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BARKATULLAH UNIVERSITY, BHOPAL 

SYLLABUS FOR Ph.D ENTRANCE TEST   

SUBJECT-PHYSICS  

Max. Marks : 100 

Part-A  

Part-B   

 

Note : There will be 100 objective type of questions minimum passing marks will be 

40. No negative marking.  
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BARKATULLAH UNIVERSITY, BHOPAL 

SYLLABUS FOR PH.D. ENTRANCE TEST   

 

SUBJECT CHEMISTRY  

 

Max. Marks : 100 

Part-A-  40 

Part-B – 60 

 

Note :- 

The entrance test shall comprise one paper of multiple choice objective type 100 

questions of one mark each covering all the papers of post Graduate course of 

Chemistry. There will be no negative marking. The candidate must score minimum 

40% marks  to qualify the Entrance exam. 

  
Syllabus for Part-A 

1. Common elementary knowledge of computer  

History of development of computers, mainframe, mini, micro and Super 

Computer Systems, General awareness of Computer Hardware i.e. CPU and 

other peripheral devices (input, output and auxiliary storage devices), Basic 

knowledge of computer systems software and programming language.  

  

2. Chemical sciences  

Structure and Bonding : Concept of hybridization. Molecular orbitals and 

electronic configuration of homonucleare and heteronucleare diatomic molecules. 

Shapes of polyatomic molecules, VSEPR theory. Symmetry elements and point 

groups for simple molecules. Bond lengths, bond angles, bond order and bond 

energies. Types of Chemical Bond (weak and strong) intermolecular forces, 

structure of simple ionic and covalent solids, lattice energy.  

 

Acids and Bases : Bronsted and Lewis acids and bases, pH and pKa, acid-base 

concept in non-aqueous media; HSAB concept. Buffer solution.  

 

Redox Reactions : Oxidatoin numbers. Redox potential, Electrochemical series, 

Redox indicators.  

Energetic and  Dynamics of Chemical Reactions :  
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 Law of conservation of energy. Energy and enthalpy of reactions. Entropy, 

free-energy, relationship between free energy change and equilibrium. Rates of 

chemical reactions (first-and second –order reactions). Arrhenius equation and 

concept of transition state. Mechanisms, including SN1 and SN2 reactions, electron 

transfer reactions, catalysis, Colligative properties of solutions.  

 

Aspects of s.p.d.f. Block  Elements:  

 General characteristics of each block. Chemical principles involved in 

extractions and purification of iron, copper, lead, zinc and aluminium.  

 

Coordination chemistry: Structural aspects, isomerism, octahedral and tetrahedral 

crystal - field splitting of d-orbitals. CFSE, magnetism and colour of transition metal 

ions. Sandwich compounds, metal carbonyls and metal clusters. Rare gas 

compounds, nonstoichiometric oxides. Radio activity and transmutation of elements. 

Isotopes and their applications.  

 

IUPAC Nomenclature of Simple Organic and Inorganic Compounds.  

Concept of Chirality : Recognition of symmetry elements and chiral structures; R-S 

nomenclature, diastereoisomerism in acyclic and cyclic systems; E-Z isomerisms. 

Conformational analysis of simple cyclic (chair and boat cyclohexanes) and acyclic 

systems. Interconversion of Fischer, Newman and Sawhorse projections.  

 

Common Organic Reactions and Mechanisms:  

Reactive intermediates. Formation and stability of carbonium ions, 

carbanians, carbenes, nitrenes, radicals and arynes. Nucleophilic, electrophilic, 

radical substitution, addition and. elimination reactions. Familiar name reactions: 

Aldol, Perkin, Stobbe, Dieckmann condensations; Hofmann, Schmidt, Lossen, 

Curtius, Beckmann and Fries rearrangements; Reimer -Tiemann, Reformatsky and 

Grignard reactions. Diels -Alder reactions; Clasien rearrangements; Friedel-Crafts 

reactions; Wittig reactions; and Robinson annulation. Routine functional group 

transformations and interconversions of simple functionalities. Hydroboration, 
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Oppenaur oxidations; Clemmensen, Wolff- Kishner, Meerwein-Ponndorf-Verley and 

Birch reductions.  

 

Spectral Techniques: Elementary principles and applications of electronic, 

vibrational, NMR, EPR and Mass Spectral techniques to simple structural problems, 

Moss Bauer.     

 

SYLLABUS FOR PART-B 

 

Chemistry of Non-transition Elements : General discussion on the properties of 

the nontransition elements; special features of individual elements; synthesis, 

properties and structure of their halides and oxides, polymorphism of carbon, 

phosphorus and sulphur. Synthesis, properties and structure of boranes, carboranes, 

borazines, silicates carbides, silicones, phosphazenes, sulphur -nitrogen compounds: 

peroxo compounds of boron, carbon and sulphur; oxy acids of nitrogen, phosphorus, 

sulphur and halogens, interhalogens, pseudohali and noble gas compounds.  

