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Ugd U - 1 (Paper-l)
1. 9Rd %1 yfin 3faer SN 9Rdlg wwnfa (Modem History of India and Indian Culture).
2. TS A SIUSIY Wecd S IUWH HRAl 9% (Current events of National and International importance).
3. wifers faveioo, s 3R fasr (Statistical analysis graphs and diagrams).
| 9q U - 2 (Paper-ll) ’

. YRdr T A (Indian Polity).
2. widta srefereen 3R WRA %1 e (Indian Economy and Geography of India).
3. WA & ferepra # ot oK WehfiteR) w1 fivsht &I §oS (The role and impact of science and technology in

the development of India).
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05. ANIMALHUSBANDRY AND VETERINARY SCIENCE

: PAPER-|

1. Animal Nutrition — Energy sources, energy metabolism and requirements for maintenance and production
of milk, meat, eggs and wool. Evaluation of feeds as sources of energy. -

‘ 1.1 Advanced studies in Nutrition Protein—Sources of protein, metabolism and synthesis, protein quantity
and quality in relation to requirements. Energy protein ratios in a ration.

1.2 Advanced studies in Nutrition Minerals — Sources, functions, requirements and their relationship of
the basic mineral nutrients including trace elements.

1.3 Vitamins, Hormones and Growth Stimulating substances — Sources, functions, requirements and
interrelationship with minerals.

1.4 Advanced Ruminant Nutrition Diary Cattle — Nutrients and their metabolism with reference to milk
production and its composition. Nutrient requirements for calves, heifers, dry and milking cows and buffaloes.
Limitations of various feeding systems.

1.5 Advanced Non-Ruminant Nutrition Poultry — Nutrients and their metabolism with reference to poultry,
meat and egg production. Nutrients requirements and feed formulation and broilers at different ages.

1.6 Advanced Non-Ruminant Nutrition Swine — Nutrients and their metabolism with special reference to
growth and quality of meat production, Nutrient requirements and feed formation for baby-growing and finishing
pigs. .
1.7 Advanced Applied Animal Nutrition — A critical review and evaluation of feeding experiments, digestibility
and balance studies. Feeding standards and measure of feed energy. Nutrition requirements for growth,
maintenance and production. Balanced rations.

2. Animal Physiology — 2.1 Growth and Animal Production — Prenatal and postnatal growth, maturation,
growth curves measures of growth, factors affecting growth, conformation, body composition, meat quality.

2.1 Milk Production and Reproduction and Digestion — Current status of hormonal control of mammary
development, milk secretion and milk ejection, composition of milk of cows and buffaloes. Male and female
reproduction organs, their components and function. Digestive organs and their functions.

2.2 Environmental Physiology — Physiological relations and their regulation; mechanisms of adoption,
environmental factors and régulatory mechanism involved in animal behaviour, methods of controlling climatic
stress.

2.3 Semen Quality Preservation and Artificial insemination — Components of semen, composition of
e )
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spermatozoc chemical and physical properties of ejaculated semen, factors affecting semen in vivo and in vitro.
Factors affecting semen preservation composition of diluents, sperm concentration transport of diluted semen.
Deep Freezing techniques in cows, sheep and goats, swine and poultry.

3. Livestock Production and Management—

3.1 Commercial Diary Farming — Comparison or diary farming in India with advanced countries Dairying
under mixed farming and as a specialised farming; economic dairy farming, starting of a dairy farm. Capital and
land requirement, organisation of the dairy farm, Procurement of goods; opportunities in dairy farming, factors
determining the efficiency of dairy animal, Herd recordmg, budgeting, cost of milk production; pricing policy
Personnel Management.

3.2 Feeding practices of dairy cattle — Developing Practical and Economic ration for dairy cattle; supply of
greens throughout the year, field and fodder requirements of Dairy farm. Feeding regimes for day young stock,
bulls heifers and breeding animals; new trends in feeding young and adult stock; Feeding records.

3.3 General Problems of sheep, goat, pigs and poultry management.

3.4 Feeding of animals under drought conditions.

4. Milk Technology — 4.1 Organization of rural milk procurement collection, and transport of raw milk.

4.1 Quality testing-and grading raw milk. Quality storage grades of whole milk skimmed milk and cream.

4.2 Processing, packaging, storing, distributing marketing defects and their control and nutritive properties
of the following milks. Pasteurized, standardized, toned, double toned, sterilized, Homogenized, reconstituted,
recombined, fields and flavoured milks.

4.3 Preparation of cultured milks, cultures and their management. Vitamin D soft curd acidified and other
special milks.

4.4 L egal standards, sanitation requirement for clean and safe milk and for the milk plant equipment.

PAPER-II

1. Genetics and Animal Breeding — Probability applied to Mendelian inheritance Hardy Weiberg Law
Concept and measurement ofinbreeding and heterozygosity Wright's approach in contrast to Melecot’s Estimation
of Parameters and measurements, is hers theorem of natural selection, polymorphism. Polygenic systems and
inheritance of quantitative trails, Casual components of variatfon Biometerical models and covariance between
relatives. The theory of pathoco efficient applied to quantitative genetic analysis. Heritability Reputability and
selection models. '

1.1 Population, Genetics applied to Animal Breeding — Population vs. individual, population size and
factors changing it. Gene numbers, and their estimation in farm animals, gene frequency and zygotic frequency
and forces changing them, mean and variance approach to equitibrium under different situations, sub-division of
phenotypic variance; estimation of additive, Non-additive genetic and environmental variances in animal
Population, Mendelism and blending inheritance. Genetic nature of ditferences between species, races breeds
and other sub-specific grouping and the grouping and the origin of group differences Resemblances between
relatives.

1.2 Breeding systems — Heritability, repeatability, genetics and environmental correlations, methods of
estimation and the precision of estimates of animal data. Review of biometrical relations between relatives. Mating
system, inbreeding, out breeding and used Phenotypic assertive mating Aids to selections. Family structure of
animal population under non-random mating systems. Breeding for threshold traits, selections index, its precision.
General and specific combining ability, choice of effective breeding plans.

Different types and methods of selection, their effectiveness and limitations, selection indices construction
of selection in retrospect; evaluation of genetic gains through selection, correlated response in animal
experimentations.

Approach to estimation of general and specific combining ability, Diallete, fractional diallete crosses, remprocal
recurrent selection; inbreeding and hydrization.

2. Health and Hygiene—Anatomy of Ox and Fowl, Histological technique, freezing, paraffim embeding etc.
Preparation and staining of blood films.

2.1 Common histological stains, Embryology of a cow.

2.2 Physiology of blood and its circulation, respiration; excretion, Endocrine glands in health and disease.

Faryra
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2.3 General knowledge of pharmacology and the repeutics of drugs.

2.4 Vety-Hygiene with respect of water, air and habitation.

2.5 Most common cattle and poultry diseases, their mode of infection, revention and treatment etc. Immunity,
General principles and Problems of meat inspection Jurisprudence of Vet practlce

2.6 Milk Hygiene.

3. Milk Product Technology — Selection of raw materials, assemblmg production, processing, storing,
distributing and marketing milk products such as Butter, Ghee, Khoa, Channa, Cheese, Condensed, evaporated
dried mitk and baby foods; Ice cream and Kulfi, by-products; whey products, butter milk, lactose and casein; Testing.
Grading, gudging mill products - 1Sl and Agmark specification, legal standards, quality control nutritive properties.
Packaging processing and operational control Costs. '

4, Meat Hygiene — 4.1 Zoonosis Diseases transmitted from animals to man.

4.1 Duties and role of Veterinarians in a slaughter house to provide meat that is produced under ideal hyglemc
conditions.

4.2 By products from slaughter houses and their economic utilisation. .

4.3 Methods of collection, preservation and processing of hormonal glands for medicinal use.

5. Extension—

5.1 Extension Different methods adopted to educate farmers under rural conditions.

5.2 Utilisation of fallen animals for profit-extension education etc.

5.3 Define Trysem — Different possibilities and methods to provide self-employment to educated youth under

rural conditions.

5.4 Cross-breeding as a methods of upgrading the local cattle.

06. ArFa faw™ (ANTHROPOLOGY)

ANTHROPOLOGY
PAPER-|

FOUNDATIONS OF ANTHROPOLOGY
This paper consists of four sections divided into twelve units. Section A is compulsory and has seven units.
Each of the sections B, C, and D have five units numbered from eight totwelve Candudates must attempt at least
two sections out of sections B, C, and D.
A. (Compulsory) GENERAL ANTHROPOLOGY
Uniti  Meaning and scope of Anthropology :
Its relationship with other disciplines : Social Sciences, Earth Sciences, and Life Sciences.
Unit2 Main Branches of Anthropology and their Scope
a) Socio-Cultural Anthropology
b) Physical and Biological Anthropology
¢} Archaeological Anthropology
d) Linguistic Anthropology
Unit3 Biological Anthropology :
a) Concepts of Organic Evolution, Lamarckism, Neo-Lamarckism, Danmmsm Neo-Darwinism
b) Synthetic Theory
¢) Micro and Macro Evolution

Unit4 Major Concepts in Socio-Cultural Anthropology

a) Culture b) Society ) ¢) Civilization d) Association

e) Institution f) Tribe g) Group h) State

iy Band j) Social Structure k) Social Organization I) Culture Change
m) Acculturation n) Status 0) Role

Unit 5 - Archaeological Anthropology
a) Pleistocene and Holocene,
Y gy U
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' b) Glaciation and Pluviation

" Unit6

Unit 7

c) Dating and tool making techniques
d) New Archaeology

Major Concepts in Linguistic Anthropology

a) Speech, Language, and Dialect

b) Lexicon and Semantics

¢) Phonemes and Morphemes

d) Sapir-Whorf Hypothesis

Fieldworkd Tradition in Anthropology

Research Methods in Anthropology

a) Socio-Cultural — Participant Observation, Ethnography, Comparative Method
b) Biological — Pedigree, Twin Study, DNA analysis, Serological.

c) Archaeological — Exploration, Excavation, Surface Collection

B. SOCIAL-CULTURAL ANTHROPOLOGY

Unit 8

Unit 9

Unit 10

Unit 11

Unit 12

Marriage and Family

a) Incest; Problem of Universal Definition of Marriage;

b) Preferred, Prescribed, and Prohibited categories of marriage

¢) Post-marriage residence rules

d) Alliance and Descent theories

e) Types of Family, Universality of Family, Recent Changes in Family
Kinship

a) KinTypes;

b) Descent rules;

c) Descent Groups

d) Kinship Terminology

Economic Anthropology

a) Characteristics of Primitive Economy

b) Systems of Distribution and Exchange

¢) Modes of Food Production

d) Concept of Money, and Property

Religion and Magic

a) Theories of Origin of Religion

b) Magico-religious functionaries—Shaman, Priest, Pahan, Sorcerer, Witch
c¢) Magic - Definition, Types, Relationship with Religion and Science
d) Totemism

Political Anthropoiogy

a) Evolution of Political Organization — Band, Tribe, Chiefdom, and State
b) Law and Justice in Simple Societies

c) Pattern of Leadership in Tribal Societies

C. BIOLOGICAL ANTHROPOLOGY

Unit 8

Unit 9

Place of Man in Animal Kingdom
a) Comparison of physical characteristics of Great Apes and Man
b) Skeletal Changes in man due to adoption of erect posture or bipedalism
Fossil evidences of eergence of mann with reference to the physical characteristics and phylogenetic
position
a) Hominoids — Dryopithecus, Ramapithecus
b) Hominids — Australopithecus
¢} Homo erectus
d) Neanderthal
e) Early Homo sapiens — Chancelade, Grimaldi, Cro-Magnon
(o)
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Unit 10

Unit 11

Unit 12

Human Genetics
a) Mendel's Law of inheritance and its application Man
b) Modes of Inheritance — Autosomal, Sex-linked, Polygenic, Multifactorial

Human Growth

a) Definition and concept

b) Phases of growth

c) Factors of growth

d) Methods of studying growth

Concept of Race

a) Criteria of racial classification
b) Race formation

c) UNESCO statement on race

D. ANTHROPOLOGICAL THOUGHT

Unit 8

Unit 9

Unit 10

Unit 11

Unit 12

Unit 1
Unit 2

Unit 3

Unit 4

Unit 5

Unit 6

Major schools of anthropological thought

a) Classical Evolutionism (Tylor and Morgan)

b) Neo-Evolutionism (Childe, White, Steward, Sahlins and Service)

a) Diffusionism — British, German, and American

b) Historical Particularism - Franz Boas

a) Functionalism — Meaning; Malinowski’s theory of need and cultural responses -

b) Structural-functionalism — Radcliffe-Brown’s contribution

a) Culture and Personality — Contributions of Ruth Benedict, Margaret Mead, Ralph Linton, A. Kardiner
and Cora du Bois

Recent trends in anthropological thought (Post-1950)

a) Ecological Anthropology (Cultural Ecology, Ecological Functionalism, Cultural Materialism)

b) Cognitive Anthropology

¢) Structuralism — Levi-Strauss

d) Symbolic Anthropology

)

e) Sociobiology

PAPER-I
INDIAN ANTHROPOLOGY

India as a socio-cultural entity

Evolution of Indian Culture — Prehistoric and Proto-historic

a) Palaeolithic Culture of India

b) Mesolithic Culture of India

c) Neolithic Culture of India

d) Indus Valley Civilisation

Demographic Profile of India

a) Ethnic and linguistic elements in Indian population and their distribution
b) Indian population — Factors influencing its structure and growth

The basis of Indian social system

a) Varna, Ashram, Purushartha, Karma, Rina, Rebirth

b) Joint family

c) Caste System in India
Growth of Indian Anthropology
Anthropological contributions to the tribal and village studies

Major Concepts in Indian Anthropology
a) Dominant Caste '

&
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b) Sanskritisation

¢) Sacred Complex

d) Nature-Man-Spirit Complex

e) Little Tradition and Great Tradition
f) Tribe-Caste Continuum

Unit7  Tribal situation in India
a) Biogenetic variability
b) Linguistic and economic characteristics
c) Geographical Distribution

Unit 8 History of Tribal Development and its Administration
a) Policies-plans-programmes for tribal development and their implementation’
b) Response of tribals to these programmes
c) Role of anthropology in tribal and rural development
d) RoleofN.G.O.

Unit9 a) Constitutional Safeguards for Scheduled Castes and Scheduled Tribes
b) The status and problems of Scheduled Castes

Unit 10 Tribal Movements in Jharkhand and the creation of separate state

Unit 11 The land and people of Jharkhand
a) Geographical features. of Jharkhand
b) People of Jharkhand — Tribals, Sadans, Post-independence immigrants
¢) Tribes in Jharkhand — Primitive Tribal Groups, Artisans, Settled agriculturists, Neglected Tribes
d) Changes in tribal society and culture

Unit 12 Problems and welfare measures relating to the tribes of Jharkhand Land alienation, Education, Drinking,
Displacement and rehabilitation, Indebtedness, Health and nutrition, Deforestation, Bonded labour,

Migration, Forest laws, Unemployment.

07. BOTANY
PAPER - |
1. Microbiology and Plant Pathology : Viruses, bacteria, plasmids : Structure and reproduction. General account
of infection, phytoimmunology. Application of microbes in agriculture, industry, medicine and pollution control in
air, soil and water. Important plant diseases in India with special reference to Jharkhand State caused by virus,
bacteria, mycoplasma and fungi. Mode of infection and dissemination. Physiology of parasitism and methods of
control. Myco-toxin.

2. Cryptogams : Range of structure and reproduction, and evolutionary aspects. Ecology and economic
importance of algae, fungi, bryophytes and pteridophytes.

3. Phanerogams : Anatomy : meristem and secondary growth. Embryology : Micro- and megasporogenesis,
fertilization, endosperm, apomixis and polyembryony. Palynology and its application. Comparison of the system
of classification of angiosperms. Modern trends in bio-systematics. Taxonomic and economic importance of
Cycadaceae, Pinaceae, Gnetaceae, Magnoliaceae, Ranunculaceae, Brassicaceaae, Rosaceaae, Leguminosae,
Euphorbiaceae, Malvaceae, kDipterocarpaceae, Umbelliferae, Asclepiadaceae, Verbenaceae, Solanaceae,
Rubiaceae, Cucurbitaceae, Asteraceae, Poaceae, Arecaceae (Palmae) Liliaceae, Musaceaae and Orchidaceae.

4. Plant Utility and Exploitation : Origin of cuitivated plants. Study of plant as a source of food, fodder, forage,
fatty oils, wood and timber, fibre, paper, rubber, beverage, alcohol, drugs, narcotics, resin and gums, essential oils,
dyes, mucilage, insecticides and pesticides, plant indicators, ornamentation; and energy plantation with special
knowledge about the conservation of forests of Jharkhand.

