TEACHING AND EXAMINATION SCHEME

M.Sc. BIOTECHNOLOGY (2015-2016)

Code Description Pd/Wk Exam | CIA* | ESE | Total
Th | Pr (hr)
MSBT 111 | Principles of Microbiology 4 3 20 80 100
MSBT 112 | Cell and Developmental Biology | 4 3 20 80 100
MSBT 113 | Fundamentals of Immunology 4 3 20 80 100
MSBT 114 | Basic Molecular Biology 4 3 20 80 100
MSBT 115 | Principles of Biochemistry 4 3 20 80 100
MSBT 121 | Practical- | 12 6 20 80 100
MSBT 122 | Practical I 12 6 20 80 100
MSBT 211 | Genetics and Evolution 4 3 20 80 100
MSBT 212 | Computational Biology and 4 3 20 80 100
Bioinformatics
MSBT 213 | Bioanalytical techniques 4 3 20 80 100
MSBT 214 | Genomics and Proteomics 4 3 20 80 100
MSBT 215 | Genetic Engineering 4 3 20 80 100
MSBT 221 | Practical- | 12 6 20 80 100
MSBT 222 | Practical- 11 12 6 20 80 100




M Sc (Biotechnology)

| Semester 2015-2016

MSBT 111: PRINCIPLES OF MICROBIOLOGY

Unit I: History of Microbiology; A general account on ultrastructure, nutrition, reproduction,
biology and economic importance of Archaebacteria, Eubacteria and Cyanobacteria. Recent
trends in the classification of bacteria.

Genetic recombination in bacteria: Transduction, Conjugation & Transformation

Unit I1: Microbial growth: Batch culture, methods of growth estimation, stringent response,
death of a bacterial cell, growth as affected by environmental factors like temperature,
acidity, alkalinity, water availability and oxygen

Microbial physiology: Photosynthesis; Chemolithotrophy: Hydrogen and iron oxidizing
bacteria; Sulfate reduction.

Unit I11: General Account of Viruses: Bacterial viruses, life cycle and regulation of A-Phage;
biology of animal viruses-Herpes, Adenovirus, Retrovirus, biology of plant viruses- CaMV,
Gemini and TMV.

Host response to infectious diseases — Influenza virus, Mycobacterium & Plasmodium;
Molecular basis of host pathogen interactions in plants — HR & SAR.

Unit 1V: Bacterial mutants and mutations: Isolation; Useful phenotypes (auxotrophic,
conditional, lethal, resistant); Mutation rate; Types of mutations (base pair changes;
frameshift; insertions; deletions; duplication); Mutagenic agents; Mechanisms of
mutagenesis; Assay of mutagenic agents (Ames test).

Ecological impacts of microbes: Symbiosis (Nitrogen fixation, Mycorrhizal Symbiosis and
ruminant symbiosis), Microbes and Nutrient cycles; Antimicrobial agents: Sulfa drugs,
Penicillin and cephalosporin and Mode of action.

Bacterial two component signaling system; Bacterial Quorum sensing and Biofilm
production

Unit V: Molecular methods in assessing microbial diversity; Denaturing Gradient Gel
Electrophoresis (DGGE), Temperature Gradient Gel Electrophoresis(TGGE), Amplified
rDNA Restriction Analysis, Terminal Restriction Fragment Length Polymorphism (T-RFLP),
16S rDNA sequencing and Ribosomal Database Project.

Suggested Readings:

1. Buchanan, BB, Gruissem, W & Jones, RL 2002, Biochemistry & Molecular Biology of
Plants, American Society of Plant Biologist, Rockville, Maryland, USA.

2. Crueger, W & Crueger, A 1990, Biotechnology: A textbook of Industrial Microbiology,
2sub edn, Sinaeur Associates.

3. Madigan, MT & Martinko, JM 2006, Biology of Microorganisms, 11th edn, Pearson
Prentice Hall, USA.

4. Maloy, SR, Cronan, JE Jr., & Freifelder, D 2006, Microbial Genetics, Jones Bartlett
Publishers, Sudbury, Massachusetts.

5. Pelczar, MJ Jr., Chan, ECS & Kreig, NR 1993, Microbiology, 5th edn, Tata McGraw
Hill.

6. Reed, G (Ed.) 1987, Prescott & Dunn’s Industrial Microbiology, 4th edn, CBS Publishers
& Distributors, New Delhi.

7. Willey, JM, Sherwood, LM & Woolverton, CJ 2008, Prescott, Harley and Klein’s
Microbiology, 7" edn, McGraw Hill.

MSBT 112: CELL AND DEVELOPMENTAL BIOLOGY



Unit I: Membrane Structure and Function:Structural models; Composition and dynamics;
Transport of ions and macromolecules; Pumps, carriers and channels; Endo- and Exocytosis;
Membrane carbohydrates and their significance in cellular recognition.

Unit I1: Nucleus — Structure and function of nuclear envelope, lamina and nucleolus;
Chromatin organization and packaging; Cell cycle and regulatory mechanisms; Mitochondria
and Chloroplast — Origin, structure, function, genome and biogenesis; Male sterility in plants.
Unit 11l: Structure and function of microbodies, Golgi apparatus, Lysosomes and
Endoplasmic Reticulum; Organization and role of microtubules and microfilaments; Actin-
binding proteins and their significance; Molecular motors; Intermediate filaments; Cellular
junctions and adhesions; Structure and functional significance of plasmodesmata. extra-
cellular matrix in plants and animals.

Unit 1V: Basic concepts of development: Potency, commitment, specification, induction,
competence, determination and differentiation; morphogenetic gradients; cell fate and cell
lineages; stem cells; genomic equivalence and the cytoplasmic determinants;

Gametogenesis, fertilization and early development in Animals: Production of gametes, cell
surface molecules in sperm-egg recognition in animals; zygote formation, cleavage, blastula
formation, gastrulation and formation of germ layers in animals; embryogenesis

Unit V: Gametogenesis, fertilization and early development in Angiosperms: Production of
gamete, Pollination and Self-incompatibility and molecular interactions, fertilization, embryo
sac development and double fertilization in plants; seed formation and germination.
Morphogenesis and organogenesis in animals: Cell aggregation and differentiation in
Dictyostelium; axes and pattern formation in Drosophila; organogenesis — vulva formation in
Caenorhabditis elegans; eye lens induction, limb development and regeneration in
vertebrates; differentiation of neurons, post embryonic development-larval formation,
metamorphosis; environmental regulation of normal development; sex determination.

