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WHN U — Comprehension, Precise Writing, Rearrangement and Correction of Sentences,

Synonyms, Antonyms, Fill in the Blanks, Correction of Spellings, Vocabulary and Usage, Idioms and
Phrases, Tenses, Prepositions, Active Voice and Passive Voice, Parts of Speech, Translation (English to
Hindi), Letter Writing.

M T U9 difde ArEdr - WOR BRie 9ftd URERE dRie | difdd dd U4
faeciyoncres erdr | ot FEior gd FHRIr MaRer | qEg A Argdr | 4ol SR s BRI
(A= IR BISTe) (R — &7 10d1) ffdbs I IRAT (ATS, NW&ihd, dlfeidly, ffhs &l
QAT Mfe) (FAR — der 10d))

T v — ureas fvgar e far <7 &1 2




STATISTICS

Diagrammatic and Representation of Data, Frequency distribution, measures of location, dispersion,
Skewness, Kurtosis.
Simple correlation coefficient, Multiple and Partial Correlation. Linear and Multiple Regression, and

their application, Intra class correlation, Correlation ratio.

Definition of probability, Additive and multiplicative theorems of probability, Bayes’ theorem,
Standard Discrete Distributions- Bernoulli, Binomial, Poisson, Standard continuous distributions-
Normal.

Sample Surveys: concept of population sample and properties of estimator for finite populations,
need for sampling, census and sample survey, sample selection and sample size, Basic finite
population, sampling techniques, simple, random, sampling with and without replacement.

Statistical Hypotheses, Type | and Il errors, level of significance, test of significance, concept of p-
value. Parametric and Non Parametric test, Tests of significance for the parameters of normal
distribution (one sample and two sample problems) and the relevant confidence intervals. Chi-square
test of goodness of fit and independence of attributes.

Introduction to design of experiments, Principle of design of experiments, completely randomized
design, Randomized block design, Latin square design. Missing plot technique - general theory and
applications, efficiency of a design.

Sources of demographic data —census, register, adhoc survey, hospital records, measurement of
mortality ,crude death rate, age specific death rates, standardized death rate infant mortality rates,
Complete and abridged life table-Kings method, Greville’s method and method of Reed and Merrel,
Construction of life table.

Different Components of time series, Measurement of secular trend: Fitting of trend, method of
moving average, effect of elimination of trend, seasonal components and its estimation, cyclical
fluctuation.
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PSYCHOLOGY

Experimental Psychology and related fields:- Subject matter of psychology Nature & Scope,
Methods related to the study of behaviors, Classical Psychophysical Methods, Signal Detection
Theory,

. Attention-Nature, Kind Determinants, Selective attention, Attention & Distraction Perception
Nature Determinants Gestalt view of Perception, Perceptual Defence.

Learning- Concept Theories of Learning, Skinner, Hull, Tolman, Guthrie. Fundamental
Principles of Pavlovian Conditioning, verbal learning, Methods of Memorizing. Semantic storage
in memory, STM & LTM. Theories of Memory-Memory Trace Theory, Interference theory and
repression theory.

Human Motivation :- Concept of Drive, need, incentive & arousal. Achievement motivation.
Measurement of Human Motivation. Emotion nature and Component. James lange Cannon Bard
Theories of Emotion.

Intelligence- Theoretical approaches towards conceptualization of intelligence:- Measurement of
intelligence. Creativity concept & its measurement. Thinking reasoning, problem solving, concept
formation. Piagetian view on cognitive development. Approaches of the study of personality,
basic foundation of personality. Assessment of Personality, Rating scales, Observation, test &
personality inventories with detailed emphasis on projective techniques.

. Theories of personality:- psychoanalytic, Social, Psychological theories of personality. Normal
and abnormal behavior concept & criteria, symptoms & causes ofabnormality. Classification
ofabnormal behavior psychoneurosis, psychosis, organic psychosis.

Psychotherapy:- Nature & Process of Psychotherapy, Psychotherapeutic Methods.
Hypnotherapy, client centered, groups therapy mental Health & Prevention of mental Disorders.
Socialization & person perception. 6. Attribut i on theory Leadership & Persuasive
Communication. Prejudice & Stereotypes. Social Tension in India Psychological factors in
national integration. Prosocial behavior. Schools ofpsychology Structuralism, Functionalism,
Gestalt, Behaviorism, Psychonalysis. Personnel Selection in industry, working condition, its
relation to industrial efficiency. Job analysis, accident causes & prevention. Financial & non
financial incentive. Modern theory of organization management. Principles & techniques of
educational & vocational guidance. Psychological tests, non-testing devices. Approaches to
ConunsellingConunselling interview, Education of exceptional children with special reference to
gifted & mentally retarded children.,

Nature & Importance of Problem, Hypothesis:- Variables & its control. Experimental design.
Importance of statistics, central tendency and correlation, Hypothesis testing by Parametric & Non
Parametric methods.
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PHYSICS

Mechanics:- Conservation Laws, Inertial and non inertial frame of reference, Special theory of
Relativity, Lorentz transformation, E=MC2, Motion of rigid bodies, Angular momentum,
Bernoulli's equation and Stoke's law, Elasticity, Bending of beams and cantilever, Couple due to
twisting, Poisson's ratio. Lagrange's Equation, Hamilton's Principles, Fermat's principle of least
action, Spherical harmonics and functions,Legendre,Bessel and Hermite Polynomials, Cauchy's
Reimann condition, Cauchy's integral theorem and formula.

