
Syllabus of Ph.D. Entrance Examination 2018 

FACULTY OF SCIENCE 

13. PHYSICS 

1. Mathematical Methods of Physics: Vector algebra and 

 vector  calculus; matrices, Cayley Hamilton theorem, 

 eigenvalue  problems; Linear differential equations; 

 Hermite, Bessel,  Laguerre and Legendre; Fourier series, 

 Fourier and Laplace  transforms; complex analysis: poles, 

 residues and evaluation  of integrals 

2. Classical Mechanics: Central-force motion: Two-body 

 collisions, Rigid body dynamics, moment of inertia tensor, 

 Variational principle, Lagrangian and Hamiltonian 

 formalisms and equations of motion; Poisson brackets and 

 canonical transformations, Special theory of relativity, 

 Lorentz Transformations, relativistic kinematics and mass–

 energy equivalence. 

3. Electromagnetic Theory: Gauss’ Law and its applications; 

  Biot-Savart law, electromagnetic induction; Maxwell's  

  equations in free and linear isotropic media; Gauge   

  invariance; Electromagnetic waves in free space, dielectrics, 

  and conductors; Lorentz invariance of Maxwell’s equations. 

4. Quantum Mechanics: Wave-particle duality; Heisenberg's 

 uncertainty principle; Dirac’s bra and Ket notations, time-

 dependent and time-independent Schroedinger equation ; 

 Time independent perturbation theory and applications; Time 

 dependent perturbation and Fermi's Golden Rule; Elementary 

 theory of scattering, partial waves and Born Approximation; 

 Identical particles, Pauli's exclusion principle, Klein Gordon 

 and Dirac equations. 
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5. Thermodynamic and Statistical Physics: Laws of   

 thermodynamics and their consequences; Phase space, Micro 

 canonical, canonical and grand-canonical ensembles;partition 

 functions; Free Energy and connection with thermodynamic 

 quantities; Classical and quantum statistics, ideal Fermi and 

 Bose gases. 

6. Electronics: Semiconductor devices: diodes, junctions,  

 transistors, field effect devices; Optoelectronic devices: 

 including solar cells, photodetectors, and LEDs; Operational 

 amplifiers and their applications; Digital techniques and 

 applications (registers, counters, comparators and similar 

 circuits); A/D and D/A converters. 

7. Experimental Techniques and data analysis: Data   

 interpretation and analysis; Precision and accuracy, error 

 analysis; chi-square test; Transducers (temperature, 

 pressure/vacuum, magnetic field, vibration, optical, and 

 particle detectors),  impedance matching, amplification (Op-

 amp based, instrumentation amp, feedback), filtering and 

 noise reduction, shielding and grounding. 

8. Atomic & Molecular Physics: Quantum states of an electron 

 in an atom; Electron spin; Stern-Gerlach experiment; 

 Spectrum of Hydrogen, helium and alkali atoms; Relativistic 

 corrections for energy levels of hydrogen; Hyperfine 

 structure; LS & JJ coupling; Zeeman, Paschen Back & Stark 

 effect; X-ray spectroscopy. 

9. Condensed Matter Physics: Bravais lattices; Elastic 

 properties, phonons, lattice specific heat; Free electron 

 theory; Drude model of electrical and thermal conductivity; 

 Hall effect; Dia,, Para , and Ferromagnetism; band theory of 

 metals, insulators and Semiconductors; Superconductivity. 
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10. Nuclear and Particle Physics: Basic nuclear properties:  

 size, shape, charge distribution, spin and parity; Binding 

 energy, Semi-empirical mass formula; Liquid drop model; 

 Fission and fusion; Isospin; Elementary ideas of alpha, beta 

 and gamma decays ; Nuclear reactions, Classification of 

 fundamental forces; Elementary particles (quarks, Baryons, 

 mesons, leptons); isospin, strangeness; Gell-Mann-Nishijima 

 formula; C, P, and T invariance ; parity non-conservation in 

 weak interaction. 
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14. CHEMISTRY 

1. Spectroscopy: Basic principles and application of IR, UV, 

 ESR and Raman. 

2. Spectroscopy: Basic principles and application of NMR and 

 MS. 

3. Chemical Thermodynamics: Laws of thermodynamics, 

 Joule-Thomson effect, Partial molar quantities, Gibbs Duhem 

 equation, Chemical potential, Fugacity, ΔGmix and ΔSmix, 

 Thermodynamic probability, Boltzmann distribution law. 

4. Electrochemistry: Nernst equation, Electrode kinetics, 

 Electrical double layer, Debye-Hückel theory, Corrosion, 

 Lead storage battery, Fuel cells, EMF and ΔG relationship, 

 Polarography, Potentiometery. 

5. Transition metals, coordination compounds and 

 supramolecular chemistry: Magnetic, catalytic and color 

 properties of transition metals. Bonding theories (VBT, CFT, 

 MOT), Octahedral, Tetrahedral, Tetragonal complexes, 

 Electronic spectra of coordination complexes, Term symbol, 

 Reaction mechanisms, General aspects of supramolecular 

 chemistry. 

6. Nuclear chemistry and radioactivity: Radioactive 

 disintegration, Half life time and average life time, Nuclear 

 reactions, Fission and fusion, Nuclear forces and nuclear 

 models, Radioactive isotopes and their application, Radio-

 analytical techniques and activation analysis. 

7. Reactions and reagents: Reactive intermediates and organic 

 reaction mechanism: Carbonium ion, Carbanion, Free 

 radicals, Carbene, Nitrene and Benzyne. SN1, SN2, E1, E2, 

 Addition on carbon-carbon and carbon-heteroatom multiple 
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 bond, Aromatic electrophilic and nucleophilic substitution 

 reactions. 

8. Biomolecules: Chemistry of Peptides, Carbohydrates, 

 Nucleic acids and lipids. 

9. Chemistry of natural products: Steroids, Alkaloids, 

 Terpenes, Flavanoids 

10. Pericyclic reactions, Environmental chemistry and 

 nanotechnology. Computers in chemistry. Catalysis, Green 

 chemistry and Medicinal chemistry 
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15. MATHEMATICS 

1. Real Analysis: Riemann integrate functions; improper 

 integrate, their convergence and uniform convergence. 

 Eulidean space R¯, Boizano – Weleratrass theorem, compact. 

 Subsets of R•, Heine – Borel theorem, Fourier series. 

 Continuity of functions on R”, Differentiability of F: R• > 

 Rm, Properties of differential, partial and directional 

 derivatives, continuously differentiable functions. Taylor’s 

 series. Inverse function theorem, implicit function theorem. 

 Integral functions, line and surface integrals, Green’s 

 theorem. Stoke’s theorem. 

2. Complex Analysis: Cauchy’s theorem for convex regions, 

 Power series representation of Analytic functions. Liouville’s 

 theorem, Fundamental theorem of algebra, Riemann’s 

 theorem on removable singularities, maximum modulus 

 principle. Schwarz lemma, Open Mapping theorem, 

 Casoratti–Weierstrass–theorem, Weierstrass’s theorem on 

 uniform convergence on compact sets, Bilinear 

 transformations, Multivalued Analytic Functions, Riemann 

 Surfaces. 