Suggested Readings:

1. Alberts, B, Bray, D, Lewis, J, Raff, M, Roberts, K & Watson, JD 1999, Molecular
Biology of the Cell, 3"%dn, Garland Publishing Inc, New York.

2. Gilbert, SF 2013, Developmental Biology, 10th edn, Sinauer Associates, Sunderland, MA,
USA

3. Geoffrey, M, Cooper & Robert EH 2007, The Cell: A Molecular Approach, 4™edn, ASM
Press and Sinauer Associates Inc, USA.

4. Gunning, BES & Steer, MW 1995, Plant Cell Biology: Structure and Function, Jones and
Bartlett Publishers, Boston, Massachusetts, USA.

5. Harris, N &Oparka, KJ 1994, Plant Cell Biology: A Practical Approach, IRL Press,
Oxford University Press, Oxford, UK.

6. Hardin, J, Bertoni, G & Kleinsmith, LJ 2012, Becker’s-World of Cell, Pearson Benjamin
Cummings, San Francisco, CA, USA

7. Karp G & Vander GP 2005, Cell and Molecular Biology: Concepts and
Experiments,4™edn, John Wiley & Sons Inc, USA.

8. Kleinsmith, LJ & Kish, VM 1995, Principles of Cell and Molecular Biology, Harper
Collins College Publishers, New York, USA.

9. Lodish, H, Berk, A, Zipursky, SL, Matsudaira, P, Baltimore, D& Darnell, JE 1999,
Molecular Cell Biology 4™edn, W.H. Freeman and Company, New York.

10. Slack, JIMW 2012, Essential Developmental Biology, 3rd edn, Wiley-Blackwell, UK.

11. Wolpert, L & Tickle, C 2010, Principles of Development, Oxford University Press, UK.

MSBT 113: FUNDAMENTALS OF IMMUNOLOGY
Unit I: Components of innate and acquired/adaptive immunity. Haematopoiesis;
Organization and structure of organs and cells of the immune system- primary and secondary



lymphoid organs, lymphoid cells- B and T cells, Blood cells- granular and agranular cells,
Natural killer cells; Nature and biology of antigens — immunogen and hapten.

Unit I1: Basics of self —non-self recognition and discrimination; B-cell maturation, activation
and differentiation; Immunoglobulins-basic structure, classes and subclasses of
immunoglobulins, antigenic determinants; Multigene organization of immunoglobulin genes;
Generation of antibody diversity; Major Histocompatibility Complex - MHC types, Immune
responsiveness and disease susceptibility, HLA typing.

Unit 111: T-cell maturation,activation and differentiation and T-cell receptors, Cell-mediated
immune responses. Cytokines-properties and therapeutic uses; Antigen processing and
presentation- endogenous antigens, exogenous antigens, non-peptide bacterial antigens and
super-antigens; Antigen-antibody interactions- Precipitation, agglutination and complement
mediated immune reactions.

Unit 1V: Active and passive immunization; Live, killed, attenuated, sub unit vaccines.;
Vaccine technology- Role and properties of adjuvants, recombinant DNA and protein based
vaccines, plant-based vaccines; Antibody engineering- Hybridoma Technology, chimeric and
humanized monoclonal antibodies. Catalytic antibody- Abzyme; Immunotechniques:
Chromatin immunoprecipitation, ELISA, RIA, immunofluorescence, FACS and ELISPOT
assay

Unit V: Hypersensitivity — Type I-1V, mechanisms and diseases; Autoimmune disorders-
Types and causes; Transplantation — Immunological basis of graft rejection; Clinical
transplantation and immunosuppressive therapy; Tumor immunology —Tumor antigens;
Immune response to tumors and tumor evasion of the immune system, Cancer
immunotherapy.

Suggested Readings:

1. Abul K. Abbas & Andrew H 2014, Basic Immunology: Functions and Disorders of the
Immune System, 4th edn, Saunders Elseviers Pubs. Philadelphia, PA

2. Brostoff, J, Seaddin, JK, Male, D & Roitt, IM 2002, Clinical Immunology, 6th Edn,
Gower Medical Publishing.

3. Decker, J & Reischl, U 2004, Molecular Diagnosis of infectious diseases, Humana Press.

4. Goldsby, RA, Kindt, TJ, Osborne, BA & Kuby 2002, Immunology, 6th edn W.H.
Freeman & Co. NY.

5. Lydyard, P M, Whelan, A & Fanger Michael W 2002, Instant notes in Immunology,
Viva Books New Delhi

6. Paul 1999, Fundamental of Immunology, 4th edn, Lippencott Raven, USA.

7. Rao, CV 2011, Immunology-A Text Book 5th edn, Narosa Publication House, New Delhi.

8. Sinha, JK & Bhattacharya, SA 2006, Text Book of Immunology, 2006 Academic
Publishers, Kolkata.


http://www.amazon.co.uk/Basic-Immunology-Functions-Disorders-Immune/dp/141605569X/ref=sr_1_7?s=books&ie=UTF8&qid=1347339626&sr=1-7
http://www.amazon.co.uk/Basic-Immunology-Functions-Disorders-Immune/dp/141605569X/ref=sr_1_7?s=books&ie=UTF8&qid=1347339626&sr=1-7

MSBT 121: PRACTICALS

1. Preparation of culture media for the growth of bacteria and fungi (Nutrient Agar, LB agar,
EMB agar, Mckonkey agar and PDA)