Mathematical Physics:- Vectors, concept of Gradient, Divergence and Curl, Gauss and Stoke's
theorem, Matrice Multiplication, different type of Matrices, System of equations, Eigen values
and Eigen functions.

. Thermal and Statistical Physics:- Different laws of thermodynamics, Concepts of point function
and Path Functions, Carnot's theorem, Absolute scale oftemperature, Entropy, Ther-
nermodynamic potentials, Maxwell's relation and their applications, Maxwell-Boltzmann
distribution, Concepts of Gibb's Ensemble, Canonical ensemble, Statistical interpretation of en-
tropy, Bose-Einstein and Fermi-Dirac Statistics.

. Waves and Oscillations :- One dimensional waveve equation and its solution, Elastic Waves in
solids and pressure waves in gases, phase velocity and Group velocity, free, forced and maintained
vibrations. Resonance, Quality factor, Interference, Newton's ring, Biprism, Michelson
interferometer, Diffraction, Fresnel and Fraunhoffer class of diffraction. Diffraction due to single,
double and n slits. Zone plate, Dispersive Power and Resolving Power, Rayleigh's criterion for
resolution, Polarization, Half wave plate and quarter wave plate, production and analysis of plane
circularly and elliptically polarized light, spontaneous and stimulated emission, Principle of
LASER.

Electromagnetic Induction and Electronics :- Self and mutual inductance, LCR circuits, series
and parallel circuits, Acceptor and Rejecter circuits, Maxwell's equation and Electromagnetic
waves, Pointing vector, Intrinsic and extrinsic semiconductors, P-N junction, Zener diode, Use of
diodes and transistors for rectification and amplifications, modulation and detection of radio
frequency Waves, Logic gates.

Optical and X-ray spectra:- Vector model of the atom, fine structure of spectral lines, J-J and L-
S couplings, Normal and anomalous Zeeman effect, Raman effect, Radio activity,nuclear binding
energy, fission and fusion, Elementary particles and their classification, Cyclotron, Elementary
idea of super conductivity.

Quantum Mechanics:- Representation of dynamic variables by operators, Operators Algebra,
Schrodinger wave equation and its application, Free particle in a box, Potential barrier, Simple
harmonic oscillator and Hydrogen atom, Concept of orbital angular momentum. Eigen values and
Eigen function L.L, and L, Commutativerules

Basic Properties of nuclei and solid state physics:-Liquid drop model, nuclear shell model,
reaction cross section, nuclear reaction, Bohr's nucleus theory. Nuclear fission and its explanation
by liquid drop model, Plasma, fusion reaction in Plasma, fusion reactor, stellar energy.Band
theory of solids, conductors, free electron model of metal, density of states, fermi energy, Kronig-
Penny Model for energy bands. Hall effect. Langevin's theory of paramagnetism and Curie Weiss
Law.
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CHEMISTRY

General physical chemistry, Thermodynamics, Chemical Equilibrium, Electrochemistry and Surface
Phenomenon :- Mole concept and Stoichiometry, Roult’s law, Henry’s law, solubility. Thermodynamics
basic concepts,First law of thermodynamics and Second law of thermodynamics, Phase rule, partition
coefficient, ionic activities, electrochemistry. Surface tension, adsorption on solids, electrical
phenomenon at interfaces, micelles and solubilisation.

Chemical Kinetics, Photochemistry and Polymers :- Rates of chemical reactions, Rate law, Arrhenius
equation, collision theory of reaction rates, steric factor, theory of absolute reaction rates, salt effect,
homogeneous catalysis and enzyme kinetics. Kinetics of photochemical reactions,determination of number
average and weight average molecular weights of macromolecules, Kinetics of polymerization, stereochemistry
and mechanism of polymerization.

Structure and Bonding of atoms and molecules :- Atomic orbital, electronic configuration of atoms, rules
for filling electrons in various orbitals, periodic properties of elements, hybridisation of molecules, types of
chemical bonds.

Chemistry of Non-Transition Elements and Transition Elements, Acids and Bases :- s, p, d and f block
elements, general characteristics of each block, properties and structure, principles involved in extraction and
purification of common metals. Coordination chemistry of metal ions, stability constants of complexes and
their determination, stereochemistry of coordination compounds, crystal field and ligand field theory and
magnetic properties. Theories of acids and bases, pH, pKa and pKb values, non-aqueous solvents, buffer
solutions, salt hydrolysis, redox reactions.

General Organic Chemistry, Chemistry of Aliphatic and aromatic Compounds :- Inductive and other
field effects, reaction intermediates, organic reaction mechanisms. Aliphatic Compounds Preparation,
properties and important reactions and uses. Aromatic Compounds: Huckel's rule and the concept of
aromaticity, methods of preparation and reactions.

