Addal247

PHYSICS

L Mathematical Methods of Physies

Dimensional analysis. Vector slgebra and veetor calculus, Linear algebra, matrices, Cayley-Hamikton
Theorem. Eigenvalues and eigenvectors. Lincar ordinary differential equations of first & second order.
Special functions (Hermite, Bessel, Laguerre and Legendre functions). Fourier series, Fourier and Laplace
transforms. Elemems of complex analysis, analvtic functions; Taylor & Laurent series: poles, residucs
and evaluation of integrals. Elementary probability theory, random variables, binomial, Poisson and
nomnal distributions. Central limit theorem,

IL  Classical Mechanics

Newton's lows.  Dynamical systems, Phase space dynamics, stability analysis. Central force motions.
Two body Collisions - scattering in labosatory and Centre of mass frames. Rigid bady  dynamics-
moment of inertia tensor. Non-inertial frames and pseudoforces. Variationa! principle. Generalized
coordinates. Legrangian and Hamiltonian formalism and equations of motisn. Conservation laws and
cyclic coordinates. Periodic motion: small oscilletions, nonmal modes. Special theory of relativity.
Lorentz ransformations, relativistic Kinematics and mass—enargy equivalence.

M. Electromagnetic Theory

Elccirostatics: Gauss's law and its epplications, Laplace and Poisson equations, boundary wvalue
problems. Magnetostatics: Biot-Savart law, Ampere's theorem. Electromagnetic induction. Maxwell's
equations in free space and linear isowropic medin; boundary conditions on the fields st interfaces. Scalar
and vector potentials, gaunge invarlance. Electromagnetic waves in free space. Dielectrics and conductors.
Reflection and refraction, polarization, Fresnal's law, interference, soherence, and diffraction. Dyniemics
of charged particles in static and uniform slectromagnetic fislds.

V. Qmantum Mechsnics

Wave-particle duality. Schridinger equation (time-dependent and time-independent). Eigenvalue
problems (particle in a box, harmonic oscillater, ete.). Tunneling through a barrier. Wave-function in
coordinate and momentum representations. Commutators and Heisenberg uncertainty principle. Dirac
notation for siate vectors. Motlon in o central potential: orbital angular momentum, angular momentum
algebra, spin, sddition of sngulasr moments; Hydrogen atom. Stem-Gerlach experiment.  Time-

perfurbation theory and applications. Variational method. Time dependent perturbation
theory and Fermi's golden rule, selection rules. Identical particles, Pauli exclusion principle, spin-statistics
connection,

V. Thermodynamic and Statistical Physics

Laws of thermodynamics and their consequences. Thermodynemic potentials, Maxwell relations,
chemical potential, phase equilibria, Phase space, micro- and macro-states. Micro-canonical, canonical
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and grand-canonical ensembles and partition functions. Free energy and ils comnection with
thermodynamic quantities. Classical and quantum statistics. ldeal Bose and Fermi gases. Principle of
detailed balance. Blackbody radiation and Planck's distribastion Jaw.

VL  Elecironics and Experimental Methods

Semiconductor devices (dindes, junctions, transistors, field effect devices, homo- amd hetero=jurction
devices]. device structure, device characterstics, frequency dependence and applications, Opro=electronie
devices (solar cells, photo-detectors, LEDs), Operational amplifiers and their applications. [igital
techniques and applicstions (registers, counters, comparalors and similar creuits). AD s VA
converters. Microprocessor and microcontroller basica

Data interpretation and analysis, Precision and sccuracy. Error analysis, propagation of emors. Least
squanes fitting,

E !E I L] El
L Mathematical Methods of Physics
Green's fimction. Partial differential equations (Lapiace, wave and heat eguations in two and three
dimensions). Elements of compuiational techniques: roct of fumctions, interpolation, extrapolation,
meegration by trapezoid and Simpson's rule, Solution of first order differential equation using Runge-
Kurta method. Finite difference methods. Tensors. [ntroductory group theery: SU2), (3.
IL Classical Mechanics

Dynamical systems, Phase space dynamics, stability amalvsis. Poisson brackels and canonical
transformations, Symmetry, invarisnce and Noether's theorem. Hamilton-Jacobi theory.

M. Electromagnetic Theory

Dispersion relations in plasma, Lorentz invariance of Maxwell's equation. Transmission lines and wave
guides. Radiation- from moving charges and dipoles and retarded potentials,

IV. Quantum Mechanics

Spin-orbit coupling, fine structure, WKB approximation. Elementary theory of scattertng: phase shifts,
partial waves, Bomn approximation. Relativistic quantum mechanies: Klein-Gordon and Dirac equations,
Semi-claszical theory of radiation.

V. Thermodynamic and Statistical Physics

First- and second-order phase tramsitions. Diamagnetism, paramagnetism, and ferromagmetism, Ising
model. Bose-Einstein  condensation. Diffusion equation. Random walk sand Brownian motion,
Introduction to nonequilibrium processes.

VI Electronics and Experimental Methods

Linear and nonlinear curve fitting, chi-square test. Transducers (lemperature, pressure/vacuum, magnetic
fields, vibration, optical, and particle detectors). Measurement and control, Signal conditioning and
recovery, Impedance matching, amplification (Op-amp based, instrumentation amp, feedback), filtesing



and noise reduction, shielding and grounding. Fourler transforms, lock-in detector, box-car integrutor,
modulstion technigues.

High frequency devices (including generatoes and detectors),

VIL Atomie & Molecular Physics

Cuantum states of an electron in an stom. Electron spin. Spectrum of helium and alkali stom. Relativistic
corrections for energy levels of hydrogen atom, hyperfine structure and isotopic shift, width of spectrum
lines, LS & JJ couplings. Zeeman, Paschen-Bach & Stark effects. Electron spin resonance. Nuclear
magnetic resonance, chemical shift Frank-Condon principle. Born-Oppenheimer approximation
Electronic, rotational, vibrational and Ramaen spectra of distomic molecules, selection rules. Lasers:
spontancous and stimulated cmission., Elnstein A & B coefficlems. Optical pumping, populatio
inversion, rate equation. Modes of resonators and coherence length.

VIIL Condensed Matter Physics

Bravais lawices. Reciprocal lanice. Diffraction and the structure factor. Bonding of solids. Flastic
properties, phonons, lattice specific heat. Free electron theory and electronic specific heat. Response and
relaxation phenomens Drude model of electrical and thermal conductivity,. Hall effect and
Ihermoeleciric power. Eleciron motion in a periodic potential, band theory of solids: metals, insulators
and semiconductors.  Superconductivity: type-l and tvpe-Il superconductors, Josephson junctions,
Superfluidity, Defects and dislocations, Ordered phases of matter: translational and orientational arder,
kinds of tiquid crysialline order. Quasi crystals.

IX.  Nuoclear and Particle Physics

Basic nuclear properties: size, shape and charge distribution, spin and parity. Binding energy, semi-
empirical mass formula, liquid drop model, Wature of the muclear force, form of nucleon-nucleon
poterial, charge-independence and charge-symmetry of nuclear forces. Deutston problem. Evidence of
shell structure, single-particle shell model, its validity and limitations. Rotational spectra. Elementary
idess of alpha, beta and gamma decays and their selection rules. Fission and fusion. NMuclear reactions,
reaction mechanism, compound noclei and direct readctions,

Classification of fundamental forces. Elementary particles end their quanfum numbers (charge, spin,
parity, [sospin, strangeness, etc.). Gellmann-Nishijima formuls. Quark model, barvons and mesons. C, P.
and T invariance, Application of symmelry arguments to particle reactions. Parfty non-conssrvation in
wedk interaction. Relativistic kinematics,
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CHEMISTRY

Inorganic Chemistry

—
a
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1o,

12.

Chemical periodicity

Structure and bonding in homo- and heteronuclear molecules, including shapes of

molecules (VSEPR Theory).

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

Main group elements and their compounds: Allotropy, synthesis, struciure and

bonding, industrial importance of the compounds,

Transition elements and coordination compounds: structure, bonding theories,

spectral and magnetic Properties, reaction mechanisms,

Inner transition elements: spectral and magnetic properties, redox chemistry,

analytical applications,

Organcmetallic compounds: synthesis, bonding and structure, and reactivity,
ctallics in homogeneous catal vsis,

Cages and metal clusters,

Analytical chemistry. separation, spectroscopic, electro- and thermoanal viical

methods,

Bisinorganic chemistry: photosystems, porphyrins, metalloenzymes, oxygen

transport, eleciron- trangfer reactions; nitrogen fixation, metal complexes in

medicine,

Characterizsation of inorganie compounds by IR, Raman, NMR, EPR, Mbsshauer,

UV-vis, NQR, MS, electron spectroscopy and microscopic techniques,

Nuclear chemistry: nuclegr reactions, fission and fusion, radio-analyiical

wehniques and activation analysis,

Physical Chemistry:

4,

Basic prineiples of quantum mechanics: Postulates; operator algebra: exactly-
solvable systems: particle-in-a-box, harmonie oscillator and the hydragen atom,
including shapes of atomic orbitals; arbital and spin angular momenta; unneling,

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

Adomic structure and spectroscopy; term symbols; many-electran systems and
antisymmetrv principle.

Chemical bonding in distomics; elementary concepts of MO and VB theories:
Huekel theory for conjugated s-electron systems.

. Chemical applications of group theory; symmetry clements; point groups;

character tables: selection rules.



6. Molecular spectroscopy: Rotational and vibrational spectra of diatomic
molecules: electronic specira; IR and Raman activities — selection rules: hasic
principles of magnetic resonance,

7. Chemical thermodynamics: Laws, state and path functions and their applications:
thermodynamic deseription of various types of processes; Maxwell's relations:
spontaneity and equilibria; temperature and pressure dependence of
thermodynamic quantities; Le Chatelier principle; elementary desgription of
phase iransitions; phase equilibria and phase rule: thermodynamics of ideal angd
non-ideal gases, and solutions,

8. Statistical thermodynamics; Boltzmann distribution; kinetic theory of gases:
partition functions and their relation 1o thermodynamic quantities — calculations
for model systems.

9. Electrochemistry: Nernst equation, redox systems, electrochemical cells;
Huckel theory; electrolytic conductance — Kohlrausch’s law and is applications;
ionic equilibria; conductometric and potentiometric titrations,

[, Chemical kinetics: Empirical rate laws and temperature dependence; complex
reactions; steadv state approximation; determination of reaction mechanisms:
collision and transition state theories of rate constants: unimolecular reactions:
enzyme kinetics; salt effects; homogeneous catalysis; photochemical reactions.

11, Colloids and surfaces: Stability and properties of colloids; isotherms and suriace
area; heterogeneous catalysis,

12. Solid state: Crystal structures; Brage's law and #pplications; band structure of
solids.

13. Polymer chemistry: Molar masses; kinetics of polvmerization,

14, Data analysis: Mean and standard deviation; absclute and relative errors; linear
regression; covarisnce and correlation cocfficient,

Organic Chemistry

&

IUPAC nomenclature of organic molecules inchuding regio- and stercoisomers.

Principles of stereochemistry: Configurational and conformational isomerism in .
acyelic and cyclic compounds; stereogenicity, stercoselectivity, enantioselectivity,
diastereaselectivity and asymmetric Induction,
Aromaticity: Benzenoid and non-benzenoid compounds — generation and
reactions.

i ive i iates: ' bility and reactivity of
Organic reactive intermediates: Generation, sta
c:rrfnncminns. carbanions, free radicals, carbenes, benzynes and nitrenes.



10,

11.

12,

13.