2. Separation and identification of microorganisms by streaking and spread plate method.

3. Separation of microorganisms from water and soil by serial dilution method.

4. Study of antibiotic sensitivity of microorganisms by Kirby- Bauer method.

5. Study the effect of temperature, pH, carbon and nitrogen on growth kinetics of bacteria.

6. Staining (Gram’s staining and acid fast staining) and enumeration (Haemocytometer) of
microorganisms.

7. Determination of thermal death point and thermal death time of microorganisms.

8. Study of various stages of Mitosis from onion root tip.

9. Study of various stages of Meiosis from Phlox/Aloe vera flower bud.

10. Prepartion of blood smear for identification of leucocytes by Giemsa stain.

11. Separation of leucocytes by dextran method.

12. Performing Immunodiagnostic test to detect diseases- typhoid and malaria.

13. Performing antibody titre by ELISA method.

14. Analysis of antigen- antibody interaction by double diffusion.

15. Analysis of antigen- antibody interaction by Immuno-electrophoresis.

MSBT 121

1. Compound Microscope

2. Centrifuge

3. Conjugation

4. Aids Virus

5. Quorum Sensing

6. Ames Test

7. Ny Fixation

8. Louis Pasteur

9. Thymus- As Organ Of Immune System

10. Mhc-T Cell Interaction

11. Superantigen

12. Monoclonal Antibody

13. FACs

14. Plant Based Vaccine

15. Autoimmune Disorder

16. Fluid Mosaic Model Of Plasma Membrane

17. Receptor Mediated Endocytosis

18. Microtubule

19. C.elegans As Experimental Organism

20. Cell Cycle And Its Regulation

21. Double Fertilization

LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY
(AUTONOMOUS)
JODHPUR, RAJASTHAN
PRACTICAL EXAMINATION
M.Sc. BIOTECHNOLOGY



SEMESTER- |
MSBT: 121 (Covering Papers MSBT 111,112,113)

Time: 6 hours Max. Marks: 80
1. Perform the given Cell biology / Developmental biology experiment 15
2. Perform the given Microbiology experiment 15
3. Perform the given Immunology experiment. 15

4. Spots (Identify and comment upon spots from | to V)
5x 5= 25

5. Viva-voce 10



MSBT 114: BASIC MOLECULAR BIOLOGY

Unit I: Prokaryotic and Eukaryotic genome structure and organization, Levels of eukaryotic
chromatin organization — Nucleosome, Solenoid & higher- order chromatin structure;
Regulation of chromatin structure- nucleosome remodeling.

Unit 1lI: DNA Replication; Repair & Recombination: DNA Replication- initiation,
elongation and termination in prokaryotes and eukaryotes, Enzymes and accessory proteins;
DNA repair- enzymes; Photoreactivation; Nucleotide excision repair; Mismatch correction;
SOS repair; Non-homologous end joining; Recombination: Homologous .

Unit I11: Prokaryotic & Eukaryotic Transcription: Prokaryotic Transcription; Prokaryotic
Promoters; Mechanism- Initiation, Elongation and Termination-Rho-dependent and
independent; Prokaryotic gene expression with reference to inducible and repressible

operons.
Eukaryotic transcription and regulation-Initiation, Elongation and  Termination; RNA
polymerase structure; RNA polymerase I, II, 1l and IV / V (Plant specific); Eukaryotic

promoters ; Transcription factors; Transcriptional and post-transcriptional gene silencing-
RNA interference and CRISPR

Unit 1V: Post Transcriptional Modifications: Processing of mRNA, tRNA, rRNA; 5'-Cap
formation; 3'-end processing and polyadenylation; Splicing; RNA editing; Nuclear export of
MRNA; mRNA stability.

Translation & Transport: Translation machinery; Ribosomes; Features of genetic code;
Prokaryotic and eukaryotic translation, Mechanism of initiation, elongation and termination.
Unit V: Oncogenes and Tumor suppressor genes: Viral and cellular oncogenes; Structure,
function and mechanism of action of pRB and p53 tumor suppressor proteins; Activation of
oncogenes and dominant negative effect; Suppression of tumor suppressor genes.

Suggested Readings:

1. Alberts, B, Johnson,A , Lewis, J, Raff, M, Roberts, K & Walter, P 2007, Molecular
Biology of the Cell, 5th edn, Garland Science, New York.

2. Pierce, BA 2013 , Genetics: A Conceptual Approach ,5" edn ,W.H. Freeman and
Company ,NY.

3. Krebs,JE, Goldstein,ES & Kilpatrick,ST 2014, Lewin's Gene Xl, Jones and Bartlett
Publishers, Sudbury, Massachusetts.

4. Lodish, H, Berk, A, Zipursky, SL, Matsudaira ,P, Baltimore, D & Darnell, J 2000,
Molecular Cell Biology, 4" edn , W.H. Freeman and Co., New York.

5. Snustad, DP & Simmons, MJ 2009, Principles of Genetics,4™ edn, John Wiley & Sons
Inc., USA.

6. Watson, JD ,Baker, TA, Bell, SP, Gann, A, Levine, M & Losick, R 2013, Molecular
Biology of the Gene,7th edn, Pearson Education, Inc.

7. Watson, JD, Hopkins, NH, Roberts, JW ,Steitz, JA & Weiner, AM 1987, Molecular
Biology of the Gene, 6™ edn , The Benjamin/ Cummings Publ. Co. Inc, California.



MSBT 115: PRINCIPLES OF BIOCHEMISTRY

Unit 1: Chemical basis of life, Water — properties, pH, buffers, covalent and non covalent
interactions, Concept of free energy, standard free energy, determination of AG for a reaction.
Relationship between equilibrium constant and standard free energy change. Redox
potentials. High energy phosphate compounds — introduction, phosphate group transfer, free
energy of hydrolysis of ATP and sugar phosphates.

Structure and function of Saccharides, Lipids , Amino acids, Nucleic acids and Vitamins

Unit Il: Emergent properties of biomolecules in water, Macromolecules; Molecular
assemblies; Peptides and covalent structure of proteins; Elucidation of primary and higher
order structures; Conformations of proteins (Ramachandran plot, secondary structure,
domains, motif and folds). Structure-function relationships in model proteins like
ribonuclease A, myoglobin, hemoglobin, chymotrypsin and ATPase.

Unit 11l : Enzyme: Historical perspective, general characteristics and structure,
nomenclature, IUB enzyme classification, Concept of ES complex, active site, specificity,
Michaelis-Menten equation. Different plots for the determination of Km & Vmax and their
physiological significances. Collision & transition state theories. Classification of multi
substrate reactions. Ping Pong, random & ordered Bi-Bi mechanisms. Enzyme inhibition,
reversible inhibitions and their kinetics. Allosteric enzymes.