5. Morphogenesis : Polarity, Symmetry, Plant tissue culture technique, differentiation and dedifferentiation of
cells and organs, totipotency. Factors of morphogenesis. Protoplast culture and somatic hybridization. Applications
of protoplast, cell, tissue and organ culture.
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PAPER-II
1. Cell Biology : General knowledge of modern tools and téchniques in the study of cytology. Prokaryotic and
eukaryotic cell - ultra-structural details. Function of the organelies including membranes. Detailed studies of cell
division-Mitosis and Meiosis. Numerical and structural variation in chromosomes and its significance. Study of
polytene and lampbrush chromosome- structure, behaviour, and cytological significance.
2. Genetics and Evolution : Development of genetics, gene concept. Mendelism, Post- Mendelian development,
Structure and role of nucleic acids. Genetic code and regulation of gene expression. Mutation and evolution,
Polyploidy and its role in evolution and plant breeding. Multiple factors, linkage and crossing over, Gene mapping,
Sex chromosome and sex-linked inheritance. Male Sterility, its significance in plant breeding. Cytoplasmic
inheritance, Elements of human genetics. Transgenesis, genetic engineering, organic evolution - evidences,
mechanism and theories. Plant genetic resources and their conservation.
3. Physiology and Biochemistry : Detailed studies of plant, soil, and water relations. Mineral nutrition and ion
transport. Mineral deficiences. Photosynthesis, mechanism and importance. Photosystem | and Il, photorespiration.
Respiration and fermentation. Nitrogen fixation and nitrogen metabolism. Protein synthesis. Enzymes, importance
of secondary metabolites. Phytochromes. Physiology of flowering. Growth substances, their chemical nature and
application in agriculture and horticulture. Agrochemicals. Stress physiology, dormancy, storage and germination
of seeds. ,
4. Ecology: Ecological factors, concepts and dynamics of community. Plant succession. Concept of biosphere,
Conservation of ecosystem. Pollution and its control. Forest types of India. Afforestation, deforestation, social

forestry, and endagered endemic plants with special reference to Jharkhand.

08. CHEMISTRY
PAPER - |

1. Atomic structure, Periodic properties and chemical bonding — Idea of de Broglic matter waves,
Heisenberg uncertainty principle, atomic orbitals, Schrodinger wave equation, significance of y and y?, quantum
numbers, radial and angular wave functions and prohability distribution curves, shapes of S, p, and d orbitals,
Aufbau and Pauli’s exclusion principles, Hund's rule, electronic configuration classification of elements as s,
p, d and f-blocks.

Periodic tables and periodic properties (atomic and ionic radii, ionization energy, electron affinity,
eletronegativity and their trends in periodic table, Their applications in chemical bonding.

Covalent bonding, V.B. Theory, VSEPR Theory, M.O. Theory, homonuclear and heteronuclear diatomic
molecules, bond order and magnetic properties.

Resonance, hydrogen bonds and vimder Waals forces. lonic solids - Born-Haber cycle, Fajaris rule.

2. Gaseous states — Postulates of kinetic theory of gases, deviation from ideal behaviour van der Waal's -
equation of state. Critical temperature, pressure and volume. Liquification of gases, Critical constants and van
der Waals constants, the law of corresponding states, reduced equation of state. Molecular velocities — r:m.s.
velocity, average velocity, most probable velocity. Maxwells distribution of molecular velocities.

3. Solid State — Space lattice, Unit cell. Laws of crystallography. X-ray diffraction by crystals, Bragg'’s
equation coordination number radius ratio rule, defects in crystals and their magnetic and electric behaviour
semi-conductors and super conductors. .

4. Thermodynamics — Law of thermodynamics, work, heat, energy. State functions — E, H, S and G and
their significance criteria for chemical equilibrium and sponteinity of reactions. Variations of free energy with T,
P and V Gibbs Helmhotts equation. Entropy changes in gases for reversible and irreversible processes. Hess
law Bond energy.

5. Chemical kinetics and catalysis — Order and molecularity, chemical kinetics and its scope, rate of a
reaction, factors influencing rate of reaction. Rate equations of zero, first and second order reactions. Pseudo
order, half life and mean life. Determination of order of reactions. Theeries of chemical kinetics — collision
theory, transition state theory, Arrhenius equation, concept of activation energy, effect of temperature on rate
constant.
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Catalysis, characteristics of catalysed reactions, theories of catalysis, examples.

6. Electrochemistry — Electronic conduction in electrolytic solutions, specific, equivalents and molar
conduetances, effect of dilution on them, cell constant, experimental anethod of determining conduetance.

Migration of ions and Kohlrausch, law, Arrhenius theory of electorlytic dissociation and its limitations, weak
and strong electrolytes Ostwald’s dilution law, its uses and limitations Debye - Huckel Onsager’s equation
(elementary treatment) Transport number - definition, determination by Hittor method.

Galvanic cells, electrodes and electrode reactions, Nernst equation, E.M.F. of cells, Hydrogen electrode,
electrochemical series, concentration cell and their applications pH, Buffer solutions theory of buffer action,

7. Transition and inner transition metals and complexes — General characteristics of d-block elements,
co-ordination components - nomenclation, isomerism and bonding in complexes V.B. theory and crystal field
theory. Werners theory, eAN metal carbonyls, cyclopentadienys, olefin and acctylene complexes.

Compounds with metal-metal bonds and metal atom clusters.

General chemistry of f-block elements. Lanthanides and actinides — ionic radic, separation, oxidation states,
magnetic and spectral properties.

8. Non-aqueous solvents — Physical properties of a solvent, types of solvents and their general
characteristics, reactions in non-aqueous solvents with reference to liqgued NH, and liquid SO,.

9. Photochemistry — Interaction of radiation with matter, difference between thermal and photochemical
processes. Lawa of photochemitry — Grothus—Drapper law, stark-Einstein law, Jablonski diagram. Fluerescence
phosphorescence, Quantum yield Photoelectric cells.

10. Hard and soft arids and bases — Classification of acids and bases as hard and soft. Pearson's HSAB
concept, acid-base strengthg and hardness and softness, symbiosis, theoretical basis of hardness and softness,

symbiosis, theoretical basis of hardness and softness, electronegativity and hardness and softness.

PAPER -1l

1. Structure and Binding — Hybridization, bond lengths and bind angles bond energy, localized and
delocalized chemical bond, van der Waals interactions, inclusion compounds, clatherates, charge transfer
complexes, resonance, hyperunjugation, aromaticity, inductive and field effects, hydrogen bonding.

2. Mechanism of organic reactions — Homolytic and heterolytic bond breaking, types of reagents —
carbocations, and nucleophiles, types of organic reactions, Reactive intermediates — Carbocations, carbanions,
free radicals, carhbenes, arynes and nitrenes (with examples) Different types of addition, substitution and
elimination reactions — SN*, SN?, SN, E,, E,, E,, efc.

3. Stereochemistry of Organic Compounds — Isomcrism, Optical isomerism — elements of symmctry,
molecular chirality, enantiomers, stereogenic centre, optical activity properties of enantiomers, chiral and achiral
moleculers with tar stereogenic centres, diastereomers, threo and erythro diastereomers, meso compounds,
resolution of enantiomers, inversion, retention and racemization.

Relative and absolute configuration requence ruie, D & L and R & S nomenclature.

Geometric isomerism : Determination of configuration of geometric isomers ~ E & Z nomenclature, geometric
isomerism of oximes and alecyclic compounds. Conflguratlon and confurmation, conformations of ethane,
butane and cyclohexane.

4. Organometallic Compounds — Organometallic compounds of Mg, Li & Zn their formation, preparation,
structure and systhetic applications.

5. Organic Synthesis via enolates — Acidity of a-llydrogens, preparation, properties and synthetic
applications of diethyl malonate and eithyl acctoacetate, keto-enol tautomeins.

6. Carbohydrates — Classification and nomenclature Monosaceharides, mechanism of asazone
formation, interconversion of glucose and fructose, chain lengthening and chain shortening of aldoses and
ketoses, Anomers and epimers Formation of glycosides, ethers and esters Ring structure of glucose and fructose
mechanism of mutarotation. .

7. Polymers — Addition or chain growth polymerization, Free radical vingl polymerization, ionic vingl
polymerizations, Ziegler - Natta polymerization and vinigl polymers. Condensation or step-growth
polymerization, Polyesters, polyamider, phenol-formaldelyde resins, urea-formaldelyde resins, epoxy.resins
and polyurethanes.
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Natural and synthetic rubbers. Inorganic polymeric systems — silicones and phosphazenes, nature of
bonding in triphosphazenes

8. Study of following types of organic compounds:

a. Alkanes and cycloalkanes — Preparation of alkanes — wartz reactions Kolbe reaction, Corey - House
reaction etc physical and chemical properties, free-radical halogenation of alkanes — reactivity and selectivity.

Cycloalkanes : Nomenclature, formation, properties — Baeger’s strain theory

b. Alkenes, cyclocalkenes, Diencs & Alkynes — Mechanism of dehydration of alcohols, and
delydrogenation of alkyl halicles, regioselectivity-in alcdhol dehydration. The saytzeff rule, Hofmanu elimination
Mechanisn involved in hydrogenation, electrophilic and free radical additions, markownikoffs rule, kharasch
effect, hydroboration - oxidation, oxymercuration - reduction, Epoxidation, Ozonolysns hydration, hydroxyltion
and oxidation with KMnQOu. Polymenization.

Substitution at the allylic and vinylic positions of alkenes. Uses Dienes : Classificatin, preparation, properties
Alkyness : Preparation, properties, acidic reactions of alkynes, mechanism of electrophilic and nucleophilic
addition reactrions, hydroboration - oxidation, metal-ammonia reductins, oxidation and polymerization.

c. Arenes and Aromaticity — Aromaticity : The Huckel rule, arematic ions, M.O. diagram, anti-aromatic,
Aromatic electrophilic substitution — Mechanism, role of ¢ and n complexes. Mechanism of nitration, halogenters
sulphonation, mercuration and Friedel Crafts reaction. Energy profile diagram, activating and deactivating
substituents, orientation, ortho-para ratio. Side-chain reactions of benzene derivatives. Birch reduction.

9. Study of some reactions — Pinaco! - pinacolone rearrangement, aldol reaction, perkin reaction,
cannizzaro’s reaction, Mannich reaction, Clemmensen reduction, claisen rearrangement, Peimer Tiemann
reaction, Friedel crafts reaction, Fries rearrangement. Reformatsky reaction.

10. Spectroscopy — Basic principles of the following type of spectroscopy and their applications in
determining structures.

a. UV - Visible spectroscopy

b.IR ?

¢. NMR ?

d. Mass "

e. ESR " (cemplexes)

09. CIVIL ENGINEERING
PAPER - |
(A) Theory and Design of Structure ;

(a) Theory of structures : Energy theorems — Castrigliano theorems | and Il, unit load method and method
of consistent deformation applied to beams and pinjointed plane frames. Slope deflection, moment distribution
and Kani method of analysis applied to indeterminate beams and rigid frames.

Moving loads : criteria for maximum sheer force and bending moment in beams traversed by a system of
moving loads. Influence lines for simply supported plane pinjointed girders.

Arches : Three hinged, two hinged and fixed arches — rib shortening and temperature effects — Influence
lines.

Matrix methods of analysis : Force method and displacement method.
* (b) Structural steel : Factors of safety and load factors.

Design of tension and compression members, beams of built up section, riveted and welded plate girders,
ganty girders, stanchions with battens and lacings, Slab and gusseted bases.

(c) Reinforced concrete. Limit state method design — Recommendations of IS codes — Design of one-
way and two-way slabs, staircase slabe, simple and continuous beams of rectanglar, T and L Sections.

Compression members under direct load with or without eccentricity, footings, isolated and combined.

Retaining walls, cantilever and counterfort types —

Methods and systems of prestressing, Anchorage,s Analysis and design of section for flexure, loss of
prestress.
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(B) Fluid Mechanics : Fiuid properties and their role in fluid motion, flued statics including forces acting on
plane and curved surfaces.

Kinematics and Dynamics of Fiuid Flow : Velocity and accelerations, stream lines, equation of continuity,
irrotational and rotational flows, velocity potential and stream function, flow-nets and methods of drawing flownet,
sources and sinks & flow separation and stagnation.

Euler's equation of motion, energy and momentum equations and their applications to pipe flow, free and
forced vortices, plane and curved stationary and moving vanes, sluice gates, weirs, orifice meters and
venturimeters. '

Dimensional Analysis and Similitude : Buckingham’s Pi theorem, similarities, mode laws, undistorted
and distorted models, movable bed models, model calibration.

Laminar Flow : Laminar flow between parallel stationary and moving plates, flow through tube, Reynolds
experiments, lubrication principles.

Boundary Layers : Liminar and turbulent boundary layer on a flat plate, laminar sub-layer, smooth and
rough boundaries, drag and lift.

Turbulent Flow Through Pipes : Characteristics of turbulent flow, velocity distribution and variation of
friction factor, hydraulic grade line and total energy line, siphons, expansions and contractions in pipes, pipe
networks, water hammer.

Open Channel Flow : uniform, non-uniform flows, specific energy and specific force, critical depth
resistance. equations and variation of roughness coefficient; Rapidly varied flow, flow in contractions, flow at
sudden drop, dydraulic jump and its applications, surges and waves; Gradually varied Flow, differential equation
of gradually varied flow, classification of surface profiles, control section, seep method of mtegratlon of varied
flow equation.

(C) Soil Mechanics and Foundation Engmeermg

Soil composition, influence of clay minerals on engineering behaviour; effective stress principle; change
in effective stress due to water flow condition, static water table and steady flow conditions permeability and
compressibility of soils.

Strength behaviour, strength determination through direct and triaxial sets total and effective stress strength
parameters, total and effective stress maths.

Methods of site exploration, planning a subsurface exploration programme; sampling procedures and
sampling disturbance, penetration tests and plate load tests and data interpretation.

Foundation types and selection, footings, rafts, piles, floating foundations; effect of footing shape,
dimensions, depth of embedment, load inclination and ground water on bearing capacity, settlement
components, computation forimmediate and consolidation settlements, limits on total and differential settlement,
correction for rigidity.

Deep foundations, philosophy of deep foundations, piles, estimation of individual and group capacity,
static and dynamic approaches, pile load tests, separation into skin friction and point bearing, under-reamed
piles, well foundations for bridges and aspects of design.

Earth pressure, states of plastic equilibrium, Culmann’s procedure for determination of lateral thrust,
determination of anchor force and depth of penetration, reinforced earth retaining walls, concept, materials
and applications.

Machine foundations, modes of vibration, determination of natural frequency, criteria for design, effect of
vibration on soils, vibration isolation.

(D) Computer Programming : Types of computers, components of computers, history and development,
different languages.

Fortran/Basic programming, constants, variables, expressions, arithmatic statements library functions,
control statements, unconditional GO-TO statements, computed GO-To statements, IF and DO statements—
CONTINUE, CALL, RETURN, STOP END statements, /O statements, Formats, field specifications.

Subscripted variables arrays, DIMENSION statement, function and subroutine subprogrammes, application
to simple problems with flow charts in civil engineering. .
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-PAPER- Il
Note — Candidate shall answer questions from any two parts.
Part- A

Building Construction :

Physical and mechanical properties of construction materials, factors influencing selection; brick and clay
products, limes and cements, Polymeric materials and special uses, damp-proofing materials.

Brickwork for walls, types, caving walls, design of brick masonry walls per 1.S. code, factors of safety,
serviceability and strength requirements, detailing of walls, floors roots, celling; finishing of buildings, plastering,
pointing, painting.

Functional planning of building, orientation of buildings, elements of fire-proof construction, repairs to
damaged and cracked buildings, use of ferrocement, fibre-reinforced and polymer concrete in construction;
techniques and materials for low-cost housing.

Building estimates and specifications; construction scheduling, PERT and CPM methods.

Part- B
Transportation Engineering:
Roads, Traffic engineering and traffic surveys, intersections, road signs, signals and markings.
Classification of roads, plannings and geometric design.
Design of flexible and rigid pavements, Indian Roads Congress guidelines on pavement layers and design

methodologies.

Part-C
Water Resources and Irrigation Engineering :

Hydrology : Hydrologic cycle, precipitation, evaporation, transpiration, depression storage, infiltration,
hydrograph, unit hydrograph, frequency analysis, flood estimation.

Ground Water flow : Specific yield, storage co-efficient, co-efficient of permeability, confined and unconfined
aquifers, radial flow into a well under confined and unconfined conditions, tube wells pumplng and recuperation
tests, ground water potential.

Water resources planning : Ground and surfact water resources, single and muitipurpose projects, storage
capacity of reservoirs, reservoirs losses, reservoir sedcmentatlon flood routing through reservoirs, economics
of water resources projects.

Water requirement for crops : Consumptive use of water, quality of irrigation water, duty and delta, irrigation
methods and their efficiencies.