Organic reaction mechanisms invalving addition, climination and substitution
reactions with electrophilic, nucleophilic or radica) species. Determination of
reaction pathways,

Common named reactions and rearrangements — applications in organic synthesis,

Organic transformations and reagents: Functional Zroup interconversion including
oxidations and reductions; eommon catalysts and reagents (organic, inorganic.
organcmetallic and enzymatic). Chemo, regio and stersoseloctjve transformations,

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

Asymmetric synthesis: Chiral auxiliaries, methads of asymmetric induction —
substrate, reggent and catalyst controlled reactions; determination of enantiomeric
and diastereomeric excess: tnantio-diserimination, Resolution optical and
kinetic,

Pericyelic reactions — Ehﬂrnn}ﬂcﬁﬁllkm. cycloaddition, sigmatropic
redrrangements and other relaged concerted reactions, Principles and applications
of photochemicel reactinns in organic chemistry.

Synthesis and resctivity of commaon heterocyelic compounds containing one or
two heteroatoms (O, N, 8).

Chemistry of natural products: Carbohydrates, proteins and peptides, faity acids,
Aucleic acids, terpenes, seroids and alkaloids, Biogenesis of terpenoids and
alkaloids,

Structure detenmination of organic compounds by TR, UV-Vis, ' & " NMp
and Mass spectroscopic technigues.

Interdisciplinary topics

B L B e

Chemistry in nanoscience and technology,
Catalysis and green chemistry,
Medicinal chemistry,
Supramolecular chemlisujr.
Enviranmental chemistry,
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8)

LIFE SCIENCES

Molecules end their Interaction Relevant to Biology
Cellular Organization

Fundamental Processes

Cell Commumication and Cell Signaling
Developmental Biclogy

System Physiology — Plant

System Physiology — Animal
Inheritance Biology

Diversity of Life Forms

Ecological Principles

Evolution and Behavior

Applied Biology

Methods in Biology

MOLECULES AND THEIR INTERACTION RELAVENT TO BIOLOGY

A, Strueture of atoms, molecules and chamical bonds.
B Composition, structure and function of biomolecules (carbohydraics, lipids,
proteing, 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, thermodynamies,
calligative properties).
E. Bioenergetics, glycolysis, oxidative phosphorylation, coupled resction, group
transfer, biological energy transducers.
F. Principles of catalysis, enzymes and enzyme kinetics, enzyme regulation, mechanism of
enzyine catalysis, Sorymes
(G. Conformation of proteins (Ramachandran plot, secondary structure, domains, motif
and folds).
H. Conformation of nucleic acids (helix (A, B, £), t-RNA, micro-RNA).
I Stability of proteins and nucleic acids.
). Metabolism of carbohydrates, lipids, amino acids nucleotides and vitaming,

CELLULAR ORGANIZATION

Membrane structura and function

(Structure of model membrane, lipid bilayer and membrane protein diffusion, osmaosis,
lon channels, aclive transport, membrane pumps, mechanism of sorting and regutation
of intracellular transport. electrical properties of membranes).

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

A)

B)

c)

)

Organization of genes and chromosomes (Cperon, unigue and repatitive DNA,
interrupted  genes, gene families, structure of chromatin and chromosomas,
heterochromatin, euchromatin, transposons),

Cell division and cell cycle (Mitosis and meioceis, their regulation, steps in call cycle,
regulation and control of cell cycle).

Microbial Physiology (Growth yleld and characteristics, strategies of call division,
stress responsa)

EUNDAMENTAL PROCESSES

DNA replication, repair and recombination (Unit of replication, enzymes involved,
replication origin and replication fork, fidelity of replication, extrachromosomal replicons,
LNA damage and repair mechanisms, homologous and site-epecific recombination).

RNA synthesis and processing (transcription factors and machinery, formation of
initiation complex, transcription activator and repressor, RMA palymerases, capping,

slongation, and termination, RNA processing, RNA  editing, splicing, and
polyadenylation. structure and function of diffarant types of RNA, RNA transport).

Protein synthesis and processing (Ribosome, formation of initistion complex, Initiation
factors and their regulation, edongation and elongation factors, termination, genelic code,
aminoacylation of t(RNA, tRMNA-dentity, aminoacyl tRNA synthetase, and fransiational
proof-reading, transiational inhibitors, Post- translational modification of proteins).

Control of gene expression at transcription and translation level (regulating the
expression of phages, viruses, prokaryotic and eukaryotic genes, role of chromatin in
gene expression and gene silencing).

4. Cell communication and cell signaling

A)

B)

C)

D)

Host parasite interaction Recognifion and entry processes of different
pathogens like bacteria, viruses into animal and plant host cells, alteration of host
cell behavior by pathogens, virus-induced cell transformation, pathogen-induced
diseases in animals and plants, cell-cell fusion in both normal and abnormal
cells.

Cell signaling Hormones and their receptors, cell surface receptor, signaling
through G-protein coupled receptors, signal tranzduction pathways, second
messengers, regulation of signaling pathways, bacterial and plant two-
componant systams, light signaling in plants, bacterial chemotaxis and quorum

sansing.

Cellular communication Regulation of hematopolesis, general principles of call
communication, cell adhesion and roles of different adhesion molecules, gap
junctions, extracellular matrix, integrins, neurctransmission and its regulation.

Cancer
Genetic rearrangements in progenitor cells, oncoganes, tumor suppressor genes,
cancer and the cell cycle, virus-induced cancer, metastasis, interaction of cancer



cells with normal cells, apoptosis, therapsutic interventions of uncontrolied cell
growth.

El  Innate and adaptive immune system Cells and molecules involved in innate
and adaptive immunity, antigens, anligenicity and immunogenicity. B and T cell
epitopes, structure and funclion of antibody molecules. generation of antibody
diversity, monocional 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-ike receptors, cell-mediated effector functions,
inflammation, hypersensitivity and autcimmunity, immune response during
bacterial (tuberculosie), parasitic (malaria) and viral (HIV) infections, congenital
and acquired immunodeficiencies, vaccines.

5. DEVELOPMENTAL BIOLOGY

A) Basic concepts of development : Potency, commitment, specification, induction,
competence, determination and differentiation; morphogenctic gradients; cell fate and cell
lineages; stem cells: genomic equivalence and the evtoplasmic determinants; imprinting; mutants
and transpenics in analysis of development

B) Gametogenesis, fertilization and early development: Production of gametes, cell surface
maolecules in sperm-egg recognition in animals; embryo sac development and double fertilization
in planis; zygete formation, cleavage, blastula formation, cmbryonic fields, gastrulation and
formation of germ layers in animals; embryogenesis, establishment of symmetry in plants; seed
tormation and germination.

C) Morphogenesis and organogenesis in animals : Cell sggregation and differentiation in
Dictyostelium; axes and pattern formation in Dresophila, amphibia and chick: OrgEnOgencsis —
vulva formation in Cownerfabditis elegans, eye lons induction, limb development  and
regencration in veriebrates; differentiation of neurons, post embrvonic development- larval
tormation, metamorphosis; environmental regulation of normal development; sex determination.

D) Morphogenesis and organogenesis in plants: Organization of shoot and oot apical
meristern; shoot and root development; leaf development and phyllotaxy: transition to flowering,
floral meristems and floral development in Arabidapsis and Aniirrhinmm

E) Programmed cell death, aging and senescence

€.  SYSTEM PHYSIOLOGY - PLANT

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

B. Respiration and photorespiration - Citric acid cycle; plant mitochondrial
electron tfransport and ATF esynthesis; alternate oxidase; phetorespiratory
pathway.

o, Nitrogen metabolism - MNitrate and ammonium assimilation. amino acid
biosynthasis.



7.

Plarﬂ; hormones - Biosynthesis, slorage, breaskdown and fransport;
physiclogical effects and mechanisms of action.

Sensory photoblology - Structure. function and mechanisms of action of
phytochromes, cryptochromes and phototroping;  stomatal  movement;
photoperiodism and biological clocks,

Solute transport and photoassimilate translocation — uptake, transport and
translocation of water, ions, solutes and macromolecules from soil, through cells,
acrose membranes, through xylem and phloem; transpiration: mechanisms of
loading and unloading of pholoassimilates.

Secondary metabolites - Biosynthesis of terpanes, phenols and nitrogenous
compaunds and their roles.

Stress physiology — Responses of plants to biotic (pathogen and insects) and
abiolic (waler, temperature and salt) stresses.

SYSTEM PHYSIOLOGY - ANIMAL
Blood and circulation - Blood corpuscles, haemogpoiesis and formed elements,

plasma function, blood volume, biood volume regulation, blood groups,
naemoglobin, immunity, hasmostasis.

Cardiovascular System: Comparative anatomy of heart structure, myogeanic
heart, specialized tiseue, ECG — its principle and significance, cardiac cycle,
heart as a pump, blood pressure, neural and chemical reguiation 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, action potential, gross neuroanatomy of the brain
and spinal cord, central and peripheral nervous system, neural contral of muscle
tone and posture.

Sense organs - Vision, hearing and tactile response.

Excretory system - Comparalive physiology of excretion, kidney, urine
formation, urine concentration, waste elimination, micturition, regulation of water
balance, blood volume, blood pressure, electrolyte balance, acid-base balance.

Thermoregulation - Comfort zone, body temperature — physical, chemical,
neural reguiation, acclimaltization.

Stress and adaptation

Digestive system - Digestion, absorption, energy balance, BMR.



J Endocrinology and reproduction - Endocrine glands, basic mechanism of
hormone  acfion, hormones and diseases; reproductive processes,
gametogenesis, ovulation, neuroendocrine regulation

8. INHERITANCE BIOLOGY
A) Mendelinn principles : Dominance, segregation, independent assoriment.
B) Concept of gene : Allele, multipls alleles. pseudoallele, complementation tests

C) Extensions of Mendelian principles Codominance, incompletc dominance, pene

interactions, pleiotropy, genomic imprinting, penctrance and  expressivity, phenocopy,
linkage and crossing over, sex linkage, sex Himited 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 transfirs - transformation, conjugation, wransduction
and sex-duction, mapping genes by interruptied mating, fine structure analysis of genes,

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

H) Quantitative genetics : Polygenic inhertance, heritability and its mensurements, QTL
mapping.

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

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

K) Recombination : Homologous end non-homologous recombination including transposition.
9. DIVERSITY OF LIFE FORMS:
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.



C. Outline classification of plants, animals & mieroorganisms:
Important criteria used for classification in each taxon. Classification of plants,
animals and microorganisms. Evolutionary relationships among taxa,

D. Matural history of Indian subcontinent:
Major habitat types of the subcontinent, geographic origins and migrations of
species. Comman Indian mammals, birds, Seasonality and phenclogy of the
subcontinent.

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

F. Organisms of conservation concern:

Rare, endangered species. Conservation slrulegios.

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 displacemant.

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, herbivary,
camivory, pollination, symbiosis.

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

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

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

Biogeography: Major ferestrial biomes; theory of island biogeography:;
biogeographical zones of India.



Applied En_ulugyr: Envircnmental pollution; global enviranmental change; biodiversity:
status, moniloring and documentation; majer drivers of biodiversity change: biodiversity
management approaches,

Cuplawauun Biology: Principles of conservation, major approaches to managemant,
Indian case studies on conservation/management strategy (Project Tiger, Biosphere
regares),

1. EVOLUTION AND BEHAVIOUR
A, Emergepce of evolutionary thoughts

Lamarck: Darwin—concepts of variation, sdaptation, struggle, fitness and natural
selection; Mendelism; Spontanaity of mutations: The evolutionary synthesis.

B. Origin of cells and unicellular evolution;

Origin of basic biological molecules; Abiotic synthesis of organic monomers and
polymers; Concept of Oparin and Haldane: Experiement of Miller (1953): The first cell:
Evolution of prokaryotes; Origin of eukaryotic cells; Evolution of unicellular

eukaryotes; Anaerobic metabolism, photosynthesis and aerobic metabolism.

C.  Paleontology and Evolutionary History:
The evolutionary time scale; Eras, periods and epoch; Major events in the evolutionary

time seale; Origins of unicellular and multi cellular organisms; Major groups of plants
and animals; Stages in primate evolution including Homo.