Unit 1V: Primary Metabolic pathways: Glycolysis, Gluconeogenesis, Pentose Phosphate
Pathway, Metabolism of Glycogen, Cori cycle, Citric acid cycle, Fatty acid oxidation, Amino
acid oxidation, Urea cycle and its regulation..

Unit V:  Substrate  level  phosphorylation,Oxidative ~ Phosphorylation  and
Photophosphorylation (cyclic and noncyclic), Photorespiration , Carbohydrate biosynthesis in
plants, Lipid biosynthesis, Biosynthesis of amino acids, Integration and hormonal regulation
of metabolism. Inborn Errors of Metabolism

Suggested Readings

1 Berg JM, Tymoczko JL & Stryer L 2002, Biochemistry, W.H. Freeman and Company.

2 Buchanan, B, Gruissem, BW & Jones, RL 2002, Biochemistry and Molecular Biology of
Plants. ASPB, Maryland, USA.

3 Cooper, TG 1977, Tools of Biochemistry, John Wiley and Sons, New York. USA.

4 Cox, MM & Nelson,DL 2012, Lehninger Principles of Biochemistry. W. H. Freeman,
New York, USA.

5 Freifelder D., Physical Biochemistry, 1982, Application to Biochemistry and Molecular
Biology, W.H. Freeman & Company, San Fransisco, USA.

6 Rao, CNR 2001, Understanding Chemistry, Universities Press, Hyderabad. India.

7 Segel IH 1976, Biochemical Calculations, John Wiley and sons Inc. New York. USA.

8 Voet D, Pratt CW & Voet JG 2013, Principles of Biochemistry, John Wiley and Sons, New
York. USA.

9 Zubay, G 2014, Biochemistry, Addison Wesley, Menlo Park, USA.


http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Donald+Voet
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Charlotte+W.+Pratt
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Judith+G.+Voet

MSBT 122: PRACTICAL

1. Extraction and visualization of genomic DNA from plants by CTAB method.

2. Extraction and visualization of DNA from blood cells.

3. Extraction and visualization of RNA from plants.

4. Qualitative estimation of carbohydrates & proteins.

5. Quantitative estimation of reducing sugar & total soluble sugar

6. Quantitative estimation of proteins by Bradford’s method.

7. Quantitative estimation of DNA by DPA reagent method.

8. Quantitative estimation of RNA by Orcinol method.

9. Separation of amino acids, sugars & plant pigments by TLC

10. Separation of biomolecules by gel permeation chromatography.

11. Study of the effect of various parameters (substrate concentration, enzyme
concentration, temperature and pH) on enzyme (peroxidase/ alkaline phosphatase)
activity.

12. Quantitatve estimation of Vitamin C from lemon fruits.

MSBT 122

1. Structure of DNA

2. DNA Replication

3. Eukaryotic Transcription

4. Eukaryotic Promoter

5. Structure Of Eukaryotic Chromosome

6. Lac Operon

7. Ribosome

8. Ramachandran Plot

9. ATPase Pump

10. Non Compititive Inhibition

11. Cori Cycle

12. Feedbak Inhibition

13. Photorespiration

14. Phenylketonuria



LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY
(AUTONOMOUS)
JODHPUR, RAJASTHAN

PRACTICAL EXAMINATION
M.Sc. BIOTECHNOLOGY
SEMESTER- |
MSBT: 122 (Covering paper MSBT 114 and 115)

Time: 6 hours Max. Marks: 80
1. Perform the given Biochemistry experiment. 25
2. Perform the given Molecular Biology experiment. 25
3. Spots (lIdentify and comment upon spots from | to V) 4x 5= 20

i
ii.

iii.
iv.

Viva-voce 10



Il Semester 2015-2016

MSBT211: GENETICS AND EVOLUTION

Unit I: Mendelian Genetics: Introduction to genetics; Background and history; Patterns of
single gene inheritance-autosomal recessive; Autosomal dominant; X linked inheritance. Role
of genetics in medicine; Human pedigrees;

Complicating factors - incomplete penetrance; variable expression; Multiple alleles;
Co-dominance; Sex influenced expression

Unit I1: Non-Mendelian inheritance patterns: Mitochondrial inheritance; Polygenic
inheritance - genetic and environmental variation; Heritability; Analysis of quantitative and
qualitative traits.

Developmental genetics: Genes in early development; maternal effect genes; Pattern
formation genes; Homeotic genes; Signaling and adhesion molecules.

Unit 111: Cytogenetics: Cell division and errors in cell division; Non disjunction; Structural
and numerical chromosomal abnormalities — deletion; duplication; translocation; Sex
determination; Role of Y chromosome; Genetic recombination; Disorders of sex
chromosomes and autosomes.

Molecular cytogenetics - Fluorescence Insitu Hybridization (FISH);Comparative Genomic
Hybridization (CGH).

Unit 1V: Emergence of evolutionary thoughts: Lamarck; Darwin—concepts of variation,
adaptation, struggle, fitness and natural selection.

Origin of cells and unicellular evolution: Origin of basic biological molecules and polymers;
Concept of Oparin and Haldane; Experiment of Miller; The first cell; Evolution of
prokaryotes; Origin of eukaryotic cells.

Molecular Evolution: Concepts of neutral evolution, molecular divergence and molecular
clocks; Origin of new genes and proteins; Gene duplication and divergence.

Unit V: Genetic variation: Agents of genetic polymorphism; genome polymorphism; uses of
polymorphism and molecular markers.

Population genetics and evolution: Phenotype; Genotype; Gene frequency; Hardy-Weinberg
law; Factors distinguishing Hardy-Weinberg equilibrium; Mutation selection; Migration;
Gene flow; Gene drive, Genetic drift.

Suggested Readings:

1. Atherly, AG, Girton, JR & McDonald, JF 1999, The Science of Genetics, Saunders,
College Publishing, Fort Worth, USA.

2. Ayala, FJ & Avise, JC 2014, Essential Readings in Evolutionary Biology, Johns Hopkins
University Press, Baltimore, Maryland.

3. Brooker, RJ 2009, Genetics: Analysis and principles 3"edn, The McGraw-Hill
Companies Inc., New York, USA.

4. Chahal, G S & Gosal, SS 2002, Principles and Procedures of Plant Breeding:
Biotechnological and Conventional approaches. Alpha Science International Ltd.,
Oxford, UK.

