
B.Sc. II  
BIOTECHNOLOGY 

 
PAPER – I 

 
MOLECULAR BIOLOGY & BIOPHYSICS 

                                                                                                                  M.M. 50 
 

UNIT-I  
 

1. Nucleic Acid: Bases, Nucleosides and Nucleotides, DNA and RNA structure. 
2. Plasmids.  
3. Transposons: Repetitive elements, LINEs & SINEs, Structure  of Gene. 

 
UNIT-II  
 

1. DNA Replication: Enzymes involved and mechanism of DNA Replication in Prokaryotes. 
2. Mutation: Molecular level of Mutation, Types of Mutagens, Spontaneous and Induced 

Mutation. 
3. DNA Repair: NER, BER and Mismatch Repair.    

 
UNIT-III 
 

1. Genetic Code: Features, Condon Assignment and Wobble hypothesis. 
2. Transcription: Initiation, Elongation and Termination in Prokaryotes.  
3. Translation: Initiation, Elongation and Termination Translation machinery in Prokaryotes. 

Operon-Concept of Operator, Regulator, Promoter gene, Inducer and Co-repressor. 
 

UNIT –IV 
 

1.  Biophysics : Introduction, Scope and Application 
2. Principle, Structure, Functions of the following: 

a. Microscopy b. Colorimeter and Spectroscopy c. Electrophoresis 
d. Centrifugation e. Chromatography.  
 

UNIT –V 
 

1. Radioisotopes techniques: Measurement of radioactivity, Ionization Chambers, Geiger Muller 
and Scintillation Counter.  

2. Autoradiography and DNA Fingerprinting. 
3. Biosensor. 
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List of Books  

 
1. Gerald Karp - Cell and Molecular biology, 4th Edition (2005). 

2. Lewis J.Klein Smith and Valerie M.Kish-Principles of cell and molecular biology-Third 

3. Edition (2002) 

4. P.K. Gupta- Cell and molecular biology, Second Edition (2003), Rastogi publications. 

5. Richard M-Twyaman-Advanced Molecular Biology, First South Asian Edition (1998), 

VivaBooks Pvt. Ltd. 

6. K. Wilson and J.Walker (2012) Principle and Techniques of Biotechnology and 

MolecularBiotechnology. 

7. Upadhya and Upadhya : Biophysical Chemistry. 

8. David, I. Nelson and Michael M.Cox :Lehniger : Principal of Biochemistry 4th Edition. W.H. 

Freeman and Company, New York. 

9. Buchanan, Gruissemen& Jones (2015) Biochemistry & Molecular Biology of Plant, 2nd 

edition. 
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B.Sc. II  
BIOTECHNOLOGY 

 
PAPER II  

 
RECOMBINANT DNA TECHNOLOGYAND GENOMICS  

                                                                                                                                               M.M. 50 
 
UNIT-I 
 

1. Recombinant DNA technology: General concept. Steps in gene cloning and application. 
2. Host controlled Restriction Modification System, Ligases and Polymerases, Klenow fragment, 

Taq, Pfu polymerase and Nuclease (Endo, Exo and restriction endonuclease). 
3. Modification Enzyme (Kinase, Phosphates and terminal deoxynucleotidyl transferase). 

Reverse Transcriptase. 
 
UNIT –II 
 

1. Vectors: Plasmid, Bacteriophages, Cosmid, SV40 and Expression vectors. 
2. Gene Library: Genomic and cDNA library. 
3. Selection and Screening of Recombinants: Genetic and Hybridization methods. 

 
UNIT –III 
 

1. PCR: Types of PCR, Steps (Denaturation, Annealing and Extension); Applications, 
Advantages and Limitation of PCR. 

2. Molecular Marker-RFLP, RAPD and Micro array. 
3. Human Genome Project. 
 

UNIT-IV 
 

1. Basic concept of Gene Transfer Methods: Microinjection, Electroporation, Lipofection and 
Microprojectile. 

2. Gene Therapy: In vivo and  Ex vivo, Germ line and Somatic gene therapy. 
3. Basic idea of Stem cell technology: Types of stems cell cultures and their Significance.  

 
UNIT-V 
 

1. Introduction to Bioinformatics: History, Objective and Application. 
2. Major Bioinformatics Resource – NCBI , Types of Databases (Primary and Secondary 

Databases) , BLAST and FASTA 
3. Basic concept of Genomics and Proteomics 
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List of Books  
 

1. B.D. Singh (2004) Biotechnology, Expanding Horizons. First Edition. Kalyani Publishers, 
Ludhiana. 

2. P.K. Gupta (2005) Biotechnology and Genomics, Rastogi Publication, Meerut. 

3. Stan bury and Whittaker - Principles of Sterilization techniques, First Indian reprint Edition 

(1997). Aditya Book (P) Ltd. New Delhi. 

4. L.E. Casida (1994)Industrial Microbiology Edition . 

5. A.H. Patel (2003) Industrial Microbiology 4th Edition. 

6. K.S. Bilgrami and A.K. Pandey(1998) Introduction to Biotechnology Edition 2nd (1998) 

7. U Satyanarayan (2005) Biotechnology, First Edition Books and Allied (P) Ltd. Kolkata. 

8. Atul kumar and VandanaA.Kumar (2004) Plant Biotechnology and tissue culture, Principle and 

Perspectives, International Books Distributing Co. Lucknow. 

10. S Choudhuri, and DB Carlson (2008) Genomics: Fundamentals and applications, 1st edition. 

11. TK Attwood and DJ Parry (2009) Introduction of Bioinformatics. 

12. Philip E Bourne Helge Whisking (2003) Structural Bioinformatics. 

13. Des Higgins and Willie Taylor (2000) Bioinformatics Sequence, Structure and Databanks. 
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List of Practical’s 
 

MOLECULAR BIOLOGY, BIOPHYSICS, RECOMBINANT DNA TECHNOLOGY AND 
GENOMICS  

 
 

1. Isolation of DNA from Plant cell. 
2. Estimation of DNA by DPA method. 
3. Isolation RNA from yeast cells  
 
Experiment based on- 
4. Centrifugation  
5. Spectrophotometer/Colorimeter 
6. Electrophoresis 
7. Paper chromatography/TLC 

     
      Experiment based on Bioinformatics - 

8. Retrieve DNA /Protein sequence from Biological Data Bases (NCBI). 
9. Use of tools studied  
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SCHEME FOR PRACTICAL EXAMINATION 
 

Time: 4 hrs. M.M.: 50 
 
1. Experiment based on DNA/RNA         10 marks 
2. Experiment based on Instruments                                                                                       10 marks 
3. Experiment based on Bioinformatics        10 marks 
4. Spotting            10 marks 
5. Viva - Voce            05 marks 
6. Record / Sessional           05 marks 
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                                                      B.Sc.–II (BOTANY) PAPER-I 

(PLANT TAXONOMY, ECONOMIC BOTANY, PLANT ANATOMY AND 
EMBRYOLOGY) 

UNIT-I 

Bentham and Hooker system of classification.Binomial Nomenclature, International Code of 
Nomenclature for Algae, Fungi, and plants (IUCN), Typification, numerical Taxonomy and 
chemotaxonomy. Preservation of Plant material and Herbarium techniques.Important botanical 
gardens and herbaria of India, Kew Botanical garden, England.  

UNIT-II 

Systematic position, distinguishing characters and economic importance of the following 
families, Ranunculaceae, Magnoliaceae, Brassicaeae, Rosaceae, Papaveraceae, Caryophyllaceae, 
Rutaceae, Cucurbitaceae, Apiaceae, Rubiaceae, Apocynaceae, Asclepiadaceae, Solanaceae, 
Malvaceae, Convolvulaceae, Orchidaceae, Acanthaceae, verbenaceae, Lamiaceae, Asteraceae, 
Fabaceae, Euphorbiaceae, Poaceae and Liliaceae. 

 UNIT-III 

Economic Botany: Botanical name, family, part used and uses of the following economically 
important plants, fiber yielding plants; Cotton, jute, sun, hemp, coir.Timber yielding plants: Sal, 
Teak, Shisham and Pine.Medicinal plants: Kalmegh, Ashwangandha, Ghritkumari, Giloy, 
Brahmi, sarpgandha, ---of medicinal plants of C.G. Food plants: Pearl millet, Buck of wheat, 
Sorghum, Soyabean, gram, Ground nut, Sugarcane and Potato.Fruit plants: Pear, Peach, Litchi. 
Spices: Cinnamon, Turmeric, Ginger, Asafoetida and Cumin. Beverages : Tea, Coffee Rubber 
Cultivation of important flowers: Chrysanthemum, Dahelia, Biodiesel plants Jatropha, Pongamia 
Ethnobotany in context of Chhattisgarh. 

UNIT-IV 

Plant Anatomy: Root and shoot apical meristems theories of root and shoot apex organization, 
permanent tissues, anatomy of root, stem and leaf of dicot and monocot, secondary growth in 
root and stem, Anatomical anomalies in the primary structure of stems (Nyctanthes, Boerhaavia, 
Casuarina), Anamolous secondary growth in Dracaena, Bignonia, Laptadenia. 