3. Advanced Analysis: Elements of Metric Spaces, 

 Convergence, continuity, compactness, Connectedness, 

 Weierstrass’s approximation Theorem. Completeness, Bare 

 category theorem, Labesgue measure, Labesgue integral, 

 Differentiation and integration 

4. Algebra: Symmetric groups, alternating groups, Simple  

 groups, Rings, Maximal ideals, Prime ideals, integral 

 domains, Euclidean domains, principal ideal domains, 

 Unique Factorisation domains, quotient fields, Finite fields, 

 Algebra of Linear Transformations, Reduction of matrices to 
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 Canonical Forms, Inner Product Spaces, Orthogonality, 

 quadratic Forms, Reduction of quadratic forms. 

5. Numerical analysis: Finite differences, interpolation ; 

 Numerical solution of algebric equation; Iteration; Newton–

 Rephson method; Solution on linear system; Direct method; 

 Gauss elimination method; Matrix–Inversion, elgenvalue 

 problems; Numerical differentiation and integration. 

 Numerical solution of ordinary differential equation; iteration 

 method, Picard’s method, Euler’s method and improved 

 Euler’s method. 

6. Linear Programming Basic Concepts: Convex sets. Linear 

 Programming Problem (LPP). Examples of LPP, Hyperplane, 

 open and closed half – spaces. Feasible, basic feasible and 

 optimal solutions. Extreme point and graphical method. 

 Simplex method, Duality in linear programming. 

 Transformation and assignment problems. 

7. Measure Theory: Measurable and measure spaces; 

 Extension of measures, signed measures, Jordan – Hahn 

 decomposition theorems. Integration, monotone convergence 

 theorem, Fatou’s lemma, dominated convergence theorem. 

 Absolute continuity. Radon Nikodym theorem, Product 

 measures, Fubini’s theorem. 

8. Functional Analysis: Banach Spaces, Hahn – Banach   

 Theorem, Open mapping and closed Graph Theorems. 

 Principle of Uniform boundedness, Boundedness and 

 continuity of Linear Transformations. Dual Space, 

 Embedding in the second dual, Hilbert Spaces, Projections. 

 Orthonormal Basis, Riesz – representation theorem. Bessel’s 

 inequality, parsaval’s identity, self adjoined operators, 

 Normal Operators. 
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9. Ordinary and partial differential equations: Introduction 

 to differential equations, Linear Equations with Variable 

 Coefficients, Euler’s Method, The Existence and Uniqueness 

 Theorem, Homogeneous equations with constant coefficients, 

 Fundamental solutions, linear independence, Wronskian, 

 Non-homogeneous equations: method of undetermined 

 coefficients, Non-homogeneous equations: method of 

 variation of parameters, Partial differential equations, 

 Monge’s method, Canonical forms, Characterization of a 

 partial differential equation, Heat equation, Wave equation, 

 Laplace’s equation 

10. Topology: Topological spaces, open sets, closed sets, 

 neighbourhoods, Inetrior, exterior and boundary of sets. 

 Metric spaces, Induced Topology, Complete metric spaces,  

 compactness in metric spaces, Continuity and 

 homeomorphism, Connectedness, Compactness, Countability 

 and separability. 
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16. BOTANY 

1  Biology and Diversity-I: Microbes, Lichens, Algae And 

 Fungi, Characteristics and ultra structure of Viruses, General 

 characteristic of lichen and its economic importance, General 

 concept of Algae including economic importance , General 

 characteristics of fungi, parasexuality; Mycorrhizae; 

 Mycotoxins; fungi as biocontrol agents, economic importance 

 of fungi. Fungal diseases in plants; types of pathogens; 

 symptoms of different diseases; methods of disease control; 

 biotechnological approaches for production of disease 

 resistant plants. 

2  Biology and Diversity: Bryophyta, Pteridophyta And 

 Palaeobotany: General idea about the morphological, 

 cytological and ecological characteristics of bryophytes. 

 Morden system of classification up to order level and salient 

 features of the various groups, Economic importance of 

 bryophytes, , general idea about pteridophytes, Stelar 

 evolution, telome theory, evolution of sorus, homospory, 

 heterospory and seed habit, Kinds of  fossils. 

3  Angiosperm and Gymnosperm: The species concepts, 

 Salient features of international code of botanical 

 nomenclature (ICBN), Taxonomic tools, Bentham & Hooker 

 and Hutchinson Systems of classification : taxonomical study 

 of Some important families viz. Rannunculaceae, Rosaceae, 

 Asteraceae, Lamiaceae, Orchidaceae, , Poaceae, Concepts of 

 phytogeography: Endemism, plant migration., Botanical 

 survey of India, General Introduction and distribution of 

 Gymnosperms, structure and reproduction of Cycadales,  

 Ginkgoales, Coniferales, 
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4 Cell and Molecular Biology: Structural organization of the 

 plant cell, Structure and function of cell wall, and other cell 

 organelles, nucleus, DNA structure, ribosomes, cytoskeleton, 

 Structure and Genomic organization of chloroplast and 

 mitochondria, Cell cycle check points and role of cyclin and 

 cyclin dependent kinases, Antigen and antibody, Types of 

 Immunity, immunodiffusion and Radial immunodiffusion, 

 confocal microscopy. 

5  Biotechnology: General concept of Biotechnology, Concepts 

 of cellular differentiation, Totipotency, Organogenesis, Micro 

 propagation, Somatic embryogenesis, tissue culture 

 techniques, artificial seeds, secondary metabolites, 

 somaclonal variation, application of plant tissue culture, 

 Industrial biotechnology, Biofertilizers, Recombinant DNA 

 Technology, Genomics 

6 Plant Ecology: Major biomes of the world, Vegetation 

 organization, Ecological succession and concept of climax, 

 structure and function of Ecosystem, energy flow pathways, 

 biogeochemical cycles of C, N, and P, Biological diversity, 

 Environmental pollution, Climate changes: Green house 

 gases (CO2, CH4, N2O, CFCs, sources, trends and role), 

 Ozone layer and Ozone hole, consequences of climate 

 change. 

7  Cytology, Genetics and Plant Breeding: Chromosome 

 structure, Structure and numerical alteration in chromosomes, 

 Genetics of prokaryotes and eukaryotic organelles, Gene 

 structure and expression, Genetic recombination and gene 

 mapping, Mutation, Molecular Cytogenetics, Alien gene 

 transfer of whole genome. 

