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inoRGAniC CHEmistRY

Periodic table: Periodic classification of elements and periodicity in properties; general methods of 
isolation and purification of elements.

Chemical Bonding and shapes of Compounds: Types of bonding; VSEPR theory and shapes of mol-
ecules; hybridization; dipole moment; ionic solids; structure of NaCl, CsCl, diamond and graphite; 
lattice energy.

main Group Elements (s and p blocks): General concepts on group relationships and gradation in 
properties; structure of electron deficient compounds involving main group elements.

transition metals (d block): Characteristics of 3d elements; oxide, hydroxide and salts of first row 
metals; coordination complexes: structure, isomerism, reaction mechanism and electronic spectra; 
VB, MO and Crystal Field theoretical approaches for structure, color and magnetic properties of metal 
complexes; organometallic compounds having ligands with back bonding capabilities such as metal 
carbonyls, carbenes, nitrosyls and metallocenes; homogenous catalysis.

Bioinorganic Chemistry: Essentials and trace elements of life; basic reactions in the biological sys-
tems and the role of metal ions, especially Fe2+, Fe3+, Cu2+ and Zn2+; structure and function of he-
moglobin and myoglobin and carbonic anhydrase.

instrumental methods of Analysis: Basic principles; instrumentations and simple applications of 
conductometry, potentiometry and UV-vis spectrophotometry; analysis of water, air and soil samples.

Analytical Chemistry: Principles of qualitative and quantitative analysis; acid-base, oxidation- re-
duction and complexometric titrations using EDTA; precipitation reactions; use of indicators; use of 
organic reagents in inorganic analysis; radioactivity; nuclear reactions; applications of isotopes.

13. ECONOMICS (EN)

miCRoEConomiCs 

Consumer theory: Preference, utility and representation theorem, budget constraint, choice, demand 
(ordinary and compensated), Slutsky equations, choice under risk and uncertainty, revealed prefer-
ence axioms

Production, costs with perfectly competitive markets: Technology, isoquants, production with one 
and more variable inputs, returns to scale, short run and long run costs, cost curves in the short run 
and long run, perfect competition in markets

General equilibrium and welfare: Equilibrium and efficiency under pure exchange and production, 
welfare economics, theorems of welfare economics

market structure: Monopoly, pricing with market power, price discrimination (first, second and third), 
monopolistic competition and oligopoly
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Game theory: Strategic form games, Nash equilibrium, mixed extension and mixed strategy Nash 
equilibrium, iterated elimination of dominated strategies, examples: Cournot, Bertrand duopolies, 
Prisoner’s dilemma, cooperative game theory: Shapley value, Nash bargaining

Public goods and market failure: Externalities, public goods and markets with asymmetric informa-
tion (adverse selection and moral hazard), VCG mechanism and transfer rules
 

mACRoEConomiCs 

national income Accounting: Structure, key concepts, measurements, and circular flow of income 
- for closed and open economy, money, fiscal and foreign sector variables - concepts and measure-
ments

Behavioural and technological Functions - Consumption functions - absolute income hypothesis, 
life-cycle and permanent income hypothesis, investment functions- Keynesian, money demand and 
supply functions, production function 

Business Cycles and Economic models: Business cycles-facts and features, the Classical model of 
the business cycle. the Keynesian model of the business cycle, simple Keynesian cross model of in-
come and employment determination and the multiplier (in a closed economy), IS-LM Model, Hicks’ 
IS-LM synthesis, role of monetary and fiscal policy 

Business Cycles and Economic models (open Economy): Open economy, Mundell-Fleming model, 
Keynesian flexible price (aggregate demand and aggregate supply) model, role of monetary and 
fiscal policy

Inflation and Unemployment: Inflation - theories, measurement, causes, and effects, Unemployment 
-types, measurement, causes, and effects

Growth models: Harrod-Domar, Solow and Neo-classical growth models

stAtistiCs FoR EConomiCs 

Probability theory, Sample spaces and events, Axioms of probability and their properties, conditional 
probability and Bayes’ rule, independent events 
Random variables and probability distributions, probability distributions, expected values and func-
tions of random variables, properties of commonly used discrete and continuous distributions 
Random sampling, Density and distribution functions for jointly distributed random variables, com-
puting expected values of jointly distributed random variables, covariance and correlation coeffi-
cients 

Point and interval estimation, estimation of population parameters using methods of moments and 
maximum likelihood procedures, properties of estimators, confidence intervals 
Hypothesis testing, distributions of test statistics, testing hypotheses related to population parame-
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ters, Type I and Type II errors, the power of a test, tests for comparing parameters from two samples 

indiAn EConomY 

Indian economy before 1950: Transfer of tribute, deindustrialization of India
Planning and indian development: Planning models, relation between agricultural and industrial 
growth, challenges faced by Indian planning

indian economy after 1991: Balance of payments crisis in 1991, major aspects of economic reforms 
in India after 1991, reforms in trade and foreign investment