UNIT-V 

Embryology: Flower as a reproductive organ, anther, microsporogenesis, types of ovules, 
megasporogenesis, development of male and female gametophyte, pollination, mechanisms, self 
incompatibility, fertilization, endosperm, embryo, polyembryonoy, apomixes and parthenocarpy. 

Books Recommended: 
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Singh, Pandey,Jain. Diversity and Systematics of Seed Plants, Rastogi Publications Merrut 

Sharma OP, Plant Taxonomy, Tata Mc Graw Hill, New Delhi 

Pandey BP, Taxonomy of Angiosperms, S. Chand Publishing, New Delhi 

Pandey, BP, Plant Anatomy, S.Chand Publishing, New Delhi 

Pandey, BP, Economic Botany, S.Chand Publishing, New Delhi 

Bhojwani, SS and Bhatanagar SP, Embryology of Angiosperm, Vikas Publication House, New 
Delhi 

Singh, Pandey, Jain, Embryology of Angiosperms, Rastogi Publication, Meerut 

Sharma, V, Alum, A. Ethnobotany, Rastogi Publications, Meerut 

Tayal, MS Plant Anatomy, Rastogi Publication, Meerut 

 

 

  
  
    

 (Dr. J.N. Verma)       (Dr.Rekha Pimpalgaonkar )                     ( Dr.Ranjana Shristava)    

Proff. & Head      Proff. & Head    Proff. & Head 

Govt. D.B. Girls PG College Govt. N PG Science College  Govt. VYTPG Science College  

Raipur, (C.G.)                Raipur, (C.G.)    Raipur, (C.G.)  

 

 

       

   (Mrs. Sanchal Moghe)                       (Mr. Shivakant Mishra)                  (Mr Sudheer Tiwari)     

   Govt. Bilasa Girls College, Bilaspur 

         

 

 

 



 

B.Sc.-II (BOTANY) PAPER-II 

(ECOLOGY AND PLANT PHYSIOLOGY) 

UNIT-I 

Introduction and scope of ecology, environmental and ecological factors, Soil formation and soil 
profile, Liebig’s law of minimum, Shelford’s law of tolerance, morphological and anatomical 
adapataions in hydrophytes, xerophytes and epiphytes. 

UNIT-II 

Population and community characteristics, Raunkiaer’s life forms, population interactions (e.g. 
Symbiosis, Amensalism etc.), succession, ecotone and edge effect, ecological niches, ecotypes, 
ecads, keystone species 

Concept of ecosystem, trophic levels, flow of energy in ecosystem, food chain and food web, 
concept of ecological pyramids 

Biogeochemical cycles:carbon cycle, nitrogen cycle and phosphorus cycle 

UNIT-III 

Plant water relations: Diffusion, permeability, osmosis, imbibitions, plasmolysis, osmotic 
potential and water potential, Types of soil water, water holding capacity, wilting, Absorption of 
water, theories of Ascent of sap, Mineral nutrition and absorption, Deficiency symptoms, 
Transpiration, stomatal movement, significance of transpiration, Factors affecting transpiration, 
guttation.  

UNIT-IV 

Photosynthesis: Photosynthetic apparatus and pigments, light reaction mechanism of ATP 
synthesis. C3, C4 CAM pathway of carbon reduction, photorespiration, factors affecting 
photosynthesis. 

Respiration: Aerobic and anaerobic respiration, Glycolysis, Kreb’s cycle, factors affecting 
respiration, R.Q.  

UNIT-V 

Plant growth hormones: Auxin, Gibberellin, Cytokinin, Ethylene and Abscissic acid. Physiology 
of flowering, Florigen concept, Photoperiodism and  Vernalization. Seed dormancy and 
germination, plant movement. 

Books Recommended: 

Koromondy, EJ. Concepts of Ecology, Prentice Hall, USA 
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Singh, JS Singh SP and Gupta SR. Ecology and Environmental Science and Conservation, S. 
Chand Publishing, New Delhi 

Sharma, PD. Ecology and Environment, Rastogi Publications, Merrut 

Hopkins, WG and Huner, PA. Introduction to Plant Physiology, John Wiley and Sons. 

Pandey SN and Sinha BK, Plant Physiology, Vikas Publishing, New Delhi 

Taiz, L and Zeiger. E. Plant Physiology, 5th edition, Sinauer Associates Inc. M.A, USA 

Srivastava, HS Plant Physiology and Biotechnology, Rastogi Publications, Meerut 

B.Sc. II (BOTANY) 

Practical 

1. Taxonomy: Detailed description and identification of locally available plants of the 
families as prescribed in the theory paper. 

2. Economic Botany: Identification and comment on the plants and plant products 
belonging to different economic use categories 

3. Preparation of Herbarium of local wild plants. 
4. Quantitative vegetation analysis of a grassland ecosystem. 
5.  Anatomical characteristics of hydrophytes and xerophytes. 
6. Demonstration of root pressure. 
7. Demonstration of transpiration. 
8. Demonstration of evolution of O2 in photosynthesis, factors affecting of photosynthesis. 
9. Comparison of R.Q. of  different respiratory substrates. 
10. Demonstration of fermentation. 
11. Determination of BOD of a water body. 
12. Demonstration of mitosis.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
                                          PRACTICAL SCHEME 
 
TIME:   4 Hrs.            M.M. : 50 
 
1.         Anatomy                                                                          08 
2.          Economic Botany                                                                                   04 
3.          Physiology                                                                                            08 
4.          Ecology                                                                                                10 
5.         Spotting         10 
6.           Viva-Voce                                                                                              05 
7.           Project Work/ Field Study                                                                             10 
 
 

 

 

      
  

 

 (Dr. J.N. Verma                  (Dr. Rekha Pimpalgaonkar )                     ( Dr.Ranjana Shristava)    

Proff. & Head      Proff. & Head    Proff. & Head 

Govt. D.B. Girls PG College Govt. N PG Science College  Govt. VYTPG Science College  

Raipur, (C.G.)                Raipur, (C.G.)    Raipur, (C.G.)  

 

 

       

   (Mrs. Sanchal Moghe)               (Mr. Shivakant Mishra)                  (Mr Sudheer Tiwari)    

  Govt. Bilasa Girls College, Bilaspur 
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NEW CURRICULUM OF B.Sc. PART II 

CHEMISTRY 

The new curriculum will comprise of three papers of 33, 33 and 34 marks each and practical 
work of 50 marks. The Curriculum is to be completed in 180 working days as per UGC norms 
and conforming to the directives of Govt. of Chhattisgarh. The theory papers are of 60 hrs. each 
duration and practical work of 180 hrs duration. 

 Paper – I  
 INORGANIC CHEMISTRY 60 Hrs., Max Marks 33 

 

UNIT-I 

CHEMISTRY OF TRANSITION SERIES ELEMENTS 

Transition Elements: Position in periodic table, electronic configuration, General Characteristics, 

viz., atomic and ionic radii, variable oxidation states, ability to form complexes, formation of 

coloured ions, magnetic moment µso (spin only) and µeff and catalytic behaviour. General 

comparative treatment of 4d and 5d elements with their 3d analogues with respect to ionic radii, 

oxidation states and magnetic properties. 

UNIT-II 

A. Oxidation and Reduction: Redox potential, electrochemical series and its applications, 

Principles involved in extraction of the elements. 

B.  COORDINATION COMPOUNDS: Werner’s theory and its experimental verification, 

IUPAC nomenclature of coordination compounds, isomerism in coordination compounds. 

Stereochemistry of complexes with 4 and 6 coordination numbers. Chelates, polynuclear 

complexes. 

UNIT-III 

COORDINATION CHEMISTRY                                                                                              

Valence bond theory (inner and outer orbital complexes), electroneutrality principle and back 

bonding. Crystal field theory, Crystal field splitting and stabilization energy, measurement of 10 

Dq (Δo), CFSE in weak and strong fields, pairing energies, factors affecting the magnitude of 10 

Dq (Δo, Δt). Octahedral vs. tetrahedral coordination. 

UNIT-IV 

A. CHEMISTRY OF LANTHANIDE ELEMENTS 

Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex 

formation, occurrence and isolation, lanthanide compounds. 

B. CHEMISTRY OF ACTINIDES 
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General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from 

uranium, similarities between the later actinides and the later lanthanides 

UNIT-V 

A. ACIDS BASES : Arrhenius, Bronsted-Lowry, conjugate acids and bases, relative strengths of 

acids and bases, the Lux-flood, solvent system and Lewis concepts of acids and bases. 

 B.  NON-AQUEOUS SOLVENTS 

.Physical properties of a solvent, types of solvents and their general characteristics, reaction in 

non-aqueous solvents with reference to liquid ammonia and liquid sulphur dioxide, HF, H2SO4 , 

Ionic liquids. 