8   Plant Physiology & Metabolism: Fundamental of 

 enzymology, Membrane transport and translocation of water 
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 and solutes, Signal transduction, Photosynthesis , Respiration 

 and lipid metabolism , Phytochromes, Plant growth 

 regulators,  Photoperiodism , vernalization., Stress 

 physiology 

9  Plant Development and Reproduction: Development of 

 plant, Shoot development, Leaf growth and development, 

 Root development, Reproduction, Male and female 

 gametophytes, Pollination and fertilization, Seed 

 development and fruit growth, Senescence and programmed 

 cell death (PCD) 

10 Plant Resource Utilizaton and Conservation: Concept of 

 plant biodiversity and sustainable development, World 

 centers of primary diversity of domesticated plants, Green 

 revolution, Strategies for conservation – In- situ and Ex- situ 

 conservation, botanical gardens, ,seed banks, in-vitro 

 repositories; cryobanks; general account and activities of 

 Botanical Survey of India (BSI) and other important 

 Institutions. 
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17. ZOOLOGY 

1. Microbiology, Biotechnology and Instrumentation: Kinds 

 of Microorganisms: Viruses, Bacteriophages, Rickettsiae, 

 Bacteria, Fungi, Slime moulds etc. Environmental 

 Microbiology: Microbiology of air, water, soil and 

 Bioremediation. Microbiology of food: Microbial 

 contamination and spoilage of industrial and domestic food, 

 sources of food poisoning and food preservation. Antibiotics: 

 History of Penicillin, Classification of  Antibiotics, Non-

 medical uses of antibiotics. Biotechnology: Scope and 

 importance, Restriction enzymes in cloning, Techniques used 

 in recombinant DNA technology (agarose and 

 polyacrylamide gel electrophoresis, PEGE, Southern, 

 Northern and Western Blotting, dot blots and slot blots); 

 Cloning vectors for recombinant DNA (Plasmids, Phages, 

 Cosmids, Viruses and Transposons), Transgenic plants and 

 animals. Instrumentation:Elementary knowledge of the 

 functioning and application of the following equipments: 

 Microscopy: Light and phase contrast, Interference, 

 Fluorescence and electron microscopy. Microtomy: Routine 

 paraffin microtomy, Spectrophotometry. Chromatography 

 and Electrophoresis. Centrifugation 

2. Animal Diversity I: General classification, characters, habits 

 and habitats of non-chordate phyla. Protozoa: Locomotion 

 and reproduction in protozoa. Porifera: Canal system. 

 Coelenterata: Polymorphism in Coelenterata, coral reefs. 

 Helminthes: Life cycle of Wuchereria and Schistosoma. 

 Annelida: Segmental organs, Adaptive radiation in 

 Polychaeta. Arthropoda: Crustacea (Larval forms); 

 Onychophora (General characters and affinities); Insecta 

 (social life in honey bee and termites). Echinodermata: Water 

 vascular system. 
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3. Animal Diversity II: Classification upto orders, characters, 

 habits and habitats of chordates. Origin and evolution of 

 chordates, General organisation, classification and affinities 

 of Protochordata and cyclostomata, Ratitae: Distribution and 

 affinities, Dentition in mammals, General characters, 

 distribution and affinities of Prototheria and Metatheria. 

4. Biological Chemistry and Physiology (With emphasis on 

 Vertebrates): Carbohydrates, Proteins and Lipids: Chemical 

 structure, classification and sources of  biochemically  

 significant and metabolism. Enzymes: Nomenclature and 

 classification, mechanism of enzyme action, factors 

 influencing enzyme activity. Vitamins: Chemical structure, 

 source and deficiency state of fat soluble and water soluble 

 vitamins. Nutrition: Digestion, absorption and assimilation of 

 various food stuffs. Respiration: Respiratory surfaces in 

 different groups and gaseous exchange , Respiratory 

 pigments, Transport of oxygen and Carbon dioxide. 

 Circulation: Haemopoiesis, Heart beat and its regulation and 

 cardiac out put, Blood flow through arteries, veins and 

 capillaries (pulse and blood pressure) including regulation, 

 coronary circulation and coronary occlusion. Excretion and 

 osmoregulation: Functions of kidney, Types of nitrogenous 

 wastes in different animal groups and their excretion, Renal 

 excretion in vertebrates (urine formation in a mammal in 

 particular). Nervous Co-ordination : Structure of neuron , 

 nature , origin and propagation of nerve impulse , Synaptic 

 transmission, Chemistry and functions of neurotransmitters. 

 Muscle physiology: Structure, kinds and characteristics of 

 muscles. 

5. Cytogenetics: Chemistry of gene: Structure of nucleic acids 

 (A, B, C and Z-DNAs, RLmodel of Sasisekharan; 
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 supercoiling; genetic and non-genetic RNAs), DNA –

 replication (evidence for semi conservative replication); DNA 

 repair (excision repair, mismatch repair and SOS repair), 

 DNA repair and genetic disease in humans, Genetic Code: 

 Properties of genetic code, Mutation and genetic code, 

 Wobble hypothesis, New genetic codes in mitochondria and 

 ciliate protozoa. Gene Function (Regulation of gene 

 expression): Fine structure of gene; Benzer’s analysis of r-II 

 locus by deletion and complementation mapping; Operons in 

 bacteria (lac and trp operons in E. coli); General introduction 

 to complexities of  gene regulation in eukaryotes, 

 organisation of typical eukaryotic gene. 

6. Genetics; Chromosome mapping: Chromosome mapping in 

 Drosophila (single and double crossing over), human 

 chromosomes (Somatic cell genetics). Sex determination: 

 Chromosome theory of sex determination , Balance theory of 

 sex determination (X/A ratio in Drosophila), Hormonal and 

 environmental control of sex, Doses compensation in 

 Drosophila and man. Sexuality and recombination in Bacteria 

 and Viruses: Three modes of transfer of genetic material 

 (Transformation, transduction and conjugation), Sexual 

 conjugation in bacteria (F+, F- and HFR strain), F and sex 

 sexduction. Multiple Alleles : Multiple alleles and isoalleles 

 (Skin colour in rodents, eye colour in Drosophila , blood 

 group in humans). 

7. Ecology: Basic concepts, Rationale and approach. Habitats: 

 Freshwater (Lakes) and Marine (Estuary). Environmental 

 factors: Laws of limiting factors , namely temperature. 

 Eutrophication of freshwater ecosystems: Causes, 

 consequences and control measures. Functioning of 

 ecosystems: Energy flow, productivity, trophic structure and 

 ecological efficiencies. Ecology of communities: Namely 
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 dominance, various types of diversity indices, Ecotone and 

 niche concept. 

8. Evolutionary Biology, Taxonomy and Animal Behaviour: 

 Evolutionary Biology: Synthetic theory of evolution., Micro, 

 macro and mega evolution., Isolation and Variation. Species 

 and speciation. Genetic drift (Sewell –Wright effect). Hardy-

 Weinberg law. Taxonomy, Introduction to systematics and 

 taxonomy and its significance in Zoology. Modern 

 approaches in taxonomy. Concept of zoological 

 classification. Species concept. Rules of zoological 

 nomenclature. Collection, preservation and identification of 

 insects and other specimens. Animal Behaviour Innate 

 Behaviour and Learned Behaviour Communication: 

 Chemical communication, Visual and Auditory 

 communication. Migratory Behaviour: Mechanisms of 

 navigation and homing in fish and birds. Social Behaviour: 

 Types of social acts, Parental care. Biological Rhythms: 

 Kinds of biological rhythms, Biological clock, Circadian 

 rhythms and their control. 

