonialism (779), Moral Formalism:

FR Leavis (783), The Sources of the Movement (785), Psychoanalytical Criticism (788)
Unit-X Research Methods and Materials in English

29. Research Methods and Materials in English
Meaning of Research (798), Literary Research (804), Research Material (810)
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UNIVERSITY GRANTS COMMISSION
NET BUREAU

NETSYLLABUS

Subject: SOCIOLOGY

Unit -1 : Sociological Theory

1. Classical Sociological Traditions

2. Structure- Functionalism and Structuralism

3. Hermeneutic and Interpretative Traditions

Emile Durkheim
Max Weber
Karl Marx

Bronislaw Malinowski
A.R. Radcliffe- Brown
Talcott Parsons

Robert K. Merton
Claude Levi Strauss

G.H. Mead
Karl Manheim
Alfred Schutz
Harold Garfinkel
Erving Goffman
Clifford Geertz

Code No. :

4. Post Modernism, Post Structuralism and Post Colonialism

Edward Said
Pierre Bourdieu
Michel Foucault
Jurgen Habermas
Anthony Giddens
Manuel Castells
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5. Indian Thinkers
e M.XK. Gandhi
e B.R. Ambedkar
¢ Radha Kamal Mukherjce
¢ G.S. Ghurye
e M.N. Srinivas
e Irawati Karve

Unit -2 : Research Methodology and Methods

1. Conceptualizing Social Reality

Philosophy of Science

 Scientific Method and Epistemology in Social Science
¢ Hermeneutic Traditions

* Objectivity and Reflexivity in Social Science

e Ethics and Politics

2. Formulating Research Design

¢ Reading Social Science Research, Data and Documents
¢ Induction and Deduction

¢ Fact, Concept and Theory

e Hypotheses, Research Questions, Objectives

3. Quantitative and Qualitative Methods
. Ethnography
. Survey Method
. Historical Method
. Comparative Method

4. Techniques
e Sampling
e Questionnaire and Schedule
e Statistical Analysis
e Observation, Interview and Case study
e Interpretation, Data Analysis and Report Writing

Unit -3 : Basic Concepts and Institutions

1. Sociological Concepts
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* Social Structure

* Culture

® Network

* Status and Role

* Identity

* Community

* Diaspora

* Valucs, Norms and Rules

* Personhood, Habjus and Agency
o Burcaucracy, Power and Authority

2. Social Institutiong

* Marriage, Family and Kinship
* Economy

* Polity

® Religion

* Education

® Law and Customs

3. Social Stratification

* Social Difference, Hierarchy, Inequality and Marginalization
® Caste and Class

* Gender, Sexuality and Disability
® Race, Tribe and Ethnicity

5. Social Change and Processes

* Evolution and Diffusion

® Modemization and Development

* Social Transformations and Globalization
Social Mobility

Unit-4 : Rural and Urban Transformations

1. Rural and Peasant Society
¢ Caste-Tribe Settlements
® Agrarian Social Structure and Emergent Class Relations
* Land Ownership and Agrarian Relations
Decline of Agrarian Economy, De-Peasantization and Migration
Agrarian Unrest and Peasant Movements
Changing Inter-Community Relations and Violence
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2. Urban Society

* Urbanism, Urbanity and Urbanization

¢ Towns, Cities and Mega-Cities

* Industry, Service and Business

* Neighbourhood, Slums and Ethnic Enclaves
* Middle Class and Gated Communities

* Urban Movements and Violence

Unit—5: State, Politics and Development

1. Political Processes in India

Tribe, Nation State and Border

* Bureaucracy

* Governance and Development

* Public Policy: Health, Education and Livelihoods
¢ Political Culture

® Grass-root Democracy

* Law and Society

* Gender and Development

¢ Corruption
* Role of International Development Organizations

2. Social Movements and Protests

e Political Factions, Pressure Groups
* Movements based on Caste, Ethnicity, Ideology, Gender, Disability, Religion

and Region
e Civil Society and Citizenship
* NGOs, Activism and Leadership
¢ Reservations and Politics

Unit—6 : Economy and Society

Exchange, Gift, Capital, Labour and Market
Mode of Production Debates

Property and Property Relations
State and Market: Welfarism and Neoliberalism

Models of Economic Development
* Poverty and Exclusion

e Factory and Industry Systems
fad 02 o Nowreoms &7
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* Indigengyg Knowledge Systems and Ethno-Medicine
* Gender ang Environment

Forest Policies, Adivasis ang Exclusion
* Ecologijca] Degradation and Migration

. Development, Displacement anq Rehabilitation
* Water and Socig] Exclusion

* Disasters anq Community Responses

* Environmenta] Pollution, Public Health and Disability
® Climate Change and International Policies