 

REFERENCE BOOKS 

1. Basic Inorganic Chemistry, F. A. Cotton, G. Wilkinson and P. L. Gaus, Wiley 

2. Concise Inorganic Chemistry, J. D. Lee, ELBS 

3. Concepts of Models of Inorganic Chemistry, B. Douglas, D. Mc Daniel and J. Alexander, 

John Wiley. 

4. Inorganic Chemistry, D. E. Shriver, P. W. Atkins and C. H. Langford, Oxford. 

5. Inorganic Chemistry, W. W. Porterfield, Addison – Wiley. 

6. Inorganic Chemistry, A. G. Sharp, ELBS. 

7. Inorganic Chemistry, G. L. Miessler and D. A. Tarr, Prentice Hall. 

8. Advanced Inorganic Chemistry, Satya Prakash. 

9. Advanced Inorganic Chemistry, Agarwal and Agarwal 

10. Advanced Inorganic Chemistry, Puri, Sharma, S. Naginchand 

11. Inorganic Chemistry, Madan, S. Chand 

12. Aadhunik Akarbanic Rasayan, A. K. Shrivastav & P. C. Jain, Goel Pub 

13. Uchchattar Akarbanic Rasayan, satya Prakash & G. D. Tuli, Shyamal Prakashan 

14. Uchchattar Akarbanic Rasayan, Puri & Sharma 

15. Selected topic in Inorganic Chemistry by Madan Malik & Tuli, S. Chand. 

 

 

 

 



 Paper – II  
 ORGANIC CHEMISTRY 60 Hrs., Max Marks 33 

 

UNIT-I 
 
CHEMISTRY OF ORGANIC HALIDES 
Alkyl halides: Methods of preparation, nucleophilic substitution reactions – SN1, SN2 and SN

i 

mechanisms with stereochemical aspects and effect of solvent etc.; nucleophilic substitution, elimination 

reactions. 

Aryl halides: Preparation, including preparation from diazonium salts, Nucleophilic Aromatic 

Substitution; SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl/benzyl, vinyl and aryl halides 

towards nucleophilic substitution reactions. 

UNIT-II 
 
ALCOHOLS 
A. Alcohols: Nomenclature, preparation, properties and relative reactivity of 1°, 2°, 3° alcohols, 

Bouvaelt-Blanc Reduction for the preparation of alcohols, Dihydric alcohols – methods of 

formation, chemical reactions of vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4] and 

pinacol-pinacolone rearrangement. 

B. Trihydric alcohols - Nomenclature, methods of formation, chemical reactions of glycerol. 

 PHENOLS 
A. Structure and bonding in phenols, physical properties and acidic character, Comparative acidic 

strength of alcohols and phenols, acylation and carboxylation. 

B. Mechanism of Fries rearrangement, Claisen rearrangement, Gatterman synthesis, Hauben-Hoesh 

reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction. 

  

UNIT-III 

ALDEHYDES AND KETONES 

A. Nomenclature, structure and reactivity of carbonyl group. General methods of preparation of 

aldehydes and ketones. 

Mechanism of nucleophilic addition to carbonyl groups: Benzoin, Aldol, Perkin and Knoevenagel 

condensation. Condensation with ammonia and its derivatives, Wittig reaction, Mannich reaction, 

Beckmann and Benzil- Benzilic rearrangement. 

B. Use of acetate as protecting group, Oxidation of aldehydes, Baeyer-Villiger oxidation of ketones, 

Cannizzaro reaction, MPV, Clemmensen reduction, Wolf-Kishner reaction, LiAlH4 and NaBH4 

reduction. Halogenation of enolizable ketones, An introduction to α,β-unsaturated aldehydes and 
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ketones.  

 UNIT-IV 

A. CARBOXYLIC ACIDS 

Preparation, Structure and bonding, Physical and chemical  properties including, acidity of 

carboxylic acids, effects of substituents on acid strength, Hell-Volhard Zeilinsky reaction. 

Reduction of carboxylic groups, Mechanism of decarboxylation. 

Di carboxylic acids: Methods of formation and effect of heat and dehydrating agents, Hydroxyacids. 

B. CARBOXYLIC ACID DERIVATIVES 

Structure of acid chlorides, esters, amides and acid anhydrides, Relative stability of acyl derivatives. 

Physical properties, inter-conversion of acid derivatives by nucleophilic acyl substitution. 

Mechanism of acid and base catalyzed esterification and hydrolysis. 

UNIT-V 

ORGANIC COMPOUNDS OF NITROGEN 

A. Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes. Mechanism of 

nucleophilic substitution in nitroarenes and their reduction in acidic, neutral and alkaline medium. 

B. Reactivity, structure and nomenclature of amines, physical properties. Stereochemistry of amines. 

Separation of mixture of primary, secondary and tertiary amines. Structural features affecting 

basicity of amines. Preparation of alkyl and aryl amines (reduction of nitro compounds and nitriles), 

reductive amination of aldehydic and ketonic compounds. Gabriel-Phthalimide reaction, Hofmann-

Bromamide reaction, Reactions of amines, electrophilic aromatic substitution of aryl amines, 

Reaction of amines with nitrous acid. Synthetic transformations of aryl diazonium salts, Azo 

coupling. 

 

REFERENCE BOOKS 

1. Organic Chemistry, Morrison and Boyd, Prentice-Hall. 

2. Organic Chemistry, L. G. Wade Jr. Prentice Hall. 

3. Fundamentals of Organic Chemistry, Solomons, John Wiley. 

4. Organic Chemistry, Vol I, II, III S. M. Mukherjee, S. P. Singh and R. P. Kapoor, Wiley 

Easters (New Age). 

5. Organic Chemistry, F. A. Carey, McGraw Hill. 

6. Introduction to Organic Chemistry, Struiweisser, Heathcock and Kosover, Macmillan. 

7. Organic Chemistry, P. L. Soni. 



8. Organic Chemistry, Bahl and Bahl.  

9. Organic Chemistry, Joginder Singh. 

10. Carbanic Rasayan, Bahl and Bahl. 

11. Carbanic Rasayan, R. N. Singh, S. M. I. Gupta, M. M. Bakidia & S. K. Wadhwa. 

12. Carbanic Rasayan, Joginder Singh.  

  



 

 Paper – III  
 PHYSICAL CHEMISTRY 60 Hrs., Max Marks 34 

UNIT-I 
A. THERMODYNAMICS-I 
 Intensive and extensive variables; state and path functions; isolated, closed and open 

systems; Zeroth law of thermodynamics. First law: Concept of heat, work, internal energy 

and statement of first law; enthalpy, Relation between heat capacities, calculations of q, w, 

U and H for reversible, irreversible and free expansion of gases under isothermal and 

adiabatic conditions. Joule-Thompson expansion, inversion temperature of gases, expansion 

of ideal gases under isothermal and adiabatic condition 

B. THERMO CHEMISTRY 
 Thermochemistry, Laws of Thermochemistry, Heats of reactions, standard states; enthalpy 

of formation of molecules and ions and enthalpy of combustion and its applications; 

calculation of bond energy, bond dissociation energy and resonance energy from 

thermochemical data, effect of temperature (Kirchhoff’s equations) and pressure on enthalpy 

of reactions, Adiabatic flame temperature, explosion temperature. 

UNIT-II 

A. THERMODYNAMICS-II 

 Second Law of Thermodynamics: Spontaneous process, Second law, Statement of Carnot 

cycle and efficiency of heat engine, Carnot’s theorem, thermodynamic state of temperature. 

Concept of entropy: Entropy change in a reversible and irreversible process, entropy change 

in isothermal reversible expansion of an ideal gas, entropy change in isothermal mixing of 

ideal gases, physical signification of entropy, Molecular and statistical interpretation of 

entropy. 

B. Gibbs and Helmholtz free energy, variation of G and A with pressure, volume, temperature, 

Gibbs-Helmholtz equation, Maxwell relations, Elementary idea of Third law of 

Thermodynamics, concept of residual entropy, calculation of absolute entropy of molecule. 

 

UNIT III 
A CHEMICAL EQUILIBRIUM 
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Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical 

equilibria in ideal gases. Concept of Fugacity, Thermodynamic derivation of relation 

between Gibbs free energy of reaction and reaction quotient. Coupling of exergonic and 

endergonic reactions. Equilibrium constants and their quantitative dependence on 

temperature, pressure and concentration. Thermodynamic derivation of relations between 

the various equilibrium constants Kp, Kc and Kx. Le Chatelier principle (quantitative 

treatment). Equilibrium between ideal gas and a pure condensed phase.  

B IONIC EQUILIBRIA 
 Ionization of weak acids and bases, pH scale, common ion effect; dissociation constants of 

mono protic acids (exact treatment). Salt hydrolysis-calculation of hydrolysis constant, 

degree of hydrolysis and pH for different salts. Buffer solutions; derivation of Henderson 

equation and its applications. Solubility and solubility product of sparingly soluble salts – 

applications of solubility product principle. 