9. Mammalian Endocrinology: Classification and chemical 

 nature of hormones, Complete knowledge of the generalized 

 mechanisms of action (at molecular level) of protein and 

 steroid hormones. Molecular structure, origin, release and 

 transport of sex hormone.  Microanatomical and histological 

 structure of mammalian Pituitary,hypothalamo- hypophysial 

 system, Pineal, Thyroid, Parathyroid, Endocrine Pancreas and 

 Adrenal glands, and the molecular structure , synthesis , 

 storage, control of release, transport, denaturation and 

 physiological actions of their hormones. 

10. Developmental Biology: Fertilization: Mechanism of 

 fertilization , early and late changes in egg organisation 
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 caused by fertilization . Cleavage and Blastulation: Patterns 

 of cleavage, determinate and indeterminate cleavage, 

 influence of yolk on cleavage, metabolic changes during 

 cleavage, morulation and blastulation in frog , chick and 

 rabbit. Gastrulation: Fate maps, morphogenetic movements in 

 frog , chick and rabbit. Development and functions of the 

 foetal membranes in mammals. Organogenesis: Development 

 of brain, eye and heart in chick. Metamorphosis: Kinds of 

 metamorphosis, Physiological and biochemical changes 

 during metamorphosis, hormonal control of metamorphosis. 
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18. BIOTECHNOLOGY 

1.  Cell Signaling: Endocrine, Exocrine and synaptic signaling, 

 surface and intracellular receptors, G proteins and generation 

 of secondary messengers, mode of action of cAMP and 

 Ca++ calmodulin, Target cell adaptation, cellular responses 

 to environmental signals in plants and animals. 

2.  Water: Weak interactions in aqueous systems, Ionization of 

 Water, pH, pKa, Titration curves of weak acids, Buffers, 

 Henderson- Hasselbalch equations, Water as a reactant. 

3. Enzymes: Introduction, Classification and Mechanism of 

 action, Concept of activation energy, Enzyme Kinetics-

 Michaelis-Menten and Lineweaver- Burk equation for single 

 enzyme substrate catalyzed reactions, Units of enzyme 

 activity, Turnover number. 

4.  Methods in Microbiology: Pure culture techniques, The 

 theory and practice of sterilization, Principles of microbial 

 nutrition, Construction of culture media, Enrichment of 

 culture techniques for isolation of chemotrophs and 

 photosynthetic microorganisms, Pure culture and its 

 maintenance. 

5.  Modes of plant regeneration: Micropropagation of Plants, 

 Clonal fidelity of  micropropagated plants, Explant factors, 

 Nutrient medium factors, Somatic embryogenesis, 

 Organogenesis, Synthetic seeds, Production of virus free 

 plants; Somaclonal variations. 

6.  Cells and organs of the immune system including B-cells, t-

 cells. Antigen presenting cells, Natural killer cells, 

 Haemopoiesis. Innate, acquired, active and passive 

 immunity. Cell mediated and humoral immunity, Antibody 

 dependent cell mediate cytotoxicity. 
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7.  DNA as a genetic material, DNA replication in prokaryotes 

 and eukaryotes, Bidirectional replication and rolling circle 

 process, DNA damage and repair, Mechanisms including 

 recombinations. 

8.  Preparation of genomic and cDNA libraries, rDNA transfer 

 methodologies. Cloning of  genes in microbes, plants and 

 animal systems 

9. Concepts of Genetics: Mendel and experimental approach of 

 genetics, Mendel rediscovered, Molecular explanation of 

 Mendel's Laws, Extension of Mendel's work, Mitochondrial 

 and Chloroplast DNA. 

10. Molecular approach to environment arrangement, 

 degradative  plasmids, Xenobiotics, Biological 

 detoxification 
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19. GEOLOGY 

1.  Igneous Petrology: Forms, textures and structures of the 

 igneous rocks. Silicate melt equilibria, binary and ternary 

 phase diagrams. Behaviour of major, minor trace and Rare 

 Earth elements during magmatic crystallization. Igneous 

 rock suites and complexes and their tectonics settings. Mafic 

 and ultramafic suites, including anorthosite, granite, syenite 

 and alkaline suites, carbonitite, charnokite. 

2.  Geochemistry: Earth in relation to the solar system and 

 universe, cosmic abundance of  elements; Composition of 

 the planets and meteorites. Structure and composition of 

 earth and distribution of elements. Trace elements, 

 Introduction to Isotopes geochemistry. Geochemical cycle 

 and principals of geochemical prospecting. 

3.  Geodynamics: Earth and the solar system, planetary 

 evolution of the earth and its internal structure Major 

 tectonic features of the Oceanic and Continental crust. 

 Continental breakup and drifting of continents. Sea-floor 

 spreading and plate tectonics- concept and evidence 

 Palaeomagnetism. Seismicity and plate movements. Island 

 arc, Oceanic Island and  volcanics arc. Isostasy Earthquake 

 and volcanics. Tectonic subdivision, structure and evolution 

 of Himalaya.. Active and passive marginal basins. 

4.  Stratigraphy: Standard Stratigraphic Scale, Code of 

 Stratigraphic Nomenclature, Different Boundary Problems. 

 Lithostratigraphic & Chronostratigraphic Classification. 

 Precambrian Formation of the World along with Archean 

 Proterozoic, Paleozoic, Mesozoic and Cenozoic Formation 

 of  India, Different Tectonic Division and elements of 

 Himalaya. 
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5. Paleontology: Origin of Life, Precambrian Life with special 

 reference to microbiota, Ediacaran assemblage, 

 Stromatolites and trace fossils International code of  

 Zoological nomenclature. Biostratigraphic Classification. 

 Critical evaluation of Indian Phanerozoic Fossil record with 

 special emphasis on their evolution, Classification and 

 significance of  Brachiopoda, Mollusca, Trilobita, 

 Graptolites and Echinoderms. Uses and application of  

 different microfossil groups- Calcareous, Phosphatic and 

 Siliceous. Evolution of Plants and Vertebrates – Man , 

 Horse, Elephant and Dinosaurs. 

6.  Crystallography and Mineralogy: Elementary idea of 

 space lattice and symmetry of internal structures. 14 Bravais 

 Lattices. Systematic description of 32 classes of symmetry. 

 Twinning in crystals. X- ray crystallography. Laue and 

 oscillation methjods. Rotation of  crystals and Powder 

 methods. Detailed study of silicate structures. Study of 

 important groups of rock- forming minerals, with reference 

 to their crystal structure, physical & optical properties, 

 chemical composition and occurrences such as olivine, 

 pyroxene, amphibole, mica, chlorite, talc feldspars, 

 feldspathoids, zeolites and spinel. General principles of 

 optical mineralogy, pleochroism, indicatrix, interference 

 figures and determination of optical sign, 2V, 2E and 

 dispersion. Universal Stage. 