D. Molecular Evolution;

Conecepts of neutral evolution, molecular divergence and molecular clocks:
Molecular tools in phylogeny, classification and identification; Protein and
nuclectide sequence analysis; origin of new genes and proteins; Gene duplication
and divergence,

E.  The Mechanisms:

Population genetics — Populations, Gene pool, Gene frequency: Hardy-Weinberg Law:
concepis and rmte of change in gene frequency through natural selection, migration and
random genetic drift; Adaptive radiation; Isolating mechanisms; Speciation; Allopatricity
and Sympatricity; Convergent evolution; Sexual  selection: Co-evolution.

F. | ior and Evolution:

Approaches and methods in study of behavior; Proximate and ultimete causation;
Altruism and evolution-Ciroup selection, Kin selection, Reciprocal altruism: Neural basis



12.

4

of learning, memory, cognition, slecp and srousal; Biological clocks; Development
of behavior; Social communication; Social dominance: Use of space and  territoriality:
Mating systems, Parental investment and Reproductive success: Parental care:
Aggressive behavior; Habitat selection and optimality in foraging; Migration, orientation
and navigation: Domestication and behavioral changes.

APPLIED BIOLOGY:
A, Migcrobial fermentation and production of small and macro molecules,

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

€. Transgenic animals and plants, molecular approaches to disgnosis and
strain identification.

D. Genomics and its application to health and agriculture, including geng
therapy.

E. Bioresource and uses of biodiversity.
F. Breeding in planis and animals, including marker — assisied selection
G.  Bioremediation and phytoremediation

H. Biosensors

METHODS IN BIOLOGY
Molecular Blology and Recombinant DNA methods:

Isolation and purification of RNA , DNA (genomic and plasmid) and proteins,
different separation methods.

Analysis of RNA, DNA and proteins by one and two dimensional gel
electrophoresis, Isoelectric focusing gels.

Maolecular cloning of DNA or RNA fragmenis in bacterial and eukaryotic systems.
Expression of recombinant proteins using bacterial, animal and plant vectors.
Isolation of specific nucleic acid sequences

Generation of genomic and cDNA libraries in plasmid, phage, cosmid. BAC and YAC
VeCIors.

In vitro mutagenesis and deletion techniques, gene knock out in bacterial and
eukaryotic organisms,

Protein sequencing methods, detection of post translation modification of proteins.
DINA sequencing methods, strategies for genome sequencing.

Methods for analysis of pene expression at  RNA and protein level, large scale
expression, such as micro array bazed technigues

[solation, separation and analysis of carbohydrate and lipid molecules

RFLP, RAPD and AFLP technigues

Histochemical and Immunotechnigues



F.

Antibody generation, Detection of molecules using ELISA, RIA, western blot,
immunoprecipitation, fluccylometry and immunofluorescence microscopy,

detection of molecules in fiving cells, in situ localization by techniques suchas  FISH
and GISH.

Biophysical Method;

Molecular analysis using UVi/visible. fluorescence, circular dichroism, NMR and ESR
spectroscopy Molecular structure determination using X-ray diffraction and NMR,
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-parametric  statistics; Confidence Interval; FErrors; Levels of significance:
Regression and Correlation; t-test: Analysiz of variance; X° test:: Basie introduction
to Muetrovariote statistics, ete.

Radiolabeling techniques:

Detection and measurement of different types of radivisctopes normally used in
bislogy, incorporation of radioisotopes in biclogical tissues and cells, molecular
imaging of radicactive material, sufety guidelines.

Microseopic technigues:

Visulization of cells and subceflular components by light microscopy, resolving  powers
of different microscopes, microscopy of living eells, scanning and transmission
microscopes, different fixation and staining techniques for EM, freeze-ctch and freeze-
fracture methods for EM, image processing methods in microscopy.

Electrophysiological methods:

Single ncuren recording, patch-clamp recording, ECG, Brain activity recording,  lesion
and stimulation of brain, pharmacological testing, PET, MRL iMRI, 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..

Click here to APPLY
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MATHEMATICS
UNIT-1

Amalysis: Elementary set theary, finite, countable and uncouniable scts, Real number system as a
complete ordered field, Archimedean property. supremum, infimum.

Sequences and series, convergence, limsup, liminf,

Bolzano Weicrstrass thourem, Heine Borel thearem,

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

Riemann sums and Riemann integral, Improper Integrals,

Monotonic functions, types of d iscontinuity, funetions of beunded variation, Lebesgue measure,
Lebesgue integral,

Funetions of several variables, direclional derivative, panial derivative, derivative as a linear
transformation, inverse and implicit function theorems,

Metric spaces, compactness, connectedness. Normed linsar Spaces. Spaces of cominuous functions
as examples.

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

Algebra of matrices, rank and determinant of matrices, linear equations,
Eigenvalues and cigenvectors, Caviey-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, polynomials, power serics,

transcendental functions such as exponential, rigonometric and hyperbolic functions,
Analytic functions, Cavchy-Riemann equations.



Contour integral, Cauchy”s theorem, Cauchy’s integral formula, Liouville's theorem, Maximum
modulus principle, Schwarz lemma, Open mapping theorem,

Taylor series, Laurent series, calculus of residues.
Conformal mappings, Mobius transformations,

Algebra: Permutations, combinations, pigeon-hole principle, inclusion-exchusion principle,
derangements,

Fundamental theorem of arithmetic, divisibility in Z. congruences, Chinese Remainder Theorem,
Fuler’s ©- function, primitive roots.

Groups, subgroups, normal subgroups, quotient groups, homomarphisms, cyclic groups, permutation
groups, Cayley’s theorem, class equations, Sylow theorems.

Rings, 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 opology, separation axioms, connectedness and
compaciness.

UNIT -3
Ordinary Differeatial 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 arder ODEs.

General theory of homogenous and non-homogencous linear CHIES, 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
coctficients. Method of separation of variables for Laplace, Heat and Wave cquations.

Numerical Analysis ;

Numerical solutions of algebraic equations, Method of iterstion and Newton-Ruphson method, Rate
of convergence, Solution of systems of linear algebraic equations using Gauss elimination and
Gauss-Seide] methods, Finite differences, Lagrange, Hermite and spline interpolation, Numerical
differentiation and integration, Numerical solutions of ODES using Picard, Euler, modified Euler end



Runge-Kutta methods,
Calculus of Varfations:

Variation of & {unctional, Euler-Lagrange equation, Necessary and sufficient conditions for exlreme.
Variational methods for boundary value problems in ordinary and partisl differential equations,

Linear Integral Equations:

Linear integral equation of the first and second kind of Fredholm and Volierra type, Solwtions with
separable kemels. Characteristic numbers and cigenfunctions, resolvent kernel,

Classicnl Mechanics;

Generalized coordinates, Lagrange's equations, Hamifton's cancnical equations, Hamilton’s
principle and principle of least action, Two-dimensional motion of rigid bodics, Euler's dynamical
equations fior the motion of u rigid body about an axis, theory of small oscillations.

UNIT -4
Descriptive statistics, exploratory data analysis

Sample space, discrete probability, independent events, Bayes theorem. Random variables and
distribution functions (univariate and multivariate); expectation and momenss, [ndependent random
variables, marginal and corditional distributions, Characteristic functions. Probahility inequalities

( Tehebyshef, Markov, Jensen), Modes of cenvergence, weak amd strong lows of large numbers, Central
Limit theorems (i.i.d. case),

Markov chains with finite and countable stalc space, classification of states, limiting bebaviour of n-step
trangition probabilities, stationary distribution, Poisson and birth-and-death processes,

Stendard discrete and continuous univariate distributions. sampling distributions, standard erroms and
nsympdotic distributions, distribugion of order statistics and range,

Methods of estimation, properties of estimators, confidence intervals, Tests of hypotheses: most powerful
and uniformly most powerful tests, llkelihood ratio tests, A nalysis of discrete data and chi-square test of

goexdness of fit. Large sample tests.

Simpl: nonparametric tests for one and two sample problems. rank correlation and test for independence,
Elementary Bayesian inference,

Gauss-Markov maodels, estimability of parameters, best linear unbiased estimators, confidence intervals,
t2sts for linear hypotheses. Analysis of variance and covariance, Fixed, mndom and mixed effects models.
Simple and multiple linear regression, Elementary regression dingnostics. Logistic refression.

Multivariate normal distribution, Wishart distribution and their properties. Distribution of quadratic
torms. Inference for parameters, partial and multiple correlation coefMcients and relatsd tests, Data
reduction techniques: Principle component analysis, Discriminant analysis, Cluster analysis, Canonical
corrlation.



Simple random sampling, stratified sampling and systematic sampling, Probability proportional 1o size
sampling. Ratio and regression methods,

Completely randomized designs, randomized block designs and Latin-square designs. Connectednass and
aerthogonality of block desipns, BIBD. 2k factoral experiments: confounding and construction.

Hazard function and fallure rates, censaring and life testing, series and parallel syslems,
Linear programming problem, simplex methods, duality. Elementary quewing and inventory models,

Sveady-state solutions of Markovian queving models: MM/, MMYD with limited waiting space, MAMIC,
M/M/C with limited waiting space, M/G/1,
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Subject: English

Unit-I: Drama

Unit—II: Poetry

Uinit —111: Fiction, short story

Unit—1V: Non-Fictional Prose

{The above four units will cover all literatures in English)
Unit =V:  Language: Basic concepts, theories and pedagogy. English in Use.
Unit —VI:  English in India: history, evolution and futures
Unit=V¥1l:  Cultural Studies

Unit <VII1: Literary Criticism

Unit =IX:  Literary Theory post World War 1l

Unit —X: Resenrch Methods and Materials in English
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Subject: HISTORY
SYLLABUS

The History paper consists of all the aspects of Indian History, Pre-history, Anclent
period, Mediaval Indian history and Meodern India including Mational Movement
and post independent phase. It also consists of Historical Method, Research
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 comprahension of the syllabus
prepared,

Concepts, Ideas and Terms

Bharatvarsha Khilafat

Sabha and Samiti Sulah-i-kul
Varnasrama Turkan-i-Chahighani
Vedanta Watan
Purusharthas Baluta

Rina Taguawvi
Samskaras Igta

Yajna Jaziya

Ganarajya Zakat

Janapada IMadad--maash
Doctrine of Karma Amaram

Dandaniti / Arthasastra / Saptanga Raya-Rekho
Dharmavijaya Jangama f Dasa
Stupa / Chaitya/ Vihara Madarasa / Magtab
Magara / Dravida / Vesara Chauth / Sardeshmukhi
Bodhisattva / Tirthankara Sarai

Alvars [ Nayanars Folygars

sreni Jagir / Shariyat
Bhumi-chidra-vidhana-nyaya Dastur
Kara-bhoga-bhaga Mansab (Rank)
Vishti Deshmukh
Stridhana Nadu / Ur
Memarial Stones Ulema

Agraharas Firman



Ain-i-Dashsalah Satyagraha
Pargana Swadeshi
Shahna-i-Mandi Revivalism
Mahalwari Communalism
Hind Swaraj Orientalism
Mercantilism Oriental Despaotism

Economic Nationalism
Indian Renaissance
Economic Drain

De-Industrialisation
Subsidiary Alliance
Evangelicalism

Colonialism Bhudan

Paramountcy Panchshesl

Dryarchy Mixed Economy

Federalism Socialism

Utilitarianism Hindu Code Bill

Filtration Theary Historical Methods

Forward Policy Plagiarism

Doctrine of Lapse Ethics and Morality in History
Whiting

Unit -1

Negotiating the Sources: Archaeclogical 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 patterns of exchange.

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

Vedic and later Veedic periods; Aryan debates, Political and Social Institutions,
State Structure and Theories of State; Emergence of Vamas 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
" century BCE; Emergence of heterodox sects~Jainism, Buddhism and Ajivikas.