5. Chaudhary, HK 1983, Elementary principles of plant Breeding, Oxford IBH Publishing,

New Delhi.

Futuyma, DJ 2013, Evolution, 3rd edn., Sinauer Associates Inc, Sunderland, MA, USA

7. Futuyma, DJ & Futuyma, 1997, Evolutionary Biology, 3rd edn, Sinauer Associates Inc,

Sunderland, MA, USA

Gardner, EJ 2004, Principles of genetics, 2" edn, John Wiley and sons, New York, USA

9. Gupta, PK 2010, Cytology, Genetics, Evolution and plant Breeding, 2" edn, Rastogi
Publications, Meerut.

10. Hartl, DL & Jones, EW 1998, Genetics: Principles and Analysis, 4™ edn, Jones and
Bartlett Publishers, Boston, Massachusetts, USA.

o

0



11. Pierce, BA 2005, Genetics: A conceptual Approach, 2"%dn, WH freeman & Company,
New York, USA.

12. Snustad, DP & Simmons, MJ 2012, Principles of Genetics, 6™ edn, John Wiley & Sons
Inc, Hoboken, NJ, USA.

13. Ridley, M 2003, Evolution, 3" edn, Blackwell Publishing, Hoboken, NJ, USA

14. Singh, BD 2007, Fundamentals of Genetics, Kalyani Publishers, Ludhiana.

15. Tamarin, RH 2001, Principles of Genetics, 7" edn, The McGraw-Hill Companies Inc.,
New York, USA.

16. Verma, PS & Agarwal VK 2004, Cell Biology, Genetics, Molecular Biology, Evolution &
Ecology, S. Chand & Company Ltd.

MSBT 212: COMPUTATIONAL BIOLOGY AND BIOINFORMATICS

Unit |: Biostatistics- definition and scope. Collection of data- Population and sampling,
Graphical and diagrammatic representation of data - scale diagram, histograms, pie diagrams,
frequency polygon and frequency curves. Measures of central tendency - arithmetic mean,
median, and mode. Measure of dispersion - standard deviation.

Unit I1: Hypothesis: principle and evaluation of hypothesis, null and alternate hypothesis.
Test for significance: chi-square test, student t-test (single sample mean and two sample
mean), F-test. Analysis of variance (ANOVA): assumptions, techniques of analysis of
variance, analysis of variance in one-way techniques.

Unit 111: Principles of bioinformatics, Databases introduction, Biological databases: EMBL,
GenBank, DDBJ, TrEMBL, SWISS-PROT, PIR; primary and secondary composite
databases; SCOP, CATH, Overview of web servers: NCBI, EBI, PDRB; Search engines: Pub
Med, ENTREZ, Expasy and SRS. Biological softwares

Unit 1V: Computation Biology: Analysis of nucleic acid and protein sequences, sequence
comparison algorithms, sequence scoring schemes. Sequence and Genome analysis: Local
alignment, global alignment, FASTA, BLAST (Blast P, Blast N, Blast X) and similarity
searching scores and their statistical interpretation.

Unit V: Sequence analysis, Genome annotation, Computational evolutionary biology,
Analysis of gene expression, Analysis of regulation, Analysis of protein expression, Analysis
of mutations, Comparative genomics, Modeling biological systems, High-throughput image
analysis, Prediction of protein structure, Molecular Interaction and Docking algorithms. Role
of bioinformatics in genome analysis and cloud computing.

Suggested Readings:

1. Baxevanis, AD & Ouellette BFF 2004,. Bioinformatics-A practical guide to the analysis
of genes and proteins, Wiley Publishers

2. Bergeron, B 2002, Bioinformatics Computing. Pearson Education, US.

3. Bhat, B R, Srivenkatramana, T & Madhav Rao K S 2011, Statistics. A Beginners Text.
Vol. I. New Age International (p) Ltd, New Delhi.

4. Bliss, CJK 1967, Statistics in Biology. Vol. | McGraw hill. New York, USA

Campbell, RC 1974, Statistics for Biologists. Cambridge University, Press,

Cambridge, UK.

6. Daniel, WW 1995, Biostatistics-A foundation for Health Science, John Wiley, New York,
USA.

7. Gupta, SC & Kapoor, VK 2014, Fundamentals of Mathematical Statistics. Sulthan Chand
& sons. New Delhi.

o



8. Mount, DW 2004, Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor
Laboratory.

9. Orengo, CA & Thornton, JM 2003, Bioinformatics: Genes, Proteins and Computers.
Taylor and Francis, US.

10. Rashidi, H & Buchler, LK 2005, Bioinformatics Basics: Application in Biological
Science and Medicine. CRC Press, USA.

11. Rastogi, VB 2011, Fundamentals of Biostatistics, Ane Books Pvt. Ltd. New Delhi,
India.

12. Simpson, RJ 2013, Proteins and Proteomics: A Lab Manual. Cold Spring Harbor, US.

13. Sward law, AC 1985, Practical Statistics for Exponents Biologists, John Wiley and Sons,
New York, USA.

MSBT 213: BIOANALYTICAL TECHNIQUES

Unit 1: Chromatography techniques: TLC, gel permeation, ion exchange and affinity
chromatography, HPLC.

Spectroscopy technique: UV-visible spectroscopy. Theory and application of circular
dichroism, fluorescence, NMR, ESR and plasma emission spectroscopy.

Unit 11: Electrophoretic techniques: theory and application of polyacrylamide and agarose
gel electrophoresis, capillary electrophoresis, 2-D electrophoresis, pulsed field gel
electrophoresis.

Unit I11: Radioactivity: radioactive and stable isotopes, pattern and rate of radioactive decay,
measurement of radioactivity- Geiger-Muller counter, solid and liquid scintillation counters
(Basic principle, instrumentation and technique). Autoradiography and radioimmunoassay.
Unit 1V: Centrifugation: basic principles, types of centrifuge - microcentrifuge,
ultracentrifuge and density gradient centrifugation, applications (isolation of cell
components), determination of molecular weight by sedimentation velocity and
sedimentation equilibrium methods

Unit V: Microscope and its modifications — Light, phase contrast and interference,
Fluorescence, Confocal, Electron (TEM and SEM)

Advanced techniques: protein crystallization- theory and methods. X- ray crystallography,
APIl-electrospray, mass spectrometry.