* Environmenta] Movements

Unit - 8; Family, Marriage and Kinship

® Theoretical Approaches: Structure-F unctionalist, Alliance and Cultura]
* Gender Relations and Power Dynamics

* Inheritance, Succession and Authority

* Gender, Sexuality and Reproduction

* Children, Youth and Elderly

* Emotions and F amily

® Emergent Forms of Family

* Changing Marriage Practices

® Changing Care and Support Systems

® Family Laws

® Domestic Violence and Crime against Women
* Honour Killing

Unit-9: Science, Technology and Society
* History of Technological Development
* Changing notions of Time and Space
* Flows and Boundaries

l) Ot v e By
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'SI‘echnology ano Emerging Political Processes
tate Policy, Digital Divide and Inclusion
chhnology and Changing Family Relations

Technology and Changing Health Systems
Food and Technology

Cyber Crime

¢ Culture ang Symbolic Transformations

Signs and Symbols

Rituals, Beliefs and Practices
Changing Material Culture

Moral Economy

Education: Formal and Informa]
Religious Organizations, Piety and Spirituality
Commodification of Rituals
Communalism and Secularism
Cultural Identity and Mobilization
Culture and Politics

Gender, Body and Culture

Art and Aesthetics

Ethics and Morality

Sports and Culture

Pilgrimage and Religious Tourism
Religion and Economy

Culture and Environment

New Religious Movements
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CSIR-UGC National Eligibility Test (NET) for Junior Research Fellowship

and Lecturer-ship
COMMON SYLLABUS FOR PART ‘B’ AND ‘C’

MATHEMATICAL SCIENCES
UNIT -1

Analysis: Elementary set theory, finite, countable and uncountable sets, Real number system as a
complete ordered ficld, Archimedean property, supremum, infimum.

Sequences and series, convergence, limsup, liminf.

Bolzano Weierstrass theorem, Heine Borel theorem.

Continuity, uniform continuity, differentiability, mean value theorem.
Sequences and series of functions, uniform convergehce.

Riemann sums and Riemann integral, Improper Integrals.

Monotonic functions, types of discontinuity, functions of bounded variation, Lebesgue measure,
Lebesgue integral.

Functions of several variables, directional derivative, partial derivative, derivative as a linear
transformation, inverse and implicit function theorems.

Metric spaces, compactness, connectedness. Normed linear Spaces. Spaces of continuous functions
as examples.

Linear Algebra: Vector spaces, subspaces, linear dependence, basis, dimension, algebra of linear
transformations.

Algebra of matrices, rank and determinant of matrices, linear equations.
Eigenvalues and eigenvectors, Cayley-Hamilton theorem.

Matrix representation of linear transformations. Change of basis, canonical forms, diagonal forms,
triangular forms, Jordan forms.

Inner product spaces, orthonormal basis.

Quadratic forms, reduction and classification of quadratic forms

UNIT -2

Complex Analysis: Algebra of complex numbers, the complex plane, polynomialé, power series,
transcendental functions such as exponential, trigonometric and hyperbolic functions.
Analytic functions, Cauchy-Riemann equations.
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Y’s theorem Cauchy’s j
’ Y'S Integral formuyla, Liouvill¢’ .
warz lemma, Opep mapping theorem, ille’s theorem, Maximum

Taylor scrics, Laurent scrics, calculyg of residucs
Conformal mappings, Mobjus transformationg,

Algebra: Permu

tations combinations, p;
derangements, ’ +pigeon

-hole principle, inclusion-exclusion principle,

ithmetic, divisibility in Z congruen inese i
A = s ces e
function, primitive Y0Ois, » Chinese Remainder Theorem,

Groups subgroups, normal sy i i i permutati
, ups, groups, quotient groups, homomorphisms, cyclic s utation
groups, Cayley’s theorem, class cquations, Sylow theorems, s

Riugs', ideals,'prime and maximal ideals, quotient rings, unique factorization domain, principal ideal
domain, Euclidean domain,

Polynomial rings and irreducibility criteria,
Fields, finite fields, field extensions, Galois Theory.

Topology: basis, dense sets, subspace and product topology, separation axioms, connectedness and
compactness. —

UNIT -3

Ordinary Differential Equations (ODEs):

Existence and uniqueness of solutions of initial value

problems for first order ordinary differential
equations, singular solutions of first order ODEs, system of first order ODEs,

General theory of homogenous and non-homogeneous linear ODEs, variation of parameters,

Sturm-Liouville boundary value problem, Green’s function.
Partial Differential Equations (PDEs):

Lagrange and Charpit methods for solving first order PDEs, Cauchy problem for first order PDEs.