Stereochemistry and Conformational Analysis :- Conformation & configuration, geometrical and optical
isomers, R & S and E & Z nomenclature, methods of resolution, effects of conformation on reactivity in
cyclohexanes.

Spectroscopy :- Principles of rotational and vibration spectroscopy, Principle, selection rule, Instrumentation
and application of Raman, EPR, AAS, NMR and UV-Visible Spectroscopy, electronic spectra.
Physico-Chemical Methods of Analysis :- Chromatography, Solvent extraction methods, Qualitative and
Quantitative Analysis. standard deviation, types of errors, least square analysis, accuracy and precision.
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MATHEMATICS

. Algebra and Matrix Theory: Nature and properties of roots of an algebraic equation, Symmetric
function of roots, Transformation, Reciprocal equations, Synthetic division, Repeated roots,
Convergence of Series of Positive terms, Comparison test, Ratio and Root test, Cauchy’s Condensation
test, Absolute convergence. Definition of matrix, Multiplication of Matrices, Transpose and Inverse of
a Matrix, Adjoint of a Matrix, Rank of a Matrix, Solution of Linear equations. Caley- Hamilton
Theorem, Eigen values and Eigen vectors.

. Abstract Algebra : Theory of sets, Functions, Relations, Equivalence relations, Groups, Subgroups,
Coset decomposition, Normal Subgroups, Homomorphism and Isomorphism of groups,
Homomorphism and Isomorphism of commutative groups, Cyclic groups, Factor groups, Fundamental
Theorem of Homomorphism of groups, Rings, Division rings, Integral domain, Fields, Ideals, Quotient
rings, Maximal and Prime ideals, Ring of Polynomials.

. Analysis : Dedekind cuts, Countable and Uncountable sets, Metric spaces, Limit points, Open and
Closed sets, Compact sets, Bounded and Perfect sets, Bolzano Weirstrass Theorem, Continuity and
differentiability. Complex numbers and their geometrical representation, De-Moivre’s theorem and its
applications, Exponential, Logarithmic and Hyperbolic functions, Separation into Real and Imagingary
parts. Analytic functions of complex variables, Power series, Circle of convergence, Complex
integration, Cauchy’s theorem, Taylor’s and Laurent’s series, Singularities, Zeros and Poles, Cauchy’s
theorem of Residues, Contour Integration.

. Vector Algebra and Vector Functions : Scalar and Vector products, Triple and Quadruple products
of vectors, Differentiation and Integration of vectors, Differential operators, Gradient, Divergence and
Curl,

. 2D & 3D Geomatric : The circle including Co-axial and Orthogonal system of circles, Conic sections
and their properties (Parabola, Ellipse and Hyperbola) in Cartesian coordinates, Tangents, Normal,
Pole, Polar diameter, Conjugate diameters (Ellipse and Hyperbola) and their properties, Director circle,
Conjugate Hyperbola and Rectangular Hyperbola. Direction cosines, Plane and Straight lines, Shortest
distance, Sphere, Cone, Reciprocal cone.

. Differential and Integral Calculus : Successive differentiation, Partial differentiation, Expansions,
Indeterminate forms, Maxima and Minima, Curvature, Envelopes. Asymptotes, Singular points, Curve
tracing, Change of variable (for two variables only). Methods of integration, Definite integrals, Beta
and Gamma functions, Multiple integrals.

. Differential equations : Differential equations of the first order and first degree. Linear differential
equations of higher order with constant co-efficients. Second order linear differential equations with
variable coefficients.

. Computer Applications : Python Basic Integrated Development Environment, Conditional structure,
string and function. Introduction to LaTex, Mathemetical typesetting in LaTex, Tables,Figures and
Citations. Introduction to C and C tokens, operators, statements, loops, Arrays and Pointers.
Introduction to C++, tokens, classes, Constructors and Destructors, Inheritance, Virtual functions and
polymorphism. Matlab Environments and interface, variables, operators, data types, scripts and
functions, input and output commands, control flow and error handling.
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Geology

. General Geology :- History and Development of the Science of Geology, Origin and age of the earth
epigene and Hypogene changes in the crust of the earth, interior of the earth as reflected by seismic
studies. Isostasy, Continental drift, Earth quakes and Volcanoes, Plate tectonics.

. Crystallography and Mineralogy Including Geochemistry :- Crystal symmetry and structure,
Goniometry, Physical, Chemical and optical Characters of minerals, structural classification of
minerals. Systematic study of Olivine, Pyroxene, Amphibole, mica, Feldspar and Quartz group of
Minerals. Geochemistry of Minerals.

. Petrology :- Introduction to petrology and classification of rocks and their distinguishing characters.
Basic Ideas about composition and constitution of magma. Forms, structures and textures of igneous
rocks, classification of igneous rocks, Origin as assimilation and differentiation ofigneous rocks.
Sedimentation, weathering, transportation and deposition of sediments, lithification and digenesis,
structures and texture of sedimentary rocks, Lime stones and Sandstones Different Agents and kinds of
Metamorphism. Structure and textures of metamorphic rocks, Regional and Thermal metamorphism,
retrograde metamorphism and metasomatism, granitization, classification of metamorphic rocks.