Canals : Distribution system for canal irrigation, canal capacity, canal losses, alignment of main and
distributary canals, most efficient sections; lines channels, their design, regime theory, critical shear stress, bed
load local and suspenced, load transport, cost analysis of lined and unlined canals, drainage behind lining.

Water logging : causes and control, drainage system design, salinity. communication works, cross
regulators, head regulators, canal falls, aqueducts metering flumes and canal outlets.

Diversion head works : Principles of design of weirs on permeable and impermeable foundations,
Khosla’s theory, energy dissipation, stilling basins, sediment exclusion.

Storage works : Types of dams, design principles of rigid gravity and earth dams, stability analysis,
foundation treatment, joints and gallories, control of seepage, construction methods and machlnery

Spillways : Types, crest gates, energy dissipation.

River training : objectlves of river training methods of river training.

Part-D
Environmental Engineering : Water supply % Estimation of water resources, ground and surface water,
ground water hydraulics, predicting demand of water, impurities of water and their significance, physical,
chemical and bacteriological analysis, water bone diseases, standards for potable water.
Intake of water : Pumping and gravity schemes.
Water treatment : Principles of coagulation, flocculation and sedimentation, slow, rapid, pressure, biffow
and multi-meida filters, chlorination, softening, removal of taste, colour and salinity.
rorva
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Water storage and distribution : Storage and balancing, reservoirs — types, location and capacity.

Distribution systems : layout hydraulies of pipelines, pipe fittings, valves including check and pressure
reducing valves, meters, analysis of distribution systems using Hardy Cross methods general principles of
optimal design based on cost headloss ratio criterion, leak detection, maintenance of distribution systems,
pumping stations and their operations.

Sewerage systems : domestic and industrial wastes, storm sewage — separate and combined systems,
flow through sewers, design of sewers, sewer appurtenances, manholes, inlets, junctions, syphon. Sewage
characterisation : BOD, COD, solids, dissolved oxygen, nitrogen and TOC. Standards disposal in normal water
course and on land.

Sewage treatment : Working principles, units, chambers sedimentation tank, trickling filters, oxidation
ponds, activated sludge process, septic tank disposal of sludge, recycling of waste water.

Solid waste : Collection and disposal.

Environmental pollution : Ecological balance, water pollution control acts, radio active wastes and
disposal environmental impact assesment for thermal power plants, mines.

Sanitation : site and orientation or buildings, ventilation and damp proof courses, houses drainage,

conservancy and waterbone system of waste disposal, sanitary appliances, latrines and urinals, rural sanitation.

10. COMMERCE AND ACCOUNTANCY
PAPER -1
ACCOUNTING AND FINANCE (PART )}

Accounting, Auditing and Taxation

Accounting as a financial information system — Impact of behavioral sciences — Methods of accounting
of changing price levels with particular reference to current Purchasing Power (CPP) accounting Advanced
problems of company accounts — Amalgamation absorption and reconstruction of companies — Accounting of
holding companies — Valuation of shares and goodwill. Controllership functions—Property control legal and
management.

Important provisions of the Income Tax Act., 1961 — Definition-Charge of Income tax — Exemptions
Depreciation and investment allowance-Simple problems of computation of income under the various heads
and determination of assessable income — Income tax authorities.

Nature and functions of Cost Accounting — Cost classification-Techniques of segregating semivariable
costs into fixed and variable components — job costing — FIFO and weighted average methods or calculating
equivalent units of production — Reconciliation of cost and financial accounts — Marginal Costing — Cost-volume-
profit relationship; Algebraic formulae and graphical representation-Shut-down point-Techniques of cost control
and cost reduction-Budgetary control-flexible Budgets — Standard costing and variance analysis-Responsibility
accounting-Bases of charging overheads and their inherent fallacy - Costing for pricing decisions.

Significance of the attest function — Programming the audit-works-Valuation and verification of assets,
fixed, wasting and current assets — Verification of liabilities — Audit of limited companies - appointment status,
powers, duties and liabilities of the auditor — Auditor's report-Audit of share capital and transfer of shares -
Special points in the audit of banking and insurance companies.

Part-1
BUSINESS FINANCE AND FINANCIAL INSTITUTIONS.

Concept and scope of Financial Management : Financial goals of corporations — Capital budgeting;
Rules of the thumb and Discounted cash flow approaches — Incorporating uncertainty in investment decisions
- Designing an optimal capital structure - Weighted average cost of capital and the controversy surrouding the
Modigliani and Miller model, Sources - of raising short-term, intermediate and longterm finance — Role of public
and covertible debentures — Norms and guidelines regarding debt-equity rations, — Determinants of an optimal
divident policy — optimising models of James E. Waiter and John Lintner ~ Forms of divident payment — Structure
of working capital and. the variable affecting the level of difference of components — Cash flow approach of
forecasting working capital needs — Profiles of working capital in Indian industries — Credit management and
credit policy — Consideration of tax in relation to financial planning and cash flow statements.

Organisation and deficiencies of Indian Money Market structure of assets and liabilities of commercial
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banks — Achievements and failures of nationalisation — Regional rural banks - Recommendations of the Tandon
(P.L.) study group on following of bank credit, 1976 and their revision by the Chore (K.B.) committee, 1979 - An
assessment of the monetary and credit policies of the Reserve bank of India — Constituents of the indian Capital
Market — Functions and working of All India term financial institutions (IDBI, IFC!, iCICI and IRCI) — Investment
policies of the Life Insurance corporation of india and the Unit Trust of India — Present state of stock exchanges
and their regulation. '

Provision of the Negotiable instruments Act, 1881.

Crossings and endorsements with particular reference to statutory protection to the paying and
collecting bankers — Salient Provision of the Banking Regulation Act, 1949 with regard to chartering, supervision

and regulation of banks.

PAPER- I
Organisation Theory and Industrial Relations.
Part -1
ORGANISATION THEORY :

Nature and concept of Organisation : Organisation goals Primary and secondary goals Single and multiple
goals, ends-means chain-Displacement, succession, expansion and multiplication of goals — Formal
organisation : Type, Structure — Line and Staff, functional matrix, and project ~ Informal organisation - functions
and limitations.

Evolution of organisation theory : (classical, Neo-classical and system approach-Bureaucracy Nature
and basis of power, sources of power, power structure and politics-Organisational behaviour as a dynamic
system : technical social and power systems interrelations and interactions — Perception-Status system :
Theoretical and empirical foundations of Maslow, Megergore, Horzberg, Likert, Vroom, Porter and Lawler, Odam
and Human Models of motivation. Morale and productivity-Leadership; Theories and styles — Management of
Conflicts in organisation — Transactional Analysis ~ Significance of culture to organisations. Limits of rationality
- simon - March approach. Organisational change, adoptation, growth and development-Organisational control
and effectiveness.

Part- Il

INDUSTRIAL RELATIONS :

Nature and scope of industrial relations. Industrial labour in India and its commitment-Theories of unionism-
Trade union movement in India-Growth and structure-Role of outside leadership-Workers education and other
problems-Collective bargaining-approaches conditions, limitations and its effectiveness in Indian conditions-
Workers participation in management : philosophy, rationale, present day state of affairs and its future prospects.

Prevention and settiement of industrial disputes in India : preventive measures, settlement machinery
and other measures in practice - industrial relations in public enterprises - Absenteeism and labour turn-over
in Indian industries — Relative wages and wage differentials : wage policy in India — The Bonus issue -
International Labour Organisation and India ~ Role of personnel department in the organisation — Executive

development, personnel policies, personnel audit and personnel research.

11, v (Economics)
LRI ERS

sreferaen &1 <1, UL A4 =1 et
anféeh fgwed (Economical Choice)— SUHITT S4a8R-StIReh AR N 99K & &4
fraw gt fofa qen oM @ik ISR w1 fufo-sm, faawor ok afg = wgg e wfaew
Yo ar- A -fomrasfia dedferaeen & S5 4% oty & Iy N WK a9 e grare
il wrEve & At S # fEarmam
FU & YAR 3R referere & a9dg i TR i % $ew R we
SR SR TYF Tgh, fafme K, sred iy, SRS 55 3 A e

{ A )\

(45 -

EalR S S

%




T qA-2
1 IR idfeary, T oY Afa & Fwes fugia, demeg gis @R faatu =mE-wEt w0 s
YRATG Srefoereen & RN Sla-Wela wiee S-Sy aeifies &8, et ok et a4, e
e, I &y SR &g faawor i wei-wet ol faan
2. Ffy IERA-$ Aifa-gfF gur-Treifer e - i &7 @ gg-wwer)
Sleifirr saEA-slelfie Aifq Gl ok et &5 &g foam-weifrer en w1 frso ek

THITTFR

Py seurel 3R sleifien el & e Fruftor g Aifval afuwfa o ardwfe famo

W &1 gl ok TR faaon

51 3R wre vafal ok Afq-d% sawen ol fada e

el =R SR sl i

IR A - SeFd, o8, WA I9d R waed)

@S ) 3 e - FHH wF U % wnfe o, e faw & anl @t wEEd, W @
TS, ft gur &t Il

12. ELECTRICAL ENGINEERING
PAPER - |

Network : Steady state analysis of d.c. and a.c., networks network theorems, Matrix Algebra, network
functions, transient response, frequency response. Laplace transform, Fourier series and Fourier transform,
frequency spectral plezero concept, elementary network synthesis.
©  Statics and Magnetics : Analysis of electrostatic and magnetostatic fields : Laplace and Poisson Equatnons
solution of boundary value problems, Maxwell’s equations, electromagnetic wave propagation, ground and
space waves, propagation between earth station and satellites.

Measurements : Basic methods of measurements, standards, error analysis, indicating instruments
cathode ray oscillo-scope; measurement of voltage current, power, resistance, inductance, capacitance, time,
frequency and flux; electronic meters.

Electronics : Vacuum and semiconductor devices; equivalent circuits transistor parameters, determination
of current and voltage gain and input and output impedences biasing technique biasing technique, single and
multistage, audio and radio small signal and large signal amplifiers and their analysis Feedback amplifiers
and oscillators : wave shaping circuits and time base generators; analysis of different types of multivibrator and
their uses; digital circuits.

Electrical Machines : Generation of e.m.f., m.m.f. and torque in rotating machinens; motor and generator
characteristics of d.c. synchronous and induction machines equivalent circuits, Commutation parallel operation;
phasor diagram and equivalent circuits of power transformer, determination of performance and efficiency,
auto-transformers, 3-phase transtormers.

b d
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Paper- i
SECTION -A

Control systems : Mathematical modelling of dynamic linear control systems, block diagrams and signal
flow graphs, transient suspense steady state error, stability, frequency, response techniques, rootlocus techniques
series compensation.

Industrial Electronics : Principles and design of single phase and polyphase rectifiers controlled
rectification, smoothing Filters; regulated power suppliés speed control circuits for drivers, inverters, d.c. to d.c.
conversion, Choppera; timers and welding circuits.

: SECTION - B (Heavy Currents)

Electrical Machines : Induction Machines — Rotating magnetic fields; Polyphase motor : principle of
operation pheaser diagram; Torque slip characteristic; Equivalent circuit and determination of its parametors;
circle diagram; starters : speed control Double cage moter; Induction generator. Theory, Pheser diagram,
characteristics and application of single phase motors. Application of two phase induction motor.
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Synchronous Machines — e.m.f. equation phase and circle diagrams; operation on infinite bus;
synchronozing power, operating characteristic and performance by different methods; sudden short circuit and
analysis of oscillogram to determine machine reactances and time constants, moter characteristics and
performance methods of starting applications. _ '

Special Machines — Amplidyne and metadynes operating characteristics; and their applications.

Power Systems and Protection — General layout and economics of different types of power stations;
Baseload, peak-load and pumped-storage plants; Economics of different systems of d.c. and a.c. power
distribution; Transmission line parameter calculation; concept of G.M.D. short, medium and long trasmission
line; Insulators, voltage distribution in a string of insulators and grading; Environmental effects on insulators.
Fault calculation by symmetrical components; load flow analysis and economic operation steady state and
transient stability; Switchgear Methods of are extinction; Re-striking and recovery voltage; Testing of circuit
breaker, Protective relays; protective schemes for power system equipment; C.T. and P.T. Surges in transmission
lines; Travelling waves and protection.

Utilisation — Industrial drives electric motors for various drives and estimates of their rating; Behaviour of
motors during starting acceleration, breaking and reversing operation; Schemes of speed control for d.c. and
induction motors.

Economic and other aspects of different systems of rail traction; mechanise of train movement and estimation
of power and energy requirements and moter rating characteristics of traction moters, Dielectric and induction
heating.

OR
SECTION - C (Light Currents)

Communication System -~ Generation and detection of amplitude — frequency phase — and Pulsemodulate
signals using oscillators, modulators and demodulators, Comparison of modulated systems, noise problems,
channel efficiency sampling theorem sound and vision broadcast transmitting and receiving system, antennas,
feeders and receiving circuits, transmission line at audio radio and ultra high frequencies.

Microwaves — Electromagnetic wave in guided media wave guide components cavity resonaters,
microwave tubes and solid-state devices, microwave generators and amplifiers, filters microwave measuring
techniques, microwave radiation pattern, communication and antena systems, Radio aids to navigation.

D.C. Ampilifiers — Direct coupled amplifiers, difference amplifiers, choppers and analog computation.

13. ‘Tﬁ'ﬂ (Geography)
e wE B A ut el ek Wy eifrard g sifrerd uen & sifafiew wue ‘%’ wd wus ‘@’
o o0 ¥ A G Y R AR U g @ I S '
W-TT-1
et &1 o= (Principles of Geography)

-

TE—“F"
Wihfaes SIS (Physical of Geography)

1. -3TFHT (Geomorphology) — et & Ted Sl ITW AN o, Jealt &1 Harew o < fadafTe,
SarergeEl Y - TS = Sfaw aw 6 RuTdg e 9 s g-angadl gIgdita au Sgesd
o~ 3T

2, wietary, fa9m™ (Climatology) — IRHEA THa! TXEAT a9 WalSH, S1g Hefaal aon Hiamr-<shar a1
ey IR — Selary STt SHivH a1 Yrgee- el 9o Wil S =l '

3. qgTd 91 St (Soils and Vegetations) — T Scft Sifiehevl qofl @i wam qeon A a9
“hal & Wi T

4, 99z T (Oceanography) — TETETR del STIEE WA WEEFRKA q¢ 1 ITHEE Saordl, SR
du AR, YR fem @ O wge =)
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5. aftfafes (Ecosystem) — @3, uRfeatfa-a 1 Heheumr, ufifearfa d3 W a3 &1 wfaam, fava =1
yfifeafa &1 oragem, TaieRw wgHw)

-@‘g “-@\”
TAE agr 3nfde et (Human and Economic Geography)
1, dmiiferes felaw @ faerm@ (Developments of Geographical Thought)—-?{{’rﬂ'q gen fafew ‘Tﬁ?ﬁﬁ
1 AEH, FrafER qon greAER, Jia § AEEs g AaEREs Hiadl :

2. WHE STWE (Human Geography) — WIFd @2l WHa Yenfaa) o1 stfasia e o srepfas fasm foava
& Y9 Wikpiin TRAS- SR YaoH, 37 3R adur fava ) sree 1 faen gon gfy, s
A U favd SEEn S e

3. SEH S (Settlements Geography) — TTHIUr qen TR Sl S Wb, TS ol IgHE-THIT
T & Wiawd, WA Siiev-TRE 99 & a9 99 e FRE 9 TR S e s fava | T
gfg =t g

4. TR YAireTr (Political Geography) — U2 3IR US4 1 Hehe Tl | TAIE qen 9L &7, &5
T A1 IUA TA Hl Hehe T, HEHARI _

5. 3Nfdek ST (Economic Geography) — fava &1 onffi® fasa A qen wwemd, dawd &1
e, fova wawE, S fam qen fava e, fava oo wewe, afirgfs = 9, fave sh-wey foem
aer fava & Fiu-27, Sy saftafa =1 fogia, fova sgn-sam =t mﬁuﬁwﬁmﬁwaﬁaﬁﬁwmw
wend, fave =R fag Taq 3T gqE A

ot q-2
TR T e
E‘g “E”
Wiehfereh Uge] (Physical Aspects) — 9 3w sfierd, &Wﬁmaﬁmw%w
=1 I IR fpafafy, ga ok Seafa, WA ¥ 991 ruted Wi gHed ud S fano
AT Uge] (Human Aspects) — TGS &7 qo 31 99@d, ety ufigsH, Sue faam
goal SR iy S S wmend e HifaE _
WIE (Resources) — 4Iff, TfFet, T, Shadta ot T el 1 gtem iR swam, waie-afiffes
et R I gEnEE ‘ N
1. S (Agriculture) — THaRE, wHal @1 T, wHall & 4o, gRa Hifa, 98 yam gras Aifq,
AT 378 - e - Ty St At ol e ve, R ® B Stearg we
2. JAT (Industry) — efiTes fohra w1 sfaem, wuriest wrE-@f snufa, S snenfia qun o
s S w1 e, sl ffa-eleifies dxa o sl adftmwon
' uftag= 3fit &MU (Transport and Trade) — TS, iﬁnﬁamwﬁaﬁwwaw,w
&5 TR 9 a ® TER DA B B . :
Al (Settlements) — T SfEal it gfeey . AR H T forehrg e SRt guend, [ R
F} FAF WE, TR A, 1 st aun Tl o o e fifq
- @it faera Qe A (Reglonal Development and Planning) — 1% &1 d<aeia S, ERSie
STEA T foen aan g @™ TEne, 9Rd § foom & Ty o &5 srEmman)

{ o)
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-@fg_“@-n
AREUE &l ‘Tﬁ?r (Geography of Jharkhand)

wipfaer faum, 31 |vg, &, Soarg, = St & T, 3o U6 gen &9 s gaed 1@ g

yE @i - @iel, dE, STeES, STYe, il

Y@ UM - AE-3d, e, segfatem, seifaitn, e ud Wm osEn, wge seifie & o
Aeifirr fawra ®1 gomEAd)

FAREUS &l SEHET - m@rﬁm@m FREVE I WY@ SASIGEl 1 ST, 3h! T
TS 9919, FRIS FT 9eY)

14, 9-fagqm™ (Geology)
YT _
e -faAE, q-snefa grermIes, q-fagm, Siavn fagm 3it @fet (General Geology,

temorophology, structural Geology, Palacontology and stratigraphy).