Classification of second order PDEs, General solution of higher order PDEs with constant
coefficients, Method of separation of variables for Laplace, Heat and Wave equations,

Numerical Analysis :

Numerical solutions of algebraic equations, Method of iterati(_m and .Newton-Rap.hs_on method, Rate
of convergence, Solution of systems of linear algebraic equations using Gauss elimination and
Gauss-Seidel methods, Finite differences, Lagrange, Hermite and spline interpolation, Numerical
differentiation and integration, Numerical solutions of ODEs using Picard, Euler, modified Euler and

b D\ rs Bkt
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Runge-Kutta mcthods,

Calculug of Varlntlons:

Variation of a fun

"au Ctional, Euler.L, :
Variationa] methods g boundaryagrangc Cquation, Ncccssafy and suffj

. : Icient con
alue Problems in ordinary apqg parti

: ditions for extrema,
al differe

ntial equationg,
Linear Integra) Equatiops;

Limit theorems (i.id. case),
Markov chains with finite and countable stat

€ space, classification of states, limiting behaviour of n-step
transition probabilities, stationary distributio

n, Poisson and birth-and-death processes,

Standard discrete and continuous Univariate distri

butions, sampling distributions, standard errors anq
asymptotic distributions, distribution of order sta

tistics and range,

Methods of estimation, properties of estimators, confj
and uniformly most powerful tests, likelihood ratio te
goodness of fit, Large sample tests.

dence intervals, Tests of hypotheses: mo

st powerful
sts. Analysis of discrete data and chj

-Square test of

Simple nonparametric tests for one and two sample problems

» Tank correlation and test for independence,
Elementary Bayesian inference.

Gauss-Markov models, estimability of parameters, best linear unbiased estimators, confidence intervals,
tests for linear hypotheses. Analysis of variance and covariance, Fixed., randon_l a.nd mxxed_ effects models,
Simple and multiple linear regression. Elementary regression diagnostics. Logistic regression,

correlation.

e e
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Simple random sampling, stratified sampling and systematic sampling. Probability proportional to size
sampling. Ratio and regression methods.

Completely randomized designs, randomized block designs and Latin-square designs. Connectedness and
orthogonality of block designs, BIBD. 2k factorial experiments: confounding and construction.

Hazard function and failure rates, censoring and life testing, series and parallel systems.

Linear programming problem, simplex methods, duality. Elementary queuing and inventory models.

Steady-state solutions of Markovian queuing models: M/M/1, M/M/1 with limited waiting space, M/M/C,
M/M/C with limited waiting space, M/G/1.

All students are expected to answer questions from Unit I. Students in mathe.maFics
are expected to answer additional question from Unit Il and III. Students with in
statistics are expected to answer additional question from Unit IV.

csirhdg.res.in
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UNIVERSITY GRANTS COMMISSION

NET BUREAU

Subject: PSYCHOLOGY Code No. 04

SYLLABUS

1. Emergence of Psychology

Psychological thought in some major Eastern Systems: Bhagavafi Gita,
Buddhism, Sufism and Integral Yoga. Academic psychology in In.dla: Pr'e-
independence era; post-independence era; 1970s: The move to addressing soc'lal
issues; 1980s: Indigenization; 1990s: Paradigmatic concerns, disciplinary identity
crisis; 2000s: Emergence of Indian psychology in academia. Issues: The colonial
encounter; Post colonialism and psychology; Lack of distinct disciplinary identity.

Western: Greek heritage, medieval period and modern period. Structuralism,
Functionalism, Psychoanalytical, Gestalt, Behaviorism, Humanistic-
Existential, Transpersonal, Cognitive revolution, Multiculturalism. Four

founding paths of academic psychology - Wundt, Freud, James, Dilthey.

Issues: Crisis in psychology due to strict adherence to experimental-

analytical paradigm (logical empiricism). Indic influences on modern
psychology.

Essential aspects of knowledge paradigms: Ontology, epistemology, and
methodology. Paradigms of Western Psychology: Positivism, Post-Positivism,
Critical perspective, Social Constructionism, Existential Phenomenology, and
Co-operative Enquiry. Paradigmatic Controversies. Significant Indian
paradigms on psychological knowledge: Yoga, Bhagavad Gita, Buddhism,
Sufism, and Integral Yoga. Science and spirituality (avidya and vidya). The
primacy of self-knowledge in Indian psychology.

2. Research Methodology and Statistics

Research: Meaning, Purpose, and Dimensions.
Research problems, Variables and Operational Definitions, Hypothesis,

Sampling.
Ethics in conducting and reporting research
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Paradigms of research:
Methods of research:
Experimental, Quasi-exp

w, Questionnalres]
erimental, Field studies, Cross-Cultura] Studies
Phenomenology, Grounded theory, Focus groups, Narrati
Etlmography

ves, Case studies,

“Parametric tests [Sign

st, Kruskal-Wallis test,
Friedman). Pow

n-Whitney te
er analysis, Effect size.