Suggested Readings:
1. Campbell, AM & Heyer, LJ 2007, Discovering Genomics, Proteomics and

Bioinformatics, 2nd edn, Benjamin Cummings.

2. Freifelder, D 1982, Physical Biochemistry- Application to Biochemistry and Molecular
Biology, 2nd edn, W.H. Freemen and Company, San Fransisco.

3. Gibas, C & Jambeck, P 2001, Developing Bioinformatics Computer Skills, O’Reilly,
Sebastopol.

4. Holme, D & Peck, H 1998, Analytical Biochemistry, 3rd edn, Longman.

Scopes, R 1994, Protein Purification - Principles & Practices, 3rd edn, Springer Verlag.

6. Wilson, K & Walker, J 2000, Principles and Techniques of Practical Biochemistry, 5th
edn, Cambridge University Press.

MSBT 221: PRACTICALS

1. Introduction to NCBI, NCBI data bases, BLAST, BLASTn, BLASTp, PSI-BLAST,

2. Biological databases: EMBL, GenBank, DDBJ, TrEMBL, SWISS-PROT, PIR; primary
and secondary composite databases; SCOP, CATH

3. Sequence manipulation Suite, Sequence alignment.

4. Primer designing through bioinformatics tools- Primer3.

o



5. Phylogenetic Analysis through PHYLIP/CULTA-W
6. Protein structure Analysis, Docking, Ligplot interactions.
7. Protein Modeling
8. Electrophoresis for native and denatured proteins (SDS PAGE)
9. HPLC- Handling and basic exercise
10. Identification of bio molecules on the basis of maximum absorption spectrum.
11. Statistical analysis-Mean, mode, Median, Standard Deviation and Chi-Square Test
12. Validating ratio using chi square test.
13. Assessment of mode of inheritance on the basis of pedigree chart
14. Preparation of genetic maps based on data from recombination
15. Preparation of genetic map in bacteria using data obtained from interrupted mating
16. Preparation of genetic map in bacteria on the basis of transformation and generalized
transduction.
MSBT 221
1.  Co Dominance
2. Translocation
3. Miller’s Experiment
4. RFLP
5. NMR Spectroscopy
6. X-RAY Crystallography
7.  Electron Microscope
8.  Sequence Alignment
9.  Comparative Genomics

10. Swiss-Prot

11. Phylogenetic Tree

12. SCOP

13. Chi- Square Test

14. Histogram

15. hase Contrast Microscope

16. Density Gradient Centrifugation

17. RIA
18. HPLC
19. Darwin
20. FISH

21. Genomic Imprinting

LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY
(AUTONOMOWUS)
JODHPUR, RAJASTHAN
PRACTICAL EXAMINATION
M.Sc. BIOTECHNOLOGY SEMESTER- 11
MSBT: 221 (Covering Papers MSBT 211,212,213)

Time: 6 hours Max. Marks: 80

1 Perform the given Genetics Exercise 15

2 Perform the given Computational Biology/ Bioinformatics Exercise 15



3 Perform/ Demonstrate the given Bio-analytical technique

4 Spots (Identify and comment upon spots from | to V)

®o0 oW

5 Viva-voce

15

5x 5=25

10



MSBT 214: GENOMICS AND PROTEOMICS

Unit I: Introduction to Genomics- Structural, Functional, Comparative and evolutionary
genomics. DNA sequencing-principles and translation to large scale projects; Deep
sequencing, High throughput Sequencing;Tools for genome analysis-RFLP, DNA
fingerprinting, RAPD, PCR.

Unit I1: Nature of genome in prokaryotes and eukaryotes; Importance of genome projects-
human genome project; Haemophilus influenzae genome; Caenorhabditis elegans genome;
genomics of cattle; Plant genomes; Indian initiatives in genome sequencing.

Unit 111: Proteome: definitions and conceptualization; Protein structure; Post-translational
modifications (PTM) -phosphorylation, glycosylation, ubiquitination, additional
modifications; Mass spectrometric characterization of PTM —Identification of phosphorylated
, glycosylated proteins and other PTM.

Unit 1V: Proteomics: Protein analysis (includes measurement of concentration, amino-acid
composition, N-terminal sequencing); 2-D electrophoresis of proteins; Peptide fingerprinting;
MALDI-TOF; Differential display proteomics; Protein-protein interactions.

Unit V: Functional genomics and proteomics: Microarrays ; Protein and peptide microarray-
based technology; PCR-directed protein in situ arrays; Concept of Transcriptomics,
Metabolomics, Epigenomics and Metagenomics.

Suggested Readings:

1. Campbell, AM & Heyer, LJ 2007, Discovering Genomics, Proteomics and
Bioinformatics,2™ edn, Benjamin Cummings Publ. Co., San Francisco, California, USA.

2. Gibson ,G & Muse, SV 2004 , A Primer of Genome Science,2nd edn, Sinauer Associates,
USA.

3. Glick, BR & Pasternak, JJ 1998 , Molecular Biotechnology, 3 edn, ASM Press, USA.

4. Primrose, S & Twyman R 2006, Principles of Gene Manipulation and Genomics, 7" edn,
Blackwell Publ. Co., London.

5. Sambrook, J, Fritsch, EF & Maniatis, T 1989,Molecular Cloning-A Lab Manual, Cold
Spring Harbor Laboratory Press, New York.

6. Veenstra,TD & Yates, JR 2006, Proteomics for Biological Discovery, Wiley-Liss.

MSBT 215: GENETIC ENGINEERING

Unit I: General introduction and tools of genetic engineering: restriction enzyme, homing
enzyme, DNA ligase, polynucleotide kinase, alkaline phosphatase, DNA polymerase,
terminal transferase, Reverse transcriptase.

Cohesive and blunt end ligation: Linkers, Adaptors, Homopolymer tailing; Genome editing
and Labeling of DNA: Nick translation, Random priming, Radioactive and non-radioactive
probes.

Unit 11: Cloning vector- Plasmid (pBR322 and pUC19), cosmid, lambda phage, shuttle
vector, gateway vector, BACs and YAC. Animal virus derived vectors- SV40, vaccinia and
retroviral vectors. Agrobacterium as vector- binary and co-integrative vector. Expression
vectors- pMal, GST, pET-based vectors.