Banking, finance and macroeconomic policies: aspects of banking in India, CRR and SLR, financial 
sector reforms in India, fiscal deficit, savings and investment rates in India

inequalities in social development: India’s achievements in health, education and other social sec-
tors, disparities between Indian States in human development

Poverty: Methodology of poverty estimation, Issues in poverty estimation in India

india’s labour market: unemployment, labour force participation rates

mAtHEmAtiCs FoR EConomiCs 

Preliminaries and Functions of one real variable: a. Set theory and number theory, Graphs, elemen-
tary types of functions: quadratic, polynomial, power, exponential, logarithmic, sequences and se-
ries: convergence, algebraic properties and applications, b. Continuous functions: characterisations, 
properties with respect to various operations and applications, c. Differentiable functions: character-
isations, properties with respect to various operations and applications, d. Second and higher order 
derivatives: properties and applications
single-variable optimization: Geometric properties of functions: convex functions, their characteri-
sations and applications, local and global optima: geometric and calculus-based characterisations, 
and applications. Linear algebra: Vector spaces - algebraic and geometric properties, scalar prod-
ucts, norms, orthogonality, linear transformations: properties, matrix representations and elementa-
ry operations, systems of linear equations: properties of their solution sets, determinants: character-
isation, properties and applications 
Functions of several real variables: Geometric representations - graphs and level curves, differen-
tiable functions: characterisations, properties with respect to various operations and applications, 
second order derivatives: properties and applications, the implicit function theorem, and application 
to comparative statics problems, homogeneous and homothetic functions: characterisations and 
applications
multivariate optimization: Convex sets, geometric properties of functions: convex functions, their 
characterisations, properties and applications, further geometric properties of functions: quasi-con-
vex functions, their characterisations, properties and applications, unconstrained optimisation: 
geometric characterisations, characterisations using calculus and applications, constrained optimi-
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sation with equality constraints: geometric characterisations, Lagrange characterisation using cal-
culus and applications, properties of value function: envelope theorem and applications
Linear programming: Graphical solution, matrix formulation, duality, economic interpretation
integration, differential equations, and difference equations:- Definite integrals, indefinite integrals 
and economic applications, first order difference equations, equilibrium and its stability, first order 
differential equations, phase diagrams and stability

15.4 GEOLOGY (GG)

the Planet Earth: Origin of the Solar System and the Earth; Geosphere and the composition of the 
Earth; Shape and size of the earth; Earth-moon system; Formation of continents and oceans; Dating 
rocks and age of the Earth; Volcanism and volcanic landforms; Interior of earth; Earthquakes; Earth’s 
magnetism and gravity, Isostasy; Elements of Plate tectonics; Orogenic cycles.
Geomorphology: Weathering and erosion; Transportation and deposition due to wind, ice, river, sea, 
and resulting landforms, Structurally controlled landforms.

structural Geology: Concept of stratum; Contour; Outcrop patterns; Maps and cross sections; Dip 
and strike; Classification and origin of folds, faults, joints, unconformities, foliations and lineations,; 
shear zones. Stereographic and equal area projections of planes and lines; computation of true thick-
ness of beds from outcrops and bore-holes.

Palaeontology: Major steps in the evolution of life forms; Fossils; their mode of preservation and 
utility; Morphological characters, major evolutionary trends and ages of important groups of animals
– Brachiopoda, Mollusca, Trilobita, Graptolitoidea, Anthozoa, Echinodermata; Gondwana plant fos-
sils; Elementary idea of verterbrate fossils in India.

stratigraphy: Principles of stratigraphy; Litho-, chrono- and biostratigraphic classification; distribu-
tion and classification of the stratigraphic horizons of India from Archaean to Recent.

mineralogy: Symmetry and forms in common crystal classes; Physical properties of minerals; Iso-
morphism and polymorphism, Classification of minerals; Structure of silicates; Mineralogy of com-
mon rock-forming minerals; Mode of occurrence of minerals in rocks. Transmitted polarised light 
microscopy and optical properties of uniaxial and biaxial minerals.

Petrology: Definition and classification of rocks; Igneous rocks-forms of igneous bodies; Crystalli-
zation from magma; classification, association and genesis of igneous rocks; Sedimentary rocks 
– classification, texture and structure; size and shape of sedimentary bodies. Metamorphic rocks 
– classification, facies, zones and texture. Characteristic mineral assemblages of pelites in the Bar-
rovian zones and mafic rocks in common facies.

Economic Geology: Properties of common economic minerals; General processes of formation of 
mineral deposits; Physical characters; Mode of occurrence and distribution in India both of metallic 
and non-metallic mineral deposits; Coal and petroleum occurrences in India.

Applied Geology: Ground Water; Principles of Engineering Geology