UNIT-IV 

PHASE EQUILIBRIUM 

A. Phase rule, Phase, component and degree of freedom, derivation of Gibbs phase rule, 

Clausius-Claperon equation and its applications to Solid-Liquid, Liquid-Vapor and solid-

Vapor, limitation of phase rule, applications of phase rule to one component system: Water 

system and sulphur system. 

Application of phase rule to two component system: Pb-Ag system, desilverization of lead, 

Zn-Mg system Ferric chloride-water system, congruent and incongruent, melting point and 

eutectic point. 

Three component system: Solid solution liquid pairs. 

B. Nernst distribution law, Henry’s law, application, solvent extraction 
UNIT V 

PHOTOCHEMISTRY 

Characteristics of electromagnetic radiation, Interaction of radiation with matter, difference 

between thermal and photochemical processes, Lambert-Beer’s law and its limitations, physical 

significance of absorption coefficients. Laws of photochemistry: Grothus-Drapper law, Stark-

Einstein law, quantum yield, actinometry, examples of low and high quantum yields, 

Photochemical equilibrium and the differential rate of photochemical reactions, Quenching, Role 

of photochemical reaction in biochemical process. 

Jablonski diagram depicting various process occurring in the excited state, qualitative description 

of fluorescence, phosphorescence, non-radiative processes (internal conversion, intersystem 



crossing), photosensitized reactions, energy transfer processes {simple examples), 

photostationary states, Chemiluminescence. 

REFERENCE BOOKS 

1. Physical Chemistry, G. M. Barrow, International student edition, McGraw Hill. 

2. University General Chemistry, C. N. R. Rao, Macmillan. 

3. Physical Chemistry, R. A. Alberty, Wiley Eastern. 

4. The elements of physical chemistry, Wiley Eastern. 

5. Physical Chemistry through problems, S. K. Dogra & S. Dogra, Wiley Eastern. 

6. Physical Chemistry, B. D. Khosla,. 

7. Physical Chemistry, Puri & Sharma. 

8. Bhautik Rasayan, Puri, Sharma and Pathania, Vishal Publishing Company. 

9. Bhautik Rasayan, P. L. Soni. 

10. Bhautik Rasayan, Bahl and Tuli. 

11. Physical Chemistry, R. L. Kapoor, Vol I-IV . 

12. Chemical kinetics, K. J. Laidler, Pearson Educations, New Delhi (2004). 

 

  



Paper –IV 

LABORATORY COURSE 

INORGANIC CHEMISTRY 
Qualitative semimicro analysis of mixtures containing 5 radicals. Emphasis should be given to 
the understanding of the chemistry of different reactions. The following radicals are suggested:  

CO3
2-, NO2

- , S2-, SO3
2-,S2O3

2-, CH3COO-, F- ,Cl- , Br- , I- , NO3
- , BO3

3-, C2O4
2-, PO4

3-, NH4
+ , 

K+, Pb2+, Cu2+, Cd2+, Bi3+, Sn2+, Sb3+, Fe3+, Al3+, Cr3+, Zn2+, Mn2+, Co2+, Ni2+, Ba2+, Sr2+, Ca2+, 
Mg2+.  

Mixtures should preferably contain one interfering anion, or insoluble component (BaSO4, 
SrSO4, PbSO4, CaF2 or Al2O3) or combination of anions e.g. CO3

2- and SO3
2-, NO2

- and NO3
-,  

Cl-, Br-, and I-.  

 Volumetric analysis 

(a) Determination of acetic acid in commercial vinegar using NaOH. 

(b) Determination of alkali content-antacid tablet using HCl. 

(c) Estimation of calcium content in chalk as calcium oxalate by permanganometry. 

(d) Estimation of hardness of water by EDTA. 

(e) Estimation of ferrous & ferric by dichromate method. 

(f) Estimation of copper using thiosulphate. 

 Principles involved in chromatographic separations. Paper chromatographic separation of 

following metal ions: i. Ni (II) and Co (II) ii. Fe (III) and Al (III) 

ORGANIC CHEMISTRY 

 Detection of elements (X, N, S). 
 Qualitative analysis of unknown organic compounds containing simple functional groups 

(alcohols, carboxylic acids, phenols, nitro, amine, amide,  and carbonyl compounds, 

carbohydrates) 

 Preparation of Organic Compounds: 

(i) m-dinitrobenzene, (ii) Acetanilide, (iii) Bromo/Nitro-acetanilide, (iv) Oxidation of 

primary alcohols-Benzoic acid from benzylacohol, (v) azo dye.  

 

PHYSICAL CHEMISTRY 

Transition Temperature 
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 Determination of the transition temperature of the given substance by thermometric/ 
dialometric method (e.g. MnCl2.4H2O/SrBr2.2H2O). 

Thermochemistry  

 Determination of heat capacity of a calorimeter for different volumes using change of 

enthalpy data of a known system (method of back calculation of heat capacity of 

calorimeter from known enthalpy of solution or enthalpy of neutralization). 

 Determination of heat capacity of the calorimeter and enthalpy of neutralization of 

hydrochloric acid with sodium hydroxide. 

 To determine the solubility of benzoic acid at different temperature and to determine ∆H 

of the dissolution process.   

 To determine the enthalpy of neutralization of a weak acid/ weak base versus strong base/ 

strong acid and determine the enthalpy of ionization of the weak acid/ weak base.   

 To determine the enthalpy of solution of solid calcium chloride and calculate the lattice 

energy of calcium chloride from its enthalpy data using Born Haber cycle.  

 

Phase Equilibrium  

 To study the effect of a solute (e.g. NaCl, Succinic acid) on the critical solution 

temperature of two partially miscible liquids (e.g. phenol-water system) and to determine 

the concentration of that solute in the given phenol-water system. 

 To construct the phase diagram of two component system (e.g. diphenylamine–  

benzophenone)  by cooling curve method. 

 Distribution of acetic/ benzoic acid between water and cyclohexane. 

 Study the equilibrium of at least one of the following reactions by the distribution 

method: 

(i) I2(aq) + I- → I-
3 (aq)2+ 

(ii) Cu2+(aq) + nNH3 → Cu(NH3)n 

Molecular Weight Determination 

Determination of molecular weight by Rast Camphor and Landsburger method. 

Note: Experiments may be added/ deleted subject to availability of time and facilities. 

 



Reference Books 

1. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009) 

2. Furniss, B.S., Hannaford, A.J., Smith, P.W.G. & Tatchell, A.R. Practical Organic 

Chemistry, 5th Ed. Pearson (2012) 

3. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: 

Preparation and Quantitative Analysis, University Press (2000). 22 

4. Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative 

Analysis, University Press (2000). 

5. Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & 

Co.: New Delhi (2011). Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments 

in Physical Chemistry 8th Ed.; McGraw-Hill: New York (2003). 

6. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. 

Freeman & Co.: New  York  

 

 

 

Hrs.5                          PRACTICAL EXAMINATION                                    M.M.50     

 

Three Experiments are to be performed.     

1. Inorganic – Qualitative semimicro analysis of mixtures.                               12 marks 

OR 

One experiment from synthesis and analysis by preparing the standard solution.                                                                                                                             

2.  (a) Identification of the given organic compound & determine its M.Pt./B.Pt.                       

                                                                                                                           6 marks 

       (b)  Determination of Rf value and identification of organic compounds by paper 

chromatography.                                                                                                      6 marks  

3. Any one physical experiment that can be completed in two hours including 

calculations.                                                                                                                            

                                                                                                                                12 marks 

 4. Viva                                                                                                                   10 marks                                                                                                                             

 5. Sessional                                                                                                            04 marks                                                                                                                             

In case of Ex-Students one marks will be added to each of the experiment. 



B.Sc.-II (49)

COMPUTER SCIENCECOMPUTER SCIENCECOMPUTER SCIENCECOMPUTER SCIENCECOMPUTER SCIENCE

PAPER - IPAPER - IPAPER - IPAPER - IPAPER - I

COMPUTER HARDWARECOMPUTER HARDWARECOMPUTER HARDWARECOMPUTER HARDWARECOMPUTER HARDWARE

(((((Paper CodePaper CodePaper CodePaper CodePaper Code - 0855) - 0855) - 0855) - 0855) - 0855)

Duration 3 hoursDuration 3 hoursDuration 3 hoursDuration 3 hoursDuration 3 hours Max.Marks 50Max.Marks 50Max.Marks 50Max.Marks 50Max.Marks 50

AIM -AIM -AIM -AIM -AIM - The emphasis in on the desing concepts & organisational details of the common PC,
leauing the complicated electronics of the system of the computer Engineers.

OBJECT OF THE COURSE -OBJECT OF THE COURSE -OBJECT OF THE COURSE -OBJECT OF THE COURSE -OBJECT OF THE COURSE -

1. To introduce the overall organisation of the microcomputers.

2. To introduce the common peripheral devices used in computers.

3. To introduce the hardware components, use of micro processor and function of
various chips used in microcomputer.

N.B. :N.B. :N.B. :N.B. :N.B. : Since the computer organisation study is very vast & complicated, so the study is
restricted to only the description and understanding part, fence the paper setter is
requested to keep this important factor in mind.