. Paleontology :- Fossils their preservation and uses, systematic study of Brachiopods, Lamellibranchs,
Cephalopods, Gastropods, Arthropods, Echinoids with reference - to morphology, age and
stratigraphic importance. Important plant and vertebrate Fossils.

. Srtatigraphic :- Srtatigraphic column its divisions, correlation of rocks, physiographic divisions of
India and their stratigraphic and structural relationship. Achaeans. Cuddapah, Vindhyan, Gondwanas,
Cambrian to Recent formations of India and their economic importance.

. Structural :- Dip and strike of beds, unconformities, folds, Faults, joints, recognition of folds and
faults in the field and on geological maps their classification and mechanics, salt domes.

. EconomicGeology :- processes of formation of ore deposits, structural controls of mineralization.
Systematic study of non-metallic, Metallic ore deposits of India, fuels, industrial and economic
minerals and prospecting for minerals.

. Laboratory Techniques :- Identification of minerals and rocks, Use and care of laboratory equipment,
Geological hammer, hand lens and compass, Sample collection, labelling and preservation,
Petrological Microscope : Setting up, focusing, and maintaining thin-section microscopes, Microscope
handling, Specific gravity and hardness tests, Basic laboratory safety and record maintenance, Sieve
Analysis : Grain size analysis for sedimentary samples, Hardness Kit : Proper use of Mohs scale box
and streak plates, Flame Photometer / Acid-Base Testing : Chemical testing procedures for carbonates.
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. General study of non-chordate and chordates :- Structure, development and economicimportance of

Paramecium, Plasmodium Trypanosoma and Sycon; Polymorphism, coral reefs & mesenteries in
coelenterates; Helminthes and nematodes in relation to man, larval forms ininvertebrates, Economic
importance of insects, molluscs, fish, birds and mammals. Poisonous andnon-poisonous snakes,
biting mechanism, comparative anatomy of skin, heart, aortic arches, urinogenital system, brain and
cranial nerves in vertebrates.

. Taxonomy and minor Phyla :- Theories of classification, Zoological nomenclature, Taxonomy, levels

of taxonomy, Trends in taxonomy, taxonomical categories; outline classification of animal kingdom
upto orders, structure and affinities of Rotifera, Brachiopoda, Ectoprocta, Phoronida and Echiuroidea,
origin of parazoa, mesozoa and metazoa.

Evolution, Cytology and cytogenetics :- Origin of life and origin of species, Evidences and theories
of evolution; fossils, phylogeny of horse and man, Isolation, Variation and mimicry; Adaptative
radiation in fishes and mammals, Geological and Zoogeographical distribution, structure of animal
cell; structure and functions of plasma membrane, cytoplasm, Nucleus, Mitochondria, Golgi bodies,
Lysosomes, Ribosomes, Chromosomes; structure and functions, structure of DNA and RNA and their
role in inheritance, linkage and crossing over, Sex determination, cytoplasmic inheritance, Eugenics,
introduction to cancer cytology.

. Physiology :- Elements of cell physiology; enzymes and vitamins, physiology of digestion, respiration

and excretion, Homeostasis, thermo and osmoregulation, blood structure, coagulation, blood groups,
theories of nerve conduction and muscles contraction, Basic concepts of endocrineglands, Estimation
of Haemoglobin: RBC count; WBC count.

Ecology and Animal Behaviour :- Environment, abiotic, biotic, factors; fresh water, marine,
terrestrial ecosystem, energy flow in ecosystem, food chain, food web, population ecology, air, water
and noise pollution, learning and stereotyped behaviour, social behaviour in Honey bee andprimates,
reasoning and communication, wild life in India, its conservation and management, desert, volant,
aquatic & terrestrial adaptations.

Embryology, General Zoology &Biostatistics :- Types of eggs, development of fetal membranes,
various types of metamorphosis, Placentation. Sericulture, Apiculture, Collection of data, Frequency
distribution and its presentation, Graphs, bar diagrams, Histograms, line diagrams and frequency
curves, Mean, Median mode and standard deviation, Chi-square test (x?).

Biochemistry :- Carbohydrates, characteristics and their classification, amino acid’s structure and
types; peptide bond; primary, secondary and tertiary structure of proteins; lipids, their molecular
structure and types, qualitative test for carbohydrate, protein and lipids, Glycolysis and TCA cycle,
gluconeogenesis, glycogenolysisand -oxidation of fatty acids.

Basic Laboratory Equipment and Techniques :- Introduction to microscopy and types, Basic
working principle and applications of (pH meter, hot-air oven, autoclave, water bath, incubator, and
centrifuge); Concept of cell culture techniques, culture media preparation, and cell
harvesting;electrophoresis: principle, types and applications; chromatography-types and applications;
PCR-variants and applications; ELISA types and applications; Histological techniques and slide
preparations.
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BOTANY

Cell Biology :- Prokaryotic and Eukaryotic cell; structure of chromosome; structure and functions
of various cell organelles; Mitotic and Meiotic division.