7.  Geomorphology and Remote Sensing: Geomorphic 

 processes and agents; development and evolution of 

 landforms; slope and drainage; processes on deep oceanic 

 and near-shore regions; quantitative and applied 

 geomorphology. Types of remote sensing (aerial and space 

 borne; aerial photograpy, multispectral scanning including 

 thermal infra-red sensing, RADAR remote sensing). 
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 Elements of visual image interpretation. Fundamentals of 

 Digital image processing. Application of remote sensing 

 data in geological investigations, resource exploration, 

 geohazard monitoring and environmental monitoring. India,s 

 remote sensing programme. 

8.  Sedimentology: Granulometric properties and texture. 

 Characters of various clastic and non-clastic rocks. 

 Sedimentary structures. Palaeocurrent and sediment 

 dispersal patterns. Provenance. Concept of sedimentary 

 facies and facies analysis. Modern and ancient sedimentary 

 environments. Sedimentary basins in different tectonic 

 settings. 

9.  Environmental Geology, Engineering Geology and 

 Hydrogeology: Landuse pattern and land capability 

 mapping. Engineering properties of rocks and soils. 

 Geological conditions for the suitability of dam foundation 

 and reservoir. Problems of hill slope instability and remedial 

 measures. Buildings, their types and foundation problems. 

 Geological considerations for the safe alignment of tunnels. 

 Buildings and their types. Bridges and causes of their 

 failure. Distribution of ground water. Porosity, Permeability. 

 Aquifers and their types. Impacts of excessive withdrawal of 

 ground water. Pollution of ground waters, rivers and lakes. 

10. Structural Geology: Concept of deformation, mechanical 

 principles, Stress and strain status in rocks; folds, faults their 

 definition, classification and mechanism, thrust geometry; 

 Joints, fractures, rock cleavages, lineation and foliation, 

 tectonites and microtectonics, shear zone, application of 

 stereographic projection; crystallization and deformation; 

 determination of structures in field. 
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20. FORESTRY & ENVIRONMENTAL SCIENCE 

1. Forest ecology and environmental science: Definition, 

 basic concept and importance of  ecology in forestry. 

 Ecosystem and concept of energy flow. Biodiversity uses and 

 its conservation, hotspots, threats to biodiversity and 

 convention of biodiversity CBD). Biomass, productivity and 

 forest floor mass, litter decomposition, forest soil and nutrient 

 cycling. Concept and classical models of succession and 

 climax. Factors of locality, basis of  classification, 

 distribution and forest types of India.Salient features of major 

 world forest types. Role of forest in national economy, tribal 

 and rural livelihoods. Natural resources, their management 

 and ecosystem services. Environmental pollutions, global 

 warming, effects of global warming, green house gases, 

 ozone layer depletion and acid rain. Role of  trees and forest 

 in environmental conservation, environmental monitoring, 

 concepts of  sustainable development and Environmental 

 Impact Assessment. Environmental policy and legislation in 

 India- The Water (Prevention and Control of pollution ) Act 

 1974, Forest Conservation Act 1980, The Air (Prevention and 

 Control of pollution) Act 1981 and Environmental protection 

 act 1986 and biodiversity conservation bill. 

2. Silviculture and silvics: Scope and classification, form and 

  growth of trees, natural regeneration and artificial   

  regeneration. Tending operations-thinning, weeding, cleaning 

  and lopping. Forest nurseries-selection and preparation of  

  site, nursery bed, planting pattern, methods of planting and 

  management of nursery, choice of species and afforestation 

  of  difficult sites- saline, alkaline, coastal sands, lateritic soils, 

  sand dunes, dry and rocky areas, cold desert. Silviculture  

  systems- Clear felling, shelterwood, uniform, group system, 

  irregular shelterwood system, strip system, selection system, 
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  group selection system, accessories system, coppice system, 

  coppice selection system, coppice with standard system.  

  Silviculure of important tree species- Acacia, Sal, Shisham, 

  Teak, Pinus, Deodar, Abies, Eucalyptus and Popular,  

  Quercus, Albizia and Bamboos.  

3. Concept of agroforestry, social forestry, community  

  forestry and farm forestry: Benefits and constraints of  

  agroforestry. Historical development of agroforestry and  

  overview of global agroforestry systems. Classification of  

  agroforestry systems- Structural, functional, socio-economic 

  and ecological. Diagnosis and design of agroforestry system. 

  Land capability classification and land use. Criteria of an  

  ideal agroforestry design, productivity, sustainability and  

  adaptability. Multipurpose tree species and their   

  characteristics suitable for agroforestry. Plant management 

  practices in agroforestry, treecrop interactions, ecological and 

  economic, water and nutrient competition in agroforestry,  

  alley cropping and concept of allelopathy. Organic farming. 

4. Forest mensuration: Definition, object and scope. Methods 

  of measuring diameter, girth, height, bark thickness, stem  

  form and volume of tree, classification of volume table,  

  volume estimation of stands. Growth and increment of tree. 

  Forest inventory, sampling methods, sample plot, survey,  

  inventory preparation and photo interpretation. GIS and  

  remote sensing- concept and scope. Frequency distribution, 

  Mean, median, mode and standard deviation. Normal,  

  binomial and Poisson distribution. Correlation, Regression 

  coefficient and multiple regressions. Tests of significance- F 

  and Chi square tests. Experimental designs -basic principles, 

  completely randomized, randomized block, latin square and 

  split plot design. 
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5. Forest Management: Definition and scope. Concept of  

  sustained yield, normal forest, rotation, estimation of growing 

  stock, density and site quality. Management of even aged and 

  unevenaged forest. Regulation of yield in regular and  

  irregular forest by area, volume increment, working plan and 

  joint forest management. National forest policy 1894, 1952, 

  1988 and Indian Forest Act 1927. Forest economics-   

  introduction, definition and scope, economic growth and  

  development, demand function, demand and supply, market 

  equilibrium, market principle and market structure, perfect 

  competition, monopoly and price control, timber product  

  economics. Forest valuation- internal rate of return, present 

  net worth and cost benefit analysis. 

6. Forest Protection: Definition and factors effecting forest  

  protection. Man as source of  injury to forest, deforestation, 

  shifting cultivation, encroachment, mining, forest fire,  

  protection against injuries by animals and protection against 

  injuries by diseases. Classification of forest tree diseases and 

  their control, common diseases in forest trees- root rot, heart 

  rot, wilt, stem cancer, stem rust, die-back, galls, leaf spots, 

  leaf  blight, powdery mildew and leaf rust. Protection against 

  injuries by insects, defoliating, sap sucking and mites, shoot, 

  twig and root insects, seed and cone insects, wood boring  

  insects and gall makers. 

7. Forest utilization: Felling and felling tools, logging, timber 

  depot, storage and transportation of timber. Wood structure- 

  physical and mechanical properties of wood. Defects and  

  abnormalities of wood. Seasoning and preservation of wood. 

  Non timber forest products such as gum, resin, tannin,  

  essential oil, spices, bamboos and cane and medicinal plants. 