Correlationa] Analysis: Correlation
correlation, multiple corr

elation.
Special Correlation Methods: Biserial,
coefficient,

Regression: Simple linear regression, Multiple regression.
Factor analysis: Assumptions, Methods, Rotation and Interpretation,

Experimental Designs: ANOVA [One-way, Factorial], Randomized Block
Designs, Repeated Measures Design,

Latin Square, Cohort studies, Time
series, MANOVA, ANCOVA. Single-subject designs.

[Product Moment, Rank Order], Partial

Point biserial, tetrachoric, phi

- Psychological testing

Types of tests

Test construction: Item writing, item analysis

Test standardization: Reliability, validity and Norms

Areas of testing: Intelligence, creativity, neuropsychological tests, aptitude,
. Personality assessment, interest inventories
Attitude scales - Semantic dj

fferential, Staples,
Computer-

Likert scale,
based psychological testing

Applications of
Organizational an
guidance.

psychological testing

in various settings:
d business,

Clinical,
Education, Counseling, Military,

Career

Biological basis of behavior

Sensory systems: General and specific sensations, receptors and processes

Neurons: Structure, functions, types, neural impulse, synaptic transmission.
Neurotransmitters,

TSR W et
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Methods of ph
methods, degen
microelectrode

ysiological Psychology: Invasive met
eration techniques, lesio cthods - Anatomical

ques, chemical methods,

studies. Non-invasive meth G, Scanning methods,

ods - EE

emotion: The Limbic system
behavior, ’

Genetics and behavior:

Chromosomal anomalies;
controversy [Twin studies and

Nature-Nurture
adoption studies]

Attention, Perception, Learning, Memory and Forgetting

Attention: Forms of attention, Models of attention

Perception:

Approaches to the Study of Perception: Gestalt and
Perceptual Organization: Ges

Perceptual Constancy: Size, Shape, and Color; Illusions
Perception of Form, Depth and Movement

Role of motivation and learning in perception

physiological approaches
talt, Figure and Ground, Law of Organization

Signal detection theory: Assumptions and applications
Subliminal perception and related factors,
to perception, culture and perception,
Ecological perspective on perception.

information processing approach
perceptual styles, Pattern recognition,

Learning Process:
Fundamental theories: Thorndike, Guthrie, Hull
Classical Conditioning: Procedure, phenomena and related issues

Instrumental learning: Phenomena, Paradigms and theoretical issues;

Reinforcement: Basic variables and schedules; Behaviour modification and
its applications

Cognitive approaches in learning: Latent learning, observational learning.
Verbal learning and Discrimination learning .
Recent trends in learning: Neurophysiology of learning

Memory and Forgetting '
Memory processes: Encoding, Storage, Retrieval

Stages of memory: Sensory memory, Short-term memory (Working

memory), Long-term Memory (Declarative - Episodic and Semantic;
Procedural)
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Theories of Forgetting. In
. Int
forgetting ® Mterference, Retrieval p allure, Decay, Motivated

6. Thinking, Intelligence and Crcatlvity
Theoretica]

: : ght processes:
Informatiop Processing, Feature integration model

S, Types, and st fce
Types of Reas oning yp Strategies; Role of concepts in thinking

Language anq thought

Associationism, Gestalt,

‘e ) gies, and Obstacles
Decnsxon-making: Types and models

Intelligence: Spearman; Thurstone; Jensen; Cattell; Gardner; Stenberg;
Goleman; Das, Kar & Parrila

Creativity: Torrance, Getzels & Jackson, Guilford, Wallach & Kogan
Relationship between Intelligence and Creativity

7. Personality, Motivation, emotion, stress and coping

Determinants of personality: Biological and socio-cultura]

Approaches to the study of personality: Psychoanalytica], Neo-Freudian

Social learning, Trait and Type, Cognitive, Humanistic, Existential,
Transpersonal psychology.

Other theories: Rotter's Locus of Control )
Kohlberg’s theory of Moral development,

Basic motivational conce
Motivational Cycle.
Approaches to the study
Cognitive, Humanistic

pts: Instincts, Needs, Drives, Arousa], Incentives,

of motivation: Psychoanalytica], Ethological, S-R

Exploratory behavior and curiosity
Zuckerman's Sensation seeking
Achievement, Affiliation and Power
Motivational Competence
Self-regulation

Flow

Emotions: Physiological correlates

Theories of emotions: James-Lange, Canon-Bard, Schachter and Singer,
Lazarus, Lindsley.
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Emotion regulation

Conflicts: Sources and types

Stress and Coping: Concept, Models, Type A, B, C, D behaviors, Stress
management strategies [Biofeedback, Music therapy, Breathing exercises,
Progressive Muscular Relaxation, Guided Imagery, Mindfulness, Meditation,
Yogasana, Stress Inoculation Training].