Molecular Biology :- Structure and functions of nucleic acids; synthesis of protein. Genetics:-
Mendelism, Linkage and crossing over, chromosomal mapping; Non Mendellian ratios;
Cytoplasmic inheritance; Quantitative inheritance; concept of gene, mutation; Regulation of
genome; bacterial and viral genetics.

Evolution :- Classical theories of evolution and its modern synthesis Plant Breeding: Principles of
plant breeding; Breeding for disease resistance; Elementary Bio-statistics.

Biochemistry and Plant Physiology :- Structure of protein carbohydrate, lipid, enzymes and
vitamins, their role in plant life. Plant Physiology:- Water relations of a plant cell; Absorption of
water and minerals; translocation of organic and inorganic materials; Mineral nutrition in plants;
mechanism of stomata opening and closing, Photosynthesis, Respiration; Nitrogen Metabolism;
Growth and movements; stress physiology, Biorhythms Anti-transpirants; Photomorphogenesis
and Vernalization; tissue culture and its application.

Microbiology :- Classification of microorganisms; Microorganisms in industry; Microorganisms
in sewage disposal; Plant and human diseases caused by micro-organisms; Detailed study of
Bacteria, Viruses and Lichens; Plant Biotechnology.

Study of Lower Plants :- Classificat ion, range of structure and reproduction in the following
forms with interrelationships in principle groups. Algae: Fritschiella, Coleochaete, Oedogonium,
Acetabularia, Chara, vaucheria, Chlorella, Sargassum, Dictyota, Batrachospermum Polysiphonia.
General Account of Myxophyceae. Fungi: Saprolegnia, Pythium, Phytophthora, Albugo,
Peronospora, Mucor, Saccharomyces, Protomyces, Aspergillus, Penicillium, Claviceps,
Neurospora, Peziza, Morchella, Puccinia, Ustilago, Melampsora Alternaria, Cercospora,
Heterothallism, parasexuality, mode of nutrition, Physiological specilization. Bryophytes: Range
of sporophyte, vegetative propagation. Pteridophytes: Stelar organization, Telome theory,
Gametophytes, Fossil Pteridophytes, Psilophyta, Lycopodium, Isoetes, Equisetum, Ophioglossum,
Osmunda, Marsilea .

Study of Higher Plants :- Gymnosperms: Origin of seed, Lyginopteris, Caytonia, Cycas,
Williamsonia, Ginkgo, Pinus, Ephedra Angiospermic Plants : Criteria and various systems of
classification, ICBN, Study of following families. Moraceae, Nymphaeaceae, Ranunculaceae,
Annonaceae, Leguminosae (Fabaceae), Rutaceae, Meliaceae Malvaceae, |. Cactaceae, Myrtaceae
Umbelliferae, Apocynaceae, Asclepiadaceae, Convolvulaceae, Labiatae, Solanaceae,
Scrophulariaceae, Bignoniaceae, Acanthaceae, Rubiaceae, Cucurbitaceae, Compositae,
Alismataceae, Gramineae, Palmae,Musasceae Orchidaceae, Anatomy and Embryology of
Angiosperms. Tissue culture Origin and evolution of angiosperms, Botanical gardens and
Herbaria Morphology of stamen and carpel.

Economic and Ethnobotany :- Ethnobotany in India, Medicinal Plants, fibre, timber, oil-yielding
and cereal plants. Plant Ecology:-Ecosystem structure and function, Pollution ecology
conservation of natural resources, Principles of phytogeography, Vegetation types of India.
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MICROBIOLOGY

General Microbiology and Bacteriology :- Microscopic measurements, Types of microbes, types of
culture media, preparation of Culture media, culture techniques. Morphology and ultra structure of bacteria,
Classification of bacteria, Gram-Positive and Gram-negative Bacteria, Archaea. Bioinstrumentation and
Techniques-Bio-instruments: Microscopy,centrifugation, incubator, hot air oven, laminar air flow,
chromatography, spectrophotometer, colorimeter, electrophoresis, pH meter, Autoclave, staining
techniques: Simple staining, gram staining, Fungal staining, Sterilization techniques.

Virology,Mycology and Phycology :- Brief outline on discovery of viruses. nomenclature and
classification of viruses (Animal and Plant Viruses), Viral genome, viral related agents (Virions & Prions),
Bacteriophages, Viral and Animal Plant Disease. Mycology-Micro fungi, general feature of fungi,
classification of fungi general life cycle of fungi, fungi and ecosystem. Mycorrhiza. Phycology-Micro
algae, General feature, Classification and general life cycle of algae, Lichen, Cyanobacteria.

General Biochemistry :- General Account and Classification of Carbohydrates, Proteins, Lipids.
Enzymes-their classification and Kinetics. Structural features and chemistry of micro molecules.
Bioenergetics and Carbohydrates, Proteins, Lipids metabolism.