Unit-=1l

From State to Empire: Rise of Magadha, Greek invasion under Alexander and its
sffects, Mauryan expansion, Mauryan polity, society, economy, Asoka's Dhamma
and ite Nature, Decline and Disintegration of the Mauryan Empire. Mauyan art and
architecture, Asokan edicts: language and script.

-2-



Dissolution of Empire and Emergence of Regional 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 BGE to 3™ century CE, Trade with the Roman World, Emergence
of Mahayana Buddhism, Kharavela and Jainism, 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,
Emergance 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 =1l

Emergence of Regiona! Kingdoms: Kingdoms in Deccan: Gangas, Kadmabas,
Western and Eastern Chalukyas, Rashtrakutas, Kalyani Chalukyas, Kakatiyas,
Hoysalas and Yadavas.

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

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

Kingdoms in Westem India: Maitrakas of Vallabhi and Chalukyas of Gujarat.
Kingdoms in North India: Guriara-Pratiharas, Kalacuri-Chedis, Gahadavalas and

Paramaras.

Characteristics of Early Medieval India: Administration and Palitical 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-
gast Asia,

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

Society: Vama, Jati and Proliferation of Castes, Position of women, Gender,
marriage and property relations; Wormen 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 Reglonal Languages.

<3-



Debates of state formation in eardy medieval India: A) Feudal modal, B)
Segmentary model; C) Integrative model

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

Unit -1V

Source of Medieval Indian History: Archaeological, Epigraphic and Mumismatic
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 Suitanate — the Ghorids, the Turks, the
Khaljis, the Tughlags, theSayyids and the Lodis. Decline of Delhi Sultanate,

Foundation of the Mughal Empire — Babur, Humayun and the Suris ; Expansion
and Consolidation from Akbar o Aurangzeb. Decline of the Mughal Empire.

Later Mughals and Disintegration of the Mughal Empire,

The Vijayanagara and the Bahmanis - Deccan Sultanate; Bijapur, Golkonda,
Bidar, Berar and Ahmadnagar — Rise, Expansion and Disintegration; Eastemn

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

SUCCASSIon.

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

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

Frontier Policies under Delhi Sultanate and Mughals.
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.



Trade and Commerce — State Policies, Internal and External Trade. European
Trade, Trade Centres and Ports, Transport and Communication.

Hundi (Bilis of Exchange) and Insurance, State Income and Expenditure,
Currency, Mint System; Famines and Peasant Revolts.

Unit-Vi
Society and Culture: Social Organisation and Social Structure.

The Sufis — Their Orders, Beliefs and Practices, the leading Sufi Saints, Social
Synchronization.

Bhakti Movement — Shaivism; Vaishnaviam, Shaktism.

The Saints of the Medieval Period — North and South — their impact on Socio-
Poliical and Religious Life — Women Saints of Medieval 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
Marcantile and Professional Clagses — Rajput Soclety.

Rural society — Petty Chieftains, Village Officials, Cultivators and
Non-Cultivating Classes, Artisans.

Position of Women — Zanana System — Davadasi System.

Development of Education, Cenires of Education and Cumiculum, Madarasa
Education,

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

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

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

Unit =V

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

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

Establishment and Expansien of British Dominion in india.



British Relations with Principal Indian States — Bengal, Oudh, Hyderabad, Mysora,
Carnatic and Punjab.

Revolt of 1857, Causas, Nature and Impact.

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

Paramountcy, Civil Service, Judiciary, Police and the Army under the Company,
British Policy and Paramounicy in the Princely States under the Crown.

Local Self-Government.

Constitutional Changes, 1908 — 1935,

Unit — VIl
Colonial Economy: Changing Compesition, Volume and Direction of Trade.

Expansion and Commercialization of Agriculture, Land Rights, Land Seftlements,
Rural Indebtedness, Landless Labour, Irigation and Canal System.

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

British Industrial Palicy; 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
Mizsionaries; Critique of Indian Social and Economic Practices and Religious
Baliefs: Educational and Other Activities.

The New Education — Govemment Policy; Levels and Contents; English
Language: Development of Science, Technology, Public Health & Medicine -
Towade Modemism.

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

%



Women's Question — Nationalist Discourse; Women's Organisations; British
Legislation concerning Women, Gender identity & Constitutional Position.

The Printing Press — Journaligtic Activity and the Public opinion.

Modernisation of Indian Languages and Literary Forms — Reorientation in
Painting, Music and Performing Arts.

Unit—-IX
Rise of Indian Naticnalism: Social and Economic basis of Nationalism.

Birth of Indian National Congress; ldeclogies and Programmes of the Indian
National Congress, 1885-1920: Early Nationalists, Assertive Nationalists and
Revolutionaries.

Swadeshi and Swaraj.

Gandhian Mass Movements; Subas Chandra Bose and INA; Role of Middle Class
in National Movement; Women Parlicipation in National Movement

Left Wing Politics.

Depressed Class Movement.

Communal Politics: Mualim 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 |ssues.

Linguistic Reorganisation of States; Centre-State Relations.

Foreign Policy Initiatives - Panchsheel; Dynamics of Indian Politics-Emergency;
Liberalisation, Privatisation & Globalisation of Indian Economy.



Unit—=X
Historical Method, Research, Methodology and Historiography:

Scope and Importance of History

Objectivity and Bias in History

Heuristica Operation, Criticism in History, Synthesis and Presentation
History and its Auxiliary Sciences

History & 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 / Secondary, Original and Transit
Sources

Trends in Historical Research

Recent Indian Historiography

Selection of Toplc in History

Motes Taking, References, Footnotes and Bibliography
Thesis and Assignment Writing

Plagiarism, Intellectual Dishonesty and History Writing
Beginnings of Historical Writings — Greek, Roman and Church
Historiography

Renaissance and its Impact on History Writing

MNegative and Positive Schools of Historical Writing

Berlin Revolution in History Writing — Von Ranke

Marxist Philosophy of History — Scientific Materlalism

Cyclical Theory of History — Oswald Spengler

Challenge and Response Theory — Amold Joseph Toynbee
Post — Modermnism in History

Education in India in Ancient , Buddhist, Medieval and British periods;
Committees and Commissions’' Contribution to Education, Radhakrishnan
Commission (1948), Secondary Education Commigsion (1853), Kothari
Education Commission (1964-66), National Policy of Education
{1886,1992), National Curriculum Framework 2005, National Knowledge
Commission (2007), Yashpal Committee Report (2008), National
Curriculum Framework for Teacher Education (2008), National Education
Palicy (2020).



Subject : POLITICAL SCIENCE

SYLLABUS
Unit -1 : Political Theory

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

Political Traditions
Liberalism
Conservatism
Socialism
Marxism
Feminism
Ecologism
Multiculturalism
Postmodemism

Unit - 2 : Political Thought

Confucius, Plato, Aristotle, Machiavelli, Hobbes, Locke, Rousseau, Hegel, Mary
Wollstonecraft, John Stuart Mill, Karl Marx, Gramsci, Hannah Arendt, Frantz
Fanon, Mao Zedong, John Rawls

Unit -3 : Indian Political Thought

Dharamshastra, Kautilys, Aggannasutta, Barani, Kabir, Pandita Ramabai, Bal
Gangadhar Tilak, Swami Vivekanand, Rabindranath Tagore, M.K Gandhi, Sri
Aurobindo, Periyar E. V. Ramasamy, Muhammad Iqbal, 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
Instirutionalism; 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, Modernization, 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.

Unit - 5 : International Relations

Approaches to the study of International relations: Idealism, Realism, Structural
Marxism, Neoliberalism, Neorealism, Social Constructivism, Critical International
Theory, Feminism, Postmodernism.

Concepts: State, state syslem 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. Intermational
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

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

India’s Engagement with multipolar world: India’s relations with European Union,
BRICS, ASEAN, Shanghai Cooperation Organisation, African Union, Southern
African Development Community, Gulf Cooperation Council

India’s relations with neighbourhood: SAARC, Gujaral doctrine, Look Eas 1/ Act
East, Look West.

India’s Negotiation Strategies in Intemational Regimes: The United Nations,
World Trade Organisation, International Monetary Fund, Intergovernmental Panel
on Climate Change

Contemporary challenges: maritime security, energy security, environmental
security, migrants and refugees, water resources, international terrorism, cyber
Security

Unit - 7 : Political Institutions in India

Mzking 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 Framewark, Asymmetrical Federal Provisions
and Adaption, Role of Intergovernmental Coordination Mechanisms, Inter-State
Council, Emerging Trends.

Electoral Process and Flection Commission of India: Conduct of Elections, Rules,
Electoral Reforms.
Local Government Institutions: Functioning and reforms,

Constitutional and Statutory Bodies: Comptroller and Auditor General, National
Commission for Scheduled Castes, National Commission for Scheduled Tribes,
National Commission for Human Rights, National Commission for Womer,
National Commission for Minorities.

Unit - 8 : Political Processes in India

State, Economy and Development: 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



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

Comparative Public Administration, New Public Management, changing nature of
Public Administration in the era of liberalisation and Globalisation

Theories and Principles of Organization: Scientific Management Theory,
Bureaucratic Theory, Human Relations Theory

Managing the organization: Theories of leadershi p and motivation.

Organisational Communication: Theories and Principles, Chester Bernard
Principles of Communication, Information Management in the organization

Managing Conflict in the Organization: Mary Parker Follett
Msanagement by Objectives- Peter Drucker
Unit— 10 : Governance and Public Policy in India

Governance, 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 contrel over legislature and cxecutive,
administrative culture, corruption and administrative reforms

Institutional mechanisms for good govemance: 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: NIT1 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.



Relationship between Policies and Education, Linkage hetween
Educational Policy and National Development, Determinants of
Educational Policy and Process of Policy formulation: Analysis of the
existing situation, generation of policy options, evaluation of policy
options, making the policy decision, planning of policy
implementation, policy impact assessment and subsequent policy
cycles.

Relationship between Politics and Education, Perspectives of Politics
of Education Liberal, Conservative and Critical. Approaches to
understanding Politics (Behaviouralism, Theory of Systems Analysis
and Theory of Rational Choice). Education for Political Development
and Political Socialization,



Subject: ECONOMICS

Unit-1 : i co i
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Theory of Consumer Bahawiour
Thacry of Production and Costs

Decision making under uncertainty Attitude towards Risk

Game Theory — Non Cooperative games

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

Factor Pricing

General Equilibrium Analysis

Efficiency Criteria: Pareto-Optimality, Kaldor — Hicks and Wealth Maximization
Welfare Economics: Fundamental Thearems , Social Welfare Function
Asymmetric Information: Adverse Selection and Moral Hazard

Unit-2 : Macro Economics

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

Consumption Function

Investment Function

Multiplier and Accelerator

Demand for Money

Supply of Money

IS — LM Model Approach

Inflation and Phillips Curve Analysis

Business Cycles

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
s Sampling methods & Sampling Distribution
+ Statistical Inferences, Hypothesis testing

oL



Linear Regression Models and their properties — BLUE
|dentification Problem

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

Time Series Analysis

Unit-4 : Mathematical Economics
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Sets, functions and continuity, sequence, series
Differential Calculus and its Applications

Linear Algebra — Matrices, Vector Spaces

Static Optimization Problems and their applications
Input-Cutput Model, Linear Programming

Difference and Differential equations with applications

Unit-5 : |nternational Economics

International Trade:; Basic BDHGBFI?E and El'lﬂh{ﬁﬂﬁl 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

Tariff and Non-Tariff barriers to trade; Dumping

GATT, WTO and Regional Trade Blocks; Trade Policy lssues

IMF & World Bank

Unit-6 : Public Economics

Market Failure and Remedial Measures: Asymmetric Information,
Public Goods, Externality

Regulation of Market = Collusion and Consumers’ Welfare

Public Revenue; Tax & Non-Tax Revenue, Direct & Indirect Taxes,
Progressive and non-Progressive Taxation, Incidence and Effects of
Taxation

Public expenditure

Public Debt and its management

-2~



Public Budget and Budget Multiplier
Fiscal Policy and Its Implications

Unit-7 : Money and Banking
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Components of Money Supply

Central Bank

Commercial Banking

Instruments and Working of Monetary Policy
Non-banking Financial Institutions

Capital Market and its Regulation

Unit-8 : Growth and Development Economics

Economic Growth and Economic Development

Theories of Economic Development: Adam Smith, Ricardo, Marx,
Schumpeter, Rostow, Balanced & Unbalanced growth, Big Push
approach.