 

Chemistry of Transition Elements: Coordination chemistry of transition metal 

ions; Stability constants of complexes and their determination; stabilization of 

unusual oxidation states. Stereochemistry of coordination compounds. Ligandfield 

theory, splitting of d-orbitals in low-symmetry environments. Jahn- Teller effect; 

interpretation of electronic spectra including charge tranfer spectra; spectrochemical 

series, nephelauxetic series Magnetism: Dia-, para-, ferro- and antiferromagnetism, 

quenching of orbital angular moment, spin orbit coupling, inorganic reaction 

mechanisms; substitution reactions, trans effect and electron transfer reactions, 

photochemical reaction of chromium and ruthenium complexes. Fluxional molecules 

iso-and heteropolyacids; metal clusters. Spin crossover in coordination compounds.  

Organometallic Chemistry of Transition Elements: Synthesis, structure and 

bonding, organometallic reagents in organic synthesis and in homogeneous catalytic 

reactions (hydrogenation, hydroformaylation, isomerisation and polymerization); pi-

acid metal complexes, activation of small molecules by coordination.  
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Topics in Analytical Chemistry: Adsorption partition, exclusion 

electrochromatography, Solvent extraction and ion exchange methods. Application 

of atomic and molecular absorption and emission spectroscopy in quantitative 

analysis Light scattering techniques including nephelometry and Raman 

spectroscopy.  

Electronalytical techniques: voltammetry, cyclicvoltammetry, polarography, 

amperometry, coulometry and conductometry ion-elective electrodes. Annodic 

stripping voltammetry; TGA, DTA, DSC.  

Bioinorganic Chemistry: Metal ions in Biology, Molecular mechanism of ion 

transport across membranes; ionophores. Photosynthesis, PSL, PSH; nitrogen 

fixation, oxygen uptake proteins, cytochromes and ferrodoxins.  

Solids: Dislocation in solids, Schottky and Frenkel defects, Electrical properties: 

Insulators and semiconductors superconductors; band theory of solids, Solid-state 

reactions.  

Quantum Chemistry: Plank’s quantum theory, wave-particle duality. Uncertainty 

Principle, operators and commutation relations: postulates of quantum mechanics 

and Schrodinger equation: free particle, particle in a box, degeneracy, harmonic 

oscillator, rigid rotator and the hydrogen atom. Angular momentum, including spin; 

coupling of angular momenta including spin-orbit coupling.  

 

The variation method and perturbation theory: Application to the helium atom; 

antisymmetry and Exclusion Principle, Slater wave functions. Terms symbols and 

spectroscopic states.  

 

Born-Oppenheimer approximation. Hydrogen molecule ion. LCAO-MO and VB 

treatments of the hydrogen molecule; electron density, forces and their role in 

chemical bonding. Hybridization and valence MOs of H2O, NH3 and CH4. Huckel 

pi-electron theory and its applications to ethylene, butadiene and benzene. Idea of 

self-consistent field. 

 

Fast Reaction: Luminescence and Energy transfer processes. Study of kinetics by 

flow techniques, relaxation methods, flash photolysis technique.  
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Macromolecules: Number-average and weight average molecular weights; 

Determination of molecular weights. Kinetics of polymerization. Stereochemistry 

and mechanism of polymerization.  

 

Aromaticity : Huckle’s rule and concept of aromaticity (n) annulenes and 

heteroannulenes, fullerenes (C60)  

 

Stereochemistry and conformational Analysis: Asymmetric synthesis: enantio and 

diastereo selective synthesis, Cram’s rule and Prelog generalization. Effects of 

conformation on reactivity in acyclic compounds and cyclohexanes. Stereochemistry 

of Biphenyls, allenes and spiranes. 

 

Selective Organic Name Reactions: Favorskii reaction; Stork enamine reaction; 

Michael addition, Mannich Reaction; Sharpless asymmetric epoxidation; Ene 

reaction, Barton reaction, Shapiro reaction, Baeyer-Villiger reaction.  

 

Mechanisms of Organic Reactions: Labelling and Kinetic isotope effects, Hammett 

equation, (sigma-rho) relationship, non-classical carbonium ions, neighbouring 

group participation.  

 

Pericyclie Reactions: Selection rules and stereochemistry of electrocyclic reactions, 

cycloaddition and sigmatropic shifts, Sommelet, Hauser, Cope and Claisen 

rearrangements.  

Heterocyclic Chemistry: Synthesis and reactivity of furan, thiophene, pyrrole, 

pyridine, quinoline, isoquinoline and indole; Skraup synthesis, Fischer indole 

synthesis.  

 

Reagents in Organic Synthesis: Use of the following reagents in organic synthesis 

and functional group transformations; Complex metal hydrides, lithium 

dimethylcuprate, lithium disopropylamide (LDA) dicyclohexylcarbodimide. I,3-

Dithiane (reactivity umpolung), trimethylsilyl iodide, tri-n butyl tin hydride, 
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Woodward and prevost hydroxylation, osmium tetroxide, DDQ, selenium dioxide, 

Wilkinson’s catalyst,  Baker yeast.  

 

Thermodynamics: First law of thermodynamics, relation between Cp and Cv; 

enthalpies of physical and chemical changes; temperature dependence of enthalpies. 

Second law of thermodynamics, entropy, Gibbs-Helmoholtz equation. Third law of 

thermodynamics and calculation of entropy.  

 

Chemical Equilibrium: Free energy and entropy of mixing, partial molar quantities, 

Gibs-Duhem equation. Equilibrium constant, temperature-dependence of equilibrium 

constant, phase diagram of one-and two-component systems, phase rule.  