Molecular Biology and Microbial Genetics :- Nucleic acid as genetic material, Structural feature of DNA
and RNA. Types of DNA and RNA and their role. DNA-replication, Transcription, Translation and repair
system. Regulation of gene expression, maturation and processing of RNA. Gene as a Unit of mutation and
recombination. Gene transfer mechanism, plasmids. Microbial genetics and design of vaccines.

Microbial physiology and development :- Microbial Growth, Growth measurement, diauxic growth,
Growth curve, Bacterial reproduction. Brief account of photosynthetic and accessory pigments.
Respiration, metabolism, Glycolysis, Krebs cycle, ETC, PPP, ED Pathway. Assimilation of nitrogen.

Food and Environmental Microbiology :- Contamination and spoilage of food materials. Food borne
infections and intoxications. Traditional Fermented Food and their production, Classification of food on the
basis of shelf life. Food produced by microbes. Industrial production of citric acid, enzymes, ethanol, acetic
acid, antibiotics and steroids; Mushroom Production. Bio-fertilizer, Bio-pesticides BOD and COD,
Rhizosphere.

Immunology and Medical Microbiology :(— Immune cells and Tissues, Types of Immunity, Antigen,
Antibody, Antigen-antibody reaction, Monoclonal Antibody, Vaccines, Hyper sensitivity reactions;
Immunity to infections. History of Medical Microbiology, Antibiotic sensitivity test, Anti-microbial
resistance, Biomedical waste. Morphological and Biochemical Characteristic of Microbes, Early discovery
of Pathogenic microorganisms; AST, biochemical analysis, ELISA, Widal test, VDRL test. Biostatistics-
Introduction-definition of statistics and importance in microbiology, Mean, Median and Mode, Standard
deviation, Standard error, Histogram, Tabulation, Normal distribution, Binomial distribution and Poisson
distribution, Chi-square test and T-test.

Bioinformatics and Recombinant DNA Technology :- Over view of bioinformatics, genomics & genome
project, Phylogenetics and bioinformatics protein analysis, Computer Basics, Operating systems, windows
and Unix, Hardware, Software, Network Concepts, C-programming, HTML & XML. Essential enzymes
used in R-DNA technology, Cloning Vectors, Specialized cloning strategies, PCR methods and application,
DNA Sequencing methods.
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GEOGRAPHY

. Geomorphology :- (i) Origin of the Earth - (ii) Interior of the Earth's- Composition and Structure,
Fold and Fault's- origin and Structure, Rocks-Origion Classification and charecterisics, Weatering-
Meaning types, Erosion- Meaning and Element of Erosion, Cycle of erosion, Fluvial, Glacial, Arid,
Marine and Karst topography, Earth quakes, VVolcanoes and their distribution in the world.

. Climatology :- (i) Atmosphere : Structure and Compositon of Atmosphere. Vertical distribution of
Atomospheric layers and their characteristics. (ii) Temperature: Horizontal distribution of Temperature
over the globe, Isotherms. (iii) Pressure and wind : Pressure belts of the Globe, Types of winds and
their distributions. Local winds, Cyclone and anticyclones, Concept regarding Origin of cyclones,
Fronts, Thunder storms and Air masses. (iv) Humidity and Precipitation : Humidity, Types of
Precipitation, Distribution over the globe. (v) Climatic Classification : Thornthwaite and Koppen India
and World.

. Oceonography :- (i) Relief features of ocean floors, Concepts regarding origin of continental shelf,
oceanic deeps, oceanic canyons. (ii) Temperature and salinity of oceans, Causes of salinity of ocean
water. (iii) Marine deposits : Types of deposits, distribution and their chemical composition, sources of
deposits (iv) Coral Reefs : Coral reefs concepts of their origin, important corel reefs of the world. (v)
Development of study of oceanography, Economic, Political and Strategic significance of oceans.
. Development of Geographical Thought :- Determinism, Possibilism, Neo-determinism, Maxism,
Modernism and Neo-modernism, Development of geography in India in the 20th Century.
. Human Geography :- (i) (ii) Races of mankind and their world distribution. Population : Growth,
density and distribution in the world, Problems of the world population and solutions.
. Political and Economic Geography :- Political Geography and Geopolitics, Frontiers and boundaries,
Indian ocean and world politics. (i) Agriculture : Types of agriculture, Major food and commercial
crops and their world distribution. (ii) Mineral Resources : World Production and distribution of Iron-
Ore, Manganese, Copper, Gold, Tin and Bauxite. (iii) Power Resources : World distribution of Coal,
Petroleum and Hydroelectricity (iv) Industries: Iron and Steel, textile, paper and ship building
industries of North America,
. Geography of India with special reference to Chhattisgarh (Physical Aspects) :- Geological history
of Indian and Chhatisgarh, sub-continent, Physiographic divisions and drainage systems. Climate -
Origin and mechanism of Indian monsoon, distribution of rain-fall, flood prone and drought prone
areas. Soil and Natural VVegetation - Soil types and their distribution, forest types and their distribution.
. Geography of India with special reference to Chhattisgarh (Human Aspects) :- Major tribes of
India and Chhattisgarh. Agriculture - Major crops, green revolution; land reform policy, crop patterns,
development of mixed farming, different means of irrigation and their significance, ground water
management. Industry - History of industrial development, study of mineralbased, agro-based and
forest based industries, Industrial regions of India. Regional Development and Planning - Regional
disparities; planning for hill and tribal areas Special refrence of Chhattisgarh; multi-level planning and
river basin development.
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Account Assistant