Meodels of Economic Growth: Harrod-Domar, Solow, Robinson,
Kaldor

Technical progress — Disembodied & embodied; endogencus growth
Indicators of Economic Development: PQLI, HDI, SDGs

Poverty and Inequalities — Concepts and Measuremant

Social Sector Development: Health, Education, Gender

Unit-9 : Environmental Economics and Demoaraphy

Enviranment as a Public Good
Market Failure

Coase Theoram

Cost-Benefit Analysis and Compensation Criteria
Valuation of Environmental Goods

Theories of Population

Concepts and Measures: Fertility, Morbidity, Mortality
Age Structure, Demographic Dividend

Life Table

Migration

Unit-10 : |ndian Economy

Economic Growth in India: Pattern and Structure
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Agriculture: Pattern & Structure of Growth, Major Challenges, Policy
Responses

Industry: Paftern & Structure of Growth, Major Challenges, Policy
Responses

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

Rural Development — lssues, Challenges & Policy Responses

Urban Development - [ssues, Challenges and Policy Responses.
Foreign Trade: Structure and Direction, BOP, Flow of Foreign
Capital, Trade Paolicles

Infrastructure Development: Physical and Social; Public-Private
Partnerships

Reforms in Land, Labour and Capital Markets

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

Poverty, Inequality & Unemployment

Concept of Economics of Education: Cost Benefit Analysis Vs Cost

Effective Analysis in Education, Economic returns to Higher
Education, Signaling Theory Vs Human Capital Theory, Concept
of Educational Finance; Educational finance at Micro and Macro

Levels, Concept of Budgeting.



Subject : GEOGRAPHY

Unit I - Geomorphology

Unitll - Climatology

Unit III- Oceanography

Unit IV-  Geography of Environment

Unit V-  Population and Settlement Geography

Unit VI-  Geography of Economic Activities and Regional Development
Unit VIT-  Cultural, Social and Political Geography

Unit VLIl - Geographic Thought

Unit IX - Geographical Technigques

Unit X- Geography of India

UNIT-I

Geomorphology

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

UNIT 11

Climatology

Composition and Structure of Atmosphere; Insolation, Heat Budget of Earth,
Temperature, Pressure and Winds, Atmospheric Circulation (air-masses, fronts and
upper air circulation, c¢yclones and anticyclones (tropical and temperate), Climatic
Classification of Koppen & Thornthwaite, ENSO Events {El Nino, La Nina and
Southemm Oscillations), Meteorological Hazards and Disasters (Cyclones,
Thunderstorms, Tomadoes, 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-II

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, Cyeles (geo-chemical, earbon, 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 Protocal, Agenda 21,
Sustainable Development Goals, Paris Agreement)

UNIT-¥

Population and Settlement Geography

FPopulation Geography

Sources of population data (census, sample surveys and vital statistics, data
reliability and errors). World Population Distribution (measures, patterns and
determinants), World Population Growth (prehistoric to modem period).
Demographic Transition, Theories of Population Growth (Malthus, Sadler, and
Ricardo). Fertility and Mortality Analysis (indices, determinants and world
pattems). Migration (types, causes and consequences and medels), Population
Cotmposition and Characteristics (age, sex, rural-urban, occupational structure and
educational levels), Population Policies in Developed and Developing Countries.

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=V1:
Geography of Economic Activities and Regional Development

Economic Geography
Fectors affecting spatial organisation of economic activities (primary, secondary,



rm!':rtiaz_:'..r and quarternary), Natural Resources (classification, distribution and
associated problems), Natural Resources Management. World Energy Crises in
Developed and Developing Countries.

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. Smith).
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 (Edward Ullman and M. E. Hurst)
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 — V1I: 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, Diseases Ecology, Nutritional Status (eticlogical conditions, classification
and spatial and seasonal distributional patterns with special reference to India)
Health Care Planning and Policies in India, Medical Tourism in India.



Political Geography

Boundaries and Frontiers (with special reference to India), Heartland and Rimland
Theories. Trends and Developments in Political Geography, Geography of
Federalism, Electoral Reforms in India, Determinants of Electoral Behaviour,
Geopolitics of Climate Change, Geopolitics of World Resources, Geo-politics of
India Ocean, Regional Organisations of Cooperation (SAARC, ASEAN, OPEC,
EU). Neopolitics of World Natural Resources,

Unit VIII: Geographic Thought

Contributions of Greek, Roman, Arab, Chinese and Indian Scholars, Contributions
of Geographers (Bemhardus 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
Methodological contributions. Major Geographic Traditions (Earth Science, man-
environment relationship, arca 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
Postmodernism).

Unit IX: Geographical Techniques

Sources of Geographic Information and Data (spatial and non-spatial), Types of
Maps, Techniques of Map Making (Choropleth, Isarithmie, 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



Indicators Scale Free, Computation of Composite Index, Principal Component
Analysis and Cluster Analysis, Morphometric Analysis: Ordering of Sireams,
Bifarcation 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 pattens 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, Indusirial 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 (Earthguake, Drought, Flood, Cyclone, Tsunami,
Himalayan Highland Hazards and Disasters.)



Subject : F1NE/VISUAL ARTS

SYLLABUS

UNIT:-1

Fundamentals of visual art (line, shape, form, space, colour, texture, tonal values, perspective,
design ete.). Understanding visual principles of composition (proportion, unity, harmeny,
rhythm, contrast, balance, foreshortening and emphasis tc.), Representation through two and
three dimensions in visual art. Environmental, conceptual and perceptual aspects of art.

UNIT:-I1
Various forms of visual arts and their inter-relationship with other modes of creative
expression, e.g. performing art. cinema and Hitcrature.

UNIT:-IT1

Knowledge of traditional medium, materials and techniques, and their application in all
disciplines of visual expression - eg earving and casting processecs; handling of
colour/pigment (impasto, glazing, etc.): intaglio/relief print; fresco; preparation of ground for
murals, preparation of was/l for miniatures, etc.

UNIT:-I¥

Developments in modern technigues, processes and procedures and their application in
contemporary visual practices (installation; multi-colonr print; computer-aided design -
vector & rector; multimedia and digital technologies in art; frompe [ 'oeil illusory hyper-
realism etc.)

UNIT:-V
The study of Indian and Western aesthetics and arl appreciation.

UNIT:-V1
Study of chronological periods from prehistory to post-modern art and artists of the West,
with a focus on the various movements that transformed its history

UNIT:=VII
Study of chronological periods and developments in Indizn art from prehistory o {he 19"

century.

UNIT:-VIII

Contemporary practices in Indian art during the 20™ & 21" centuries with reference o art
movements & major exponents; modem concept of advertising, designing and visual
communication; experimental modes in contemporary visual expression; development of art
education in India from colenial (British) art schools till the present,



UNIT:-IX
The study of art i the Far East, South East and Central Asia and the ancient Near-East

UNIT:-X
Understanding  visual practices of traditional communities and their contemporary
transformations — the “folk’, *tribal” and craft practices in India

Syllabus for Visnal Arts Electives
Elective: I: Art History

Principles of An Historical methodology - Formalism; Tconology; Semiotic analysis;
Psychoanalytic method in Art History; Gestalt Theory of Visual Perception; impect of
theories in class and gender on the discipline; Deconstruction and its transformative role for
Art History; contemporary shifts towards a “New" Ant History; art history as an evolving
discipline in India from colonial period to post-Independent ers; introduction of curatorial
practices — confluence of museum, gallery and art history: aesthetic theordes and their
relevanee to ant historical/eritical onalysis of the visual object

Indian lconography:

Antiguity of image worship in India and principles of iconometry; iconography and its
development through Vedic to Brahmanical images: Indra, Surya, Agni, Varuna, Kubers,
Yama, Ashia-dikpalaz, Vishmu, Shiva, Shakn, the Sapramirikas, Kartikeya, Ganesha, and
river goddesses (Ganga and Yamuna) elc.

Buddhist iconography: the evolution of the Buddha image (including Diyvani Buddhas,
Manushi Buddhas, etc.), Bodhizattva (Avalokiteshvara, Manjushri, Maitreya etc.), Tara,
Kubera etc.

Jain iconography: Tirthankara (Adinath, Parshvanath, Neminath, Mahavira), Bahubali;
Ambika, Saraswati, Yaksha and Yakshi (in the Jain context) ele.

Indian Seulpture (pre-modern developments):

A comprehensive study of early Indian sculpture from Indus valley eivilization to the posi-
Gupta period —~ dynasties like Maurya, Sunga, Satavahana, Kushana, Gupta, Pala-Sena,
Chandela, Solanki, Parmar, Chalukya, Pallava, Rashtrakuta, Ganga, Chola, Hoysala, ete..

Indian Architecture:
Early Indian architecture (with reference (o ancient literature and shilpe texis): Indus valley;

Maurya




COlrigin gnd development of the stupa: Bharhut, Sanchi, Samath and Amaravati
Evolution of rock-cut_caves (Lomas-rishi, Khandagiri, Udaigiri, Bhaja, Karde, Kanheri,
Ajanta, Elephanta, Ellora and Mamallapuram)

Evolution of temple architecture & their classification into Nagara, Dravida and Vessara
categories: Gupla temples; Orissan developments (Parashurameshwara, Mukteshvara,
Lingarsj and Konark); Chandella, Pratibar, Parmara and Solanki temple styles; Chalukyan,
Restrakuta and Hoysala temple architecture (including Virupaksha, Kaliashnatha in Ellora,
Hoyasaleshvara: Pallava monalithic and structural temples; Chola temples; Martand Sun
temple in Kashmir

Imperial architecture during Sultanate & Mughal rufe: features of provincial Indo-Islamic
architecture; Mughal architecture (Humayun's Tomb, Fatchpur Sikari and Sikandra, Taj

Mahal, Red Fort and Jama Masjid)

Cafomial & Modern architeciurg: Le Corbusier, Charles Correa, B.V. Doshi and others.

Indian painting (pre-modern developments):

A comprehensive study of pre-historic painting, wall paintings at Ajanta and later mural
radition (Bagh, Badami, Ellora, Sittanvasal, Lepakshi, Kerala murals such as Mattancherry
palace etc)); manuscript painting & the miniature traditions: Eastern and Western Indian
manuscripts; Sultanate painting (the Chawpanchasike and pre-Mughal schools), Mughal
ministure painting from Akbar o Shah Jahan: Rajasthani miniamre painting; Pahari
minigture painting ; Deccani painting (Ahmednagar, Bijapur and Golconda).

Moedern Indian Art:

Modernity in Indian Art: Ravi Varma; E.B. Havell, A K. Coomaraswamy, Stella Kramrisch,
Abanindranath Tagore and the “Bengal School™, Nandalal Bose, Benodebehari Mukherjee
and Ramkinkar Baij; Amrita Sher-Gil; Jamini Roy; the 19408 artists” collectives: Calcutta
Group (Kolkma), Progressive Arists Group (Mumbai), Delhi Shilpi Chakra (Delhi),
Cholamandala Artists” Village (Chennai); Indigenism and the trends in 1950s and 1960s;
trends in abstraction since the 1970s; the 20" & 215 eentury contemporary trends towards
globalization (including the introduction of installation, performance, digital/video etc.) with
& study of select individual artists

Western Arn:

Overview of Weslemn art from prehistory to the present: Prehistoric art, art in ancient Egypt,
Aepgean art, Greeee and Rome; Early-Christian and Byzantine art; Romanesque and Gothic
arl; Renaissance painting and sculpiure; Mannerism and Barogue painting and sculpture;
Rococo, Neoclassicism and Romanticism; Modern movements including Realism,
Impressionism, Post-Impression, Fauvism, Expressionism, Cubism, Constructivism, Futurism,
Dada and Surrealism, Abstract Expressionism, Op art, Pop art; Post-modem d-:a::lomr:;:tv



including, Minimal and Conceptual Art. Fluxus movement, Arte Povera, Body art, Land and
Environment Art, Graffiti, Process arl, Performance arl, [nstallation, Neo-figuration,
Happening, Feminist and Gay art.