UNIT-IUNIT-IUNIT-IUNIT-IUNIT-I CLASSIFICATION AND ORGANIZATION OF COMPUTERSCLASSIFICATION AND ORGANIZATION OF COMPUTERSCLASSIFICATION AND ORGANIZATION OF COMPUTERSCLASSIFICATION AND ORGANIZATION OF COMPUTERSCLASSIFICATION AND ORGANIZATION OF COMPUTERS

Digital and analog computers and its evolution. Major components of digital computers;
Memory addressing capability of CPU; word length and processing speed of computes.
Microprocessors single chip microcomputers; large and small computers. Users
interface Hardware software and firmware. multi programming multi user system.
Dumb smart and intelligent terminals computer network and multi processing, LAN
parallel processing. Flinn’s classification of computers. Computer flow and data flow
computers.

UNIT-IIUNIT-IIUNIT-IIUNIT-IIUNIT-II CENTRAL PROCESSING UNIT.CENTRAL PROCESSING UNIT.CENTRAL PROCESSING UNIT.CENTRAL PROCESSING UNIT.CENTRAL PROCESSING UNIT.

CPU organization, ALU control unit registers. Instructions for INTEL 8085, Instruction
word size, Various addressing mode interrupts and exceptions, some special Control
signals and I/O devices. Instruction cycle fetch and execute operation, time Diagram,
data flow.

UNIT-IIIUNIT-IIIUNIT-IIIUNIT-IIIUNIT-III MEMORY OF COMPUTERS.MEMORY OF COMPUTERS.MEMORY OF COMPUTERS.MEMORY OF COMPUTERS.MEMORY OF COMPUTERS.

Main memory secondary memory, backup memory, cache memory; real and virtual
Memory Semiconductor memory. Memory controller and magnetic memory; RAM;
disks, optical disks Magnetic bubble memory; DASD, destructive and non destructive.
readout. Program of data Memory and MMU.

UNIT-IVUNIT-IVUNIT-IVUNIT-IVUNIT-IV I/O DEVICES.I/O DEVICES.I/O DEVICES.I/O DEVICES.I/O DEVICES.

I/O devices  of micro controller; processors.  I/O devices, printer, plotter, other out
put devices,  I/O port serial data transfer scheme, Micro controller, signal  processor,
I/O processor I/O processor  arithmetic processor.

UNIT-VUNIT-VUNIT-VUNIT-VUNIT-V SYSTEM SOFTWARE AND PROGRAMMING TECHNIQUE.SYSTEM SOFTWARE AND PROGRAMMING TECHNIQUE.SYSTEM SOFTWARE AND PROGRAMMING TECHNIQUE.SYSTEM SOFTWARE AND PROGRAMMING TECHNIQUE.SYSTEM SOFTWARE AND PROGRAMMING TECHNIQUE.

ML, AL, HLL, stac subroutine debugging of programs macro, micro programming,
Program Design, software development, flow & chart multi programming, multiuser,
multi tasking Protection, operating system and utility program, application package.
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RECOMMENDED BOOKS  :RECOMMENDED BOOKS  :RECOMMENDED BOOKS  :RECOMMENDED BOOKS  :RECOMMENDED BOOKS  :

1. Computer Fundamentals :  Architecture and Organization - By B.Ram (Wilwy East-
ern Ltd.)

2. Computers Today - By Donal H. Sanders

3. Computers Fundamental - By  Rajaraman.

4. IBM PC - XT Clones - By Govinda Rajalu

PAPER - IIPAPER - IIPAPER - IIPAPER - IIPAPER - II

SOFTWARESOFTWARESOFTWARESOFTWARESOFTWARE

(((((Paper CodePaper CodePaper CodePaper CodePaper Code - 0856) - 0856) - 0856) - 0856) - 0856)

AIM -AIM -AIM -AIM -AIM - Introduction to the web-language-HTML & problem solving throgh the concept of
object oriented programming.

OBJECT OF THE COURSE -OBJECT OF THE COURSE -OBJECT OF THE COURSE -OBJECT OF THE COURSE -OBJECT OF THE COURSE -

1. To introduce the internet & web related technology & learn the intricacies of web-page
designing using HTML.

2. To introduce the object oriented programming concept using C++ language.

3. To introduce the problem solving methodology using the C++ programming features.

N.B. :N.B. :N.B. :N.B. :N.B. : Examiners are requested to prepare unit-wise Questions papers.

UNIT-IUNIT-IUNIT-IUNIT-IUNIT-I HTML BASICS & WEB SITE DESIGN PRINCIPLESHTML BASICS & WEB SITE DESIGN PRINCIPLESHTML BASICS & WEB SITE DESIGN PRINCIPLESHTML BASICS & WEB SITE DESIGN PRINCIPLESHTML BASICS & WEB SITE DESIGN PRINCIPLES

Concept of a Web Site,   Web Standards, What is HTML? HTML Versions, Naming
Scheme for HTML Documents ,   HTML document/file, HTML Editor , Explanation
of the Structure of the homepage , Elements in HTML Documents ,HTML Tags, Basic
HTML Tags, Comment tag in HTML, Viewing the Source of a web page, How to
download the web page source? XHTML, CSS, Extensible Markup Language (XML),
Extensible Style sheet language (XSL), Some tips for designing web pages, HTML
Document Structure. HTML Document Structure-Head Section, Illustration of
Document Structure,<BASE> Element,<ISINDEX> Element,<LINK> Element ,META,
<TITLE> Element,<SCRIPT> Element ,Practical Applications, HTML Document
Structure-Body Section:-Body elements and its attributes: Background; Background
Color; Text; Link; Active Link (ALINK); Visited Link (VLINK); Left margin; Top margin,
Organization of Elements in the BODY of the document: Text Block Elements; Text
Emphasis Elements; Special Elements — Hypertext Anchors; Character-Level
Elements; Character References ,Text Block Elements:  HR (Horizontal Line); Hn
(Headings) ; P (Paragraph); Lists; ADDRESS ; BLOCKQUOTE; TABLE; DIV (HTML
3.2 and up) ; PRE (Preformatted); FORM ,Text Emphasis Elements, Special
Elements — Hypertext Anchors ,Character-Level Elements: line breaks (BR) and
Images (IMG), Lists , ADDRESS Element, BLOCKQUOTE Element, TABLE
Element, COMMENTS in HTML ,CHARACTER Emphasis Modes, Logical & Physical
Styles, Netscape, Microsoft and Advanced Standard Elements List, FONT,
BASEFONT and CENTER.

UNIT-IIUNIT-IIUNIT-IIUNIT-IIUNIT-II IMAGE, INTERNAL AND EXTERNAL LINKING BETWEEN WEBPAGESIMAGE, INTERNAL AND EXTERNAL LINKING BETWEEN WEBPAGESIMAGE, INTERNAL AND EXTERNAL LINKING BETWEEN WEBPAGESIMAGE, INTERNAL AND EXTERNAL LINKING BETWEEN WEBPAGESIMAGE, INTERNAL AND EXTERNAL LINKING BETWEEN WEBPAGES

Netscape, Microsoft and Advanced Standard Elements List, FONT, BASEFONT and
CENTER Insertion of images using the element IMG (Attributes: SRC (Source),



B.Sc.-II (51)

WIDTH, HEIGHT, ALT (Alternative), ALIGN),IMG (In-line Images) Element and
Attributes; Illustrations of IMG Alignment, Image as Hypertext Anchor, Internal and
External Linking between Web Pages Hypertext Anchors ,HREF in Anchors ,Links
to a Particular Place in a Document ,NAME attribute in an Anchor ,Targeting NAME
Anchors ,TITLE attribute, Practical IT Application Designing web pages links with
each other, Designing Frames in HTML. Practical examples.

UNIT-IIIUNIT-IIIUNIT-IIIUNIT-IIIUNIT-III INTRODUCTION TO OOPINTRODUCTION TO OOPINTRODUCTION TO OOPINTRODUCTION TO OOPINTRODUCTION TO OOP

Advantages of OOP, The Object Oriented Approach, Characteristics of object
oriented languages- Object, Classes, Inheritance, Reusability, Polymorphism and
C++.

Function: Function Declaration, Calling Function, Function Defines, Passing
Argument to function, Passing Constant, Passing Value, Reference Argument,
returning by reference, Inline Function, Function Overloading, Default Arguments in
function.

UNIT-IVUNIT-IVUNIT-IVUNIT-IVUNIT-IV OBJECT CLASSES AND INHERITANCEOBJECT CLASSES AND INHERITANCEOBJECT CLASSES AND INHERITANCEOBJECT CLASSES AND INHERITANCEOBJECT CLASSES AND INHERITANCE

Object and Class, Using the class, class constructor, class destructors, object  as
function argument ,copy constructor ,struct and classes , array as class member,
Static Class Data, Static Member  Functions, , Friend function, Friend class, operator
overloading. Type of inheritance, Base class,  Derive class. Access Specifier:
protected. Function Overriding,  member function, String, Template Function.