. Accounting :- Introduction to Accounting; development, definition, objectives, branches, basic
principles, concepts, conventions and accounting standards; accounting transactions and single and
double entry systems; books of original records, journal, ledger, cash book including GST transactions
and trial balance; depreciation accounting and methods; final accounts including manufacturing,
trading, profit and loss account and balance sheet; adjustments, provisions and reserves; rectification
of errors and suspense account.

. Computerized Accounting System :- Theoretical and practical application of computerized
accounting system; basic concepts of DBMS; introduction to Tally/TallyPrime; company, group,
ledger and voucher creation; recording of accounting and GST transactions; preparation of cash book,
bank book, ledger, trial balance, profit and loss account and balance sheet; accounting reports; backup,
restoration and closing of company data.

. Income Tax Law and Accounts :- Introduction and main provisions of Income-tax Law; important
definitions; exempt income, residential status and tax liability; agricultural income; computation of
income under different heads; set-off and carry-forward of losses; deductions from Gross Total
Income; computation of taxable income and tax liability of an individual; assessment procedure, PAN,
TDS, advance tax, income-tax authorities, appeals, revisions and penalties.

. E-Filing of Income Tax Returns :- Concept and scope of e-filing; e-filing and manual filing; PAN,
TAN and Aadhaar; Income Tax Returns and ITR-1 to ITR-4; TDS, TCS and advance tax; Form 16,
Form 16A and Form 26AS; practical e-filing through the Income Tax Department portal, preparation
and submission of returns, JSON/XML files, e-verification, late fees and penalties.

. GST Accounting and Return Filing :- GST accounting covering CGST, SGST, IGST and UTGST;
recording of purchase, sales and return transactions; Input Tax Credit and GST liability; GST invoices,
debit and credit notes; GST return filing including GSTR-1 and GSTR-3B; GST payment, amendment
and reconciliation of returns; practical GST return preparation and filing through the GST portal using
Tally/TallyPrime or other accounting software.

. Auditing :- Nature, objectives, scope, advantages and limitations of auditing; duties, ethics and code of
conduct of auditors; audit planning, programme, documentation and evidence; internal control and
internal audit; audit risk, test checking and sampling; vouching and verification; company audit under
the Companies Act, 2013; auditor’s report, certification and liabilities; Auditing Standards; recent
trends in auditing including cost, tax, management, performance, social, environmental, energy,
system and safety audit; audit of banking, insurance, educational and charitable organisations;
computerized audit.

. Banking Operation :- Banking system in India; origin and development of banking and commercial
banks; Banking Regulation Act, 1949 and RBI Act; types of banks and deposits; commercial banking
operations; banker-customer relationship and types of customer accounts; KYC, account opening
process, endorsement and lending; e-banking, payment banking, internet banking and mobile banking.

. Financial Institutions and Social Security Schemes :- Financial system in India; money and capital
markets and their major instruments; role of SEBI; commercial and non-banking financial institutions;
international and multinational banking; mutual funds and merchant banking; employee-oriented
financial and social security schemes including NPS, EPF/EPFO, ESIC/ESI, EPS, Gratuity and other
employee welfare schemes.
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Lab Assistant (Education)

. Education and Philosophy :- Education- meaning, nature, objectives, functions and types of
education; Education and Philosophy - meaning, nature and interrelationship between education
and philosophy; Philosophical Foundation of Education — Idealism, Naturalism and Pragmatism;
Educational thoughts of Indian Educationists — Mahatma Gandhi, Rabindranath Tagore, Swami
Vivekanand, Sri Aurobindo and DR. Sarvepalli Radhkrishnan; Educational thought of Western
philosophers — Plato, Aristotle and Jhon Dewey.

. Educational Psychology :- Meaning and importance of Educational Psychology; Growth and
Development- meaning and differences; Major stages of child development; Learning — Meaning,
nature and characteristic; Major theories of learning — THEORY OF Cognitive Development,
Socio-Cultural Theory of Learning, psychosocial Theory of Development, Theory of Moral
Development, Classical Conditioning Theory, Trail and Error Theory of Learning, Operant
Conditioning Theory and Social Learning Theory; Intelligence and theories of intelligence;
Personality: Memory and Forgetting; Attention and Interest; Individual Differences; Creativity —
meaning and characteristics.