 

Ideal and Non-ideal solutions: Excess functions, activities, concept of hydration 

number: activities in electrolytic solutions; mean ionic activity coefficient; Debye-

Huckel treatment of dilute electrolyte solutions.  

 

Electrochemistry: Electrochemical cell reactions, Nearnst equation, Electrode 

Kinetics, electrical double layer, electode/electrolyte interface, Batteries, primary & 

secondary Fuel Cells, corrosion and corrosion prevention. 

 

Surface Phenomenon: Surface tension, adsorption on solids, electrical phenomenan 

at interfaces, including electrokinetic, micelles and reverse micelles: solubilization, 

micro-emulsions. Application of photoelectron spectroscopy. ESCA and Auger 

spectroscopy to the study of surfaces.  

 

Statistical Thermodynamics: Thermodynamic probability and entropy; Maxwell-

Boltzmann, Bose-Einstein and Fermi-Direc statistics. Partition function: rotational, 

translational, vibrational and electronic partition functions for diatomic molecules; 

calculations of thermodynamic function and equilibrium constants.  

Non-equilibrium Thermodynamics: Postulates and methodologies, linear laws, 

Gibbs equation, Onsager reciprocal theory.  
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Reaction Kinetics: Methods of determining rate laws; Mechanisms of photochemical, 

chain and oscillatory reactions. Collision theory of reaction rates; steric factor, treatment of 

unimolecular reactions. Theory of absolute reaction rates, comparison of results with Eyring 

and Arrhenius equations. Ionic reactions: salt effect. Homogeneous catalysis and Michaelis-

Menten kinetics; heterogeneous catalysis.   

 

Photochemistry : Cis-trans Isomerisation, Paterno-Buchi reaction, Norrish Type I and II 

reactions photoreaction of Ketones, di-pomethane rearrangement, photochemistry of arenas.  

 

Drug Design : Prodrugs, Hard & Soft drugs, Structure-Activity relationship  (SAR), 

Bioisosterism, Theories of drug activity, QSAR-Development of QSAR, Drug Receptor 

interactions, Physio-Chemical parameters. 
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Barkatullah University , Bhopal ( M.P. ) 

Syllabus for Ph.D.M.Phil. Entrance Test 2012 

Subject – Mathematics  

                   

Maximum Marks : 100 

Minimum Marks :  40 

 

Note : There will be 100 objective type of questions Minimum Passing Marks will be 

40. No negative marking.  
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Barkatullah University , Bhopal ( M.P. ) 

Syllabus for Entrance Test 
For Admission to Ph.D. Course in 

Statistics 
                                                                           Max. Marks :   100 

Min. Makrs : 40 

 

Note : There will be 100 objective type of questions Minimum Passing Marks will be 

40. No negative marking.  

UNIT  I : Probability Theory, Standard discrete and Continuous distributions.   

Sampling distributions. Standard errors and asymptotic distributions, 

distribution of order statistics and range Simple, Partial and Multiple 

Correlation Coefficients and related tests, Simple and multiple linear 

regression. 

 

UNIT II :        Methods of estimation. Properties of estimators. Confidence intervals, 

Testing of hypotheses. Tests  of  Significance: Small and  Large sample tests. 

Analysis of discrete data and chi-square test of goodness of fit. Simple 

nonparametric tests for one and two sample problems. 

 

UNIT III :       Gauss-Markov models, Analysis of variance and covariance. Fixed, random 

and mixed effects models. Designs of Experiments Three basic designs, 

Factorial Experiments. Incomplete Block Designs, BIBD.  

UNIT IV : Sampling  - Simple Random Sampling , Stratified Random Sampling , 

Systematic Sampling. Statistical Quality Control- Process Control & Product 

Control. Control Charts and acceptance sampling. 

UNIT  V :    Linear Programming – Graphical & Analytical methods for solving LPP. 

Duality and related theorems. Assignment  & Transportation Problems . 

Vital Statistics – Fertility & Mortality Rates  ,Life Table and it’s  

construction. 

 

Note :   (i)  Each unit will be of  EQUAL  weight . 

(ii) Questions will be of  ‘ MCQ’   type . 
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BARKATULLAH UNIVERSITY, BHOPAL 

SYLLABUS OF Ph.D. ENTRANCE EXAM 2012 

Ph.D. IN EARTH SCIENCE/ GEOLOGY  

 

Maximum Marks: 100 

Minimum Marks : 40 

  
 

Note : There will be 100 objective type of questions Minimum Passing Marks will be 

40. No negative marking.  
  

All questions would be of the multiple choice type. The question paper will be divided into 

two parts : 

 

Part-A  This will have question of B.Sc. Level (As per syllabus taught in Indian 

Universities) from the areas of Physical Geology, Structural Geology, 

Stratigraphy, Palaeontology, Mineralogy, and Petrology.  