8. Social Psychology

Nature, scope and history of social psychology

Traditional theoretical perspectives: Field theory, 'C_Ogﬂiti"e Dissonance,
Sociobiology, Psychodynamic Approaches, Social Cognition.
Social perception [Communication, Attributions]; attitude and its change
within cultural context; prosocial behavior

Group and Social influence [Social Facilitation; Social loafing]; ?oaa]
influence [Conformity, Peer Pressure, Persuasion, Compliance, Obedience,
Social Power, Reactance]. Aggression. Group dynamics, leadership stylfa and
effectiveness. Theories of intergroup relations [Minimal Group Expenmept
and Social Identity Theory, Relative Deprivation Theory, Realistic Conflict
Theory, Balance Theories, Equity Theory, Social Exchange Theory]

Applied social psychology: Health, Environment and Law; Personal space,
crowding, and territoriality.

9. Human Development and Interventions

Developmental processes: Nature, Principles, Factors in development, Stages
of Development. Successful aging.
Theories of development: Psychoanalytical, Behavioristic, and Cognitive

Various aspects of development: Sensory-motor, cognitive, language,
emotional, social and moral.

Psychopathology: Concept, Mental Status Examination, Classification, Causes

Psychotherapies: Psychoanalysis, Person-centered, Gestal i i

. ) , t, Existe
Acceptance C'o'mmltment Therapy, Behavior therapy, REBT, CBT, MBCT nl:]laa;
therapy, Positive psychotherapy, Transactional Analysis, Dialectic beh'avior
therapy, Art therapy, Performing Art Therapy, Family therapy.
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Applications of theories of motivation and learning in School
Factors in educational achievement

Teacher effectiveness

Guidance in schools: Needs, organizational set up and techniques

Counselling: Process, skills, and techniques

10. Emerging Areas
Issues of Gender, Poverty, Disability, and Migration: Cultural bias and
discrimination. Stigma, Marginalization, and Social Suffering; Child Abuse

and Domestic violence.

Peace psychology: Violence, non-violence, conflict resolution at macro level,
role of media in conflict resolution.

Wellbeing and self-growth: Types of wellbeing [Hedonic and Eudemonic],
Character strengths, Resilience and Post-Traumatic Growth.

Health: Health promoting and health compromising behaviors, Life style and
Chronic diseases [Diabetes, Hypertension, Coronary Heart Disease],
Psychoneuroimmunology [Cancer, HIV/AIDS]

Psychology and technology interface: Digital learning; Digital etiquette:
Cyber bullying; Cyber pornography: Consumption, implications; Parental

vj
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CSIR-UGC National Eligibility Test (NET) for Junior Research Fellowship

and Lecturer-ship

IFE SCIENCES

Molecules and their Interaction Relevant to Biology
Cellular Organization

Fundamental Processes

Cell Communication and Cell Signaling
Developmental Biology

System Physiology — Plant

System Physiology — Animal

Inheritance Biology

0 0 N AU R

Diversity of Life Forms

p—t
S

Ecological Principles

[—
[a—
.

Evolution and Behavior
Applied Biology
Methods in Biology
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1. MOLECULES AND THEIR INTERACTION RELAVENT TO BIOLOGY

A. Structure of atoms, molecules and chemical bonds.
B Composition, structure and function of biomolecules
proteins, nucleic acids and vitamins).

C. Stablizing interactions (Van der Waals, electrostatic, hydrogen bonding, hydrophobic
interaction, etc.).

D Principles of biophysical chemistry (pH, buffer, reaction kinetics, thermodynamics,
colligative properties).

E. Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group
transfer, biological energy transducers.

F. Principles of catalysis, enzymes and enzyme kinetics, enzyme regulation, mechanism of
enzyme catalysis, isozymes

G. Conformation of proteins (Ramachandran plot, secondary structure, domains,  motif
and folds).

H. Conformation of nucleic acids (helix (A, B, Z), t-RNA, micro-RNA).

L. Stability of proteins and nucleic acids,
J.

(carbohydrates, lipids,

Metabolism of carbohydrates, lipids, amino acids nucleotides and vitamins.
2, CELLULAR ORGANIZATION

A) Membrane structure and function

(Structure of model membrane, lipid bilayer and membrane protein diffusion, osmosis,

ion channels, active transport, membrane pumps, mechanism of sorting and regulation
of intracellular transport,electrical properties of membranes).

B) Structural organization and function of intracellular organelles (Cell wall, nucleus,
mitochondria, Golgi bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids,
vacuoles, chloroplast, structure & function of cytoskeleton and its role in motility).

C) Organization of genes and chromosomes (Operon, unique and repetitive DNA,

interrupted genes, gene families, structure of chromatin and chromosomes,
heterochromatin, euchromatin, transposons).

D) Cell division and cell cycle (Mitosis and meiosis, their r

egulation, steps in cell cycle,
regulation and control of cell cycle).