Choice of hosts, Methods for transferring recombinant DNA to host cells (Transformation
and Transfection).

Unit I11: Screening and selection for transformants- Hybridization techniques (Northern,
Southern and Colony hybridization, Fluorescence in situ hybridization).

Construction of libraries- Isolation of mMRNA and total RNA, cDNA and genomic libraries.
Analysis of DNA-Protein Interactions- Yeast- two hybrid system, S1 Mapping, DNasel
footprinting, DNA methylation and Methyl interference assay.

Unit 1V: Expression of foreign gene in E.coli, Baculovirus, mammalian cell and plant.
Principles in maximizing gene expression: Codon optimization, codon biasing, phage display.



Gene Therapy- gene augmentation, gene editing, gene knockout technology. Somatic and
germ-line therapy- in vivo and ex vivo therapy.

Mutagenesis: PCR based mutagenesis, site - directed mutagenesis and cassette mutagenesis.
Unit V: PCR- Primer design, fidelity of thermo-stable enzymes, proof reading enzymes.
Types of PCR- LA- PCR, nested, RT - PCR, real time PCR.

PCR in gene recombination: Deletion, recombination, addition. PCR in molecular diagnostics
and detection of diseases; Handling biohazardous materials.

Suggested Readings:

1.

2.

3.

o~

8.

9.

Brown, TA 2010, Gene Cloning and DNA Analysis: An Introduction, 6th edn, Wiley-
Blackwell publishing, UK.

Dale, JW, Schantz, M & Plant, N 2011, From genes to genomes:Concepts and
Applications of DNA Technology, 3rd edn, Wiley-Blackwell publishing, UK

Glick, BR & Pasternak JJ 1998, Molecular Biotechnology, 2nd edn, ASM Press,
Washington DC.

Gupta, PK 2012, Biotechnology and Genomics, 1st edn, Rastogi publications, Meerut.
Joshi, P 2007,Genetic engineering and its applications, 2nd edn, Agrobios- India,
Jodhpur.

Primrose, S & Twyman R, 2001, Principles of Gene Manipulation and Genomics, 6th
edn, Blackwell Science, USA.

Sambrook, J, Fritsch, EF & Maniatis, T 1989, Molecular Cloning-A Lab Manual, 2nd
edn, Cold Spring Harbor Laboratory Press, New York.

Sandhya Mitra 2000, Genetic engineering- principles and practice. Macmillan India
Limited, New Delhi.

Satyanarayana, U 2005, Biotechnology, 1st edn, Books and Allied Publishers,
Kolkata.

10. Singh, BD 2003, Biotechnology- An Expanding Horizon, 2nd edn. Kalyani Publishers.



MSBT 222: PRACTICALS

Plasmid DNA isolation from bacteria.

Quantitative estimation of plasmid isolated from bacteria.

Restriction and digestion of lambda phage DNA (Kit based)

DNA ligation of restricted lambda DNA (kit based)

Purification of DNA from electrophoresed gel.

Preparation of competent cells of bacteria (kit based)

Transformation of E. coli cells with standard plasmids (kit based)

Calculation of transformation efficiency in bacteria.

Amplification of nucleic acid through polymerase chain reaction (demonstration).

0. Construction of restriction map of the plasmid pBR322.

1. Isolation of the gene (neomycin phosphotransferase) from the plasmid pUC7

KAPA (kit based)

12. Cloning of the Bam HI fragment containing the neomycin phosphotransferase
gene into the Bam HI site of pUC19 B/W screening (kit based)

13. DNA sequencing from the given data / photograph by Sanger’s / Maxam Gilbert’s
method.

14. Determination of the effect of different concentrations of agarose on banding

pattern of DNA.

RRoOo~NoOR~wNE

MSBT?222

DNA Fingerprinting
Human Genome Project
Central Dogma Of Life
a- Helix

2-D PAGE

Microarray

DNA Ligation

A. Kornberg

Cosmid

10. Southern Blotting

11. C-DNA Library

12. Gene Knockout Technology
13. PCR

14. Microinjection

CoNoOARWNE



LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY
(AUTONOMOUS)
JODHPUR, RAJASTHAN
PRACTICAL EXAMINATION
M.Sc. BIOTECHNOLOGY
SEMESTER- 11
MSBT: 222 (Covering paper MSBT 214 and 215)

Time: 6 hours Max. Marks: 80
1. Perform the given Experiment ( Genomics and Proteomics) 25
2. Perform the given Experiment ( Genetic Engineering ) 25

3. Spots (ldentify and comment upon the spots from a to e)
5x 4=20

®o0 oW

Viva-voce 10



TEACHING AND EXAMINATION SCHEME

M.Sc. BOTANY (2015-2016)

Code Description Pd/W | Pd/W | Exam | CIA* | ESE | Total
(hr)
| Semester
MSBO 111 Biology and Diversity of Microbes 4 3 20 80 100
MSBO 112 Diversity and Systematics of seed 4 3 20 80 100
plants: Angiosperms
MSBO 113 | Cell Biology 4 3 20 80 | 100
MSBO 114 | Cytology and Genetics 4 3 20 80 100
MSBO 115 Plant Physiology 4 3 20 80 100
MSBO 121 Practical | 12 6 20 80 100
MSBO 122 Practical 11 12 6 20 80 100
Il Semester
MSBO 211 Biology and Diversity of lower plants 4 3 20 80 100
MSBO 212 Diversity and Systematics of seed 4 3 20 80 100
plants - Gymnosperm
MSBO 213 Molecular Biology 4 3 20 80 100
MSBO 214 | Genetics, Plant Breeding and Evolution 4 3 20 80 100
MSBO 215 Plant Biochemistry and Metabolism 4 3 20 80 100
MSBO 221 Practical | 12 6 20 80 100
MSBO 222 Practical 11 12 6 20 80 100




M Sc (Botany)

SEMESTER — 1 2015-2016

MSBO111: BIOLOGY AND DIVERSITY OF MICROBES

Unit I: Microbial diversity: Classical and modern methods and concepts. Domain and
Kingdom concept in classification of microorganisms : criteria for classification, Recent
trends in the classification of bacteria.

Bacteria: structure, nutrition, Genetic recombination in Bacteria -transformation, transduction
and conjugation; Cyanobacteria.