Art of Ancient Near-East:
Visual expression from ancient Mesopotamia (Sumer, Akkad, Babylonia, Assyris); art in
Achaemanid and Sassanian Persia,

Art of Far East, Central and South-Fast Asia:

Introduction to cultural exchange between India and these ancient cultures and the cmergence
of distinctive visual expressions: ancient China (Shang, Zhou, and Han dynasties); Buddhist
sculpture from upto Tang dynasty; Six Dypasties and Tang painting; Chinese landscape
tradition from Song to Qing; Japan (Haniwa pottery figures: Buddhist sculptures from Nam
1o Kamakura periods); late Heian and Kamakura painting including the Tale of Genyi and the
Heiji Monogatari Emaki scrolls, Japsnese scroll painting in the Momoyama & Edo periods;
ukiyo-¢ woodblock prints from the Edo period); Tibet (Buddhist icons and the rhanpha
painting tradition); Mepal (Buddhist and Brahmanical sculptures and painting); Sri Lanka
(sculpture and painting - including Sigiriva murals); Cambedia (sculpture and architecture,
especially Angkor Wat and Angkor Thom); Java (sculpture and architecture, including the
Dieng piateau candi-s, the Borobudur stupa, and Prambanan complex), Buddhist art in
MyanmarBurma and Siam/Thailand ete..

Indian Folk and Tribal Art:

Phad, Pichhwai and Kavad painting (Rajasthan); Pata painting in Bengal and Orissa;
Madhubani/Mithila painting (Bihar}, Warli painting (Maharastra), Pithora painting (Gujarat);
Dhakra bronze casting: votive terracotta objects (including votive horses offered across
various states in India); wood carving end wooden dolls (Kondapalli, Kamataka, Bengal,
Madhys Pradesh); leather puppets (Andhra Pradesh, Karnataka); traditional and modem
textiles and functional objects (textiles of Banarss, Kanchipuram, Gujrat, Orissa, and the
MNorth-Eastern states: tie-and-dye fabrcs: embroidery: kantha, Phulkari, Chamba rumal:
metal-ware including Bidri. repousse, enamelling: jewellery including jade, beads atc.

Elective-IT: Drawing and Painting

Aesthetics:
Fundamental elements of drawing and painting. Imagery in visual arts. Origin and
development of art (visual). Classification of Arts. Conceptual and Vizual reality,

Relevance of study of sesthetics in painting: The early philosophical thoughts in Indian
Culture. Nature and Function of Art in the society.

Indign_gesthetics: Concept of Ras-Sutra and its commentaries: The Theory of Rasa,
4



Sadharanikerana, Dhvani, Alankara, Auchitya.eic; shilpa texts like the Chitrasutra of the
Fishnudharmottara Furana, Shadanga from Yashodhara’s commentary on the Kamasutra,
eic.; AK. Coomaraswamy and Rabindranath Tagore's contributions towards [ndian
acsthetics

Western Aesthetics: Theory of imitation and representation, catharsis (Plato and Aristotle).
Acsthetical views of Kant, Hegel, Croce, Tolstoy, Baumgarten, Schopenhauer, Clive Bell,
Roger Fry, L A, Richards, Susanne Langer, Sigmund Freud, and George Santayana,

History of Drawing and Painting:

[ndian painting: Prehistoric Paintings in India, Wall paintings of Ajanta, Bagh, Badami and
Sittanavasal Mamuscript painting tradition Pala and Western Indian Tradition of Miniature
paintings: Pre-Mughal, Mughal, Rajasthani, Pahari (Basohli, Guler-Kangra and Garhwal) and
Deccani painting (Ahmendagar, Bijapur & Golconda). Company School of painting. Advent
of Modemism with Raja Ravi Varma Bengal School: Abanindranath Tagore and his
disciples, Nandalal Bose and his disciples.

Breakthrough in Indian painting: Contribution of Amrita Sher-Gil. Progressive artist proup -
Bombay, Calcutta Group — Caleutta, Shilpi Chakra — Delhi, Chola mandala — Madras and
Baroda School — Baroda.

In [ndian Art the Major trends of Indigenous since 1970, Contemporary painting and eminent
artists: Impressionistic, Expressionistic, Abstraction, Decoration, Neo-Tantric, Figurative and
Non-figurative, Surrealistic, Representational and Non-representational painting.

Western Painting: Prehistoric paintings of France and Spain. Egyptian, Acgean Art, Greece
and Roman painting. Byzantine, Gothic, Rensissance, Mannerism, Baroque, Rococo, Neo-
Classicism, Romanticism, Realism, Impressionism, Post Impressionism, Fauvism &
Symbolism, Cubism, Puturism, Dada & Surrcalism Expressionism, Abstract Expressionism,
Op and Pop Art, Minimal Art & Post Modern Trends, New Media, Tnstallation and Iltusory
Hyper Realism, etc.

Material and Method:

Application of Materials, Support in Painting (Canvas, Paper, Wall surface, Panels), Mix
media, Oil painting and its technique — Traditional and Non-traditional. Techniques of Wall
paintings — Traditional (Fresco Secco and Buono) and Modern. Water color painting, wash
technique, pastel and eravon, Aecrvlie color, color preparation and technical aspect of
pigments. Color theory and color harmony.

Art Schools and Art Education:

The introduction of formal training in art through Colonial Art Schools, and the transition

from Colonial understanding to Post-Independent art education in the art schools at Chennai,

Kolkata, Lahore, Mumbai, Delhi. Lucknow, Jaipur; art promotion and education through art

academies: rethinking institutional art education at Santiniketan and Baroda: role of an
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galleries and museums in art education; increase in curatorial venture as a collaboration
between the museum, galleries and practicing artists and historians; role of art journals and
magazines in the dialogue between viewing public and the artist.

Elective III: Applied Art
Elements & principles of design
The term ‘“Graphic Design® and William Addison Diggings; Basics of Graphic
Design/Applied Art: Imege and Text; Developing message to promote product,

Terms and terminologies relevant 1o advertising [ndustry: Understanding of the
‘Portmanteau’ temms such as, Advertorials, Info graphics, Infomercials, Edutainment ete.

Innovaiions and Movemenis

History of advertising in India and rest of the world; Calligraphy, Advent of moveable tvpes,
Typefaces, fronts and families; Architecture and anatomy of letters; Classifications of types
and size, Early Typographers and study of traditional hand writing and seript like Indian
manuscripts, Persian, Chinese, Japanese and Koman etc.



Development of printing processes in India and rest of the world: letlerpress, gravure, silk-
screen and Offset etc.

Movements that influenced graphic design: An Nouveau, The Art of War), The ISMs of Ast:
Futurism, Dada, De Stijl, & Constructivism, Art and Craft movement, Bavhaus movement
and new typography, history of graphic design and the nature of advertising history,
lMusirated Modemism & Psychedelia, New Wave and Post Modernism, Digital
Expressionism & Postscript, The Digital Future.

Advertising forms and media

Prnt, outdoor, electronic and new media advertising; Media Options: newspapers and
magazines, radio, TV and cinema, posters, Direct Mail, Ambient and Guerrilla advertising,
digital and online advertising. Viral Advertising. Boom in Outdoor advertising: billboards
and transits, innovative Materials and advantages.

Emergence of Poster as a ‘new genre of arl’: Study of posters with refercnce to Poland,
Japan, UK and America and Bolshevik Russia. Placards and propagandas, Protest and
Wartime posters, Subway culture.

Cultural frames of advertising phases: Tdolarry, Teonology, Narcissism, and Transition from
‘Totemism® (the fourth cultural frame) to ‘Mise-en-Scene’ (Fifth Frame): Evolution from
Traditional to Industrial to Consumer society & development of communications media.
Future of advertising and advertising agencies. Blurring the lines between advertising and
entertainment

The impact of Graphic Design with advance technology: Re-defining “Graphic design™
Attributes needed by the modern designers.

Design, campaign and packaging

Designing of logo, rebus, symbol, mark and corporate identity; stories behind the
development of most well-known symbols/identities the world; Brands, rebranding and brand
positioning; Precursors and prophets of advertising theories and principles; Designing events
~Event Mascots and other global entertainments. films and festivals,

Campaign planning and strategy: the client, market research, account planning, creative brief,

Developing visuals and messages for print-ads (newspaper and magazines), Direct Mail,
pasters, outdoor advertising (billboards and transits), merchandising, show-windows and
supermarket items (Point of sales / Poim of Purchase items, dispensers, stands, stalls etc.)

Media selection, Approaches& the target audience. Innovations in media. New technologies.
TV graphics, multimedia presentation, web-page designing and understanding of rector and
vector software; Internet - its use in advertising products and services, net marketing,



Prepress, Printing presses, and Post-press: manipulations of pixels and resolutions, colour
corrections, knowledge of computer-to-plate graphic reproductions, offset printing. Finishing
and Converting. Additive and subtractive colours, four colour printing mechanics, Spot
Coelours and Lainations, L'z etc.

Design of packaging. merchandising and novelties.
Advertising corporate and new trends
Origin and growth of advertising agencies: Role and responsibilities of & Graphic designer.

Creative core: Creative/An Director, Visualizer, and Copywriter, interaction in developing
concepls,

World™s leading Advertising Corporates, Multuinationals and Indian scenano:  Indian
Advertising Agencies with all India branches. Ad-Gurus or remarkable Ad-Men and epoch
making advertising campaipns by them. Highest honours, Awards in the advertising
creativity and extraordinary contribution.

Famous designers of the world on branding and corporate identity design, Film titles.

Interdisciplinary participation approach with disciplines of art, collaboration and internship
with industries amd corporstes.

Computers and its role in creating new visual effects (Photography, Digital Graphics, Film
titles, Multimedia presentations, Image Editing. Web Graphics and types of online
Advertising, Web page designing); Importance of market research in advertising. Print media
vs. Electronic Media,

Elective —IV: Printmaking (Graphic Art)

Aesthetics and history:
Understanding of fundamentals of visual art (space, form, size, shape, line, colour, texture,
tonal values, perspective, design and aesthetic) in relation 1o print making.

Understanding visual principles of composition (proportion, unity, harmony, thythm, contrast,
halance and emphasis), Reproduction of two dimensional identical prints.

Knowledge of history, invention, development and definition of print making (Graphic Art)
process, techniques and materials in Asia and Europe. Japanese woodcuts and important
masters of [kivo-e School and works of masters such as Hokusai, Hiroshige, Utamaro etc.

Print making as a mode of creative expression during 19" ~20™ century from book production
to establishing of atelier/workshops, groups, experiments and influences on adverlising.



Mode, medium and process:

Knowledge of types of print making techniques (i) wood-cut and lino-cut (i) intaglio- wood
and metal (iii) etching — line, aquatint, soft ground, etc. (iv) surface printing (plancgraphy.
offset, oleograph ete.), (v) stencil and serigraph (iv) other technigues- colography, chine-collé,
monoprint, unique print, dry-point, cngraving, megzotint, viscosity, digital imaging, mix
medium etc,

Knowledge on use of different kinds of mediums, materials and printing process used in print
making (wood, lino, capper, zine, plywood, stone, acrylic, paper, cardboard, guin, acids,
chemicals, ink. resin, software, tools, machine, equipment ete. Preparation of different types
of surface from identification of material 1o designing till printing,.