1. R 9-Ta9™ (General Geology) — g fawm @ Wi ol &1 wfafafy, gy & sgm ik
s, qft & fafim fafy 3k #re gro =gl =1 fafy fraion sarengeh & #RoT 3R Saafy, sarergel FEan
T ST deee ¥ G iR y-fawtien gura qun Berd ) ol @en S fietor gr9-gros,
iR UrR @ qu1 uel-HErnRY e wHityfas Tddl-YeR R S¢TH WeKgy W' w1 whid R,
Tergdl aen R ) e, IRy R IR - guenet ¥ g@e e

2. Y-3Tefa FaATT (Geomorophology) — JRFsTH fagid 9o Wew| Y-3Mfd i gfean gen dueie,
q-3Tpfash wehl a1 Sk Wi U SR U, e gEEel SR e faeE 9 e g §E
-S| STITEAA TRATA SYHETET & -Ypfaeh 071 BREFANR TSR & -Wpfaw o1

3. WTEATeTeR §-TaT (Structural Geology) — <1 91 WR Ssigast qenl =g faequn qom oIk werH
1 AT TR 3N R T 3 Seatiers Hed| diihiss faveian ik guew q-awfe geresi
Y wEfesia wfaaes iR ol wRa @1 faadfet gl

4, SHargn TR (Palaeontology) — Y& qU1 GeH-SaTerd, SHATYd 1 QRe S Sudifiran A wgfa
o enffeeor 1 wHRg faR) EmEfas g9 @ik 39 W qudlaes! ds8d &1 99|

apfa fom sfeaiew, faeareas ey, Ws@ﬁ@ﬁamqﬁﬁs@awaﬁmaﬁﬁwwﬁ
Yot &1 §-asien sfaer wieq ot

mﬁumwammmwlwﬁmwm faanferr g srval, wiferl
Ju WS 1 foRga tead| iga™ W iR g med)

5. Wil (Stratigraphy) — wﬁﬁ@fa@wwmwm%ﬁlwﬁaﬁwwm YR
IymRTEly & fafes g-danfenl wgfh i forga s, aRd srpfa fawm Y o wewd) fafiw q-dwf
gl w1 37 whR & o Wit wt w9 @ qRdtE STETEY el it dfiw Seerg SR e
el o e g s g ‘

S WA
(wre sftent, @i fagm, e fagm qen snfdes -famm)
(Crystallography, Mineralogy, Petrology and Economic Geology)
1. THE WIUHT (Crystallography) — THHS a9 - ST o< fawiy qu v giufa afafa =1 32
Afrl § TR 1 e TEE SR GRaA Ft AR ugh, vee aftfa = fawa wa @ fog ffaw
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YA | e a9 THA-sH fafuai wwe sifafimand| fase st & fau g fet w1 s

2. weRtvita Wit THRTE (Optical Mineralogy) — WYl & W= fagr=, iy ok sifveidifusm gfe
iRt At ST, Tehel-a, safeereon @ e frafan w6 § gfie F ffarar, v sifafem i

3, @S TaR™ (Mineralogy) — FIFEH WA & o 9ush & YR 3TAN UEIe T, gHiARgR
AT e geitifram facfiche 1 HTaFas arffenton Sg s oiel i 1 foega steas, S
Qe , TErter qen g Tor 3 39 94N, 4fE i €, 31 @it & Al & qiEdHl 1 e

4. YATIFTT (Petrology) — TTHI, TR USHH, W 92 HASHI SIEH0 Ao 0A T 1 e &t 1
T do7 391 AR aifer gfafhan fagia, Amafds faddiemtor Aaamehion e den GTE St ST
T, SN, WER, SR STl 1 AN IRG % Hewqol Fg 2Ry i ISRt 9un duisafew, dangew
T FEEE FMAHEH U FHFEH, TIH T, T8 IgHl & 999 F1 IRand, SEe-fgy o
fafuftraer s qen S 3R SR T8 Aa ST 1 S0 Freles qun famn safes) ai wthw
AR TgH T e A & ARfiae ol g w1 e e Iaf TE WEe 9 TN
foarea|

AT 1 GREH, T $ YHR, TS TS, TEe a2 SHsi| T Ho Tho, To Ho The AL To Tho
o S T & AR Y SIS, A 91 A Heegel 9gT wt fren S s

5. anfsres -fasm™ (Economic Geology) — =4 g #1 fagr, wig wfts aen faurg, #=2 wig &
“fafafy, @i el wt sTae S wiwAT, Few Uiy w1 T, w9 UIg SuesH w1 o, geeifatie i,
Teaqul uTg el o og St WaE, do 9 Wibfaes 14, &, Wid @ $ien &9 YR %1 @i gud
wfte atd, Ui wivst wfifa @fvsi ot gren aen ST

6. WgEa -Taa™ (Applied Geology) — 3RS 3IR a7 el FHHaNd | @ fo=M 1 9o a5, g
Fed] U1 WUSRY qen @y, it el # o-fawe @ wam

TR T YR - Y- T | AREve & i o YR -7t awer § g gt o w6 wam

HISTORY

PAPER-I
Section-A
Sources and approaches to study of early Indian history.
Early pastoral and agricultural communities. The archaeological evidence.
The Indus Civilization; its origins, nature and decline.
Patterns of settlement, economy, social organization and religion in India (c. 2000 to 500 B.C.) :
agchaeological perspectives.
Evolution of north Indian society and cuiture : evidence of Vedic texts (Samhitas to Sutras).
Teachings of Mahavira and Buddha. Contemporary society. Early phase of state formation and
urbanization.
7. Rise of Magadha; the Mauryan empire. Ashoka’s inscriptions; his dhamma. nature of the Mauryan state.
8-9. Post-Mauryan period in northern and peninsular India; Political and administrative history, Society,
economy, culture and religion. Tamilaham and its society; the Sangam texts. )
10-11. India in the Gupta and post-Gupta period (to ¢.750); Political history of northern and peninsular India,
Samanta system and changes in political structure; economy; social structure; culture; religion.
12.  Themes in early Indian cultural history; languages and texts; major stages in the evolution of art and
architecture; major philosophical thinkers and schools; ideas in science and mathematics.
Section-A
13.  India, 750-1200; Polity, society and economy. Major dynasties and political structures in North India.
Agrarian structures. : Indian feudalism; Rise of Rajputs. The Imperial Cholas and their contemporaries
in Peninsular India. Villagle communities in the South. Conditions for women. Commerce mercantile
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

groups and guids; towns. Problem of coinage. Arab conquest of Sind; the Ghaznavide empire.

India, 750-1200 : Culture, Literature, Kalhana, historian. Styles of temple architecture; sculpture. Religious
thought and institutions; Sankaracharya’s vedants. Ramanuja. Growth of Bhakti, Islam and its arrival in
India. Sufism. Indian science. Alberuni and his study of Indian science and civilization.

The 13th Century. The Ghorian invasions. Factors behind Ghorian success. Economic social and cultural
consequences. Foundation of Delhi Sultanate. The “Siave” Dynasty. llitutmish; Balban. “The Khalji
Revolution”. Early Sultanate architecture.

The 14th Century. Alauddin Khalji's conquests; agrarian and economic measures. Muhammad Tughiug’s
concessions and public works. Decline of the Sultanate. Foreing contacts; Ibn Battuta.

Economy society and culture in the 13th and 14th centuries. Caste and slavery under suftanate.
Technological changes. Sultanate architecture. [Persian literature: Amir Khusrau, Historiography; Ziya
Barani, Evolution of a composite culture. Sufism in North India. Lingayats. Bhakti schools in the south.
The 15th and early 16th Century (Political History). Rise of Provincial Dynasties; Bengal, Kashmir (Zainul
Abedin), Gujarat, Malwa, Bahmanids. The Vijayanagra Empire. Lodis, Mughal Empire, First phase: Babur,
Humayun. The Sur Empire: Sher Chash’s administration. The Portuguese colonial enterprise.

The 15th and early 16th Century (society, economy and culture). Regional cultures and literatures.
provincial architectural styles. Society, culture, literature and the arts in Vijayanagara Empire.
Monotheistic movements: Kabir and Guru Nanak. Bhakti Movements: Chitanya. Sufism in its pantheistic
phase.

Akbar: His conquests and consolidation of empire. Establishment of jagir and mansab systems. His

‘Rajput policy. Evolution of religious and social outlook. Theory of Sulh-i-kul and rehglous policy. Abul

Fazl, thinker and historian. Court patronage of art and technology.

Mughal empire in the 17th Century. Major policies (administrative and re||g|ous) of Jahangir, Shahjahan
and Aurangzeb. The Empire and the Zamindars. nature of the Mughal state. Late 17th Century crisis :
Revolts. The Ahom kingdom, Shivaji and the early maratha kingdom.

Economy and society, 16th and 17th Centuries. Population. Agricultural and craft production. Towns,
commerce with Europe through Dutch, English and French companies — a “trade revolution”. Indian
mercantile classes. banking, insurance and credit systems. Conditions of peasants, famines. Condition
of Women.

Culture during Mughal Empire. Persian literature (including historical works). Hindi and religious
literatures. Mughal architecture. Mughal painting. Provincial schools of architecture and painting.
Classical music. Science and technology. Sawai Jai Singh, astronomer. Mystic eclecticism: Dara Shukoh.
Vaishnav Bakhati. Mahrasthra Dharma. Evolution of the Sikh community (Khalsa).

First half of 18th Century : Factors behind decline of the Mughal Empire. The regional principalities
(Nizam’s Deccan, Bengal, Awadh). Rise of Maratha ascendancy under the Peshwas. The maratha fiscal
and financial system. Emergency of Afghan Power. Panipat, 1761. Internal weakness, political cultural
and economic, on eye of the British conquest.

PAPER-II

Section-A
Establishment of British rule in India : Factors behind British success against Indian powers-Mysore,
Maratha Confederacy and the Punjab as major powers in resistance; Policy as subsidiary Alliance and
Doctrine of Lapse.
Colonial Economy : Tribute system. Drain of wealth and “deindustrialisation”, Fiscal pressures and
revenue settlements (Zamindari, Ryotwari and Mahalwari settlements); Structure of the British raj up to
1857 (including the Acts of 1773 and 1784 and administrative organization).
Resistance to colonia rule : Early uprisings; Causes, nature and impact .of the Revolt of 1857;
Reorganisation of the Raj, 1858 and after.
Socio-cultural impact of colonial rule : Official social reform measures (1828-57); Orientalist-Anglicist
controversy; coming of English education and the press; Christian missionary activities; Bengal
Renaissance; Social and religious reform movements in Bengal and other areas; Women as focus of
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10.

1.

12.

13.

14.

15.

16.

17.

social reform.

Economy 1858-1914 : Railway; Commercialisation of Indian agriculture; Growth of landless labourers
and rural indebtedness; Famines; India as market for British industry; Customs removal, exchange and
countervailing excise; Limited growth of modern industry. ‘

Early Indian Nationalism : Social background; Formation of national associations; Peasant and tribal
uprising during the early nationalist era; Foundation of the Indian National Congress; The Moderate
phase of the Congress; Growth of Extremism, The indian Counci! Act of 1909; home Rule Movement;
The Government of India Act of 1919.

Inter-War economy of India : Industries and problem of Protection; Agricultural distress; the Great
Depression; Ottawa agreements and Discriminatory Protection; the growth of trade unions; The Kisan
Movement; The economic programme of the Congress ‘Karachi resolution, 1931".

Nationalism under Gandhi’s leadership : Gandhi’s career, thought and methods of mass mobilization;
Rowlatt Satyagraha, Khilafat-Non Co-operation Movement, Civil Disobedience Movement, 1940
Satyagraha and Quit India Movement, State People’s Movement.

Other strands of the National Movement :

a) Revolutionary movements since 1905; (b) Constitutional politics; Swarajists, Liberals, Responsive
Co-operation; (c) Ideas of Jawharial Nehru, (d) The Lift (Socialists and Communists); (e) Subhas
Chandra Bose and the Indian National Army; (f) Communal strands : Muslim League and Hindu
Mahasabha; (g) Women in the national movement. "

Literary and cultural movements : Tagore, Premchand, Subramanyam Bharati, Igbal as examples
only; New trends in art; Film industry; Writers Organisations and Theatre Associations.

Towards Freedom : The Act of 1935; Congress Ministries, 1937-1939; The Pakistan Movement; Post-
1945 upsurge (RIN Mutiny, Telangana uprising+etc.,); Constitutional negotiations and the Transfer of
Power, 15 August 1947).

First phase of Independence (1947-64) : Facing the consequences of Partition; Gandhiji's murder;
economic dislocation; Integration of States; The democratic constitution, 1950; Agrarian reforms; Building
an industrial welfare state; Planning and industrialization; Foreign policy of Non-alignment; Relations
with neighbours.

Section-B
Enlightenment and Modernideas : )
1. Renaissance Backgroung
2. Major ideas of Enlightenment: Kant, Rousseau
3. Spread of Enlightenment outside Europe
4. Rise of socialist ideas (to Marx)
Origins of Modern Politics :
1. European States System
2. American Revolution and the Constitution.
3. French revolution and after math, 1789-1815.
4. British Democratic Politics, 1815-1850; Pardiamentary Reformers, Free Traders, chartists.
Industrialization :
1. English Industrial Revolution : Causes and impact on Society
2. Industrialization in other countries; USA, Germany, Russia, Japan
3. Socialist industrialization : Soviet and Chinese.
Nation-State System : .
1. Rise of Nationalism in 19" century
2. Nationalism : state-building in Germany and taiy
3. Disintegration of Empires through the emergence of nationalities.
Imperialism and Colonialism:
1. Colonial System (Exploitation of New World, Trans-Atlantic Slave Trade, Tribute from Asian
Congquests :
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18.

19.

20.

21.

22.

23.

24.