  Important forest industries. 
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8. Forest genetics: Introduction, scope of genetics and it’s 

 application in the tree improvement. Heredity and variation, 

 causes and kinds of variation in natural and artificial stands, 

 forces that shapes variation, heritability and genetic gains 

 Weinburg Law. Provenience testing-collection, processing, 

 storage of seed, seed dormancy, viability, pretreatment, seed 

 testing. Progeny test and design. Methods of tree breeding. 

 Seed orchardtype, establishment and management, seed 

 production areas, clonal forestry, Vegetative propagation, 

 role of growth substance in vegetative propagation and tissue 

 culture. 

9. Wildlife ecology: Scope of wild life management in India, 

  limitations of management, problems of wildlife manager,  

  rare, threatened and endangered species of India. Food chain, 

  quality and quantity, food web, carrying capacity, niches,  

  food size, pinch period, predation and shelter, territory and 

  home range of animal. population – biological surplus,  

  environmental resistance, gregarious and flocking, density  

  and saturation point and population dynamics and   

  zoogeographical regions of the world. Management and  

  conservation of wildlife Sanctuaries, National parks,   

  zoological parks and biosphere reserves. Techniques of wild 

  life studies- census and estimates track and trails, importance 

  animals of India, their distribution and importance, wild life 

  values, wildlife and tourist, wild life as a land use. Wild life 

  protection act 1972 as amended 1991. 

10. Watershed Management: Introduction and scope, natural 

  hazards in watershed management, extent and causes of land 

  denudation, aspects of hydrological cycle, deforestation and 

  hydrologic change, impact of human activities on watershed, 

  hill agriculture, erosion from mines and quarries, erosion  

  hazards in road construction and scientific basis of watershed 
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  management. Role of forest in watershed management. Role 

  of  livestock in watershed management. Importance of the  

  transfer of plant nutrients. Watershed management   

  techniques. Wasteland their characteristics and reclamation. 
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21. STATISTICS 

1.  Statistical Methods:  Measures  of  central tendency, 

 dispersion, skewness, kurtosis, correlation, regression, 

 interpolation, extrapolation,  index  numbers, time series 

 and vital statistics. 

2.  Sampling Methods:  simple  random Sampling, stratified 

 sampling, systematic sampling, ratio and regression 

 methods, cluster sampling, two-stage sampling, double 

 sampling, Non cxsampling errors. 

3.  Design of Experiments: Block designs, CRD, RBD, LSD, 

 BIBD, PBIPD, Factorial designs, confounding in block 

 designs. 

4.  Probability: Compound probability, conditional probability, 

 bayes  theorem, expectation, MGF, characteristic function, 

 Inversion and continuity theorems for C. F., Kolmogorov's 

 inequality, The weak law of  large numbers, The strong law 

 of  large numbers, Bernoulli's , Kintchine's theorems, 

 Central limit theorem. 

5. Testing of Hypothesis: Null hypothesis, alternative 

 hypothesis, simple and compound hypothesis, errors in 

 testing, Neyman Pearson Lemma and its  generalization, 

 UMP Tests, Unbiased Tests, UMPU Tests, Tests with 

 Neyman structure and UMP similar tests, Likelihood Ratio 

 tests and their large sample properties along with simple 

 applications. 

6.  Estimation: Elements of Decision Theory, Admissibility, 

 Properties of  good estimators, Unbiasedness, Efficiency, 

 Sufficiency and completeness, Cramer –Rao inequality and 

 it's  generalization, Bhattacharya's Bounds, 

 Characteristics of  distribution admitting sufficient statistic, 
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 Rao-Blackwell Theorem and  Lehmann - Scheffe theorem.  

 Method  of  Estimation, Method  of  Maximum Likelihood, 

 Method of  Moments, Method of  Chi-Square, Properties of  

 M.L.E. 

7.  Multivariate Analysis: Singular and Non Singular 

 Multivariate Normal distributions, Marginal and Conditional 

 distributions, Characteristic Function and Moment 

 Generating Functions, Maximum Likelihood Estimation of  

 Mean and Co-Variance matrix, independence and joint 

 sufficiency for these estimates, Hotelling's T2 statistic as a  

 function of   the  Likelihood Ratio criterion, It's distribution 

 and applications, Mahalanobis D2 statistic and it's 

 distribution, Discriminant function(for two variables), 

 Principal Components and Canonical Correlations. Path 

 Analysis, FactorAnalysis , Discriminant Analysis, 

 MANOVA. 

8. Non-parametric Inference: Tests for randomness, tests for 

 goodness of  fit, one sample and two sample tests, Linear 

 rank statistic and general two  way sample problem, Linear 

 Rank tests for location and scale problems, Rank test for one 

 way and two way classified data, Multivariate non 

 parametric test for one sample location problems, 

 Asymptotic relative efficiency, examples of  ARE tests. 

9.  Stochastic Process and Reliability Theory: Definition  of  

 Stochastic processes, Markov Chain, one step and n- step 

 transition probabilities,  Chapman-Kolmogorov Equation, 

 first passage and first return probabilities, classification of  

 states, Markov Chains with continuous state space, Poisson 

 Processes, Birth and death processes, elements of  Markov 

 Process. Definition of Reliability , Maintainability and 

 Availability, Life distributions, failure rates and bath tub 
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 failure curve, exponential, Gamma, Weibull and Log 

 Normal models, Linearly increasing Hazard model, mean 

 time to system failure and mean time between failure 

 components and system reliability, series and parallel 

 configuration, Active and standby redundancy and 

 preventive Maintenance. 

10. Bayesian Inference and Econometrics: General structure 

 of  a  Bayesian  Decision problem, role of  loss function, 

 Risk function, Prior information, Application of  Bayes  

 theorem in computing posterior distributions,  Bayes 

 estimators of  the posterior mean under squared error loss, 

 Bayesian notion of  sufficiency, construction of  

 conjugate priors, improper and diffuse priors. Construction 

 of  economic models, Endogenous and Exogenous 

 Variables,  concept of  Multicolinearity, Identification 

 Problems, rank and order condition of  Identifiability, 

 identification under bilinear restrictions, identifiability 

 everywhere in the parametric  space, WALA'S criterion of  

 identification. 
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22. COMPUTER SCIENCE 

1.  Boolean algebra and minimization of Boolean functions, 

 Combinational circuit  Design, Sequential Circuit Design. 

 Representation of  integers: Octal, Hex, Decimal, and 

 Binary. 2’s Complement and 1’s complement,  arithmetic, 

 Floating point representation. Microprocessor architecture, 

 Instruction set and Microprocessor applications. 

2. Database Concepts, ER diagrams, Data Models, Design of  

 Relational database, Normalization 

3.  Programming language concepts, Paradigms and models. 

4.  Analog and Digital Transmission, Asynchronous and 

 Synchronous Transmission, Transmission Media. 

 Multiplexing, Switching techniques, Network topologies, 

 Networking Devices, OSI Reference Model, TCP/IP 

 protocols. 

5. Definition, Simple and Composite structures, Arrays, Lists, 

 Stacks queues, Priority Queues, Binary tree, Graphs. 