UNIT-VUNIT-VUNIT-VUNIT-VUNIT-V POINTERS AND VIRTUAL FUNCTIONPOINTERS AND VIRTUAL FUNCTIONPOINTERS AND VIRTUAL FUNCTIONPOINTERS AND VIRTUAL FUNCTIONPOINTERS AND VIRTUAL FUNCTION

pointers: & and * operator pointer variables, .pointer to pointer, void pointer,pointer
and array, pointer and function, pointer and string, memory management, new and
delete, pointer to object, this pointer Virtual Function: Virtual Function, Virtual
member function, accesses with pointer,pure virtual function

File and Stream: C++ streams, C++ Manipulators, Stream class, string I/O, char
I/O, Object I/O, I/O with multiple object, Disk I/O,

RECOMMENDED BOOKS :RECOMMENDED BOOKS :RECOMMENDED BOOKS :RECOMMENDED BOOKS :RECOMMENDED BOOKS :

1. Introduction to HTML : Kamlesh Agarwala, O.P.Vyas, Prateek

A. Agrawala (Kitab Mahal Publication)

2. Let us C++ : Y. Kanetkar B.P.B Publication

3. Programming in C++ : E. Balaguruswami

4. Mastering in C++ : Venu Gopal

5. Object Oriented Programming in C++ : Lafore R, Galgotia Publications.

- - - - - - - - -
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B .  S c .  P a r t  I I  
ELECTRONICS 

Paper I 

ELB 201  : COMMUNICATION ELECTRONICS 
Theory:          Max. Marks :50  
-----------------------------------------------------------------------------------------------------   

Unit-1 

Electronic communication: Introduction to communication – means and modes. Needfor 

modulation. Block diagram of an electronic communication system. Brief idea of frequency 

allocation for radio communication system in India (TRAI). Electromagnetic 

communication spectrum, band designations and usage. Channels and base-band signals. 

Concept of Noise, signal-to-noise (S/N) ratio.  

Unit-2 

Analog Modulation: Amplitude Modulation, modulation index and frequency 

spectrum.Generation of AM (Emitter Modulation), Amplitude Demodulation (diode detector), 

Concept of Single side band generation and detection. Frequency Modulation (FM) and Phase 

Modulation (PM), modulation index and frequency spectrum, equivalence between FM and PM, 

Generation of FM using VCO, FM detector (slope detector), Qualitative idea of Super 

heterodyne receiver 

Analog Pulse Modulation: Channel capacity, Sampling theorem, Basic Principles-PAM, PWM, 

PPM, modulation and detection technique for PAM only, Multiplexing. 

Unit-3 

Digital Pulse Modulation: Need for digital transmission, Pulse Code Modulation,Digital 

Carrier Modulation Techniques, Sampling, Quantization and Encoding. Concept of 

Amplitude Shift Keying (ASK), Frequency Shift Keying (FSK), Phase Shift Keying (PSK), 

and Binary Phase Shift Keying (BPSK). 

Optical Communication: Introduction of Optical Fiber, Block Diagram of optical 

communication system. 

Unit-4 

Introduction to Communication and Navigation systems: 

Satellite Communication– Introduction, need, Geosynchronous satellite 

orbits,geostationary satellite advantages of geostationary satellites. Satellite visibility, 
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transponders (C - Band), path loss, ground station, simplified block diagram of earth 

station. Uplink and downlink.  

Unit-5 

Mobile Telephony System – Basic concept of mobile communication, frequency 

bandsused in mobile communication, concept of cell sectoring and cell splitting, SIM 

number, IMEI number, need for data encryption, architecture (block diagram) of mobile 

communication network, idea of GSM, CDMA, TDMA and FDMA technologies, 

simplified block diagram of mobile phone handset, 2G, 3G and 4G concepts 

(qualitativeonly).GPS navigation system (qualitative idea only)  

Reference Books: 
 

1. Electronic Communications, D. Roddy and J. Coolen, Pearson Education India.  

2. Advanced Electronics Communication Systems- Tomasi, 6th edition, Prentice Hall. 

3. Modern Digital and Analog Communication Systems, B.P. Lathi, 4th Edition, 2011, 

Oxford University Press. 

4. Electronic Communication systems, G. Kennedy, 3rdEdn., 1999, Tata McGraw Hill. 

5. Principles of Electronic communication systems – Frenzel, 3rd edition, McGraw Hill 

6. Communication Systems, S. Haykin, 2006, Wiley India 

7. Electronic Communication system, Blake, Cengage, 5th edition. 

8. Wireless communications, Andrea Goldsmith, 2015, Cambridge University Press 

----------------------------------------------------------------------------------------------------------- 
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Paper II 
ELB 202  :MICROPROCESSOR ANDMICROCONTROLLER 

 
Theory:                                                   Max. Marks :50 

 

Unit-1 

Microcomputer Organization: Input/Output Devices. Data storage (idea of RAM andROM). 
Computer memory. Memory organization & addressing. Memory Interfacing. Memory Map. 
8085 Microprocessor Architecture: Main features of 8085. Block diagram. Pin-outdiagram 
of 8085. Data and address buses. Registers. ALU. Stack memory. Program counter. 

Unit-2 

8085 Programming :Instruction classification, Instructions set (Data transfer includingstacks. 
Arithmetic, logical, branch, and control instructions). Subroutines, delay loops. Timing & 
Control circuitry. Timing states. Instruction cycle, Timing diagram of MOV and MVI. 
Hardware and software interrupts. 

Unit-3 

8051 microcontroller: Introduction and block diagram of 8051 microcontroller,architecture of 
8051, overview of 8051 family, 8051 assembly language programming, Program Counter and 
ROM memory map, Data types and directives, Flag bits and Program Status Word (PSW) 
register, Jump, loop and call instructions. 

Unit 4 

8051 I/O port programming: Introduction of I/O port programming, pin out diagram of8051 

microcontroller, I/O port pins description & their functions, I/O port programming in 8051 

(using assembly language), I/O programming: Bit manipulation.  

8051 Programming: 8051 addressing modes and accessing memory locations usingvarious 

addressing modes, assembly language instructions using each addressing mode, arithmetic and 

logic instructions,  

Unit  5 

8051 programming in C: for time delay & I/O operations and manipulation, for arithmetic and 
logic operations, for ASCII and BCD conversions. 
Introduction to embedded system: Embedded systems and general purpose 
computersystems. Architecture of embedded system. Classifications, applications and purpose 
of embedded systems.  
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Reference Books:  

1. Microprocessor Architecture Programming & applications with 8085, 2002, R.S. 

Goankar, Prentice Hall. 

2. Embedded Systems: Architecture, Programming & Design, Raj Kamal, 2008, Tata 

McGraw Hill 

3. The 8051 Microcontroller and Embedded Systems Using Assembly and C, M.A. Mazidi, 

J.G. Mazidi, and R.D. McKinlay, 2nd Ed., 2007, Pearson Education India. 

4. Microprocessor and Microcontrollers, N. Senthil Kumar, 2010, Oxford University Press 

5. 8051 microcontrollers, Satish Shah, 2010, Oxford University Press. 

6. Embedded Systems: Design & applications, S.F. Barrett, 2008, Pearson Education India 

7. Introduction to embedded system, K.V. Shibu, 1st edition, 2009, McGraw Hill 

8. Embedded  Microcomputer  systems:  Real  time  interfacing,  J.W.  Valvano  2011, 

Cengage Learning 

----------------------------------------------------------------------------------------------------------- 
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ELECTRONICS LABORATORY 

The scheme of practical examination will be as follows- 

 

Experiment -- 30 

Viva -- 10 

Sessional -- 10 

Total -- 50 

 
ELB 203P:  COMMUNICATIONELECTRONICS LAB 
(Hardware and Circuit Simulation Software) 60 Lectures                                                                     
Max.Marks:25 

1. To design an Amplitude Modulator using Transistor 

2. To study envelope detector for demodulation of AM signal 

3. To study FM - Generator and Detector circuit 

4. To study AM Transmitter and Receiver 

5. To study FM Transmitter and Receiver 

6. To study Time Division Multiplexing (TDM) 

7. To study Pulse Amplitude Modulation (PAM) 

8. To study Pulse Width Modulation (PWM) 

9. To study Pulse Position Modulation (PPM) 

10. To study ASK, PSK and FSK modulators 

Reference Books: 

1. Electronic Communication systems, G. Kennedy, 1999, Tata McGraw Hill. 

2. Electronic Communication system, Blake, Cengage, 5th edition.
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ELB 204P:  MICROPROCESSOR ANDMICROCONTROLLER 
LAB(Hardware and Circuit Simulation Software) 

Max.Marks:25 
At least 06 experiments each from Section-A and Section-B 
Section-A: Programs using 8085 Microprocessor 
 

1. Addition and subtraction of numbers using direct addressing mode 

2. Addition and subtraction of numbers using indirect addressing mode 

3. Multiplication by repeated addition. 

4. Division by repeated subtraction. 

5. Handling of 16-bit Numbers. 

6. Use of CALL and RETURN Instruction. 

7. Block data handling. 

8. Other programs (e.g. Parity Check, using interrupts, etc.). 

Section-B: Experiments using 8051 microcontroller: 

1. To find that the given numbers is prime or not. 

2. To find the factorial of a number. 

3. Write a program to make the two numbers equal by increasing the smallest number and 

decreasing the largest number. 