Work of ari:

Knowledge of works of master print makers and their contribution in development of
printmaking from historic to modern like Durer, Rembrandt, Hogarth, Goya, Gauguin, Degas,
Lautree, Daumicr, German expressionists (Kathe Kollwitz, Nolde, Heckel, Grosz, Munch
etc.), Picasso, Pop and figurative artists (Rauschenberg, Lichtenstein, Jim Dine), David
Hockney, Krishna Reddy, Peter Daglish, Stanley Jones, Paul Lingren, Carol Summers ete,

Development of Printmaking in India, contribution and influence of British during colonial
period, establishment of press and schools, popular printmaking in mid-19" century tll pre
independence. Print making trends in India post independence.

Contribution of Indian print makers; Raja Ravi Varma, member of Vichitra club, Mukul Dey,
Gangendranath Tagore etc. Santiniketan School, Nandalal Bose, Binode Behari Mukherjee,
Ramkinkar, Biswarup Bose, Ramen Chakraborty. Haren Das, Somnath Hore, Chittaprasad,
Jyoti Bhatt, Kanwal krnshna, Devyani Krishna, Y.K. Shukla, Vasant Parab, Jagmohan
Chopra, Paramjeet Singh, Lalita Lajmi, MNaina Dalal, Laxma Goud, R.B. Bhaskaran, B.M,
Fallaniappan, Sanat Kar, Lalu Prasad Shaw, Amitabh Bamerjee, Debraj Dakoji, Bhupen
Khakhar, Waman Chincholkar, Paul Koli, Deepak Banerjee, Jai Zharotia, Prayag Jha, Rini
Dhumal, Anupam Sud. Jayant Parikh, Kanchan Chander ete.

Print and issues:

Good quality prints - criteria (technically and sesthetically), conventions to identify the
authenticity of prints — signature, editions, artists prool etc. Display - mounting and
preservation of prints. Various issues related 1o the contemporary printmaking (mechanical
production, eamputer graphics, influences of advertising, atelier, workshops and groups etc.)



Efective —V: Sculpture

Elements & principles of seulpture
Fumilamanm]s and elements of sculpture; origin and development of imapery in sculpture;
classification of sculpture; sculptural form vis-a-vis conceptual reality.

Relevance of the study of aesthetics for sculptural practice: the early philosophical idess in
India and the West; the role and function of sculpture in the socicty.

History of sculpture in Western and Oriental traditions; traditional sculptural program as
integral part of architectural structures such as churches, temples and secular buildings

Study of form, material, methods, and techniques relevant to sculptural practice; clarity of
understanding of terminologies related to the art of sculpture.

Study of varied media in sculptural practice;

1

Clay and wax

Preparation of natural clay for sculpture; modelling and casting with clay; terracotia &
firing of clay; types of kilns; possibilities in the range of colours and pigments in ceramic
works; two-dimensional and three-dimensional modes in clay sculptures; modelling and
CArVINg in WaX.

P ( Pasis (POP.

History, chemical composition and physical nature of POP; advantages and dissdvantages
of working with POP; acceleruling ond retarding agents: surface treatment of POP;
casting and carving in POP,

Wiood
Nature and varieties of wood; carving 1ools and methods of carving for sculpting in wood;
seasoning and preservation of wood: finishing and staining of wood.

aione
Origin of sculpting in stone; tools and equipment, methods and approach relevant to stone
carving: treatment and preservation of stone against weathering.

Metal
History of metal sculptures; processes involved in the use of metal as medium for

sculpture; physical properties and classification of metals as lerrous and non-ferrous,
alloy, etc.; bronze as the primary sculptural metal; the Lost-wax method (cire-perdue);
indigenous methods including “gravity casting”, “sand casting™, ete. melling points of
metals; surface treatment viz. anodising, oxidation and patinstion; welding and forging
processes for working with metals; preservation of metal sculptures,




Assemblage and Installation
History & background of mix-media: new hybrid forms of 1960's and more recent
developments; public seulptures; environmental art,

Monumental sculpture:

Scope, problems, limitations, concopt and development; eminent exponents such as D.P.
Roychowdhary, Ramkinkar Baij, Prodosh Dasgupta, Sankho Chaudhursi, Piloo
Pochkhanawla, Chintamoni Kar, Sarbari Roy Chowdhury, Amarnath Sehgal, Dhanraj Bhagat,
Kanayi Kunhiraman, M. Dharmani, Nagji Patel, Balbir Singh Katt,

Contemporary Indian Sculptors:

Combine indigenous knowledge with new materials and techniques; select individuals — B.C
Sanyul, Somnath Hore, K.G. Subramanyan, Biman B. Das, Meera Mukherjee, Raghav
Kaneria, Himmat Shah, Latika Katt. Jeram Patel, Ajit Chakraborty, Sushen Ghose, Satish
Gupral, Ved Mayar, P.V Janukiram, Shiv Singh, Balan Nambiar, §. Nandgopal, Mahendra
Pandya, Rajnikant Panchal, Mrinalini Mukherjee, K.5. Radhakrishnan, 8. Nandgopal, Dhrava
Mistri, Pritpal Singh Ladi, Anita Dube, Ravindrz Reddy, N.N. Rimzon, Pushpamala N,
Sudarshan Shetty, Subodh Gupta , Anish Kapoor, etc.

Contribution of seleet modern & contemporary sculptors from the West:

Honore Daumier, Auguste Rodin, Camille Claudel, Paul Gauguin, Aristide Maillol, Antoine
Bourdelle, [enri Matisse, Emst Barlach, Constantin Brancusi, Pablo Picasso, Aleksandr
Archipenko, Raymond Duchamp-Villon, Jacques Lipehitz, Henri Laurens, Umberto Boccioni,
Vladimir Tatlin, Naum Gabo, Sophie Tauber, Jean Arp, Max Ernst, Antoine Pevaner,
Alexander Calder, Henry Moore, Barbara Hepworth, David Smith, Louise Bourgeois, Isamu
Noguchi, Alberto Giacometti, Cesar, Marino Marini, Lucio Fontana, George Segal, Claes
Oldenburg. Anthony Caro, Tony Smith, Donald Judd, Carl Andre, Fva Hesse, Duane Hanson,
Judy Chicago, Joel Schapiro, Barry Flanagon, Georg Baselitz, Jimmie Durham, Jeff Koons,
Kiki Smith.

Erdridrdrdeded
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Subject: PERFORMING ARTS — DANCE, DRAMA, THEATRE
Unit 1, Culiural Higtory of India

» Cultures of India from pre-historic to CE 1200

» Evolution of Art in pre-historic and historic periods, a8 evidenced in cave painfings,
sculpbures and other visual representalions

« Evolution of dance and drama (Natys), (a) the divine origin theory accerding fo
Matyasastra, and, (b) art as & product of society, its rituals and belied systams

o The Vedas, major epics and puranas (Ramayana, Mahabharata, Cilappadikaram and
Bhagavatapurana) in terms of their content, character and relevance to dance and
theatre

« Bhakti and varicus religious movements and their influence on different representative
aspects of culture with focus on dance and theatre

U k and Traditional Th Forms

» Understanding and defining the terms Tribal, Folk, Traditional and Classical in the
contest of Indian dance and drama and their interrelation

» Introduction to the differant tribal, folk and tradibonad dance and thaatre forms spread
over various regions of India

» Introduction to regional theatrical practices of Kudiattam, Yakshagans,
Bhagavatamels, Tamashs, Ramalla, Rasafia. Bhaval Nautanki Jatra, Chhau,
Laiharaobe, Therukoothy, Theyyam, Ankis-naf Pandvani Chindu Bhagavals, Bhand
Jashan and others

« Awareness of various musical instrumants, costumes and make-up used in these
forms

Wnit 3. The Natvasastia

Knowledge of Nalyasastra and the concept of Nafya and Nritia
Study of chapters relating to the eleven aspects (skadash sangrahs) such as,
Abhinayas, Dharmis, \riftis, Prawrittis and Aaiodyas. Samanya and Chitrabhinayas
and their classification

» Dasarupakas

« MNalyagruha (Piayhouse) and Ranga — Censiruction, types and difierent efemants

e Poorvarangawidhi and Stage convertions viz. Kakshya vibhag etc.

s 'Raszasuira’ of Bharala
» Elaboration of the theery of Resa by commentators Bke Bhatialollats, Srl Sankuka,
Bhattanayaka and Abhinavagupia.
1



« Rasa and its consfituent elements, viz., Sthayi, Sanchar and Saffvika bhavas and
thair corresponding Vibhavas and Anubhavas

» Definition, purpose and elements of Art

s A brief introduction to Performance studies and significant westam theones on Art
. “Art as ImitationdCatharsis' | 'as Imagination', 'as Beauty’, "as Communication’ and
‘as Utility' put forth by various Philosophers

Unit 5. Dance and Theatre forms of East and South Asian Countries

s An overview of dance and theatre forms of East Asian (China, Japan and Korea),
South Asian (Bangladesh, Pakistan and Sn Lanks) and South- East Asian
(Indonesia, Thailand, Vietnam, Cambodia, Myanmar, Philippines and Lsos)
couniries

» History and presentation techniques of various popular theatre and dance foms of
the above countnes

DANCE
Unit 6. Dance in Sanskrit Literalure and Treatises

. AmmmmmmlﬂdﬁmhMWHﬂHﬁim. Bhasa, Sudraka and
others

« Caneral understanding of the concepts relating to dance from texts of ancient and
medieval period- Nalyasasira, Abhinaya Darpana, Sangeefa Ralhakara, Nrita
Ratnaval and Nartana Nimaya. Concepts include Natya, Nnifa, Nrifya, Lasys,
Tandava, Marga. Desl, Baddha, Anibadtha, Narlaki lakshana, Sabha lakshana

and the like. Also specific study of the padas, hasfas, caris, mandalas and
karanas, and anga, upanga and pralyanga movements

s Detailed study of Abhinaya Darpana along with introcuction to other regloniform
specific texts like Hesta Lakshana Oeepika, Balarama Bharatem, Abhinaya
Chandrika, Srihasta Mukiaval and others

« The various categories and typologies of Nayakas and Nayikas and their avasinas
according to Bharata's Malyasastra, Saradatsnaya's Bhavaprakasana,
Bhanudatta's Rasamanjan and Akbar Shah's Sringaramanjan

Unil 7. India Classical Dance

»  Origin and history of Indian classical dance

s Evolution, technique, costumes, music, Gurus and pioneers of Bharatanatyam,
Kathak, Kathakali, Kuchipudi, Manipuri, Mohiniattam, Odissi and Sattriya

s General understanding of major Talas of Hindustani and Camalic music tradiions

s A brief study of Composers/ Vaggeyakaras and their works including Jayadeva,
Narayanateerthia, Surdas, Meera Bal, Tulasidas, Venamalidas, Kshelrayya,
Srimanta Shankar Deva, Govindadag, Vidyapati. and others.