Teaching—Learning and Curriculum :- Teaching — meaning, nature and objectives; Teaching —
Learning Process; Principle of Teaching; Major methods of teaching — Explanation Method,
Discussion Method, Demonstration Method, Problem-Solving Method and Project Method,
Cooperative Learning; Experimental Learning; Micro-Teaching and major teaching skills; Lesson
Plan—meaning, need and major steps; Use of Teaching-Learning Materials; Curriculum—meaning,
nature, objectives and types; Components of Curriculum; Bases of Curriculum Construction and
Development; Relationship between Curriculum and the Teaching—Learning Process.

. Educational Technology and Information and Communication Technology (ICT) :-
Educational Technology- meaning and need; Use of Information and and Communication
Technology (ICT) in Education; Smart Classroom; Digital Learning; E-learning and Blended
Learning; Online Teaching-Learning; Use of Multimedia in Education; Audio-Visual Aids; E-
content Development; Massive Open Online Courses (MOOCs); SWAYAM; DIKSHA; Learning
Management System (LMS).

. Inclusive Education, Guidance and Counseling :- Inclusive Education—meaning and need;
Concept of Children with Special Educational Needs; Learning Difficulties; Educational
Adaptations for Students with Disabilities; Assistive Technology; Guidance — meaning and types;
Educational Guidance; Vocational and Career Guidance; Basic Concepts of Counseling;
Maintenance of Student Records.

Computer Application in Education :- Basic Knowledge of Computers—Hardware and
Software; Fundamentals of Operating Systems; MS Word; MS Excel; MS PowerPoint; Internet
and Web Browsing; Types of Printers and their Uses; PDF and Digital Documents; Multimedia;
Cloud-Based Educational Resources; Troubleshooting of Common Computer Problems; Cyber
Security and Data Security.

. Education Policy :- Basic Knowledge of the Indian Education System; Right to Education Act,
2009 (RTE Act); National Education Policy (NEP), 2020; Basic Knowledge of the National
Curriculum Framework (NCF); National Council for Teacher Education (NCTE) — Role and
Functions; Basic Concepts of Teacher Education; General Structure and Activities of the B.Ed.
Programme; School Internship and Practicum.

. Institutional Work and Laboratory Management :- Establishment and Management of an
Educational Laboratory; Introduction to and Use of Educational and Psychological Tests/Tools;
Attitude Measurement; Observation; Interview; Questionnaire; Case Study and Sociometry;
Experiments related to Memory, Attention and Learning; Reliability, Validity, Norms,
Standardization and Calibration; Confidentiality and Informed Consent; Preparation and Updating
of Laboratory Inventory; Safety Measures and Precautions in the Laboratory; Cleanliness and
Discipline in the Laboratory; Appropriate and Effective Utilization of Available Laboratory
Resources.
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Library Assistant

Ranganathan's Five Laws of Library Science and their applications. Role of Libraries as Academic
& Social Institution. Library Committee: Types and Functions. Library Association/Professional
Organization: their objective and functions - UNESCO, IFLA, ALA, ILA, IASLIC.

Information, Information Science, Information Society. Role of Information. Information
Technology and Library. Intellectual Property Rights Concept, Copyright, Censorship- Print and
Non Print media. Information needs and Information seeking behaviors, Information Products.
Economics of Information. Information Management and Knowledge Management. Source of
Information- Primary, Secondary, Tertiary- Documentary and Non Documentary. Reference
Service Types, Importance and Evaluation of reference Sources.

Bibliographic Service, Indexing and Abstracting Service. Current Awareness Service and
Selective Dissemination of Information. Documentation: Meaning, Definition, Objectives,
Reprographic Service. Translation Service. Database, Bibliographic and Full text- Evaluation. E-
documents, e-books, e-journals. Library Classification - Canons and Principles, Library
Classification Scheme - DDC, UDC and CC. Notations: Type, Structure and Qualities.

Library Cataloguing - Canons and Principle. Library Cataloguing Codes - CCC and AACR-II,
Bibliographic Records - International standards ISBDs, MARC and CCF. Indexing - Pre-
coordinate, Post- coordinate. Vocabulary Control - Thesaurus, Lists of Subject Heading.
Database- Search Strategies, Boolean Operators.

Management- Principles, Functions, School of Thoughts. Collection Development - Book, Serial,
Non Book material Selection, Acquisition and Maintenance. Basic consideration in planning of
Library building. Furniture, fitting and equipments. Routine Procedures: Circulation, Serial
Control, Stock verification/stock rectification. Public relation and Extension Activities.
Maintenance of Library Finance and Budget. Human Resource Management.

Impact of Information Technology, Society, Computers, Telecommunication, Networking
concepts, Topologies, Library Automation, OPAC, Library Networks, Search Engines, National
and International Information systems.

. Types of Research, Research Design, Method of Research. Research Methods in Library and
Information Science and Services Bibliometrics, Informetrics, Scientometrics - concepts,
definition and their scope.

. Types of Libraries - National, Public, Academic and special - Objectives, Structure and Functions.
Digital Libraries, Virtual Libraries - Concepts. Types of users. User Education and Users Study:
need, objective, method and evaluation. Role of Raja Rammohan Roy Library Foundation.
(RRRLF) Management Information System.
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