 

Part-B This part of the questions paper will have questions of M.Sc. Level (As per 

syllabus taught in Indian Universities) from Geomorphology, Geodynamics, 

Structural Geology, Stratigraphy, Environmental Geology, Mineral 

exploration, Ore Geology Indian Mineral deposits, Mineral economics, 

Engineering geology, hydrogeology and G.I.S. 
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 BARKATULLAH UNIVERSITY, BHOPAL  

Syllabus for Ph D Entrance Exam 2012 

Subject – Computer Science  
Max. Marks : 100 

Min. Marks : 40 
 

Note : There will be 100 objective type of questions. Minimum Passing Marks will be 

40. No negative marking.  

 

Discrete Structures :- 
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Advanced Windows Programming : Multiple document interface (MDT) multi 

threading, object linking and Enbel, Active X control, Active T emplel library (ALT)  
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Max. Marks : 100 

Min. Marks : 40 
 

Note : There will be 100 objective type of questions. Minimum Passing Marks will be 

40. No negative marking.  
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BARKATULLAH UNIVERSITY, BHOPAL  

Syllabus for Ph D Entrance Exam 2012 

Subject – Botany 
Max. Marks : 100 

Min. Marks : 40 
 

Note : There will be 100 objective type of questions. Minimum Passing Marks will be 

40. No negative marking.  

 

Unit-1 Biology and diversity of virus, Bacteria, Fungi, Algae, 

Bryophyta, Pteridophyta                                                

 1)  General account, classification, ultra structure, nutrition, Reproduction and 

Economic importance of Virus,  Archaebacteria, Eubacteria, Cynobacteria, 

Mycoplasma, Actinomycetes, Rickettsiae, Chlamydiae                                                             

2)  General Characteristics, Classification, Ultra structure, Reproduction and 

Economic Importance of fungi. Fungi in Medicine, Food, Antibiotics, 

Vitamins, steroids, Fermentation, Industries, Mycorrhiza, Biocontrol agent, 

Fungal disease in plant & Humans                                                                                             

3)  General characteristics, .Diversified habitat, Classification, Thallus 

organization, Ultra structure, Nutrition, pigmentation, Flagella Reproduction 

and Economic Importance of Algae.                                                                                          

4) General characteristics, Distribution, Classification, Morphological 

Structure, Reproduction, Life history Ecological & Economical importance 

of Bryophytes                                                                                                                  

5)  General Characteristics, Classification, Internal & External Morphology, 

Reproduction,& life history of Pteridophytes.                                                                            

  

Unit–II  Biology and Diversity of Phanerogames                                                

1)  General Characteristics, Classification, Evolution, Distribution, Complexity 

of gametophyte(Reproduction) Economic Importance of Living and fossil 

Gymnosperms                                             

2)  Origin and Evolution of Angiosperms, Plant Identification, Angiosperms 

Taxonomy-Aims, Fundamental component (Alpha, Beta & Gama ) Principle 

and rules of Nomenclature, modern trends in Taxonomy, Taxonomic Tools, 

Herbarium, Flora, Botanical Garden, Classification of Angiosperms, 

Primitive angiosperms.                                                                                                
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3)  Flower development, Morphology of Stamens and Carpel & their Evolution, 

Diagnostic characteristic, Economic Importance and members of families of 

dicot and monocot.                                                                                                                      

4)  Apical and floral meristems, SAM,RAM, Root & Shoot growth & 

Differentiation Tissues, Secondary growth (normal and abnormal),Leaf 

growth and differentiation, Secretary ducts and laticifers, lateral roots, root 

hairs, root microbe interaction.                                                                            

5)  Vegetative and sexual Reproduction, Microsporogenesis, Development of 

male gametophytes, Megasporogenesis, Development of female 

gametophytes, Pollination, Self incompatibility,  Double fertilization, 

Embryogenesis, types of endosperms & their development, Polyembryoni, 

apomixes, Fruit & Seed development and dispersal.            

 

  

Unit –III Molecular Biology                                                                                    

1)  Structural organization of Prokaryotic & eukaryotic plant cell, Structure and 

function of cell wall, cytoskeleton, Plasma membrane and cell organelles,                               

2)  Chromosome structure and their special types, karyotypes analysis & 

evolution, structural and numerical changes in chromosomes, cell division, & 

cell cycle                                                

3)  Genetics of prokaryotes and eukaryotes, Cytoplasmic & gene interaction, 

Male sterility, Molecular marker.                                                                                                

4)  Conformation of nucleic acid (A,B,Z, DNA, RNA)DNA replication, repair 

and damage, recombination. Mutation, conformation of Protein.( 

Ramchendran  plot), secondary, tertiary, and quaternary structure of protein 

& protein synthesis, Transposable elements                                                                               

5)  Control   of gene expression at transcriptional & translation  level, Immune 

system and cancer.                                                                                                                       
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UNIT-IV  Plantphysiology, Biochemistry Biotechnology, Tissueculture  

1) Plant water relation,Absorption, Transpiration of water and food, Cell 

signaling, Principles of thermodynamics, Signal transduction receptors, 

pathway.                                                         

2)  Enzyme, Nitrogen metabolism, Photosynthesis, Respiration, Carbohydrate, 

Lipid & Protein.                                                                                                                           

3)  Plant Growth Regulators and Elicitors, Flowering process (floral induction, 

Development, Photoperiodism Phytochrome, Cryptochrom, 

Photomorphogenetic receptors, vernalization.) & Stress Physiology.                                        

4)  Principle and scope of Biotechnology, Intellectual property rights, 

Recombinant DNA technology, Genomic and  cDNA  library , PCR, DNA 

finger printing, Genetic engineering of plants, Transgenic, Genetic 

manipulation of microbes, Molecular markers, Role of Biotechnology in 

Industries, medicine and Agriculture.                                                                                    

5)  General Introduction & scope of plant cell and tissue culture techniques of 

tissue culture, Organogenesis and advanced embryogenesis, Somatic 

hybridization Application of plant tissue culture, Secondary metabolites, 

Cryo preservation and germplasm storage.    