Fs



« Swdy of the role of Rabindranath Tagore, Rukmini Devi Arundale, Vallathole
MNarayana Menon, Madame Menaka and others in the revival and reconstruetion
of classical dance

UniL ' i | ndent India

= An overview of major Gurus, performers. their works and important institutions in
Independent India

o |nstitutionalzation of dance and its effect on form, pedagoqgy, repertoire efc,

» The new wave in Indian dance - Its development through the works of Uday Shanker
and Ram Gopal and the later major contemporary arfisis and their works. (eg.
Shantibardhan, Narendra Sharma, Sachin Shanker, Mrinalini Sarabhai, Maya Rag,
Kumudini Lakhis, Manjusr Chaki Sarkar, Chandralekha, Astad Deboo and others)

» |ndian classical dances in diaspora

« Patronage to Dance- the role of govemment and private bodies

« Awareness of imporiant dance festivals, awardees and current happenings in dance

Unit 8. Dance ) and

« Dance s part of curriculum in school education and Universities

* Movement Analysis based on kinesthetics anc Laban system

« Eminent scholars and their works, who conftributed significantly to the knowledge of
Indian dance

s Key inrcads in dance training and research In India from the 1930°% to the present fke
applied areas of dance, thesapy, cross- cultural training ete.

i ational

« Study of the hisiory and development of ciassical baliet in Europe, Russia and America
« Emergence of Modem Dance in the west and major personalifies involved
« Influence cf the West on Indian dance in terms of production design

DRAMA/THEATRE

Uinit 6. a and i85 Indi /M

« Goncepl of drama- Indian and Westam
Elements and structure of drama according to Indian and Westem Dramaturgy

o A brief study of different classifications of Western dramas - Tragedy, comedy, tragic
comedy, malodrama and farce

o A brief introduction to various Tsms’ in relalion to drama including realism, naturalism,
E |



symbolism, expressionism, absurd and epic

s Playwrights and thair contribubion:
Sanskrit — Kalidasa, Bhasa, Sudraka, Bhavabhuti, Visakhadutta, Bhattanarayana;
Ancient Greek and Roman - Aeschylus, Soohocles, Euripides, Anstophanes, Senaca
Western - Shakespeare, Moliere, Ibsen, Brecht, Pirandefio, Miller, Chekov, Beckett,
lonesco

Unit 7. M ' e

« (Origin and development of modern Indian theetre with refersnce to region, state and
personakties

o A brief study of new trands in theaire since Indepandence movernent both at national
and regional level, such as, IPTA movement, Navanatya movement, Root Theatre
movement, Third Thestre, Aternate theatre, Streel thaatre, Theatre of the Opgpressed,
Appiied theatre, Forum Theatrs, Site Specific theatre

» An overview of major playwrights, directors and other coniributing personaiibes of
various regions, whose plays are widety performed &t the national level.

s Pooular Play Houses, Theatre Companies, Institutions and Groups in India and thelr
contribution

it B. Actin irection

(A)

» [Different schocls of acting - Western and Eastern
1. Early period- Graek, Roman, Elizabathan, Commedia Def’ arte
2 Modemn Period - Representafional. Stanislavsky, Meverhold, Brecht, Grotowski
3, Eastern — Sanskrit, Paking Opera, Noh, Kabuki

» Role of Mime, Voice, Spesch, Improvisation and Physical Theatre in actor's tralning

(B)
« [Different directorial innovations and metheds

Role of director in Theatre

Fundamentals of play direction: Balance, emphasis, composition, picturisation, movement,
tempo and rhythm

« Process of production: Script to performance

(C

. } ldeas an Production
{  Realistic * Duke of Sexe Meiningen, Stanigiavsky, Elia Kazan, Antione
4 Non-realistic : Bracht, Meyerhokd, Peter Brook, Augusto Boal

» Impaci of above ideas on post independent Indian Theatre movements

nit 9. ign and

(A)
e Theaire architscture: Greek, Roman, Elizabethan, Thrust Stage, Proscenium, Arena, Open

Stage.
« Sanskrit ; Vikrishta — Madhyam Natyagruha



« Chinase, Japanesa play houses of classical era

{E)

« Stage craft Fundamentals and functions of sets, lights, costumes, make-up, sound, props,
other arts and theatre music in ferms of varioug kinds of play preduction

s Aharya and Nepathya vidhi in classical Indian, Chinese, Japanese and Indian Traditional
theatre

(C)
+ Theatre management and onganization

o)
 Children's theaire, appliad theatre, community theatre, theatre in education, theatre of
oppressed and feminist theatrs

» Theatre as part of curriculum from primary educaticn and in University system

» Relevance cof tmdional thealre training

o Movement analysis based on kinesthetics, Yoga, Theatre Game, Mariial Ars, Folk,
Puppetry and other forms

« Eminent scholars and their works who contributed to the knowledge of Indian Theatre

s Trends in Indian Theatre research and scholarship in India

» Patronization to theatre- major institutions, arganizations, Govemment, corporate, private
bodies and personalities afler independence

» Awareness of important theatre festivals, Awardees and curent affairs in theatre



Work Education

I. Concept, Nature and Historical Perspectives:

*  Meaning of Work- Work and Livelihood,

* Work and Happiness and Satisfaction,

* Work in Education-Concept of work education and meaning,

* Historical perspectives, post independence status of various commissions, NCF-2005.
NEP 2020

* Vocationsl Education: Nature, Meaning, definition, Need and Importance

* Psychological basis for work in education: Dewey, Piaget, Vygotsky » Constructivism
and Work Education

1, Objectives, Methods and Evaluation for Work Education

+ Essenfial and Eleciive Work Education

+ Techniques’ methods of Teaching work education,

*  Objectives, Need and Signilicance of Work Education

= Concept of reduce, recyvele and reuse and its significance

* What is Evaluation, Assessment and Evalualion, Continucus and Comprehensive
education, Equipment and methods of Evaluation

*  Role of Classmates, parents. principal in work sducation.

3. Integrating Work Education with Curricular Subjects =
*  Theories of integrated education and its educational implications
»  Work as u Pedagogic Medium of Knowledge, Values and Skills; Learning from Field
Experiences.,
+  Community Work and Social Engagement as Curricular Components: Leaming from
Field Experiences



* Planning lessons integrating work in education Typology of Work in Education. Learning
from field experiences, Community work and social engagement,
* Method of Teaching Leaming activities related with work education

4. Management and World-

» Fundamentals of Management, Personal Management & Time Management , Personality
Development,

* Stomge and management of materials and tools. Selection and Co-ordination of material
related with work edueation in reference to Primary Classes.

* Planning of sessions of work education for different classes, Globalization, Work and
knowledge,

» Gender and Dissbility related issues,

*  Work Education and Economic Development, Problems and suggestions for
improvement of work education

5. Work Education in Schools and Community:
* Place of Work Education & School Level, Critetion for the selection of work education in
schools, Concept of Multipurpose schools and their role in work education,
= Principles of management of work education in scheal,
* Need & Importance of Instructional Material and its types required for work education,
Community and its role in reference to work education,

6. Core and Elective Areas of Work Education-
® Moeal Planning and Preparation
* Food Processing and Catering Management .
= Home Management and Interior Decoration |,
& Child care and Créche Management ,.
=  Textile Designing .
= Elements of Dress Designing ,
* Commercial At . Craft Work .
* Preparation of Specific items and their value addition.



Computer Applications ,
Typewriting ,
Book Office Routine and Practices .

Repair and maintenance of Electrical Gadgets .Repair and maintenance of Simple
Electronic Devices , Gardening and Verm icomposting



Work Education

1. Concept, Nature and Historical Perspectives:

Meaning of Work- Work and Livelihood,

Work and Happiness and Satisfaction,
Work in Education-Concept of work education and meaning,
Historical perspectives, post independence stotus of various commissions, NCF-2003,

NEP 2020
Vocational Education: Nature, Meaning, definition, Need and Importance

Psychological basis for work in education: Dewey, Piaget, Vygotsky * Constructivism
and Work Education

2. Objectives, Methods and Evaleation for Work Education

Essential and Elective Work Education
Techniques! methods of Teaching work education.

Objectives, Need and Significance of Work Education

Concept of reduce, recycle and reuse and its significance

What is Fvalustion, Asscssment and Evaluation, Continuous and Comprehensive
education, Equipment and methods of Evalustion

Role of Classmates, parents, principal in work education.

3. Integrating Work Education with Curricular Subjects «

Theories of integrated education snd its educationzl implications
Work as a Pedagogic Medium of Knowledge, Values and Skills: Learning from Ficld

Experiences,
Community Work and Social Engagement as Curricular Companents: Legming from

Ficld Experiences



Planning lessons integrating work in education Typology of Werk in Education, Learing
from field experiences, Community work and social engagement,
Method of Tesching Learning activities related with work education

4. Management and World-

Fundsmentals of Management, Personal Management & Time Management , Personality
Development,

Storage and management of materials and tools. Selection and Co-ordination of material
related with work education in reference to Primary Classes,

Planning of sessions of work education for different classes, Globalization, Work and
knowledge,

Gender and Disability rolated Issues,

Work Education and Economic Development, Problems and suggestions for
improvement of work education

= Work Education in Schools and Community;
* Place of Work Education at Schoal Level, Criterion for the selection of work cducation in

schools, Concept of Multipurpose schools and their role in work education;

Principles of management of work education in schoal,

MNeed & Impomance of Instructional Material and its types required for work education.
Community and its role in reference to work education,

6. Core and Elective Areas of Work Education-

Meal Planning and Preparation

Food Processing and Catering Management ,.
Home Management and Interior Decoration ,.
Child care and Créche Management ,.

Textile Designing ,

Elements of Dress Designing ,

Commercial Art . Craft Work

Preparation of Specific items and their value addition.



Computer Applications
Typewriting ,

Boak Office Routine and Practices .

Repair and maintenance of Electrical Gadgets ,Repair and maintenances of Simple

Electronic Devices , Gardening and Yermicomposting



Work Education

1. Concept, Nature and Historical Perspectives:

* Meaning of Work- Work and Livelibood,

*  Work and Happiness and Satisfaction,

o  Work in Education-Concept of work education and meaning,

» Historical perspectives, post independence status of various commissions, NCF-2005,
NEP 2020

* Vocational Education: Nature, Meaning, definition, Need and Importance

* Psychological basis for work in education: Dewey, Piaget, Vygotsky » Constructivism
gnd Work Education

1. Objectives, Methods and Evaluation for Work Education

¢ Essential and Elective Work Eduecation

¢ Techniques' methods of Teaching work education.

*  Objectives, Need and Significance of Work Education

. Cunmptufmﬁﬂxq,mwhmdwmditssignjﬁmae

* What is Evaluation, Assessment and Evaluation, Continuous -and Comprehensive
education, Equipment and methods of Evaluation

* Role of Classmates, parents, principal in work education,

4. Integrating Work Education with Curricular Subjects «
® Theories of integrated education and its educational implications
= Woark as a Pedagogic Medium of Knowledge, Values and Skills: Learning from Field
Experiences,

Community Work and Socinl Engagement as Curricular Components: Leaming from
Field Expericnces



Pianning lessons integrating work in education Typology of Wark in Education, Leamning
from field experiences, Community work and social engagement.
Method of Teaching Learning activities related with work educstion

4. Management and World-

Fundamentals of Management, Personal Management & Time Management , Personality
Development,

Storage and management of materials and tools, Selection and Co-ordination of material
related with work education in reference to Primary Classes,

Planning of sessions of work education for different classes, Globalization, Work and

knowledge,
Gender and Disability related issues,
Work Edueation and Economic Development, Problems and suggestions for

improvement of work education

3. Work Education in Schools and Community:

Place of Work Education at School Level, Criterion for the selection of wark education in
schools, Concept of Multipurpose schools and their role in work education,

Principles of management of work education in school,

Need & Importance of Instructional Material and its types required for work education,
Community and ts role in reference 1o work aducation,

6. Core and Elective Arcas of Work Educaiion-

Meal Planning and Preparation

Food Processing and Catering Management ,.

Home Management and Interior Decoration ,.

Child cars and Crache Management ,.

Textile Designing .

Elements of Dress Designing |

Commercial At . Cralt Work .

Preparation of Specific items and their value addition,



Computer Apoplications ,

Typewriting ,

Book Office Routine and Practices .

Repair and maintenance of Electrical Gadgets Repair and maintensnce of Simple
Electronic Devices , Gardening and Vermicomposting



Work Education

I. Concept, Nature and Historical Perspectives:

Meaning of Work- Work and Livelihood,

Work and Happiness and Satisfaction,

Waork in Education-Concept of work education and meaning,

Historical perspectives, post independence status of various comumissions, NCF-2003,

NEP 2020
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