E) Microbial Physiology (Growth yield and characteristics, strategies of cell division,
stress response)

3. EUNDAMENTAL PROCESSES

A) DNA replication, repair and recombination (Unit of replication, enzymes involved,
replication origin and replication fork, fidelity of replication, extrachromosomal replicons,

DNA damage and repair mechanisms, homologous and site-specific recombination).

B) RNA synthesis and processing (transcription factors and machinery, fonnatiqn of
initiation complex, transcription activator and repressor, RNA polymerases, capping,
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olongation, and tormination, RNA procoessing, RNA odiling, splicing, and
polyadonylation, structuro and functlon of difforont typos of RNA, RNA transport),

C) Protoln synthoslis and procossing (RIbosomo, formation of Initintion complox, Initiation
factors and tholr rogulation, olongation and olongatlon factors, tormination, gonotic codo,
aminoacylation of IRNA, IRNA-Idontity, aminoacyl {RNA synthotaso, and translational
proof-roading, translational Inhibltors, Post- translational modification of protoins).

D) Control of gono oxprossion at transcription and translation lovel (rogulating tho
oxprossion of phagos, virusos, prokaryolic and oukaryotic gonos, rolo of chromatin In
gono oxprosslon and gono slloncing).

4. Coll communication and coll slgnaling

A) Host parasito Intoraction Rocognition and ontry processes of different
pathogens like bacteria, viruses Into animal and plant host cells, alteration of host
cell behavior by pathogens, virus-induced coll transformation, pathogen-induced
diseases In animals and plants, cell-coll fusion In both normal and abnormal
cells,

B) Cell signaling Hormones and their receptors, cell surface receptor, signaling
through G-protein coupled receoptors, signal transduction pathways, second
messengers, regulation of signaling pathways, bacterial and plant two-
component systems, light signaling In plants, bacterlal chemotaxis and quorum
sensing.

C) Cellular communication Regulation of hematopoiesis, general principles of cell
communication, cell adhesion and roles of different adhesion molecules, gap
junctions, extracellular matrix, Integrins, neurotransmission and its regulation.

D) Cancer
Genetic rearrangements in progenitor cells, oncogenes, tumor suppressor genes,
cancer and the cell cycle, virus-induced cancer, metastasis, interaction of cancer
cells with normal cells, apoptosis, therapeutic interventions of uncontrolled cell
growth.

E) Innate and adaptive Immune system Cells and molecules involved in innate
and adaptive immunity, antigens, antigenicity and immunogenicity. B and T cell
epitopes, structure and function of antibody molecules. generation of antibody
diversity, monoclonal antibodies, antibody engineering, antigen-antibody
interactions, MHC molecules, antigen processing and presentation, activation
and differentiation of B and T cells, B and T cell receptors, humoral and cell-
mediated immune responses, primary and secondary immune modulation, the
complement system, Toll-like receptors, cell-mediated effector functions,
inflammation, hypersensitivity and autoimmunity, immune response during
bacterial (tuberculosis), parasitic (malaria) and viral (HIV) infections, congenital

and acquired immunodeficiencles, vaccines. %__,4 f
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5. DEVELOPMENTAL BIOLOGY

A) Basic concepts of development Potency, commitment, specification, induction,

competence, determination and differentiation; morphogenetic gradients; cell fate and cell

lineages; stem cells; genomic equivalence and the cytoplasmic determinants; imprinting; mutants
and transgenics in analysis of development

B) Gamet9gcnesis, fertilization and carly development: Production of gametes, cell surface
molecules in sperm-egg recognition in animals; embryo sac development and double fertilization
In plants; zygote formation, cleavage, blastula formation, embryonic fields, gastrulation and

formation of germ layers in animals; embryogenesis, establishment of symmetry in plants; seed
formation and germination,

C) Morphogenesis and organogenesis in animals : Cell aggregation and differentiation in
Dictyostelium; axes and pattern formation in Drosophila, amphibia and chick; organogenesis —
vulva formation in Cagenorhabditis elegans, eye lens induction, limb development and
regeneration in vertebrates; differentiation of neurons, post embryonic development- larval
formation, metamorphosis; environmental regulation of normal development; sex determination.

D) Morphogenesis and organogenesis in plants: Organization of shoot and root apical
meristem; shoot and root development; leaf development and phyllotaxy; transition to flowering,
floral meristems and floral development in Arabidopsis and Antirrhinum

E) Programmed cell death, aging and senescence
6.  SYSTEM PHYSIOLOGY - PLANT

A, Photosynthesis - Light harvesting . complexes; mechanisms of electron
transport; photoprotective mechanisms; CO, fixation-Cs, C4 and CAM pathways.