Eali i S

2. Types of Empire; of settiement and non-settlement : Latin America, South Africa, Indonesia, Australia.
3. Imperialism and Free Trade : The New Imperialism

Revolution and Counter-Revolution:

1. 19" Century European revolutions

2. The Russian Revolution of 1917-1921

3. Fascist Counter-Revolution, Italy and Germany.

4. The Chinese Revolution of 1949

World Wars :

1. 1%tand 2" World Wars as Total Wars : Societal Implications

2. World War | : Causes and Consequences

3. World War il : Political Consequence

ColdWar:

1. Emergence of two Blocks

2. Integration of West Europe and US Strategy : Communist East Europe
3. Emergence of Third World and Non-Alignment

4. UN and Dispute Resolution

Colonial Liberation :

1. Latin America-Bolivar

2. Arab World-Egypt

3. Africa-Apartheid to Democracy

4. South-East Asia-Vietnam

Decolonization and Underdevelopment :

1. Decolonization : Break up of colonial Empires : British, French, Duth
2. Factors constraining Development : Latin America, Africa

Unification of Europe: )

1. Post War Foundations : NATO and European Community

2. Consolidation and Expansion of European Community/European Union.
Soviet Disintegration and the Unipolar World :

1. Factors in the collapse of Soviet communism and the Soviet Union, 1985-1991
2. Political Changes in East Europe 1989-1992

3. End of the Cold War and US ascendance in the World

4. Globalization

16. 919 TS WHIST HeAT0T
(Labour and Social Welfare)
RIA-T1-1 (First paper)
o faum w&@ s uemad
(Labour Legislation and Labour Administration)
gv faum & fagia — gw faum = v
aa | 9 — faum 1 gfera sfwm
yRdra wfau o 99 gl susy|
Frafafea sw-sfufe g swma g o eifia-1ed Suey T8 a1 JeishA|
(%) wR@ SfufEm, 1948
(@) =g weigy stfufrm, 1948 — gRErs o swEaad
(M) R graE stfufrem, 1936
(w)  wus uife sifufrm, 1976
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() wH=R gfagfd sifafrm, 1923
(=) wgfa feqeny sifafram, 1961
(B) wHa T < sifufam, 1948
(¥) 3URA w3 fufm, 1972
() = 9M (whady oo fafma) afufam, 1986
() it aun fom FwdwR (FrasE o1 wd) sifafEs, 1966
(2) 9R@vE gHM TE wiasE Afufm, 1953
5. SIS o1 HeA-TeA- h ey~ Sfaiiscia 90 Wieh! 1 Yo AR 99 fqam 1 g9
6. FREUS § 59 YIIEH|

%ﬁv—w—z (Second Paper)
3ireifies T T WIS e
(Industrial Relations and Social Welfare)

| Sieifirr Wy T4 5w EE, 9Ra 3R @Evs @ el o (Industrial Relations and Trade Unions - with
Reference to India and Bihar) :—

(=) oireifies awra — s@urn, @R &9, ge7 v

(@) oienfrs faag e gga - w9, FRW SR JFum- oieEifie foER gewn # fafm
leh-arfea Qiarsi- it faarg sifufram, 1947,

(1)  weg ® sfieR! it WEWTET — 329, Seon-adar feufa-ura o faeeda & R

() wRaH 99 G — GiiE 3R - YRR S2va we Wit w1 fafuai-eien oo gemeA- o o T
Fga-gfagf<ar Td Ar=Iar ®1 gHe-gm 9y atafam, 1926. :

(¥) oA Hfgd T SR
2. 9T Sl UE GHifseh GRAT (Social Welfare and Social Security) :—

(%) wmrhae grem— sef-& yid @ @)

(@) SAHI- 37 THR-FRO- FW B IUE-9RG § SRS gt faey sriwn)

() frelaar— oref-yaR-AE-FRU-R F@ P IUF-9RG 0 greve § e fean, Seqer gt
WHR & faey A

(T) o HeANT— aTeleh] ! GIEE-37e fo sean-#i|

(T) wieen weamor— Aieenst o gra-sTs fog Heam-r|

(3)  rIyfaa wift Td SHenfa e SHsTa Fean-geead - S

(B) weur - srevs o fefal

() Jvagfa- TFA-FRO-T96-FT FE & 374

(w) Tugngfe- vefa-Fro-arave 7 fefal

(F) FREUE TEHR & AR GRaT - garaeen 19F, i Jo-wg <m, Sy sfiwl &
RREieal

17. LAW
PAPER-|
l. Constitutional Law of India :
1. Nature of the Indian Constitution the distinctive features of its federal character.
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7.
8

9.

10.
11.
12.
13.
14.
15.

Fundamental Right; Directive Principles and their Relationship with Fundamental Right. Fundamental
Duties. .

Right to Equality.

Right to Freedom of Speech and Expression.

Right to Life and Personal Liberty.

Religious, Cultural and Educational Rights. Constitutional position of the president and relationship
with the Council of Ministers.

Constitutional position of the president and relationship with the Council of Ministers.

Supreme Court and High Courts, their powers and jurisdiction.

Union Public Service Commission and State Public Service Commissions : their powers and functions.
Administrative and Financial Relations between the Union and the States.

Trade, Commerce and Intercourse in India.

Emergency provisions.

Constitutional safeguards to Civil Servants.

Parliamentary privileges and immunities.

Amendment of the Constitution.

Il. Administrative Law

1.
2.
3.

Nature and Scope of Administrative Law.
Principles of Natural Justice
Delegated legislation : its constitutionality, judicial and legislative controls.

lll. Jurisprudence Law

1.
4.

Nature and Scope of Jurisprudence.
Schools of Jurisprudence

1. Natural Law School

2. Analytical School

3. Historical School

4. Sociological School

Concept of Jurisprudence

1. Rights & Duties

2. Ownership & Possession

IV. International Law

1.
2.

Nature of International Law.
Sources : Treaty, Custom, General Principles of Law recognized by civilized nations. Subsidiary means

for the determination of Law Resolutions of International organs and regulations of Specialized Agencies.

3.
4.
5.

Relationship between International Law and Municipal Law.
State Recognition and State Succession.
Sea : Inland Waters, Territorial Sea, Contiguous Zone, Continental Shelf, Exclusive Economic Zone

and ocean beyond national jurisdiction.

6.
7.
8.
9.

10.

1.

2.
13.
14.

Treaty.

Individuals, Nationality Statelessness; Human Rights and procedures available for their enforcement.
Extradition and Asylum.

Diplomatic Missions and Consular Posts.

Treaties : Formation, application and termination.

State Responsibility.

United Nations : Its principal organs, powers and functions.

Peacetul settlement of disputes.

Lawful recourse to force; aggression, self-defence, intervention.

Legality of the use of nuclear weapons; ban on testing of nuclear weapons; Nuclear Non-Proliferation
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PAPER- I

. Law of Crimes

1. Concept of crime : actus reus, mens rea, mens rea in statutory offences, punishments mandatory
sentences, preparation and attempt.

2. Indian Penal Codes :

(a) Application of the Code, (b) General exceptions, (c) Joint and constructive liability, (d) Abetment,
(e} Criminal conspiray, (f) Offences against the State, (g) Offences against public tranquility (h) Offences by or
relating to public servants, (i) Offences against human body, (j) Offences against property, (k) Offences relating
to Marriage; Cruelty by husband or his relatives to wife, {I) Defamation.

3. Protection of Civil Rights Act, 1955.

4. Dowry Prohibition Act, 1961.

5. Prevention of Food Adultération Act, 1954.

. LawofTorts

1. Nature of tortious liability, 2. Liability based upon fault and strict liability, 3. Statutory liability, 4. Vicarious
liability, 5. Joint Tort-feasors, 6. Remedies, 7. Negligence, 8. Occupier’s liability and liability in respect of structures,
9. Debtenu and conversion, 10. Defamation, 11. Nuisance, 12. Conspiracy, 13. False imprisonment and Malicious
Prosecution.
ll. Copy Right & Information Technology

1. Copy Right, 2. Right of owner, 3. Licenses, 4. International Copy Right, 5. Copy Right Sdciety, 6. Digital
Signature, 7. Electronic Governarice, 8. Subscribers, 9. Cyber Offences, 10. The Cyber regulations appellate
tribunal.
IV. Environmental Protection Act, 1986
V. Law of Contract and Mercantile Law

1. Formation of Contract, 2. Factors vitiating consent, 3. Void, voidable, illegal and unenforceable
agreements, 4. Performance of contracts, 5. Dissolution of contractual obligations. Frustration of contracts, 6.
Quasi-contracts, 7. Remedies for breach: of contract, 8. Sale of goods and hire purchase, 9. Agency, 10. Formation
and dissolutionof Partnership, 11. Negotiable Instruments, 12. The Banker-customer relationship, 13. Government
control over private Companies, 14. The Monopolies and Restrictive Trade Practices Act, 1969 15. The Consumer
Protection Act, 1986.

18. MANAGEMENT
PAPER-1
The candidate should make a study of the development of the field of management as a systematic body
of knowledge and acquint himself adequately with the contributions of leading authorities on the subject. He
should study the role, function and behaviour of a manager and relevance of various concepts and theories to
the Indian context. Apart from these general concepts, the candidate should study the environment of business
and also attempt to understand the tools and techniques of decision making.

The candidate would be given choice to answer any five question.

Organisational Behaviour and Management Concepts, Significance of social Psychological factors for
understanding organisational behaviour, Relavance of theories of motivation; Contribution of Maslow, Nerzherg,
McGregor, McClelland and other leading authorities, Research studies in leadership. Management by
Objectives. Small group and intergroup behaviour. Aplication of these concepts for understanding the
managerial role, conflict, and co-operation, work norms and dynamics of organisational behaviour.
Organisational change. , -

Organisational design : Classical, neo-classical and open systems, theories of organisation, Contralisation,
decentralisation, delegation of authority and control. Organisational structure, systems and processes, strategies,
policies and objectives, Decision making communication and control. Management information system and
role of computer in management.

Economic Environment :
National Income, analysis and its use in business forcasting. Trends and structure in Indian Economy,
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Government programmes and policies. Regulatory Policies : monetary fiscal and planning, and the impact of
such macro-olicies on enterprises decisions and plans-Demand analysis and forecasting, cost analysis, pricing
decisions under different market structures — pricing of joint products, and price discrimination — capital
budgeting — applications under Indian condition. Choice of projects and cost benefit analysis choice of
production techniques.

QUANTITATIVE METHODS

Ciassical Optimization : maxima and minima of single and several Variables; optimization under
constraints — Applications. Linear Programming : Problem formulation — Graphical Solution Simplex Method
Duality-Post optimality, analysis—Applications of integar Programming and dynamic programming-Formulation
of Transportation and assignment Models of linear programming and methods of solution.

Satistical Methods : Measures of Central tendencies and variations — Application of Binominal. Poison
and Normal distributions. Time series—Regression and correlation-Tests of Hypotheses ~ Decision marking
under risk : Demision Trees Expected Monetary Value. Value of Information. Application of bayes Theorem to
posterior analysis. Decision-making under-uncertainty. Different criteria for selecting optimum: stragegies.

PAPER- I

The candidate would be requrred to attempt five questions but not more than two questions from any one
section.

Section-i
Marketing Management

Marketing and Economic Development — Marketing Concept and its applicability to the Indiah economy
— Major tasks of management in the context of developing economy-Rural and Urban marketing their prospects
and problems.

Planning and Strategy in the context of domestic and export marketing — concept of marketmg mix-
Market Segmentation and product differentiation strategies — Consumer Motivation and Behaviour — Consumer
Behavioural Models — Product. Brind distribution Public distribution system price and promotion.

DECISIONS — Planning and control of marketing programmes — Marketing research and modeis — Sales
Organisational dynamics — Marketing Information system, Marketing audit and control.

Export incentives and promotional stategies — Role of Government, trade association and individual
organisation — problems and prospects of export marketing.

Section-ll
Production and Materials Management

Fundamentals of production from Management point of view. Types of Manufacturing systems continuous
— repetitive, intermittent. Organising for production, Long range, forecast and aggregate production planning.
Plant Design : Process planning, plant size and scale of operations, location of plant, layout of physical facilities.

Functions of production planning and Control, Routing, Loading and Scheduling for different types of
production systems. Assembly Line Balancing, Machine Line Balancing.

Role and Importance of materials management, Material handling, Value analysis, Quality control Waste
and Scrap disposal, Make or Buy decisions, Codification. Standardisation and Spare parts inventory. Inventory
control — ABC Analysis, Economic order quantity, Recorder point. Safety stock. Two Bin system. Waste
management DGS & D purchase process and procedure.

Section-lil
Financial Management

General tools of financial Analysis : Ratio analysis, funds flow analysis, cost volume-profit analysis,
cash budgeting, financial and operating leverage.

Investment Decision : Steps incapital expenditure management, criteria for investment appraisal, cost of
capital and its application in public and private sectors. Risk analysis in investment decisions, orgamsanonal
evaluation of capital expenditure management with special reference to India.

Financing decision : Estimating the firms of financial requirements, financial structure determinations,
capital markets, institutional mechanism for funds with speciai reference to Indla security analysis, leasing
and sub-contracting. .
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Working Capital Managements : Determining the size of working capital, managing the manageriat
attitude towards risk in working capital, management of cash, inventory and accounts receivables, effects of
inflation on working capital management.

Income Determination and Distribution : Internal financing, determination of dividend policy, implication
of inflationary tendencies in determining the devidend policy, valuation and dividend policy.

Financial management in public sector with special reference to India.

Performance budgeting and principles of financial accounting. Systems of management control.

: Section-IV

Human Resource Management : Characteristics and significance of Human Resources, Personnel
policies — Man power, policy and planning — Recruitment and selection Techniqgue — Training and
Development — Promotions and Transfers : Performance Appraisal — Job Evaluation; Wage and Salary
Administration : Employee Morals and Motivation. Conflict Management, Management of Change and
Development.

Industrial Relations Economy and Society in india : Worker profile and Management Styles in India;
Trade Unionism in India; labour Legislation with special reference to Industrial Disputes Act : payment of Bonus
Act: Trade Unions Act; Industrial democracy and Workers participation in Manage-indication. Discipline and
Grievances Handling in Industry.

19. MATHEMATICS

PAPER-I
Any five questions may be attempted out of 10 questions to be set in the paper. Each questions should carry
40 and should be divided in three/four parts. Every question taken in all parts together must be answerable in 34
to 36 minutes. The syllabus is divided in six topics. At least.one question must be set from each topic.

1. Linear Algebra: Vector space, Linear dependence and independence, Subspace, bases, dimension, Finite -
dimensional vector spaces.

Matrices : Cayley - Hamilton theorem, eigenvalues and Eigen vectors, matrix of transformation, row and column
reduction, echelon form, rank, equivalence, congruence and similarity. Reduction to cannonical forms. Orthogonai
and unitary reduction of quadratic and hermitian forms, positive definite quadratic forms.

2. Calculus : Real numbers, bounded sets, open and closed sets, real sequences, limits, continuity,
differenticibility, mean value theorems, Taylor's theorem with remainders, indeterminate forms, maxima and minima,
asymptotes, functions of several variables, continuity, differentiability, partial derivatives, maxima and minima,
Lagranges methods of multipliers, jacobian, Reimann’s definition of definite integrals. Indefinite integrals, infinite
& improper integrals, beta & gamma functions, double and tripe integrals (evaluation techniques only), areas,
surface and volumes, centre of gravity.

3. Analytic geometry: Cartesian and polar co-ordinates in two and three dimensions, second degree equations
in two and three dimensions, reduction to canonical forms, straight lines, shortest distance between two skew
lines, plane, sphere, cone, cylinder, paraboloid, ellipsoid, hyperboloid of one and two sheets and their properties.
4. Ordinary differential equations : Formulation of differential equation, order and degree, equations of first
order and first degree, integrating factors, equations of first order but not of first degree, clariaut's equation, singular
solutions.
Higher order linear equations with constant coefficients, complementary functions and particular integrals, general
solution, Euler-Cauchy equation.
Second order linear equation with variable coefficients, determinatiori of complete solution when one solution is
known, method of variation of parameters.
5. Dynamics, Statics and Hydrostatics : Degree of freedom and constraints, rectilinear motion, simple harmonic
motion, motion in a plane projectile, constrained motion, work and energy, conservation of energy, motion under
impulsive forces, Kepler's laws, orbit under central forces, motion of varying mass, motion under resistance.
Equilibrium of a system of particles, work and potential energy, friction, common catenary, principie of virtual
~work, stability of equilibrium, equilibrium of forces in three dimensions.
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Pressure of heavy fluids, equilibrium of fluids under a given system of forces, Bernoulli's equation, center of
pressure, thrust on curved surfaces, equilibrium of floating bodies, stability of equilibrium, metacenter, pressure
of gases.

6. Vectoranalysis : Scalar and vector fields, triple products, differentiation of vector function of scalar variable,
gradient, divengence and curlin cartesian, cylindrical and spherical co-ordinates and their physical interpretation.
Higher order derivatives, vector identities and vector equations.

Application to geometry : Curves in spaces, curvature and torsion, Serret-Frenet formulae Gauss and Stoke’s
theorem, Green’s identities.

PAPER-I
The paper will be in two sections. Each section will contain eight questions. Candidates will have to answer

any five questions selecting at least one from each section. Each sectlon divided in 3/4 parts, carried 60 marks and
should be answerable in 34 to 36 minutes.
Section - A : Algebra, Complex Analysis, Operations Research, mathematical Modelling.
Section - B : Partial Differential Equation, Discrete Mathematics, Mechanics and Fluid Dynamics, Probability
Theory.

Section-A
1. Algebra: Groups, Sub groups, normal subgroups, homomorphism of groups, quotient groups basic
isomorphism theorem, Sylow’s theorem, permutation groups, Cayley theorem. Rings and ideals, Principal ideal
Domains, Unique Factorisation Domains and Euclidean Domains, and Euclidean Domains, field extensions,
finite fields.
2. Complex Analysis : Analytic function, Cauchy- Riemann equations, Cauchy’s theorem, Cauchy’s integral
formula, power series, Taylor's series, Laurent’s series, Singularities, Cauchy Residue Theorem, Contour
integration, Conformal mapping, Bilinear transformation.
3. Operations Research : Linear programming problems, basic solution, basic feasible solution and optimal
solution. Graphical method and simplex method of solution, Duality, Transportation and assignment problems.