4. Use one of the four ports of 8051 for O/P interfaced to eight LED’s. Simulate binary 

counter (8 bit) on LED’s . 

5. Program to glow the first four LEDs then next four using TIMER application. 

6. Program to rotate the contents of the accumulator first right and then left 

7. Program to run a countdown from 9-0 in the seven segment LED display. 

8. To interface seven segment LED display with 8051 microcontroller and display ‘HELP’ 

in the seven segment LED display. 

9. To toggle ‘1234’ as ‘1324’ in the seven segment LED display. 

10. Interface stepper motor with 8051 and write a program to move the motor through a given 

angle in clock wise or counter clockwise direction. 

11. Application of embedded systems: Temperature measurement & display on LCD 

Reference Books: 

1. Microprocessor Architecture Programming & applications with 8085, 2002, R.S. Goankar, 
Prentice Hall. 

2. Embedded Systems: Architecture, Programming & Design, Raj Kamal, 2008, Tata McGraw 
Hill 

3. The 8051 Microcontroller and Embedded Systems Using Assembly and C, M.A. Mazidi, J.G. 

Mazidi, and R.D. McKinlay, 2nd Ed., 2007, Pearson Education India. 
4. 8051 microcontrollers, Satish Shah, 2010, Oxford University Press. 
5. Embedded Microcomputer systems: Real time interfacing, J.W. Valvano 2011, Cengage 

Learning 
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MATHEMATICS 
There shall be three compulsory papers. Each paper of 50 marks is divided into five units and 
each unit carry equal marks. 

B.Sc. Part-II 
Paper-I 

ADVANCED CALCULUS 

UNIT-I Definition of a sequence. Theorems on limits of sequences. Bounded and monotonic sequences. 
Cauchy’s convergence criterion. Series of non-negative terms. Comparison tests, Cauchy's 
integral test, Ratio tests, Raabe's, Logarithmic, De Morgan and Bertrand's tests. Alternating series, 
Leibnitz's theorem. Absolute and conditional convergence. 

UNIT-II  Continuity, Sequential continuity, Properties of continuous functions, Uniform continuity, Chain 
rule of differentiability, Mean value theorems and their geometrical interpretations. Darboux's 
intermediate value theorem for derivatives, Taylor's theorem with various forms of remainders. 

UNIT-III  Limit and continuity of functions of two variables. Partial differentiation. Change of variables. 
Euler's theorem on homogeneous functions. Taylor's theorem for functions of two variables. 
Jacobians. 

UNIT-IV Envelopes, evolutes. Maxima, minima and saddle points of functions of two variables. Lagrange's 
multiplier method.   

UNIT-V  Beta and Gamma functions, Double and triple integrals, Dirichlet's integrals, Change of order of 
integration in double integrals. 

REFERENCES : 
1.  Gabriel Klaumber, Mathematical Analysis, Marcel Dekkar, Inc. New York, 1975. 
2.  T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi, 1985. 
3.  R.R. Goldberg, Real Analysis, Oxford & I.B.H. Publishing Co., New Delhi, 1970. 
4.  D. Soma Sundaram and B. Choudhary, A First Course in Mathematical Analysis, Narosa Publishing 

House, New Delhi, 1997. 
5.  P.K. Jain and S.K. Kaushik, An introduction to Real Analysis, S. Chand & Co., New Delhi, 2000. 
6.  Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd., Allahabad. 
7.  Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum Publishing Co., New York. 
8.  Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd., Allahabad. 
9.  S.C. Malik, Mathematical Analysis, Wiley Eastern Ltd., New Delhi. 
10.  O.E. Stanaitis, An Introduction to Sequences, Series and Improper Integrals, Holden-Dey, Inc., San 

Francisco, California. 
11.  Earl D. Rainville, Infinite Series, The Macmillan Company, New York. 
12.  Chandrika Prasad, Text Book on Algebra and Theory of Equations, Pothishala Pvt. Ltd., Allahabad. 
13.  N. Piskunov, Differential and Integral Calculus, Peace Publishers, Moscow. 
14.  Shanti Narayan, A Course of Mathematical Analysis, S.Chand and Company, New Delhi. 
 
  

SHAHEED  NANDKUMAR  PATEL  UNIVERSITY RAIGARH (C.G.)

Dell
Typewritten Text
SHAHEED  NANDKUMAR  PATEL  VISHWAVIDYALAYA  RAIGARH (C.G.)



B.Sc. Part-II 
Paper-II 

DIFFERENTIAL EQUATIONS 

UNIT-I Series solutions of differential equations- Power series method, Bessel and Legendre functions and 
their properties-convergence, recurrence and generating relations, Orthogonality of functions, 
Sturm-Liouville problem, Orthogonality of eigen-functions, Reality of eigen values, Orthogonality 
of Bessel functions and Legendre polynomials. 

UNIT-II Laplace Transformation- Linearity of the Laplace  transformation, Existence theorem for Laplace 
transforms, Laplace transforms of derivatives and integrals, Shifting theorems. Differentiation and 
integration of transforms. Convolution theorem. Solution of integral equations and systems of 
differential equations using the Laplace transformation. 

UNIT-III Partial differential equations of the first order. Lagrange's solution, Some special types of equations 
which can be solved easily by methods other than the general method, Charpit's general method of 
solution. 

UNIT-IV Partial differential equations of second and higher orders, Classification of linear partial differential 
equations of second order, Homogeneous and non-homogeneous equations with constant 
coefficients, Partial differential equations reducible to equations with constant coefficients, Monge's 
methods. 

UNIT-V Calculus of Variations- Variational problems with fixed boundaries- Euler's equation for functionals 
containing first order derivative and one independent variable, Extemals, Functionals dependent on 
higher order derivatives, Functionals dependent on more than one independent variable, Variational 
problems in parametric form, invariance of Euler's equation under coordinates transformation. 

 Variational Problems with Moving Boundaries- Functionals dependent on one and two functions, 
One sided variations. 

 Sufficient conditions for an Extremum- Jacobi and Legendre conditions, Second Variation. 
Variational principle of least action. 

REFERENCES : 
1.  Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley & Sons, Inc., New York, 1999. 
2.  D.A. Murray, Introductory Course on Differential Equations, Orient Longman, (India), 1967. 
3.  A.R. Forsyth, A Treatise on Differential Equations, Macmillan and Co. Ltd., London. 
4.  Lan N. Sneddon, Elements of Partial Differential Equations, McGraw-Hill Book Company, 1988. 
5.  Francis B. Hilderbrand, Advanced Calculus for Applications, Prentice Hall of India Pvt. Ltd., New Delhi, 

1977. 
6.  Jane Cronin, Differential equations, Marcel Dekkar, 1994. 
7.  Frank Ayres, Theory and Problems of Differential Equations, McGraw-Hill Book Company, 1972. 
8.  Richard Bronson, Theory and Problems of Differential Equations, McGraw-Hill, Inc., 1973. 
9.  A.S. Gupta, Calculus of variations with-Applications, Prentice-Hall of India, 1997. 
10.  R. Courant and D. Hilbert, Methods of Mathematical Physics, Vots. I & II, Wiley-Interscience, 1953. 
11.  I.M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice-Hill, Englewood Cliffs (New Jersey), 1963. 
12.  A.M. Arthurs, Complementary Variational Principles, Clarendon Press, Oxford, 1970. 
13.  V. Kornkov, Variational Principles of Continuum Mechanics with Engineering Applications, Vol. I, Reidel 

Publ. : Dordrecht, Holland, 1985. 
14.  T. Oden and J.N. Reddy, Variational Methods in Theoretical Mechanics, Springer-Verlag, 1976. 
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B.Sc. Part-II 
Paper-III 

MECHANICS 

STATICS 

UNIT-I Analytical conditions of Equilibrium, Stable and unstable equilibrium. Virtual work, Catenary. 

UNIT-II Forces in three dimensions, Poinsot's central axis, Null lines and planes. 

DYNAMICS 

UNIT-III  Simple harmonic motion. Elastic strings. Velocities and accelerations along radial and transverse 
directions, Projectile, Central orbits. 

UNIT-IV  Kepler's laws of motion, velocities and acceleration in tangential and normal directions, motion on 
smooth and rough plane curves. 

UNIT-V  Motion in a resisting medium, motion of particles of varying mass, motion of a particle in three 
dimensions, acceleration in terms of different co-ordinate systems. 