B. Respiration and photorespiration — Citric acid cycle; plant mitochondrial
electron transport and ATP synthesis; alternate oxidase; photorespiratory
pathway.

C. Nitrogen metabolism - Nitrate and ammonium assimilation; amino acid
biosynthesis.

D. Plant hormones - Biosynthesis, storage, breakdown and transport;
physiological effects and mechanisms of action.

E. Sensory photobiology - Structure, function and mechanisms of action of

phytochromes, cryptochromes and phototropins;  stomatal movement:
photoperiodism and biological clocks.

WA L NeGied e

121


121


Secondary metabolites - Biosynthesis of terpenes, phenols and nitrogenous
compounds and their roles.

Stfegs physiology — Responses of plants to biotic
abiotic (water, temperature and salt) stresses.

S-Y-SIEM-EHX.S.LQLQ_GLAMMAL

Blood and circulation - Blood corpuscles, haemopoiesis and formed elements,

plasma function, blood volume, blood volume regulation, blood groups,
haemoglobin, immunity, haemostasis.

(pathogen and insects) and

Cardiovascular System: Comparative anatomy of heart structure, myogenic
heart, specialized tissue, ECG - its principle and significance, cardiac cycle,
heart as a Pump, blood pressure, neural and chemical regulation of all above.

Respiratory system - Comparison of respiration in different species, anatomical

considerations, transport of gases, exchange of gases, waste elimination, neural
and chemical regulation of respiration.

Nervous system - Neurons
and spinal cord, central and
tone and posture.

» action potential, gross neuroanatomy of the brain
peripheral nervous system, neural control of muscle

Sense organs - Vision, hearing and tactile response.

Excretory system - Comparative physiology of excretion,
formation, urine concentration, waste elimination, micturition
balance, blood volume, blood pressure, electrolyte balance,

kidney, urine
» regulation of water
acid-base balance,

Thermoregulation - Comfort zone, bod
neural regulation, acclimatization.

y temperature — physical, chemical,
Stress and adaptation
Digestive system - Digestion, absorption, energy balance, BMR.

Endocrinology and reproduction - Endocrine glands, basic mechanism of
hormone action, hormones and diseases; reproductive processes,
gametogenesis, ovulation, neuroendocrine regulation
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8. INHERITANCE BIOLOGY

A) Mendelian principles : Dominance, segregation, independent assortment.

B) Concept of gene : Allele, multiple alleles, pseudoallele, complementation tests

C) Extensions of Mendelian principles : Codominance, incomplete dominance, gene
interactions, pleiotropy, genomic imprinting, penetrance and expressivity, phenocopy,

linkage and crossing over, sex linkage, sex limited and sex influenced characters.

D) Gene mapping methods : Linkage maps, tetrad analysis, mapping with molecular markers,
mapping by using somatic cell hybrids, development of mapping population in plants.

E) Extra chromosomal inheritance : Inheritance of Mitochondrial and chloroplast genes,
maternal inheritance.

F) Microbial genetics : Methods of genetic transfers — transformation, conjugation, transduction
and sex-duction, mapping genes by interrupted mating, fine structure analysis of genes.

G) Human genetics : Pedigree analysis, lod score for linkage testing, karyotypes, genetic
disorders.

H) Quantitative genetics : Polygenic inheritance, heritability and its measurements, QTL
mapping.

I) Mutation : Types, causes and detection, mutant types — lethal, conditional, biochemical, loss
of function, gain of function, germinal verses somatic mutants, insertional mutagenesis.

J) Structural and numerical alterations of chromosomes : Deletion, duplication, inversion,
translocation, ploidy and their genetic implications.

K) Recombination : Homologous and non-homologous recombination including transposition.
9. R RN
A. Principles & methods of taxonomy:

Concepts of species and hierarchical taxa, biological nomenclature, classical &
quantititative methods of taxonomy of plants, animals and microorganisms.

B. Levels of structural organization:

Unicellular, colonial and multicellular forms. Levels of organization of tissues, organs
& systems. Comparative anatomy, adaptive radiation, adaptive modifications.
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C. Outline classification of plants, animals & microorganisms:
Im,porlant cnlc'na uscd for classification in cach taxon. Classification of plants,
animals and microorganisms. Evolutionary rclationships among taxa.

D. Nat'ural history of Indian subcontinent:
Major habitat types of the subcontinent, geographic origins and migrations of

spccics.. Comman Indian mammals, birds, Scasonality and phenology of the
subcontinent,

E. Organisms of health & agricultural importance:
Common parasites and pathogens of humans, domestic animals and crops.

F. Organisms of conservation concern:

Rare, endangered species. Conservation strategies.

10. ECOLOGICAL PRINCIPLES

The Environment: Physical environment; biotic environment; biotic and abiotic
interactions.

Habitat and Niche: Concept of habitat and niche; niche width and overlap; fundamental
and realized niche; resource partitioning; character displacement.