 

UNIT–V Environmental Biology and economic Botany                                      

1)  Principle & scope of environmental Biology, Earth Man & Environment, 

Physicochemical and Biological factors, Wetlands & Waste land 

conservation,  Natural resources and Sustainable development,   

2)  Ecosystem Component, Energy flow, Food chain and food web, Succession, 

Ecological adaptation, Community.                                                                                            

3)  Biodiversity and its conservation, Field bank and Gene bank, Seed bank,  In 

vitro depositories, National parks, Sanctuaries, Botanical garden, Biosphere 

reserves, Hot spots, Endemism, Endangered and Threatened species.                                       

4)  Geological hazards –landslides, floods, Earth quake, Volcanism, Avalanche, 

Natural and Anthropogenic source of pollution  and their management , 

Climate change  and Global warming, Environmental laws and Education. 

 5)  Utilization of resource from forest, grass land and aquatic habitats, food 

forage and fodder, timber, non wood forest products, Ethnobotany scope, 

importance                                                                      

 



Page 36 of 63 

BARKATULLAH UNIVERSITY, BHOPAL  

Syllabus for Ph D Entrance Exam 2012 

Subject – Zoology 
Max. Marks : 100 

Min. Marks : 40 
 

Note : There will be 100 objective type of questions. Minimum Passing Marks will be 

40. No negative marking.  

UNIT TOPICS 

I 1. Classification of chordates and non-chordates 

 2. Trends in Biosystematics: Chemotaxonomy, Cytotaxonomy and Molecular 

taxonomy  

 3. Taxonomic categories, Biodiversity and Biodiversity Indices 

 4. Phylogenetic and Biological concept of species 

 5. Populations and their characters, demography, growth and regulation 

  

II 1. Histological and cytological techniques 

 2. Separation techniques, Immunological techniques, Electrophoresis 

 3. General principles and application: Spectrophotometer, Ultracentrifuge, 

Cryotechniques, flame photometers, Microscopy 

 4. Biomaterials and Nano particle: Their structural and functional Genomics 

 5. Membrane channel pumps (transport mechanism) 

 6. Cell: Cell signaling, adhesion and communication 

  

III 1. Comparative anatomy of vertebrates: Heart, Aortic Arches, Urinogenital 

system 

 2. Morphometry, Physico - chemical parameter of water bodies 

 3. Bio-indicators 

 4. Causes of pollution of aquatic resources, their management and 

conservation. 

Method of water quality monitoring: BOD, COD 

 5. Fish culture, fresh water, Prawn culture, Economic interface and by 

products of fishes 

 6. Sexual cycle, fecundity, parental care 

IV 1. Kinds of Environmental Pollution 

 2. Toxicology, Toxicity, Testing principles, Toxicants 
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 3. Neural and Hormonal control of animal behavior 

 4. Gametogenesis: Spermatogenesis, Oogenesis 

 5. Totipotency and Pleuripotency 

 6. Haemopoietic stem cell, blood cell formation 

V 1. Digestive and Metabolism, Respiratory and Circulatory mechanism 

 2. Reproductive mechanism, chemical and nervous co-ordination 

mechanism. 

Excretory and osmoregulatory mechanism 

 3. Thermodynamics and its application to biological systems, Homeostasis 

and Environmental limiting factors 

 4. Environmental impact assessment and sustainable development 

 5. Adaptation Levels: Various adaptation viz. Migration, Aquatic (Deep sea 

and Hill stream adaptation), Volent adaptation, Desert adaptation 

 6. Sericulture, Insect pest management, strategies and tools.  

Common pests of Cotton, Sugarcane, Paddy, stored grains, citrus fruits, 

mangoes and household. 

 

BOOKS FOR REFERENCE: 

1. Alcock, J. Animal Behavior: An evolutionary Approach. Sinauer Assoc. Sunderland, 

Massachusetts, USA. 

2. Berril B. I. and Karp. G. Development Biology. Mcgraw Hill, New York 

3. Watson Gilman Witkowski Zoller Recombinant DNA Scientific American Books: Karp 

Gerald Cell Biology 

4. Odum: Ecology 

5. L. Veera Kumari: Bio-Instrumentation  

6. Dallela and Sharma: Animal Taxonomy. Ramnath Publication 

7. Hochachka: Biochemical Adaptation. Princeton University, New Jersey.  
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BARKATULLAH UNIVERSITY, BHOPAL  

Syllabus for M.Phil./Ph.D. Entrance Exam 2012 

Subject – Zoology  
Max. Marks : 100 

Min. Marks : 40 
 

(Only UTD) 

Note : There will be 100 objective type of questions. Minimum Passing Marks will be 

40. No negative marking.  

 

Cell and its Structural organization and function of intracellular 

organelles: Cell membrane/wall, nucleus, mitochondria, Golgi bodies, 

lysosomes, endoplasmic reticulum, peroxisomes, plastids, vacuoles, 

chloroplast, structure & function of cytoskeleton and its role in motility. 