REFERENCES : 
1.  S.L. Loney, Statics, Macmillan and Company, London. 
2.  R.S. Verma, A Text Book on Statics, Pothishala Pvt. Ltd., Allahabad. 
3.  S.L. Loney, An Elementary Treatise on the Dynamics of a particle and of rigid bodies, Cambridge 

University Press, 1956. 
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MICROBIOLOGY 
BSc-2nd  

 
 

Paper- I: Molecular Biology and Genetic Engineering 

UNIT-1: FUNDAMENTALS OF MOLECULAR BIOLOGY 
History and scope of molecular biology, concept and mechanism of heredity. DNA as genetic material- experimental evidences. DNA 
replication- mechanism, process and enzymes/proteins involved in replication. 

UNIT-2: CENTRAL DOGMA OF PROTEIN SYNTHESIS 
Transcription- initiation, elongation, termination, RNA polymerases and sigma factor. Transcription inhibitors (antibiotics, drugs). 
Translation- initiation, elongation and termination. Factors involved in translation. Genetic code. 

UNIT-3: MUTATION AND DNA REPAIR MECHANISM 
Introduction and Types of Gene mutations- Base substitution, frame shift mutation (insertion, deletion, miss-sense, nonsense mutation.) 
mutagens – physical and chemical. Reverse mutation in bacteria. DNA repair mechanism (mismatch repair, photo-reactivation, 
excision and SOS repair). Beneficial and harmful effect of mutation. 

UNIT-4: GENE REGULATION 
Concept of gene- Cistron, Recon, Muton. Operon Concept- lac Operon, tryptophan Operon, His Operon. Activator, Co-activator and 
Repressor. Introduction to Bioinformatics- Elementary genome Database. 

UNIT-5: GENETIC ENGINEERING 
Basic concept of Genetic Engineering, DNA modifying enzymes Restriction endonuclease, DNA ligase, terminal transferase. Vectors- 
pBR322, pUC19, BAC and YAC. Phage based vectors, expression of vector. Transformation – physical and chemical method. 
Bacterial Host. Screening of recombinant vector Blue white Screening, Colony Hybridization. 

 

Text Books Recommended: 

1. Gene Cloning by T.A. Brown. 
2. General Microbiology by Power and Daganiwala. 
3. Zinssers Microbiology by KJ Wolfgang, McGraw- HJill Company. 
4. Microbial Genetics by RM Stanley, F David and EC John. 
5. Bacteriological Techniques by FJ Baker. 
6. .Molecular Biology of the Cell; 3rd Edition; Bruce Alberts ,et.al; Garland Publishing. 
7. Cell biology; C.B. Powar; Himalaya Publishing House; Fifth edition 
8. Cell & Molecular Biology; Gerald Karp; Fourth edition 
9. A Textbook of Microbiology; Dubey&Maheshwari; S.chand& Sons. 
10. Cell biology & Genetics; P. K. Gupta 
11. Introduction to Bioinformatics; T K Atwood and D J Parry-Smith; Pearson Education Ltd 
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Paper- II: Bioinstrumentation and Biostatistics 

UNIT-1: MICROSCOPY AND CENTRIFUGATION 
Simple and compound light microscope, Bright field, Dark field, Phase contrast and Electron microscope. Centrifugation- principle 
and types of centrifuges (analytical and preparatory), types of centrifugation- differential and rate zonal centrifugation. 

UNIT-2: pH metry and chromatography 
Principle of pH meter, types of electrodes, factors affecting pH measurements, and application of pH meter. Chromatography- 
principle, types- paper, TLC and column chromatography, HPLC. 

UNIT-3: SPECTROPHOTOMETRY 
Electromagnetic spectrum, Beers-Lamberts law, Types (Principles, working and application)- colorimeter, UV - Vis 
Spectrophotometry and IR- Spectrophotometry, Turbidometry. 

UNIT-4: Electrophoresis and X-Ray Diffraction 
Principle of electrophoresis, instrumentation and Application, types of Paper, Gel electrophoresis and Immunoelectrophoresis. X-ray 
diffraction- principle and application. 

 
UNIT-5: Biostatistics 

Data- Types, characteristics, presentation and distribution. Data analysis- central tendency (Mean, Median and Mode), Deviation 
(variance SD and SE). Concept of probability. 

 

 

Text Books Recommended: 

1. Introduction to Istrumental analysis by Robert Braun. 
2. Instrumental Techniques by Upadhyay and Upadhyay. 
3. Instrumental Methods of Chemical Analysis by BK Sharma. 
4. Bio statistics; Sunder Rao 
5. Statistical Methods; S. P. Gupta; Sultan Chand & Sons 
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PRACTICAL 

M. M. 50 
 
 

Determination of antibiotic resistance by plating method. 
Assaying of microbial enzymes; Catalase, Proteases, Peroxidases, 
Cellulase, Cellobioases, Amylase, Diastase. 
Exercise on paper, thin layer, column chromatography. 
Exercise on paper and gel electrophoresis. 
determination of pH of various water and soil sample. 
testing of lambert beer’s law. 
Determination of lamda max of dye by spectrophotometer 
Isolation of resistant bacteria from soil and water sample 

 
 
 
 
 

Scheme of Practical Examination 
 

Time - 4 hours M.M. 50 

1. Exercise on spectrophotometer/ pH meter 10 
2. Exercise on chromatography 10 
3. Exercise on genetics 05 
4. Spotting (1-5) 10 
5. Viva-Voce 05 
6. Sessional 10 

Total 50 
- - - - - - - - - 
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Zoology 

B.Sc. Part – II 2018-19  
Paper – I                                                                     

(Anatomy and Physiology) 
 

Comparative Anatomy of various organ systems of vertebrates: 
 

     Unit: I  
• Integument and its derivatives: structure of scales, hair and feathers 
• Alimentary canal and digestive glands in vertebrates 
• Respiratory organs : Gills and lung , air-sac in birds 
 

     Unit: II 
• Endoskeleton: (a) Axial Skeleton- Skull and Vertebrae, (b) Appendicular Skeleton 

Limbs and girdles  
• Circulatory System: Evolution of heart and aortic arches 
• Urinogenital System: Kidney and excretory ducts 
 

     Unit: III 
• Nervous System: General plan of brain and spinal cord 
• Ear and Eye: structure and function 
• Gonads and genital ducts 
 

     Unit: IV  
• Digestion and absorption of dietary components  
• Physiology of heart, cardiac cycle and ECG 
• Blood Coagulation  
• Respiration: mechanism and control of breathing 
 

     Unit: V 
• Excretion: Physiology of excretion, osmoregulation 
• Physiology of muscle contraction 
• Physiology of nerve impulse, Synaptic transmission 
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Zoology 

B.Sc. Part – II 2018-19  
                                                     
                                                    Paper-II  
VERTEBRATE ENDOCRINOLOGY, REPRODUCTIVE BIOLOGY 
BEHAVIOUR, EVOLUTION AND APPLIED ZOOLOGY 
 

Unit: I 
• Structure and function of Endocrine glands 
• Hormone receptor 
• Biosynthesis and secretion of thyroid, adrenal, ovarian and testicular hormones 
• Endocrine disorder of pituitary, thyroid, adrenal and pancreas  

 
 
Unit:II 

• Reproductive cycle in vertebrates 
• Menstruation, lactation and pregnancy 
• Mechanism of parturition 
• Hormonal regulation of gametogenesis 
 

Unit: III 
• Evidences of organic evolution. 
• Theories of organic evolution. 
• Variation, Mutation, Isolation and Natural selection. 
• Evolution of Horse 
 

Unit:IV 
• Introduction to Ethology: Branches and concept of ethology. 
• Patterns of Behaviour, Taxes, Reflexes, Drives and Stereotyped behaviour. 
• Reproductive behavioural patterns. 
• Drugs and behavior, Hormones and behaviour 
 

Unit:V 
• Prawn Culture 
• Sericulture 
• Apiculture 
• Pisciculture 
• Poultry keeping 
• Elements of Pest Control: Chemical & Biological Control 
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Zoology 
B.Sc. Part II 2018-19  

Practical 
 

 
The practical work in general shall be based on the syllabus prescribed and the students will be 
required to show the knowledge of the following: 

• Study of the representative examples of the different chordates (Classified characters). 
• Dissection of various systems of scoliodon-Afferent and Efferent branchial cranial 

nerves, internal ear.  
Alternative methods: By Clay/Thermacol/ Drawing/ Model etc.) 
• Simple microscopic technique through unstained or stained permanent mount. 
• Study of prepared slides histological, as per theory papers. 
• Study of limb girdles and vertebrae of Frog, Varanus, Fowl and Rabbit. 
• Identification of species and individual of honey bee. 
• Life cycle of honey bee and silkworm. 
• Exercise based on Evolution and Animal behavior. 

 
 

 
          Scheme of Practical Exam               Time: 3:30hrs 
 

• Major dissection (Cranial nerves/efferent branchial vessel)  10 
• Exercise based on evolution      05 
• Exercise based on applied zoology     05 
• Exercise based on animal behavior     04 
• Spotting-8 (slides-4,bones-2,specimen-2)    16 
• Viva         05 
• Sessional marks.       05 
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