Population Ecology: Characteristics of a population; population growth curves;
population regulation; life history strategies (r and K selection); concept of
metapopulation — demes and dispersal, interdemic extinctions, age structured
populations.

Species Interactions: Types of interactions, interspecific competition, herbivory,
carnivory, pollination, symbiosis.

Community Ecology: Nature of communities; community structure and attributes;
levels of species diversity and its measurement; edges and ecotones.

Ecological Succession: Types; mechanisms; changes involved in succession; concept
of climax.

Ecosystem Ecology: Ecosystem structure; ecosystem function; energy flow and
mineral cycling (C,N,P); primary production and decomposition; structure and function
of some Indian ecosystems: terrestrial (forest, grassland) and aquatic (fresh water,
marine, eustarine).

Biogeography: Major terrestrial biomes; theory of island biogeography;

biogeographical zones of India.
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of learning, memory, cognition, s| and o % <o
: . i > Slecp arousal;
of behavior; Social communication; Social domj Biological clocks: D?vel_q:_m?n

¢ ; inance; Use of space and  territoriality;
Mating _Systems, Parental investment and Reproductive success; Parental care;
Aggress.lve .behavmr; Habitat selection and optimality in foraging; Migration, orientation
and navigation; Domestication and behavioral changes.

12. APPLIED BIOLOGY:

A. Microbial fermentation and production of small and macro molecules.

B. Application of immunological principles, vaccines, diagnostics. Tissue
and cell culture methods for plants and animals.

C. Transgenic animals and plants, molecular approaches to diagnosis 2nd
strain identification.

D.  Genomics and its application to health and agriculture, incleding gene
therapy.

E. Bioresource and uses of biodiversity.
F. Breeding in plants and animals, including marker — assisted selection

G. Bioremediation and phytoremediation

Biosensors | o_g‘ é%
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13.

METHODS IN BIOLOGY
Molecular Biology and Recombinant DNA methods:

Isolation and purification of RN
. A . . -
different soparation methos » DNA (genomic and plasmid) and proteins,
Analysis of RN i '
s tr); R A, DNA a}nd proteins by one and two dimensional gel
clec phoresis, Isoelectric focusing gels.
Exo :ecul.ar clg‘mng of DNA or RNA fragments in bacterial and eukaryotic systems.
I pression o ref:ombmant proteins using bacterial, animal and plant vectors.
solatlor} of specific nucleic acid sequences
Sex:eratlon of genomic and cDNA libraries in plasmid, phage, cosmid, BACand YAC
ectors.
In vitro rputagenesis and deletion techniques, gene knock out in bacterial and
eukaryotic organisms.
Protein sequencing methods, detection of post translation modification of proteins.

DNA sequencing methods, strategies for genome sequencing.
Methods for analysis of gene expression at RNA and protein level, large scale

expression, such as micro array based techniques
Isolation, separation and analysis of carbohydrate and lipid molecules

RFLP, RAPD and AFLP techniques

Histochemical and Immunotechniques

Antibody generation, Detection of molecules using ELISA, RIA, western blot,

immunoprecipitation, fluocytometry and immunofluorescence microscopy,
detection of molecules in living cells, in situ localization by techniques such as

and GISH.
Biophysical Method:

FISH

Molecular analysis using UV/visible, fluorescence, circular dichroism, NMR and ESR
olecular structure determination using X-ray diffraction and NMR,

spectroscopy M
Molecular analysis using light scattering, different types of mass  spectrometry and

surface plasma resonance methods.

Statisitcal Methods:

Measures of central tendency and dispersal; probability distributions (Binomial
Poisson and normal); Sampling distribution; Difference between parametric and ,
non-par'flmetric statistics; Confidence Interval; Errors; Levels of significance;
Regression  and Correlation; t-test; Analysis of variance; )'G test;; Basic introductior;

to Muetrovariate statistics, etc.
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Radiolabeling techniques:

Qetcction and measurement of different types of radioisotopes normally used in
plology, incorporation of radioisotopes in biological tissues and cells, molecular
imaging of radioactive material, safety guidelines.

Microscopic techniques:

Visulization of cells and subcellular components by light microscopy, resolvi'ng powers
of different microscopes, microscopy of living cells, scanning and transmission
microscopes, different fixation and staining techniques for EM, freeze-etch and freeze-
fracture methods for EM, image processing methods in microscopy.

Electrophysiological methods:

Single neuron recording, patch-clamp recording, ECG, Brain activity recording, lesion
and stimulation of brain, pharmacological testing, PET, MRI, fMRI, CAT .

Methods in field biology:
Methods of estimating population density of animals and plants, ranging patterns

through direct, indirect and remote observations, sampling methods in the study of
behavior, habitat characterization: ground and remote sensing methods..
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