 

Cell division and cell cycle; Mitosis and meiosis, their regulation, steps in 

cell cycle and control of cell cycle. 

 

Biomolecules: Structure, functions, properties and their significance 

(protein, Carbohydrates, Lipids, Nucleic Acids and Vitamins). 

 

Mendelian principles: Dominance, segregation, independent assortment, 

deviation from Mendelian inheritance and genetic variation. 

Concept of gene and Genetic engineering, Alleles, multiple alleles, 

pseudo 

alleles, Cloning and Transgenics. 

Principles and methods of Taxonomy: Concepts of species and 

hierarchical taxa, biological nomenclature, classical and quantitative 

methods of taxonomy of plants, animals and microorganisms. 

Level of structural organization: Unicellular, colonial and multicellular 

forms; levels of organization of tissues, organs and systems, comparative 

anatomy. 
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Emergence of evolutionary thought: Lamarckism; Darwin-Concepts of 

variation, adaptation, struggle, fitness and natural selection; Mendelism; 

spontaneity of mutation and evolutionary synthesis. 

Statistical methods: measures of central tendency and dispersal; 

probability distributions (Bionomial, Poisson and normal), sampling 

distribution; difference between parametric and non-parametric statistics; 

confidence interval; errors; levels of significance; regression and 

correlation; t-test, analysis of variance; X2 test basic introduction to 

Multivariate statistics etc. 

 

Biodiversity: Concepts, management and conservation issues and their 

solutions. 

Ecology: Physical conditions of environment: temperature, light & water, 

Biogeochemical cycles; Ecosystem, concept, structure and function, Food 

chain and food web: Energy flow; Succession. 

Fisheries Biology 

Brief account of major fisheries in India and Madhya Pradesh. Freshwater 

and Marine fisheries. 

Fisheries and Industry: Fish processing, methods of processing, fish related 

industries and fish product export related industries. 

Fisheries Biotechnology: Fish preservation, its effects on nutritional and 

culinary characteristics, fish preservation and related problems and 

remedies. 

Fish breeding and mass production: Induced breeding and transgenic 

breeding. Fish farming and culture. 

Fisheries management and fisheries related marketing strategies. 
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BATKATULLAH UNIVERSITY, BHOPAL-462026 

DEPARTMENT OF ENVIRONMENTAL SCIENCES & LIMNOLOGY  
SUBJECT - ENVIRONMENTAL SCIENCES  

DOCTORAL ENTRANCE TEST (DET) 

 
NOTE 1: The entrance test shall comprise of one multiple choice objective type paper 

having one hundred questions of one mark each (covering all the basic papers of the 

concerned Post Graduate course and has also been adopted form UGC NET Syllabus) of 

three hours duration to assess the fundamental knowledge of the candidate. There will be no 

negative marking. The candidates must score minimum 40% marks (35% for 

SC/ST/Physically handicapped) to qualify the Entrance Test. 

NOTE 2:  At least 10 objective questions from each unit.  

  

DURATION: 3 hrs                                                                      MAXIMUM MARKS: 100 

 

UNIT I.     BASIC PRINCIPLES OF ENVIRONMENTAL SCIENCES 

Definition, Principles and scope of environmental science, Man and environment, 

ecosystem, pathways in ecosystem. Physico-Chemical and Biological factors in the 

environment. Geographical classification and Zones. Structure and composition of 

Atmosphere, Hydrosphere, Lithosphere and Biosphere. Natural resources and its conservation 

and sustainable development 

 

UNIT II.       FUNDAMENTALS OF ENVIRONMENTAL CHEMISTRY 

Stochiometry, Solubility product, solubility of gases in water, the carbonate system, 

Unsaturated and saturated hydrocarbons, radio nuclides. Chemical compositions of Air: 

Classification of elements, chemical speciation, Particles, Ions and radicals in atmosphere, 

chemical processes for formation of inorganic and organic particulate matter, thermo 

chemical and photochemical reaction in atmosphere Oxygen and Ozone chemistry, 

chemistry of air pollutants, photochemical smog 

Water Chemistry: Chemistry of water, Concept of DO, BOD, COD, Sedimentation 

coagulation, Filtration, Redox potential. 

Soil Chemistry: Inorganic and organic components of soil, Nitrogen pathways and NPK in 

soils. 

Toxic Chemicals in the environment-Air, Water: Pesticides in water, Biochemical aspects of 

Arsenic, Cadmium, Led Mercury, Carbon monoxide, Ozone and PAN pesticides, 

insecticides, MIC, carcinogens in the air. 
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UNIT III.      ECOLOGICAL CONCEPTS 

Definition, Principles and scope of ecology, Human ecology and Human settlement, 

evolution, origin of life and speciation. Ecosystem: Structure and functions, Abiotic and 

biotic components, energy flows, food chains, Food, web, Ecological pyramids, types and 

diversity. Ecological succession, population, Community ecology and Parasitism, 

Preypredator relationships. Common flora and fauna in India. 

Aquatic: Phytoplankton, Zooplankton and Macrophytes. Terrestrial: forest, Endangered and 

Threatened Species. 