Analysis of steady state and transient solution for queueing system with P0|sson arrivals and exponential
service time.

Deterministic replacement maodels, sequencing problem with two machines and n jobs, 3 machines and n
jobs (special case).
4. Mathematical Modeling

(a) Difference and differential equation growth models : Single species population models, Population growth-

an age structure model. The spread of technological innovation.

(b) Higher order linear models - A Model for the detection of diabetes.

(c) Nonlinear population growth models : Prey - predator models, Epidemic growth models.

(d) An Application in environment : Urban wastes water management planning models.

(e) Models from political science : Proportional representation (cumulative and comparison voting) models.

Section-B

1. Partial differential equations : Curves and surfaces in three dimensions, formulation of partial differential
equations, solutions of equations, solutions of equations of type dx/P = dy/Q = dz/R; orthogonaltrajectories, pfaffian
differential equations, partial differential equations of the first order, solution by Cauchy’s method of characteristics,
Charpit’s method of solutions, linear-partiai differential equations of the second order with constant coefficients,
equations of vibrating string, heat equation, Laplace equations.

2. Probability : Notion of probability : Random experiment, Sample space, axioms of probability, Elementary
properties of probability, Equally likely outcome problems.

Random variables : Concept, cumulative distribution function, dlscrete and continuous random variables,
expectations, mean, variance, moment generating function.
Discrete distribution : Binomial, geometric, Poisson.
Continuous distribution : Uniform, Exonential, Normal.Conditional probablity, and conditional expectation, Bayes
theorem, independence, computing expectation by conditioning.
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Bivariate random variables : Joint distribution, Joint and Conditional distributions.
Functions of random variables : Sum of random variables, the law of large numbers and central limit theorem,
approximation of distributions.

3. Mechanics and fluid dynamics : Generalised co-ordinates, holonomic and non-holonomic systems D’
Alembert’s principle and Lagrange’s equation, Hamilton equations, moment of inertia, motion of rigid bodies in
two dimensions.

Equation of continuity, Euler's equations of motion for inviscid flow, stream-lines, path of a particle, potential flow.
Two dimensional and axisymytric motion, sources and sinks, votex motion, flow past a cylinder and a sphere,
method of images, Navier - Stocke’s equation for a viscous fluid.

4. Discrete Mathematics : Introduction to graph theory : graphs and degree sum theorem, connected graph,
bi - partite graph, trees, Eulerian and Hamiltonian graph, plane graph and Euler’s theorem, planar graphs, 5-color
theorem, Marriage theorem.

Logic : Logical connectives, negation, quantifiers, compound statements, Truth table, Tautologies, Boolean algebra
- Lattices, geometaical lattices and algebraic structures, duality, distributive and complemented lattices, boclean
lattices and boolean algebras, boolean functions and expressions, design and implementation of digital networks,
switching circuits.

20. MECHANICAL ENGINEERING
PAPER-1 ‘

Statics — Equalibrium in three dimension suspension cables, Principle of virtual work.

Dynamics — Relative motion coriolis force Motion, of a rigid body. Gyrscopic motion impulse.

Theory of Machines — Higher and lower pairs, inversions, stering mechanisms. Hooks joint velocity and
acceleration of links, interita forces. Cams conjugate action of gearing and interference, gear trains epicyclic
gears. Clutches, belt drives, brakes, dynamometers, Flywheels Governors. Balancing of rotating and
reciprocating masses and multicylinder engines. Free, forced and damped vibrations for a single degree of
freedom. Degrees of freedom Critical speed and whirling of shafts.

Mechanics of solids — Stress strain in two dimension. Mohar’s circle. Theories of failure, Deflection of
beams. Buckiing of columns, Combined bending and torsion. Castiglapo’s theorem. Thick cylinders Rotating
disks. Shrink ft. Thermal stresses. )

Manufacturing Science — Merceant’s theory Taylors equation. Machineability. Unconventional machining
methods including EDM, ECM and ultrasonic machining. Use of lasers and plasma. Analysis of forming processes
High velocity forming Explosive forming. Surface roughness, gauging Comparators, Jigs and Fixtures.

Production Management — Work simplification work sampling value engineering. Line balancing, work
station design, storage space requirement. A, B, C analysis. Economic order, quantity including finite production
rate. Graphical and simplex methods for linear programming; transportation model, elementary quieing theory.
Quality control and its uses in product design. Use of X, R, P, (Sigma) and C charts. Single sampling plans,
operating characteristics curves, Average sample size. Regression analysis.

PAPER- I

Thermodynamics — Applications of the first and second laws of thermodynamics. Detailed analysis of
thermodynamics cycles. ‘

Fluid Machanics — Continuity, momentum and energy equations. Velocity distribution in laminar and
turbulent flow. Dimensional analysis. Boundary layer on a fiat plate. Adiabatic and isentrophic flow. Mach number.

Heat Transfer — Critical thickness of insulation Conduction in the presence of hear sources and sinks.
Heat transfer from fins. One dimensional unstuady conduction. Time constant for the mocouples. Momentum
and energy equations for boundary layers on a flat plate. Dimensionless numbers Free and Forced convection.
Boiling and condensation Nature of radiant heat. Stefan-Boltzmann law. Configuration factor logarithmic mean
temperature difference. Heat exchanger effectiveness and number of transfer units. )

Energy Conversion — Combustion phenomenonin C. . and S. |. engines Carburation and fuel injection. .
Selection of pumps classification of hydraulic turbines, Specific speed. Performance of compressor. Analysis

-l )
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of steam and gas turbines. High pressure boilers. Unconventional power systems, including Nuclear power
and M H D systems. Utilisation of solar energy.

Environmental controi : Vapour Compression absorption, steam jet and air refrigeration system, properties
and characteristics of important refrigerants. Use of psychrometric chart and comfort chart, Estimation of cooling
and haring loads. Calculation of supply air state and rate. Air. conditioning plants lay-out.

21. g9 W= (Philosophy)
TI-9A-1

a WA 3 F HArEr (Metaphyses and Epistemology)

uftear) © erden w1 S ? fp 3= Frfefiaa foavdl & fasty ged o wrdia &R wy=re sim e qen
@ Wi & fagrl 9 YR wt SEHER | -

(& ) TS (Western) — aTEefag, gensfars, fderars, e woas ahdfs, difdhs geaams, foveym
Yafaeres i 3l sreifwmarEms)

(@) A (Indian) — FHI0T 3R Y909, ¥ 3R e & fagrma, 9w i e @1 <o, <9 1 wg@
ygfaar (3fgar iR sfeqaa) wonfert & wedl o genefare & fagm)

qI1-q9-2
WA TeTaes 29ie ot e geiw
(Socio Political Philosophy and Philosophy of Religion)

1. <3 1 wwy, 59 Sad, faEr ok seht 9 gwl
2. 9RE ® IR favivert idig wiawm @ favw weof o frafateg fawa, fae ardia gfaum st gfinfea 8-

Torifass faamyRid, Y, JHSER, SRR, adds anar 3k gaika)

Terifae fRafafy ) ggiaal, Siaurer, S, srdears i gemeE|
3. WRd wrfes geens & ged o wem, fted i snyfrer
4 uffer s i el o <t
5. ud xeF w1 vy AR 8, dig o, S o, fewg o, seerm o, S o ol faem ad & faie weed 4,

ol 7 g

(%) wnfered iR yeike| (@) uiftle fovarg & SuR dhd, weiERH, fet ol wEEr) (1) W,
STICHT T ST, G AR §E de urg Y GHEn (¥) o Y GHE, Thal iR geeAewdr, difte aias
a e
6. TI&T (Moksha) — W&t Wit & 9am

°

22. PHYSICS
PAPER- 1

MECHANICS, THERMAL PHYSICS AND WAVES AND OSCILLATIONS

1. Mechanics : Conservation Laws, Collisions, impact parameter, scattering cross-section, centre of mass
and lab systems with transformation of physical quantities, Rutherford Scattering. Motion of a rocket under
constant force field. Rotating frames of reference, Coriolis force, Motion of rigid bodies, Angular momentum,
Torque and procession of a top, Gyroscope, Central forces, Motion under inverse square law, Kepler's Laws,
Motion of Satellites (including geostationary). Galilean Relativity, Special Theory of Relativity, Michelson-Morley
Experiment, Lorentz Transformations — addition theorem of velocities, Variation of mass with, Velocity, Mass-
Energy equivalence. Fluid dynamics, streamlines, turbulance, Bernoullis Equation with simple applications.
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2. Thermal Physics : Laws of thermodynamics, Entropy, Carnot’s cycle, Isothermal and Adiabatic Changes,
Thermodynamic Potentials Maxwell’s relations. The Clausius-Clapeyren equation reversible cell, Joule-Kelvin
effect etc. fan Boltazmann Law, Kinetic Theory of Gases, Maxwell’s Distribution Law of velocities, Equipartition
of energy, Specific heats of gases. Mean Free path, Brownian Motion. Black Body radiation, specific heat of -
solid-Einstean & Dbye theories, wein’s Law, Planck’s Law, Solar Constant. Thermalionization and Stellar
spectra-production of law temperatures using adiabatic demagnatization and dilution refrigeration, Concept of
negative temperature. ) '

3. Waves and Oscillations : Oscillations, Simple harmonic motion, stationary and travelling waves, Damped
harmonic motion, Forced oscillation & Resonance. Wave equation, Harmonic Solutions, Plane and Spherical
waves, Superposition of waves, Phase and Group velocities, Beats. Huygen’s principle, Interference.
Differaction-Fresnee and Fraunhofer. Diffraction by straight edge, Single and multiple slits, Resolving power of
grating and Optical Istiments. Ravleigh Criterion. Polarization; Production and Detection of polarized light (linera,
circular and elfiptical). Laser sources (Helium-Neon, Ruby, and semiconductor diode). Concept of spatial and
temporal coherence. Diffraction as a Fourier transformation. Fresnel and Fraunhofer diffraction by rectangular
and circular apertures, Holography; theory and applications.

PAPER- I
ELECTRICITY & MAGNETISM, MODERN PHYSICS AND ELECTRONICS

1. Electricity & Magnetism : Coulmb’s Law, Electric field. Gauss’s Law, Electric-potential, Possion and
Laplace equations for a homogeneous dielectric, uncharged conducting Plane. Magnetic Shell Magnetic
induction and field strength. Blot-Savart law and applications. Electro-magnetic induction, Faraday’s Lenz's
laws, Self and mutual inductances. Alternating currents. L.C.R. circuits series and parallel resonance circuits,
quality factor. Kirchoff’s laws with application. Maxwell's equations and electromagnetic waves, Transverse
nature of electromagnetic waves, Poynting vector. magnetic fields in matter—dia, para, ferro antiferro and ferri
magnetism (qualitative approach only).

2. Modern Physics : Bohr's theory of hydrogen atom. Electron spin, Optical and X-ray Spectra. Stern-
Gerlach experiment and spatial quantization. Vector model of the atom, spectral terms, fine structure of spectral
lines. J-J and L-S coupling, Zeeman effect, paull’s exclusion principle, spectral terms of two equivalent and
non-equivalent electrons. Gross and fine structure of electronic band Spectra. Raman effect Photoelectric effect.
Compton effect, debroglie waves. Wave particle duality and uncertainty principle. Schrodinger wave equation
with application to (i) particle in a box, (i) motion across a step potential, One dimensional harmonic oscillator
eigen values and eigen functions. Uncertainty Principle Radio activity, Alpha, beta and gamma radiations.
Elementary theory of the alpha decay. Nuclear binding energy. Mass Spectroscopy, Semi empirical mass formula.
Nuclear fission and fusion. Elementary Reactor physics. Elementary particles and their classification. Strong,
and Weak Electromagnetic interactions. Particle accelerators : Cyclotraon. Leniar accelerations, Elementray
ideas of Superconductivity.

3. Electronics : Band theory of Solids : Conductors, insulators and semiconductors, Intrinsic and extrinsic
semiconductors. P-N junction, Thermist of, Zenner diodes and transistors for rectification, amplification,

oscillation modulation and detection of r.f. waves. Transistor receiver. Television Logic Gates.

23, oFa faam oic eraiei wwre
(POLITICAL SCIENCE AND INTERNATIONAL RELATIONS)
T -1
M- “ah” TSHITaeh TAGTH (Political Theory)

1. WA SR e frERer # e fasivant vy sl Fifeca, WA A framem, <R, o,
2t TR TSR formem &t e faRivard, §e e ufear, wgar & mfimfedt Afwarcd afnamee,
ey, wifeh, AT, T4, o, Suw, faet, 9 w1, e, ae, o st gee-g

2. it T w1 e oIk fawa &9, @ 9 faen & w9 & worifa faem &1 sfanfa-womrm s m
FHEHT UM, SERErE 3 SaeRaRkR, iy, TR favernn @ gt fagr Sk o sfa
Ifteetor, Torifa faveisor & wfa aredardt gfesion ‘
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3. SN Tod 1 enfasia SR ey FoEe, UERT &1 Thhward! iR agaand favevm, ufs, miver
i dul Co
4. T aregar, gfady R Hila SR, Waddl, SHEd, =)
5. gsiis = fagia
6. STRATE, TaehTaTcHs: THsEE (ISaifse Wwiegq)|
a-“a”
aRd & faviw o ¥ war i werifa

(Government and Politics with Special Reference to India)

1. FEIcHS TSI & Te99d & Ui Sieeivl WrRerg SiEreTs Hrafers e

2. o Feemd faefss, swriaiaeT sl =aadiferr, 36 a9 e e Telel ol & fagid, afe,
g0 3K gdR, Frafer gomelt Hierteaet et i gfeswion ot SR 9 enyfrn ariem

3, USTiTdas UThaT (Political Process) —ISHIfie THSHHI0N, STl du1 HI90T, STAv=ed TSHITaR
TR ST TEY, ST WRTATET THIS 1 G e Srent St SR T Taeisl 1 g Here|

4, W THITEER WOTeRt (Indian Political System) — (%) ol skd & Suf@vmEg ok TgaR, ngfi
IR TR 3iR Toifaer fremum, 1 9 s1erd— TSN T Higd 19, |1 91 AR, e, s,
Tohare fom, e, slte IR STeIRHR, TH. UH. T, 75€, W Wl AA|

(@) "W — 9 wfau, o afier o Hifa fréve o, 99 TWER, 96% WER, Fee Ahwed,
e AT 3R e e, Y WER, H T W - T aTe whi iRt e e Rans
o e T

(1) e ~ R e o e oiR sfd, S e oiR YreEttaehdETs it e et % oe- e
IR U Tl Y gEed, TsHifaen sifiier | aeerdl g WhE IoHifas < qel Torfie Arer dee sl
favarg g, gmifs i TRaeE ol IRdT S W SUH 9/ 8F-3IREvS 3rder & faviy e )

wyq uA-2 -
HT-1

1. W G U9 YU @&y qe S|

2. RIS TSI 1 Ghew e, Wi Ty fid, wifda wger o et

3. IR ot & fagia wenefardt fagia yonett fagia friam fagian

4. fordw ifa o Frufr aa T fea faamum, Tt TR a (S rfes-Terifas genst # w@ed
qfEa)|

5. Tereer <itfer o1 w19 : ImRTaTs, Wi GqorH, Tueia STerTaas TSewe wddfieraars (fsee grrwenfaa
wif<q, Sfent g Tifva wifed, ®9 gr wenfaa wnf<r =i 1 fafed femen aferer e FHadem@n)|

6. ¥t g5, I faehr o sr=iete Grarel W gHeRt Yo, aE S SR seeht 9, A wiegsl

7. T Frdeman, a7ef auR (T @i el T Frdem sreier SiR sl aramel) & gget give)

8. frey fraferar 3R sraiisdla W™ o1 yaR FEifaf qen sifarg 39 sraieia sl © gae
TR ST THEHI

9. IHHM TR 3NfEen =rawen, Hew, AR qe 3w fawm, 72 sradsia onfis e & fog
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10. e Tl o fafy 1 fee s =mmer)
11. m@amﬂwaﬂaaﬂtﬁmﬂgﬁwwaﬁtﬁmﬁw s T o S
Y
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: HT-2

1. SO S ST SR Geu s w5 st gl Wy, it wden friy
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2. fe werarR i wifa 49 = Y arend ofik e
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8. YA Y 3N TSHITAHAT, GRA R WHIY 37 1 99

24, HAMEFTT (PSYCHOLOGY)
| e qF-1

WA & MR (Foundations of Psychology)

1. T 1 fae &7 (The Scope of Psychology) — T 3R sqe@iiies foam & uftar & wHifamr
1 A

2. RIS it TGt (Methods of Psychology) — TSR t Yoreitasia Soeand wRidwite saem
1 G, ARIHed) T TJHYM & YohR, HAwes "o F fafvard)

3. WIa SHERTT ot Wehfd, ST 3i1T fa1& (The nature origin and development of human behaviour)
— ISR G YAaRYT, Wihla® HRF a1 HGER THISHRI 1 Tfehar, T =T i GehedH