6.  Object, classes, encapsulation, inheritance, polymorphism, 

 abstract classes, Object oriented design, multiple inheritance, 

 metadata. 

7.  Software development models, Requirement analysis and 

 specifications, Software design, Programming techniques 

 and tools, Software validation and quality assurance 

 techniques, Software maintenance and advanced 

 concepts, Software management. 

8.  Main functions of  operating systems, multiprogramming, 

 multiprocessing,  and multitasking.  Memory management: 

 Virtual memory, paging, fragmentation. Concurrent 

 Processing: Mutual exclusion. Critical regions, Lock and 
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 unlock.  Scheduling: CPU scheduling, I/O scheduling, 

 Resource scheduling Deadlock and Scheduling algorithm. 

 Banker’s algorithm for deadlock handling. 

9.  Neural Networks: Perception model, Linear separability and 

 XOR problem , Two and three layered neural nets, Back 

 propagation- Convergence, Hopfield nets, Neural net 

 Learning, Applications. Fuzzy Systems: Definition of  Fuzzy 

 set, Fuzzy Relations, Fuzzy functions, Fuzzy measures, 

 Fuzzy reasoning, and Applications of  Fuzzy systems. 

10. Software Engineering, Current Trends and Technologies-

 Parallel computing, Mobile computing. Data warehousing: 

 Data Warehouse environment, architecture of  a  data 

 warehouse methodology, analysis,  design, construction and 

 administration. Data Mining: Extracting models and patterns 

 from large databases, data mining techniques, classification, 

 regression, clustering, summarization, dependency 

 modeling, link analysis, sequencing analysis, mining 

 scientific and business data. 
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23. INFORMATION TECHNOLOGY 

 

1.  Computer Networks: Network fundamentals; Local Area 

 Networks (LAN), Metroploitan Area  Networks (MAN), 

 Wide  Area  Networks (WAN), Wireless  Networks, Internet  

 works. Reference Models: The OSI  model, TCP/IP model. 

 Date  Communication : Channel capacity. Transmission 

 media- Twisted pair, Coaxial cables, Fibre-optic cables, 

 Wireless Transmission-Radio, Microwave, Infrared  and 

 Millimeter waves.  Lightwave Transmission. Thelephones- 

 Local loop, Trunks, Multiplexing, Switching, Narrowband  

 ISDN, Broadband  ISDN, ATM, High speed LANs, Cellular 

 Radio Communication, Satellites-Geosynchronous and 

 Low-Orbit. Internetworking: Switch/Hub, Bridge, Router, 

 Gateways, Concatenated Virtual Circuits, Tunnelling, 

 Fragmentation, Firewalls. Routing; Virtual Circuits and 

 datagrams. Routing Algorithms. Conjestion control. Network 

 Security Cryptography-Public key, Secret key, Domain 

 Name System (DNS)-Electronic Mail and Worldwide Web 

 (WWW). The DNS, Resource Records, Name Servers, E-

 mail- Architecture and Serves.  

2. Data and File Structures: Data, Information, Definition of 

 data structure, Arrays, Stacks, Queues, Linked Lists, Trees, 

 Graphs, Priority Queues and Heaps.  File Structures : Fields, 

 Records and Files. Sequential, Direct, Index-Sequential  and 

 relative files. Hasing, Inverted Lists and Multi-lists.  B trees 

 and B+ trees.  

3. Discrete Structures: Sets, Relation, Functions, Pigeonhole 

 Principle, Inclusion-Exclusion Principle, Equivalence and 

 Partial Orderings, Elementary Counting Techniques, 

 Probability. Measure(s) for information and Mutual 

 Information. Computability : Models of computation-Finite 

 Automata, Pushdown Automata, Non-determinism and NFA, 

 DPDA and PDAs and Languages accepted by these 

 structures. Grammars, Language, Non- computability and  

 Examples of  Non-computable problems. Graph : 

 Definition, walks, Paths, Trails, Connected Graphs, regular 



 33 

 and bipartite graphs, cycles and circuits. Tree and rooted tree. 

 Spanning trees. Eccentricity of  a vertex radius and diameter 

 of  a graph . Central Graphs, Centre(s) of a tree. Hamiltonian 

 and Eulerian Graphs, Plannar Graphs.Groups : Finite Fields 

 and  Error Correcting/Detecting codes.  

4. Algorithms: The Role  of  algorithms in computing, 

 Probabilistic analysis and randomized algorithms, Sorting 

 and order statistics, Heapsort,  Quicksort, sorting in linear 

 time, medians and order statistics, Elementary  data 

 structures, Hash tables, Binary search trees, Red-Black trees, 

 Augmenting data structures, Dynamic  programming, Greedy 

 algorithms, Amortized analysis, B-Trees, Binomial Heaps,  

 Fibonacci Heaps, Data structure for Disjoint sets, Elementary 

 Graph algorithms, Minimum spanning trees, Single-source 

 shortest paths, Maximum flow, Sorting networks, Matrix 

 operations, Linear programming, Number- Theoretic 

 algorithms, String Matching, Approximation algorithms.  

 

5.  Software Engineering: System Development Life Cycle 

 (SDLC): Steps, Waterfall Model, Prototypes, Spiral Model. 

 Software Metrics : Software Project Management. Software 

 Design : System Design, Detailed Design, Function Oriented 

 Design, Object Oriented Design, User Interface Design, 

 Design Level Metrics. Coding and Testing: Testing Level 

 Metrics. Software quality and reliability, Clean room 

 approach, Software Reengineering.  

6. Artificial Intelligence: Overview of  artificial  intelligence, 

 LISP and other AI programming  languages, Formalized 

 symbolic logics, Probabilistic  reasoning, Structured 

 knowledge: Graphs, frames and related structures,Object 

 oriented representations, Search and control strategies, 

 Matching techniques, Natural language processing, Pattern 

 Recognition, Visual image understanding, General concepts  

 in  knowledge acquisition, Machine learning, Learning by 

 induction, Analogical and explanation based  learning.  

7. Computer Graphics: A survey of  computer Graphics, 

 Overview of Graphics systems, Output Primitives, Attributes  
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 of  output primitives, Two-dimensional geometric 

 Transformations, Two-dimensional Geometric 

 Transformations, Two –dimensional viewing, Structures and 

 Hierarchical modeling, Graphical user interfaces and 

 Interactive input methods, Three dimensional concepts, Three 

 dimensional object representations, Three dimensional 

 Geometric and Modeling Transformations, Three 

 dimensional viewing.  

8. Web Design and Development: Basic web designing: 

 Introduction to web browser, architecture of web browser, 

 web page, static & dynamic web pages, home page, web-site. 

 Web-servers & clients. www. Introduction to HTML: 

 History, structure  of  HTML  document, creating & 

 executing HTML. Tags of HTML: Headings and Title, 

 Character level and paragraph  level formatting tags. 