Biodiversity and its conservation: Definition, Hotspots of biodiversity, Strategies for 

biodiversity conservation, National Sanctuaries, Gene pool. 

Micro flora of Atmosphere: Air Sampling techniques, Identification of aeroallergens, Air-

borne disease and allergies.  

Environmental Biotechnology: Fermentation Technology, Sericulture Technology, 

Biofertilizer Technology. 

 

UNIT IV.       ENVIRONMENTAL GEOSCIENCES 

The Earth system and Biosphere: Conservation of matter in various Geosphere, Lithosphere, 

Hydrosphere, Atmosphere and Biosphere, Energy budget of the earth, earth’s environment, 

and seasons. Ecosystems flow of energy and matter, coexistent in communities-Food webs, 

Earth’s major ecosystems-terrestrial and aquatic, General relationship between landscape, 

biomes and climate, Climate of India, Indian Monsoon, El nino, Droughts, Tropical 

cyclones and Western Disturbances 

Geological hazards : Earth’s process, Concept of residences and rate of natural cycles, 

Catastrophic geological hazard, Study of floods, Landslide, Earthquakes, Volcanism and 

Avalanche, Prediction and perception of the hazards and adjustment to hazardous activities. 

Mineral Resources and environment: Global Water  Balance, Ice sheets and fluctuating of 

sea levels, Origin and composition of seawater, hydrological cycle, factor influencing the 

surface water, Types of Water, Resources of Ocean, Oceans pollution by toxic wastes, 

Human use of surface water and ground water, Ground water pollution. 

Principles of remote sensing and its application of environmental science, Application of 

GIS in environmental management. 

 

UNIT V.       ENERGY RESOURCES 

Sun as source of energy, Solar radiation and it’s spectral characteristics, Fossils fuels-

classification, compositions, Physico-chemical chrematistics and energy content of coal, 

Petroleum and natural gas, Principles of generation of hydroelectric power, Thermal energy 
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conversion, Wind energy, Hydro-energy,  Geothermal energy, Solar collector, Photovoltaic, 

Solar pond, nuclear energy-Fission and fusion, magneto hydrodynamic power, Bio-energy 

from biomass and biogas, Anaerobic digestion, Energy use pattern in different parts of the 

World. 

Environmental implication of energy uses, CO2 emissions, Global warming, Air and 

Thermal pollution, Radioactive waste and radioactivity form nuclear reactors, Impacts of 

large scale exploitation of Solar. 

 

UNIT VI.      POLLUTION 

AIR: Natural and anthropogenic source of pollution, Primary and Secondary pollutants , 

Transport and diffusion of pollutants, gas laws governing the behavior of pollutants in the 

atmosphere, Methods of monitoring and  control of air pollution SO2, NOx, CO, SPM, 

Effects of pollutant on Climate, human beings, plants and animals, Acid rain, Air Quality 

standards. 

Water: Types, Sources and consequences of water pollution, Physio-chemical and 

Bacteriological sampling and analysis of water quality, Standards, Sewage waste water 

treatment and recycling .Water quality standards. 

Soil: Physico-chemical and Bacteriological sampling as  analysis of soil quality, Soil 

pollution control, Industrial waste effluents, and heavy metals. Their interaction  with soil 

components, Soil microorganism and their functions, Degradation of different insecticides, 

fungicides and weedcides in soil, Different kind of Synthetic fertilizer (NP& K) and their 

interaction with different component of soil. 

Noise:  Sources of noise pollution Measurements of noise and indices, effect of 

metrological parameters on noise propagation, Noise exposure levels and Standards. Noise 

control and battement measures. Impact of noise on human health. 

Marine: Sources of Marine pollution and control, Criteria employed for disposal of 

pollutants in marine system-coast management. Radioactive and thermal Pollution. 

 

UNIT VII.      ENVIRONMENTAL IMPACT ASSESSMENT 

Introduction to environmental impact assessment and environmental Management Plan. 

EIA guidelines 1994. Notification of Government of India, Impact Assessment 

Methodologies, generalized approach to impact analysis, Procedure for reviewing 

environmental impact analysis and statement. Guidelines for Environmental Audit, 

Introduction to environmental Planning. 

Base line information and prediction (land, water, atmosphere, energy etc) restoration and 

rehabitation technologies. Land use policy for India, Urban planning for India, Rural 
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planning and Land use pattern. Concept and strategies of sustainable development, Cost-

Benefit analysis. Environmental priorities in India and Sustainable development. 

 

 

UNIT VIII.     ENVIRONMENTAL WASTE MANAGEMENT  

Sources and generation of solid waste, their characteristics, chemical composition and 

classification. Different method of disposal and management of solid waste (Hospital Waste 

and Hazardous waste) recycling of waste material. Waste minimization technologies. 

Hazardous Waste Management and Handling Rule-1989, Resource Management, Disasters 

Management and Risk analysis. 

Environment protection-issues and problems, International and national efforts for 

environment protection. Provision of constitution of India regarding Environment (Article 

48A and 58A). 

Environmental Policy resolution, Legislation, Public Policy Strategies in pollution control, 

Wildlife Protection Act amended-1991, Forest conservation act-1980, Indian Forest Act 

(Revised)-1982, Air (Prevention and control of Pollution) Act-1981 as amended by 

Amendment Act 1987 and rule 1982, Motor vehicle Act, 19888, The water (Prevention and 

control Pollution) Act, 1974 as amended up to 1988 and rules 1975, The environmental 

(Protection) Act, 1986 and Rules 1986. 