4, HTTITS WishAY (Cognitive Processes) — W 9H, W& 99 & fagid, Toast 99 e, safad
T Feafeeh W&, YodaH 9 1 AT SURTH, Yeael | O e, Skl SIuwE, Yee e vieft
WAt STqara, Sasail

5. RO (Learning) — G, fra1 Wa qe aeufael ST{Her S, atfrm aftge faeiy, fasg
AR e, fadg s, wefiea s, st sifam)

6. T (Remembering)—wcrr % fagia seumtas wjf, <o wfa, wia w0 oo, e,
wagfal

7. Ta=T (Thinking) — werea wener, weea, Frafor, wewea fmion 1 w1 S, g siean, s
e, STt qen SR faw, ot 8 fa<m @ faem & fagial '

{2\
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8. g3 (Intelligence) — I & WFHfd, Il 1 A, GorTeasHal 1 H9A, Afsemar 1 9=, Tifses
fg = Heveal

9, 3RIUTTT (Motivation) — MG =aaer # fagwand, Ao & surm, FRifgved fagia | AR
fagia, stevawa sifyem fagia, afge o wiwm Surm, STeHian WR S Gehew, AT & AH, fata g
foa =, 9|

10, Safaea (Personality) — =¥ ) Yaew, frdivs 3l YR SUPM SRS a9 Mardy I9rm,
i & fagia wie, suk R}, wew, arfve sfwm fagia aun &9 fagid, safem & wrda sarm o
%) Ghoud!, SAferaed w1 W9, Yeae fuior g, safasm wderor, SEH gheer S yored

11, 98T 31} WASUT (Language and Communication) — ST &1 ARSI STHR, W1 faehrg & ﬁma
far 3iR fren!, sreeniysess, WATT, ey gamelt Wawor T 3 yEtar w1 fovtvand, sgwet qowon

12, sifagfvar iR 9o (Attitudes and Values) — il &1 gvem, sifgfal it smmEe, sifugfal <
fagia, sfrgfaa A, sifrgfa ot & R, sifvgy wfedas #1 fagid, 1o, 9ol & YR, 7o & sfwiota
T, Yot ST WA

13, RTE wgfwat (Recent trends) — HAITERM 3R FAH, AR 1 Gaseh! died, FAfaaE o
STTEA ST, AT B 3T, S w1 wfiafia feoft, f, T, o ol v sefasfa, e s
A vReda wag g, faamm sk siafiy 3@ § ore g

14, WIE & | (Models of Man) — 3% TIa, S Wi, eI Ua AHedEE] Fd, s9aeR
wfada & fafve gfaeal & fifeadd, w w@ea sfaeq)

WIT qA-2
Tifee™ faem - fawg ofR srwEm
(Psychology : Issues and Applications)

1. eafgama faf=and (Individual Difference) — safaama fafsmarst 1 wr, HAifamm wdewl % Y&R,
AT qhern w1 iy, sred wRetE adeer S fawvad, At el @ g

2, TRt fa@r (Psychological Disorders) — &R @1 afferor qen A sitesor yonferal, b,
Tt T ot Tkt T, wifaea s, wEmt faerl @ fagia, fawa sawR aon faam =t
|

3. TarferaaTeTer 3UTTH (Therapeutic AJbroaches)—-T*ﬁ"TﬁW IurH, =AaeR fafwan, A0 $isa fafwan,
Harrenass fafea, gg fafwan

4. WIS o ST Tens § TR w1 sEwE datwe @, e, s sk, w1
stfsrao, fagia Fe sifasmed, Sy givemT, Sgarh ye)

5. T WYE (Small Groups) — T THE %! Theql, TE  UIYH, HEW T8, WE IR & fag,

- TYE SFAER ! HIYA Tfsha Fishan favaiwu, stsafaq qrar4l

6. ArTRAeR URtas (Social Change) — WIS e &t fagioand, aiad & wtasiie SR fad
yfiy giadeh wRe gidads garsH ufewds gaom &t Heaed

7. FRfaR qer i wfskar (Psychology and the Learning Process) — faneff et & waf &
w9 ¥ fomrem, siftm feafral § freiRl € wafaa sfemane oik fea sem aon o wivem @ wrta.
woE| :

8, gﬁﬁﬁﬁ'ﬂﬂ&%‘(olsadvantageeroups)——w : TSR, Giepiaen iR SN Yfaumeea & Tawten
1 {65 } I~




T da HI deneddl, gfauratead Wl w1 faen, giaen sfea wel @ AR @ )

9. TAITEFT TAT WIHITNTeh TEhHIeHTUT Shi WHET (Psychology and the Problem of Social Integration) —
TG Q@08 w1 WAL, YaUE HI YFid, [ Hi ifyeafe, yeue #1 foawm, (@8 1 419, @8 @ gur,
TETE IR e, WIS THIH & S|

10, WA aur 3nfdew fa@md (Pshychology and Economic Developments) — Sucifsd 21fHgwer &t
Wi, Suctfey RTIRT, Semviieral HagH STuvieral S&o Sreifiesra gRead e gretg sqa8R T 34
EEIET

11, G T Waler 3R ETRIUT (Management of Information and Communication)— el Wit 8 TSR
I, YA IR, TG HoRO & FASAR SUR 5 FaR AR qrifesd 5 3761 fae e F1 990,
Hurelt TR 1 ARSI SR

12, WHHTAIA TUTS shl WAEY (Problems of Contemporary Society) — &=, fgara 1 yaiy, Tererara
A AISH 757 AT Wi faam, iR STer sy fagme &1 g w9 Sage) S e

25. Tileh W9ITET (PUBLIC ADMINISTRATION)
9T 9T-1

Wy gl (Administrative theory)

1. U STALRUNT (Basic Principles) — T TRTEH 3 312, foram den Hewsl, Fsft weme qen @i Jeme
: forenfm oIk farasiicl Ture H gue! e, Toe &) Qrifses, e, giekfas, Torifas AR fafay aRfef,
ik QYA &1 Ueh Y & ®9 o faeh1d, 9meE, 741 o JemeH|

2. WA & FAZIA (Theories of Organisation) — ek Faw (2o 3K 35 wiefl) « Arertenel Wa &l
fargia (Ja), areel wred w1 fagia (70 W, e fers aen o) : AFE wied wrerd faghi (Teem
A 3R ST wreft), HeETiich gfteswivn, e femiv A guaied|

3, WeT & THEA (Principles of Organisation) — TIUR & fagra, ifF ambn iR 3l e,
T frEon o fawan, v Siw oiR fassim, wasH)

4, YINHEh FATER (Administrative Behaviour) — §e¢ W19 % ANGH & fasiy w3l & iy I, I
% fagid, §aR : THEe ; WO (ARl 3 gsta) |

5. WS WITAT (Structure of Organisations) — g&d HEFR, T&I wAHN & YR AR 3795 w14 T4

SR T iR weraw TS, fam, frm s, @i ik s, gerer ol s T

6. STftieR YIEA (Personnel Administration) — et 3t fafere Qan, g anffertor, o=ff, wfeo, i
fohTd Rl 1 Yeaied, TRIATd, S au ¥, Wan frgfa @, srgemen, fraiean wHeR gy, gerge o g,
TERE iR faviv, deeear iR st

7. fa<iter WoWER (Financial Administration) — 52 & HehaqaId a5/ Qa1 AT 3 SHAT HAFE,
Froare e, fagrht fresmn, Sren s wheon _

8. ITGTT QT 90T (Accountatlity and Control) — STR&IT 3R FE01 it eheqaTd, Yo ™
foumeht, e 3t = fraon, A aor e

9. WO, GAUR (Administrative Reforms) — W75 Td Ugf, i S1eae, sHwIeH, oo Gor-iT
AR ey

10, UYNHER T (Administrative Law) — TR T &1 He<, T faum « faum sl gow,
A T, YRR SN, FRIEiTs S

- )
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11, oA Ua Ferehtd W9THH (Comperative and Development Administration) — 378 @& 31 faar
wigfyew e, Aied & faviv ged o we o =1 aem, wore § fae &1 dwew, fawr oIk ae, TsHifae,
¥ 3w wd wiepfas ged o yemn w e, wraties fasmr Y W

12. Tes A (Public Policy) — witeh W | wifa fufor 1 grafirrar ifa fefor =7 =t afwad sk
A

Uy UT-2
WITATT WA (Indian Administration)

1, R U9TEA T f9aRt& (Evolution of Indian Administration) — =hifeed, TiTe 37, s g

2, afifeaf awa UfAW (Environmental Setting) — ST T WS, ToaE, A1, THNER]

3, WY W W A ToreR SiduTierert (Political Executive at the union level) — Ts2afd, TemaaT, WhTiEs,
HrHge wrafaa

4, S TR &t HIEEAT (Structure of Central Administration) — Sfuare, AiHee Sfeas, AR
AR faam, aiE sl sma, et g :

5. /9 &4l (Centre-State Relations) — fasmht, wemates, dismn 3R fadai )

6. Fﬁmﬁaﬂz (Public Services) — 3f&e WA Vad, S Yard, Tog Han, wHg ﬁTﬁT@ oo, Ty
3 T i e s, fafaer Yare @ e

7. FSET 9T (Machinery for PIanmng)—ITQh W R A Frair, T fas afteg s s, T
/ TSt &R R A a9

8. ek ST (Public Undertakings) — @&y, Fa=4 Fio 3R woand)

9. TIeh =14 1 TIIFUT (Control of Public Expenditure) — F&<ta e, fam wane@ o1 sfam, friasw
AT HETerE e ‘ |

10. ARQUE b & R ETAT T WA (Administration of Law and Order in Jharkhand) —
HIA 3R e ST T @ T S iR e weifal w i

11, TS WEA HA@UE U Awr | (State Administration with special reference to Jharkhand) —

12, THeT 9T T WO FREvs & fav @asd o (District Administration with Special reference
to Jharkhand) — eI 3R v, fren wamesl, i iR TSR, F qen e iR 39 fae g wi,
e artor o weidh, fasiy wrefwm)

13, TG U0 mﬂg%ﬁﬁﬂmﬁ (Local Administration with specnal reference to Jharkhand)
— STl TS R SRt T e, feivard ey, gnend, wr feerl s @

14, AREUS T HEATUT HH T UINHRIT SHGTLT (Welfare Administration in Jharkhand) — i 31
= fou fartwet srgfea wifaal wd sfgn sfaal & s & fow yeraeta e afeenstt aen s &
FT & e Hredwa

15. AT W9mas e i faarereg g2 (Issue Areas inIndian Administration) — TS dei €
FrEfuenl & St e, yered s o e qen faemet w1 ofaet, yered o wefisen, yerfer sl §
ST ST FEHITE, e [ehadl i FT, ot el 3 olieh e, IRa § JETR guri

L~ )
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26, GHTSISMEA (SOCIOLOGY)
qa-1

ATHTT HUTSIITE (General Sociology)

1. ATATRSTeR YAl o1 SATiieh 3TEAH (Scientific Study of Social phenomena) — SRS 1 A,
= v el § THaE WY, ST 4 fowR  wat arod faem ol qrefe SR @ et
genefar, favaadaa ue wawnd) danfaes fafy ue Sl v, s 31 3299 9N o T favivand | s
STTHAH G, 92 Toher Td e favetaw &t fafiai aquﬁwmwi@mﬁﬁﬁ(@ﬁw) : ST
THe HehTgal Tl S 0T ST

2. AUV & Q? o qY-uIgieR (Ploneerlng Contributions to Socuology)——‘ﬂ‘ﬁﬁ Yt ares
ud fommEE & g — S S au 7« Uaeies qursire — @il qred, $9 99 v 9T, T
wehrdeTe . e, W, Iy e 7| guardt fagid Tawifast, e Ud Hatl geene & agfin
foramurd | grguiies T sTeueid gaTSeTE, ned il fagia, fafra faeran

3. Arfses |EFT Ud AATiees ST (Social Structure and Social Organisation) — 3TE4RUN Td W&,
I 1 T, W T STEuReTS Ud WK, St Wit W i, 3T fies © yR,
et v gt B gftent < fafie e, gften dud, TS S, sTauron ue YRR SRl uE s e
& g fiae it sraurem gfess FEo & R, Seuties qE JgHeEd U6 SIHEd el

4, Aot WHIHTUT Td Mayiiern (Social Stratification and Mobility) — STHTTNS TSI & STIERUN,
YuTe Tel YT, A TS Seniol, WO % SUR TE Y, T @t faarumd, yerfar o
heeiierdr, 3eu wfeiera sm afast Tiasierrn, tfaviea @ e

5. uRar, faare ue agrt (Family marriage and Kinship) — S0, T4 Ud YR, Qs giEsd=
T 31 T S-qew it § uRer, foare, TR uE e 9 afad, greife gee | aiter e

6. 3ir=niier €ET (Formal Organisations) — 3iqaiies aer sAsia=Re W3l & aw, AFe webrd
st el fasiward, el @ usHfae e, TeHiae g U Tefae gei, m'wrﬁmsﬁﬁlfﬂa
T, WETIN & Sl qu Taeis @ey, Wiesd quee

7. 31f¥reR WOTIE (Economic System) — T & SfuRoTd, 34 faarem = wrafses wiomm, fafma =
" fafvm R, (- oleifis ud olieifien vl sreen & aref-sreen w1 wmife wat, saifieR qen werEfn,
Wy, anfifer, wiftanfiss we wrfrard o aftesh, snffer oo @ frufes 7= & s 9o

8. Treiicen SIaedT (Political System) — TSHITAS SATERAT &1 STIURTN, 07 T YK, TsHifash T
& R, TSHITash Saaeen & aT=ria Seend, =i Weg, US-ifae ST, T 30 T o WieF| & g
A i wfmarnd, wifs ket Te S # SEuRod, STHR T YR, TAiae GaTe ® afeweq T
TATTSTER 0T 19 STl IRTERT : 5 Wt faRivaTd ; YSieies Ud Slcish TSiifdes STl & ST=id Qrard
1 T SAHE & vfed, TSI T T HaaH, Taed, Wmmwmmmmm
feeram

9, Yifirss WUTTel (Educational System) — 187 & SiawRon Ue S29d, R W YHHER, YR ud
YfeEaR & YId ; THN, SRS U9, YT SIae T8 TaR & gad o fen #1 g, faan & .
gebral, foren v T § fafirs mem-ofer forem, s vwa o ud w1 sfaen seee faen-saaon

{7 o )k

168 J




e o Wik g, Ygiiae WAy, qrifte W, Tfasier Ue STEHR ® W B w9 H fa
Eakeeal : :

10, & (Religion) — ¥Nfie A, WA UF 791G I STTURVING, vH 1 WA Jhr TH TH[, Sg-2H
v wd faum, ydtRisieto ud amfees afted

11, wrarfees afta ud fyat (Social Change and Development) — STHIfSTeh Wfar & 3nfde Sifqen
o i R, A aRee % T, yerdears e gedar fagia; g witesd, snyfeieon
T e YSIaAIehIvl, FEEal U e 9, gmifse gawin

-2
WRATT WATS (Society of India)

1. I A (Indian Society) — TRl feg gmifes e &t favvard; fafim gog & amifss
el afted; TR quet R S, 3R aun Syl ufvem o geen feaa iR aies & e ol

2. AR WEUT (Social Stratification) — ST STaEAT U9 $0& =R, Wfa & &gl A snfds
G T WiERfash Td; Sifagen s 3afh, fog wd ) feg wifaal & sramrmar v gmifees = %) gge)
snfa niftierar snfaens, fragt sifa o e o, ergfaa sifa w sregvaa srqgfaa sfaal o uftewd, srgaa
&1 Ier; Sifite T HY YU guIe @) WA ved FUTH U @ i % sd gReve % sraeiieg
el & 93 gl

3. ufar faarg ua Wiar (Family Marriage and Kinship) — St sgaeen ¥ & fafaya o s
e AiEpias T8 9wy, I & a8ed 984, S IRER YUTel, S9!l SEs T SFasiieh s,
T K ®Y W@ fawe, fafim Tenfos waEl i wd wifa ot o faarg, wfaw § 59 sken v, wiEr
& foam® R & 9o qrfoes- o7 aferil 1 qga w9E, 91g), Siaue T ga sty Hisensi s agerdt
feerfa wfeen wd wmifsr fawrd) grEvs o srawiiag faag-+ror g g

4, 3Tk WUTTEt (Economic System) — SoTHRT SHeeel Td YRAIE THIN TR TS T dI Jrefea
3R 3T g TR, srarTtaes fafafienton ud qrafsien ST, Ao e 9, Nféen faehm & qrfss
Fruftes qen sve ftomm, e sraaFand, wivor 3l YRR, gREvE & e fog & SR, FReve $
i forra 61 qraTeal, aREvs & ged ¥ o1 gfs w@ amfve foema & we vy