 <Center>, Text-level elements <B>, <U>, <I>,  <PRE>, 

 <BIG>, <STRIKE>, <SUB>, <SUP>, <BODY> Tag  &  its 

 attributes.  Changing Colors  font, size using <FONT> Tag, 

 Text alignment &  paragraph <P> tag. <MARQUEE> Tag, 

 Event Handling & Form  Validation: on Click, on Change, on 

 Load, on Select, on Submit, on Mouse Over, on  Focus, on  

 Blur, Validation of  text  box entries, checkboxes, radio 

 buttons, e-mail address validation, date validation. VBScript 

 and Active Server Pages (ASP) VBScript : Introduction, 

 keywords, empty, is empty, nothing, null, true, false. 

 Variable, operators. VBScript Statements: if…then..else, 

 if..then…elseif.., select, for…next, for..each, do…while 

 loop. Arrays & Objects: declaring arrays, types of arrays, 

 VBScript objects,  VBScript layout statements, error 

 handling, adding objects, Forms, Controls & managing 

 transactions, VBScript event programming.  

9. Multimedia: Multimedia in Use: Introduction to multimedia, 

 Definition, Elements of  multimedia, Need of  multimedia, 

 Applications, Goal & Objectives, Multimedia building 

 blocks, Users of  multimedia, Benefits of  Multimedia, 

 Training, Sales, Communication, Medicine. Multimedia & 

 Internet. Multimedia Configuration: Converging 
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 technologies, Functions & subsystems (input, development & 

 output). Multimedia PC workstation components. Multimedia 

 platform, Multimedia H/w, System software, Multimedia OS 

 File system (tiff, bmp, pcx, gif, jpeg etc.) Multimedia 

 communication system. Development Tools: Developing 

 applications, commercial tools, standards. Image and 

 application image capture, Compression, text conversion, 

 vaporization, image compression, Standards for encoding 

 images, Standards for compression bitonal images, JPEG, 

 Fractals for compression. Multimedia in Real World: 

 Multimedia on network, Multimedia databases (in Oracle), 

 Windows support for sound, animation, movies, music. 

 Training & education: need for training, multimedia in 

 training and education. Multimedia for information and 

 sales, Multimedia in office & home.  

10. Network Security: Introduction, Security Concepts, Threats 

 and Risks, Attacks – Passive  and Active, Security Services, 

 Confidentiality, Authentication, Non-Repudiation, Integrity, 

 Access Control, Availability,  Model for Internet work 

 Security, Internet Standards and RFCs Access  Control 

 Mechanisms , Access Matrix, HRU, TAM, ACL and 

 capabilities.  Network Security Applications, Authentication 

 Mechanisms: a) Passwords,  b) Cryptographic 

 authentication protocol, c) Smart Card, d) Biometrics, e) 

 Digital Signatures and seals, f) Kerberos, g) X.509 LDAP 

 Directory. Web  Security: a) SSL Encryption b) TLS, SET. 

 E- mail Security, PGPs / MIME, IP Security, Access and 

 System Security, Intruders, Intrusion Detection and 

 Prevention, Firewall a) Hardware Firewall b) Software 

 Firewall c) Application Firewall d) Packet Filtering. e)  

 Packet Analysis, Proxy Servers, Firewall setting in Proxy, 

 ACL in Proxy.  
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24. Pharmaceutical Science 

Medicinal Chemistry 

Structure, nomenclature, classification, synthesis, SAR and 

mechanism of action of  the following categories of drugs, 

which are official in Indian pharmacopoeia and British 

pharmacopoeia. Analgesics, Antidepressents, Anxiolytics, 

Neuroleptics, Hypnotics and sedative, Anticonvulsants, 

Antihistaminics, Local anaesthetics, Antianginal agents, 

Cardiotonic agent, Diuretic, Anticoagulants, Coagulants, 

Antihypertensive drugs, Adrenergic and Cholinergic drugs, 

Hypolipidemic agents, Hypoglycemic agents, Antiplatelet agent, 

Antibiotics, Antibacterials, Antiprotozoal drugs, 

Sulphonamides, Antimalarial, Antiviral, Antitubercular, 

Antimoebic drugs, Anticancer drugs, Antihelminthic agents. 

Introduction to drug design.Stereochemistry of drug molecules. 

Pharmacognosy and Phytochemistry 

Chemical tests for identification, chemistry, isolation, 

characterizations and estimation of phytopharmaceuticals 

belonging to the groups of terpenoids, steroids, Bioflavanoids, 

Purines, Alkaloids, Guggul lipids, Glycosides. Pharmacognosy 

of  crude drugs that contain the above constituents. 

Standardization of raw materials and Herbal products , WHO 

guideline quantitative microscopy including modern techniques 

used for evaluation, Biotechnological principles and techniques 

for plant development, tissue culture. Marine drugs, 

Nutraceuticals, Photosensitizing agents, Classification system of 

Plant drugs and Chemotaxonomy, Biosynthetic pathways, 

Factors affecting variability of drugs phyto constituents. 
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Pharmaceutics 

Physical, Chemical, therapeutic incompatibilities and its 

rectification methods. Formulation, preparation and quality 

control of tablets, capsules, liquid dosage forms, parental 

preparations, ointment and creams, suppositories, and controlled 

release product, Quality control of containers, closers, caps, and 

secondary packing material like paper and board for 

pharmaceuticals. Storage of different dosage forms. Different 

methods of sterilization and evaluation of sterile products, 

sterility testing of pharmaceutical products e.g. sera, vaccines. 

New drug delivery systems. Biopharmaceutics and their 

importance in formulations. 

Pharmacology 

Pharmacology of Autocoids, Harmones, Hormone antagonists, 

Chemotherapeutic agents including Anticancer drugs, 

Bioassays, Immuno Pharmacology, General Pharmacological 

Principles including toxicology, Drug interaction. Pharmacology 

of drug acting on central nervous systems, cardiovascular 

systems, Autonomic nervous systems, Gastro intestinal systems 

and Respiratory systems, Drug acting on the renal systems, 

Drug acting on the blood and blood forming organs. 

Pharmaceutical Analysis 

Principles, Instrumentation and applications of the following, 

Absorption  

spectroscopy UV visible, IR, Flamephotometry, Potentiometry, 

Fluorimetry, Conductometry, Polarimeter and Polarography, 

Pharmacopoeial assays. Principles of NMR, Mass spectroscopy, 

X-ray diffraction and different chromatographic techniques. 

Quality control of Radio pharmaceuticals. 
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Microbiology 

Principles and methods of microbiological assays as per Indian 

pharmacopoeia, methods of preparations of official sera and 

vaccines, Serological and diagnostics tests, Enzymes immune- 

assay, concept and methodology, Sterility testing methodology 

and interpretation, Applications of microorganisms in 

Bioconversions and in pharmaceutical industry. 

Biochemistry 

Metabolism of Carbohydrates, lipids, proteins, methods to 

determine kidney, liver function and Lipid profiles. General 

principles of immunology, Biochemical role of  Harmones, 

Vitamins, Enzymes and Nucleic acids. 

Pharmaceutical Jurisprudence 

Pharmaceutical Ethics, Pharmacy Acts, Drugs and Cosmetics 

Acts and rules with respect to manufacture, sales and storages. 

 