Scheme of labeling of environment friendly product (Eco mark), Public liability Insurance 

Act, 1991 and Rules 1991. 

 

UNIT IX.     BIO-STATISTICS 

Basic elements and tool of Statistical analysis, Probability, assembling, measurement and 

distribution of attributes, Distribution-Normal t and x, Poisson and Binomial Arithmetic, 

Geometric and Harmonic means, Matrices, Simultaneous linear equation tests of hypothesis 

and significance. 

Introduction to environmental system analysis, Approaches to development of model, Liner 

simple and multiple regression model, validation and forecasting, Model of population  

growth and interaction, Lotka-Voterra model, Leslie’s matrix model, point source stream 

pollution model, box model Gaussian plume model. 

 

 

 

 

 



Page 44 of 63 

UNIT X.   ENVIRONMENTAL AWARENESS 

Environmental education and Awareness, Environmental ethics Global imperatives, Global 

environmental problems-Ozone depletion, Global warming and climatic change, Current 

environmental issues in India. 

Context: Narmada Dam, Tehri Dam, Almethi Dam. Soil erosion, Soil formation and 

reclamation of Usra, Alkaline and Saline Soil, Waste lands and their reclamation, 

Desertification and its control. 

Vehicular pollution and urban air quality, Depletion of Natural Resources, Biodiversity 

conservation and Agenda-21, Waste disposal, Recycling and power generation, Fly ash 

utilization. Water crises-conservation of water, Environmental Hazards, Eutrophication and 

restoration of Indian Lakes, Rain water harvesting, Wetlands conservation, Epidemiological 

issues (i.e. Goitre, Fluorosis and Arsenic). 
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Note 1: The Entrance test shall comprise of ten objective or short definitions like 

questions will be asked from each unit, in all 100 Marks of questions will be asked 

which have to be answered in Three hours to access the fundamental knowledge of 

the candidates. There will be no negative marking. The merit list shall be prepared 

according to percentage of score  and minimum qualifying score shall be of 40% 

marks to qualify the entrance Test. 

 

Note : Three will be 100 objective type of questions minimum passing marks will be 

40. No negative marking.  

 

Duration- 3 hrs.           Marks- 100 

 

Unit-I  

1. Morphology and ultra structure of bacteria: cell wall of eubacteria and 

archaebacteria. 

2. Cell membrane: structure, composition and properties. 

3. Antigenic properties, structure and function of capsule flagella cilia 

and Pilli. 

4. Cultivation of bacteria: aerobic and anaerobic. 

5. Bacterial growth: growth kinetic-growth rate and generation time; 

synchronous and continuous culture. 

Unit-II 

. 

1. General morphology and ultra structure of viruses: capsids – helical 

symmetry, icosahedral symmetry and complex symmetry. Viral 

genomes and its types Antigenic drift and Antigenic shift in Viruses 

2. Viral related agents: viroids and prions. 

3. Cultivation of viruses in embryonated eggs, experimental animals and 

cell culture: primary and secondary cell cultures, suspension cell 

cultures and monolayer cell cultures. 

4. Serological methods:  Haemagglutination, haemagglutination 

inhibition, complement fixation, IFA, ELISA, RIA.Purification of 

viruses. 
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Unit-III 

 

   1. General features classification & nomenclature of fungi. History of  

Mycology, occurrence, nutrition and growth of fungi.  

2. Structure reproduction vegetative, asexual and sexual structure of 

fungi, Ecology of soil fungi (fungistasis, fungicidal, antagonism, 

symbiosis, synergismetc).   

3. Mycosis, Keratinophylic and Dermatophylic fungi its Culture 

Cultivation and characterization. 

Unit-IV 

 

1. General characteristics immunity, occurrence, classification 

reproduction of protozoa. 

2. protozoan diseases: Malaria, Amoebiasis, Toxoplasmsis, 

Leishmaniasis, Trypanosomiasis, Balantidium coli: their causative 

agents, sources, transmission, Laboratory diagnosis, prevention & 

control 

 

Unit-V 

 

1. Immune response: Innate immune mechanism, Defence barriors, Adaptive 

or Acquired Immunity, Anatomical organization of immune system: 

2. Primary and Secondary lymphoid organs, Cells of immune system: 

Mononuclear cells and granulocytes, Antigen presenting cells(APC),T and 

B Cells and their subsets, NK cells and Dendritic cells. 

3. Vaccine, its types and function. 
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BARKATULLAH UNIVERSITY, BHOPAL 
SYLLABUS FOR Ph.D ENTRANCE TEST   

SUBJECT-BIOTECHNOLOGY 

Time : 3 hrs. 

Max. Marks : 100  

 

Note : There will be 100 objective type of questions minimum passing marks will be 

40. No negative marking.  
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               Total      600
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BARKATULLAH UNIVERSITY, BHOPAL 

SYLLABUS FOR ENTRANCE TEST FOR PH.D. 

SUBJECT : GENETICS 
 

Max. Marks : 100 
 

Note : There will be 100 objective type of questions Minimum Passing Marks will be 

40. No negative marking.  
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