5, YTSIITeh SAEEAT (Political System) — IRFRE FAIN H YSIifaeh TSifadh Saasen & Yo, Tsifas
T TF IS WIS G, qSHIae GEA=1 o ol Scfd UF ST GaTsrh omd, 9fs o1 oo,
TR AR, FRETE ¥ TS 1 TR, YRETS & HagE YUl ¥ Sfa wiEE e enfée e @i
HTEYI, TH SISO TR, YR ARTQE 1 Yehrd, 7ot el fargia, wika  Ateptenel ug Usrifas ferera,
T GHIS, GG § 99 N<kie % wmifee U eifas T

6. T9TeaT SAXAT (Educational System) — IRE TS snyfieh & g o warst wa fen, Serfores sromand
wd wfiaddH, fen wd arifse wfasierar, wfeel @ faen s o, s ot w sryfua sifasl, greve o
Yerfores Rrsgw & wRo1, FREve § AfEfd 9 W T g ® yaE we srme v gree § e fan
o1 g Ud gryeEnd, ¢ foren ifadl, s frem

7. ¥ (Religion) — SFEATE witwm, dmiferes foawr T Teim, W wiften qugmEl o sham Jef, st
ot T ud eniuftada & &9 o g THRM, eudEE B WY, GuR 6 yHiierd, YRd & wifd sxeer

{7 )

169 J




R fafem enftfer sridierdl @11 <, S, SO, T, SEEE O o QU & SiideRl & 9wE, dReve §
e T SNy, GYeE U6 STeE Tl SR, IR S Sred W T T & 95
31: FEHT YT

8. EISIT WUTST (Tribal Socities) — YA & YH@ WHeId TS, S9! fafere fagivard, swenfa e ifd,
T Gl SMEE-YSH U6 THIHWI, FREUE H) senad & gmfes, b ud ooritfas 9w,
STa-ear o fafis faarurnd, 37 Haufae ue s geel, 9ra B St sAeie, AT SI=Ier,
o sT=ier T8 SREvS RieH St & fawr ¥ SR Wewrel T

9. UTHIUT AHIS SASRAT TS Wrerires faam (Rural Social System and Community development) —
segen AeRY, i GuR & wfteny, wrRitaE o G wriwn g o frafoa faswm wriwe o 3ia wifd
yrefto faenra w1 =12 ifaai

10, Y& WIAIRAe TS (Urban Social Organisation) — SIS WG & T HREH!, S T
Sf 3R onf 6} Featar T S afted et & weel A vl war § wrtse wlen ue afefiedr; i
IV T AR T, el USIHar], SuiReas Ta g -diesfas wedl ¥ wet au1 e 7 smn
qq I HrATforn o .

11, SEEAT TfAeT (Population dynamics) — SFEe g Trafa fagia-arem™, Sy sHifersa
e, geifues SFEE, SFHE Gl % Qe gieptiss ga (e, 59, dafes W), e, JegE u
T & HTEh, W § e ifa 1 snavasar sefus o fultes wea, smifue = amfaes, aiesfas
e anféres fruiter wd ke ® 9fER frsm sfFa & sraisfa o st ], gaw | otew Yaaia armmsi
# ofiaR freem SRl o ) sAee e - siguren, ey, v, WEE UE Seen e w d s

12, BTk qftai T MR (Social Change and Modernisation) — 3fie g %Y wwen, gan
arddry Wifeal &1 o, ufgenet i ager feafa wmifss ety & gq@ Sie @ i & i ol ®
TG i, a1 Y, QURATE TRieH, S sikier, i ue el <are uig, Feif
Radd ® qw, vaeanig s fer v geresE 3uE - g @t giea-wiesfie, aiede s
MY, NYMHIHI & I, A 9197 Ua v, IRax T snyfAshiniol 1 que, GeeeTs
fargnfal @ik saaum axuA s giv-gwereR 3R geE, TERd-HTeneE|

27. STATISTICS

PAPER- 1|

Attempt any 5 questions choosing at most 2 from each section. Four questions of equal weightage will be
set in each section.

l. Probability — Sample space and events, probability measures and probability space, Statistical
independence, Random variable as a measurable function, Discrete and continuous random variables,
Probability density and distribution functions, marginal and conditional distributions functions of random
variables and their distributions, expectation and movements, conditional expectation, correlation co-efficient;
convergence in probability in LP almost everywhere; Markov, Chebychev and Kolmogrov inequalities, Borel
— Cantellilemma, Weak and strong law of large numbers probabality generating and characteristic functions.
Uniquencess and continuity theorems. Determination of distribution by moments Linderberg-Levy Centrel limit
theorem. Standard discrete and continuous probability distributions, their interrelations including limiting cases.

ii. Statistical Inference — Properties of estimates, consistency, unbiasedness, efficiency, sufficiency and
completeness Cromer-Rao bond, Minimum variance.unbiased estimation, Rao Blockwell and Lehmann Sheffe’s
theorem methods of estimation by moments maximum likelihood, minimum Chi-square. Properties of maximum
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likelihood estimators confidence intervals for parameters of standards distributions.

Simple and composite hypotheses, statistical tests and critical region, two kinds of error, power function
unbiased tests, most powerful and uniformly most powerful tests Neyman person Lemma, Optimal tests for
simple hypotheses concerning one parameter, monotone likelihood ratio property and its use in constructing
U M P test, likelihood ratio criterion and its asymptotic distribution, Chi-square and Kolmogoro tests for goodness
of fit. Run test for randomness. Sign test for Location, Wilcoxon-Mann-whitney test and Kologor-Simirnov test
for the two sample problem. Distribution-free confidence intervals for quantities and confidence bands for
distribution functions. Notions of a sequential test, Walds, SPRT, its CC and ASN function.

Il Linear Inference and Multivariate Analysis — Theory of leastsquares and Analysis of variance, Gausse
Markoff theory, normal equations, least square estimates and their precision. Tests of significance and intervals
estimates based on least square theory in one way, two way and three way classified data. Regression Analysis,
linear regression, estimates and tests about correlation and regression coefficient curve linear regresson and
orthogonal polynomials, test for linearity of regression Multivariate normal distribution, multiple regression,
muitiple and partial correlation. Mahalanobis D? and Hotelling T? — Statistics and their applications (derivations
of distribution of D? and T? excluded) Fisher's discriminant analysis.

PAPER-II

(i) Select any three sections.

(ii) Attempt any 5 questions from the selected sections, choosing at most, two questions from each selected
section. Four questions of equal weight will be set in each section.

I. Sampling Theory and Design of Experiments — Nature and scope of sampling, simple random
sampling, sampling from finite populations with and without replacement, estimation of the standard errors
sampling with equal probabilities and PPS sampling. Stratified random and systematic sampling, two stage
and multi-stage sampling, multiphase and cluster sampling schemes.

Estimation of population total and mean, use of biased and unbiased estimates auxillary variables, double
sampling standard errors of estimates cost and variance functions ratio and regression estimates and their
relative efficiency. Planning and organization of sample surveys with special reference to recent large scale
surveys conducted in India.

Principles of experimental designs, CRD, RBD, LSD, missing plot techmque factorial experiments 2nd
and 3rd design general theory of total and partial confoundlng and fractional replication. analysis of split plot,
BIB and simple lattice designs.

Il. Engineering Statistics — Concepts of quality and meaning of control, Different types of control charts
like X-R charts, P charts np charts and cumulative sum control charts.

Sampling inspection Vs 100 percent inspection. Single, double multiple and sequetial sampling plans for
attributes inspection, OC, ASN and ATI curves. Concept of producer’s risk and consumer’s risk. AQI., AOQL,
LTPD etc. Variable sampling plants.

Definition of Reliability, maintainability and availability. Life distribution failure rate and bath-tub, failure
curve exponential and Weibull models, Reliability of series and parallel systems and other simple configurations.
Different types of redundancy like hot and cold and use of redundancy in reliability improvement problems in
life testing, Censored and turncated experiments for exponential model.

Ill. Operational Research — Scope and definition of Or different types of modesl, their constructlon and
obtaining solution.

Homogenous discrete time Markov chains, transition probability matrix, classification of states and ergodic
theorems. Homogenous continuous time Markov chains. Elements of queuing theory, M/M/1 and M/M/K queues,
the problem of machine interference and GI/M/I and B/Gt queues.

Concept of scientific inventory management and analytical structure of inventory problems simple models
with deterministic and stochastic demand with and without leadtime. Storage models with particular reference
to dam type.

The Structure and formation of a linear programming problem. The simplex procedure two phase methods
and charnes-M Method with artifical variables. The quality theory of linear programming and its economic
interpretation. Sensitivity analysis.

(=)
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Transportation and Assignment Problems — Replacement of items that fail and those that deteriorate,
group and individual replacement policies.

Introduction to computers and elements of Fortran IV Programming Formats for input and output statements,
specification and logical statements and subroutines. Application to some simple statistical problems.

IV. Quantitative Economics — Concept of time-series, additive and multiplicative modols, resolution into
four components, determination of trend by free-hand drawing, moving averages and fitting of mathematical
curves, seasonal indices and estimate of the variance of the random components.

Definition, construction, interpretation and limitation of index numbers, Lespeyre parsche Ecgewoth—
Marshalll and Fisher index numbers their comparitions tests for index numbers and construction of cost of
living index. '

Theory and analysis of consumer demand — Specification and estimation of demand functions. Demand
elasticities. Theory of production, supply functions and elasticities, input demand functions. Estimation of
parameters in single equation model.— classical least squares, generalised leasts squares beteroscedasticity,
serial correlation, multicollinearity, errors in variables model, simultaneous equation models—Identification,
rank and order conditions. Indirect least squares and two stage least squares, Short-term economic forecasting.

V. Demography and psychometry — Sources of demographic data : Census registration : NSS and other
demographic surveys. Limitation and uses of demographic data.

Vital rates and rations : Definition construction and uses.

Life tables — complete and absidged : Construction of life tables from vital statistics and census returns
Uses of life tables. _

Logistic and other population growth curves.

Measure of fertility. Gross and net reproduction rates.

kStable population theory. Uses of stable and quasi-stable population techniques in estimation of
demographic parameters.

Morbidity and its measurement Standard Classification by cause of death. Health surveys and use of
hospital statistics.

Educational and psychological statistics methods of Standardlsatlon of scales and tests. 1Q tests, reliability
of tests and T and Z scores.

28. ZOOLOGY

PAPER-1
Non Chordata and Chordata, Ecology, Ethology, Biostatistics and Economic Zoology
Section ‘A’
Non Chordata and Chordata
1. A general survey, classification and relationship of the various phyla.
2. Protozoa : Study of the structure, bionomica and life history of paramaecium, Monocyotis, malarial
parasite, Trypanosoma and Leishmania.
Locomotion, nutrition and reproduction in Protozoa.
3. Porifera : Canal system, skeleton and reproduction.
4. Coelenterata : Structure and life history of Obelia and Aurelia, polymorphism in Hydrozoa, coral
formation, metagenesis, phylogenetic relationship of Cinidaria & Acnidaria.
5. Helminths : Structure and life history of planaria, Fasciola, Taenia & Ascans Parastic adaptation,
Helminths in relation to man.
6. Annelida : Nereis, earthworm and leech; coelom & metamerism; modes of life in polychactes.
7. Arthropoda : Palemon, Scorpion, Cockroach, larval forms and parasitism in Crustacea, mouth part
vision and respiration in arthropods, social life and metamorphosis in insects. Importance of peripatus.
8. Mollusea, Unio Pila, Oyster culture and pearl formation, cephalopods, Torsion and Detorsion in
Gastropoda.
9. Echinodermata : General organisation, larval forms and affinities of Echinodermata.
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10. General organisation and characters, outline classification and inter-relationship of protochordata,
pisces, Amphibia, Reptilia, Aves and mammalia.

11. Neoteny and retrogressive metamorphosis.

12. A general study of comparative account of the various systems of vertebrates.

13. Pisces : Locomotion, migration and respiration in fishes; structure and affinities of Dipnoi.

14. Ambhibia : Origin of Amphibia; distribution, anatomical peculiarities and affinities of Urodela and Apoda
Parental Care.

15. Reptiles : Origin of Reptiles; adaptise rediation in reptiles; fossil reptiles; poisonous & non poisonous
snakes of India; poison apparatus of snake.

16. Aves : Origin of birds; flightless birds; aerial adaptation and migration of birds.

17. Origin of mammals; homologies of ear ossicles in mammals; dentition and phylogenetic relations of
prototheria and Methatheria. Endocrine glands (Pituitary, Thyroid, Parathyroid, Adrenal, Pancreas, Gonads)

18. Comparative anatomy of various systems of vertebrates (Integument, Heart, Aortic Arches, Kidney,
Brain)

D

Section-"B’

Ecology, Ethology, Biostatics and Economic Zoology :—
Ecology — .

1. Environment : Abiotic factors and their role; Biotic factors — Intra and Inter-specific relations.
Biogeochemical Cycles, green house effect, ozone depletion, Eco logical succession. Biomes, ecotones.

2. Animal : Organisation at population and community levels, ecological successions.

3. Ecosystem : Concept, components, fundamental operation, energy flow, biogeo-chemical cycles food
chain and trophic levels.

4. Adaptation in fresh water, marine and terrestial habitats.

5. Pollution in air, water and land.

6. Wild life in India and its conservation.

7. Sustainable production in agriculture, Integrated Pest manager.

Ethology — )

7. General survey of various types of animal behaviour.

8. Role of harmones and pheromones in behaviour.

9. Biological clock, seasonal rhythms, tidal, seasonal and circadian rhythm.

10. Neuro-endocrine control of behaviour.

11. Methods of studying animals behaviour.

Biostatistics —

12. Methods of sampling, frequency distribution and measures of central tendency. Standard deviation,
standard error and standard deviance, correlation and regression and Chi-square and f—test, student t-test.
Economics Zoology —

13. Parasitism, commensalism & host parasite relationship.

14. Parasitic protozoans, helminthis and insects of man and domestic animals.

15. Insect pests of crops and stored products.

16. Benefical insects.

17. Pisciculture and induced breeding, Apiculture, sericulture, Lac culture, Pearl culture, prawn culture.

PAPER- I
Cell Biology, Genetics, Evolution & Systematics. Bio-chemistry. Physiology and Embryology.
Section-'A’
Cell Biology Genetics, Evolution & Systematics.

1. Cell Biology — Structure and function of cell and cytoplasmic constituents; structure of nucleus, plasma
membrane, mitochondria golgibodies, endo-plasmic reticulum and ribosomes, cell division; mitotic spindle
and chromosome movements and meiosis.

2. Genetics — Gene structure and function; Watson-Crick model of DNA, replication of DNA Genetic code;
protein synthesis cell differentiation; sexchromosomes and sex determination.
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Mendelian laws of inheritance recombinations, linkage and linkage maps, multiple, allels; mutation (natural
and induced), mutation and evolution, meiosis, chromosome number and form, structural rearrangements;
polyploidy; cytoplasmic inheritance, regulation of gene expression in prokaryotes and eukaryotes; biochemical
genetics, elements of human genetics; normal and abnormal karyotypes; genes and diseases. Eugenics, DNA
- finger printing.

3. Evolution and systematics — Origin of life, history of evolutionary thought lamarck and his works.
Darwin and his works, sources and nature of organic variation, Natural selection, hardy-weinberg law, cryptic
and warning colouration mimicry; Isolation mechanisms and their role. Insular fauna., concept of species and
sub-species, principles of classification, phylogeny of horse, elephant, camel, origin and evolution of man,
principles and theories of continental distribution of animals, zoogeographical realms of the world.

Section-'B’

Bio-chemistry, Physiology and Embryology — Biochemistry : Structure of carbohydrates, lipids, amino-
acids, proteins, and nueleic acids, glycolysis and krebs cycle, oxidation and reduction, oxidative phosphorylation,
energy conservation and release, ATP, cyclic AMP, saturated and unsaturated fatty acids, cholesterol, streroid
hormones; Types of enzymes, mechanism of enzyme action, immunoglobulius and immunity, vitamins and
coenzymes; Hormone, their classification, biosynthesis & funtions.

2. Physiology with special reference to mammals; composition of blood, blood groups in man
coagulation, oxygen and carbondioxide transport, haemoglobin, breathing and its regulation; nephron and
urine formation, acid-base balance and homeostasis, temperature regulation in man, mechanism of conduction
along axon and across-synapes; neurotransmitters, vision, hearing and other receptors; types of muscles,
ultrastructures and mechanism of contraction of skeltal muscle; role of salivary gland, liver, pancreas and
intestinal glands in degestion, absorption of degested food, nutrition and balanced diot of man, mechanism of
action of steroid and peptide hormones, role of hypo-thalamus, pituitary thyroid, parathyroid, pancreas, adrenal,
testis, ovary and pineal organs and their inter-relationships, physiology of reproduction in humans, hormonal
control of de