Unit 1l: General account of Archaebacteria, Actinomycetes, L- forms, Mycoplasma,
Spiroplasma and Phytoplasma. Plant Viruses: Morphology, Architecture, Chemistry,
Isolation and Purification, Transmission and Genetics of Viruses. General account of Prions
and Viroids.

Unit 111: Mycology: General characters and classification of fungi; substrate relationship in
fungi; cell ultrastructure, unicellular and multicellular organization; cell wall composition;
nutrition  (necrotrophic, biotrophic and symbiotic); reproduction; heterothallism;
heterokaryosis; parasexuality.

Unit 1V: Phylogeny of fungi: general account of Mastigomycotina (Synchytrium, Albugo,
Peronospora), Zygomycotina (Rhizopus, Mucor, Pilobolus), Ascomycotina (Saccharomyces,
Penicillium, Erysiphe, Phyllactinia, Morchella); Basidiomycotina (Polyporus, Puccinia,
Uromyces, Melampsora), Deuteromycotina (Curvularia, Drechslera, Alternaria, Phoma,
Fusarium, Colletotrichum); fungi in industry, medicine and as food; Mycorrhizae; fungi as
biocontrol agents.

Unit V: Principles of plant pathology, Concept of disease, Important symptoms and plant
disease management. Molecular basis of host-parasite interaction. Causal organism,
symptoms, disease cycle and control measures of: White blisters, downy mildew and green
ear disease of bajra, downy mildew of crucifers, powdery mildew of wheat, black rust of
wheat, loose and covered smut, ergot of rye, groundnut leaf spot, red rot of sugarcane,
Fusarium wilts, paddy blast, citrus canker, bacterial blight of paddy, angular leaf spot of
cotton, Okra vein clearing, Potato viruses, Tomato leaf curl, Little leaf of brinjal, sesame
phyllody, Sandal spike and Citrus greening.

Suggested Readings:

1. Alexopoulos, CJ, Mims, CW & Blackwell, M 2007, Introductory Mycology, 4™ edn,

John Wiley and Sons Inc.

Clifton, A 1958, Introduction to the Bacteria, McGraw-Hill Book Co., New York.

Deacon, JW 2013, Modern Mycology, John Wiley and sons.

Dubey, HC 2012, An Introduction to Fungi, 4™ edn, Scientific Publishers.

Dubey, RC & Maheswari, DK 2014, A Textbook of Microbiology, S.Chand and Co.,

New Delhi.

George, N Agrios 2005, Plant Pathology, 5™ edn, Elsevier, Academic Press.

Mandahar, CL 1990, Introduction to Plant Viruses, CRC Press.

8. Mehrotra, RS & Aneja, RS 1990, An Introduction to Mycology. New Age
Intermediate Press.

9. Rangaswamy G & Mahadevan, A 1998, Diseases of Crop Plants in India, Prentice
Hall of India Pvt. Ltd., New Delhi.

10. Singh, RS 2009, Plant diseases, Oxford and IBH.

11. Vashishta, BR & Sinha, AK 2014, Botany for degree students: Fungi, S.Chand and
Co., New Delhi.

12. Webster, J & Weber, R 2007, Introduction to Fungi, Cambridge University Press.

o
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MSBO112: DIVERSITY AND SYTESMATICS OF SEED PLANTS - ANGIOSPERMS
Unit I: Fundamentals and importance of Plant Systematics and Taxonomy: Basic concepts
and practices of plant taxonomy- Identification, nomenclature, salient features of
International Code of Nomenclature. Taxonomic hierarchy; The concept of species, genus,
family and other categories. Principles used in assessing relationship, delimitation of taxa and
attribution of rank.

Unit 11 : Classification systems: Phenetic versus Phylogenetic systems; Taximetrics and
Cladistic methods in taxonomy; Relative merits and demerits of systems of Bentham and
Hooker, Cronquist, Takhtajan and Thorne. The Angiosperm Phylogeny Group system of
classification of flowering plants.

Unit 11l: Taxonomic tools and evidences: Taxonomic literature, herbarium techniques,
Digital and e-herbaria, morphological, anatomical, palynological, cytological, phytochemical,
serological, biochemical and molecular techniques - genome analysis, nucleic acid
hybridization and DNA bar-coding.

Unit IV : Phylogeny of angiosperms: Ancestors of Angiosperms, Time of origin and Habit of
Angiosperms, Primitive living Angiosperms, Inter-relationship among the major groups of
angiosperms,

Unit V : Origin of intra-population variations: Phenotypic plasticity, Plant Invasions and
Introductions, Ecads and ecotypes. Speciation- various models. Hybridization and taxonomy-
methods of analysis, hybrid complexes, taxonomic treatment of hybrids.

Suggested Readings:

1. Cole, AJ, 1996 , Numerical Taxonomy, AcademicPress,London.

2. Davis,PH & Heywood,VH 1991,Principles of Angiosperm Taxonomy,Today and
Tomorrow Publications, New Delhi.

3. Davis, PH 2011, Principles of Angiosperm Taxonomy, Scientific Publishers.

4. Grant,V 1971,Plant Speciation.ColumbiaUniversityPress, New York.

5. Harrison,HJ 1971, New Concepts in Flowering Plant Taxonomy, Heiman Educational
Books Ltd., London.

6. Heslop-Harrison J 1967, Plant Taxonomy, English Language Book Soc. & Edward
Arnold Pub. Ltd., UK.

7. Heywood, VH & Moore, DM 1984,Current Conceptsin Plant Taxonomy, Academic
Press, London.

8. Jones, AD & Wilbins, AD 1971,Variations and Adaptationsin Plant Species, Heiman &
Co- Educational Books Ltd., London.

9. Mathur, RC & Chauhan, SVS 1981, Systematic Botany, Agra Book Store, New Delhi.

10. Mondal, A K 2011, Advanced Plant Taxonomy, New Central Book Agency (P) Limited.

11. Radford,AE 1986, Fundamentals of Plant Systematics, Harper & Row Publications,USA.

12. Sharma, O P 2009, Plant Taxonomy, Tata McGraw Hill Education Pvt. Ltd., New Delhi.

13. Singh, G (ed.) 2010, Plant Systematic: An integrated Approach, 3™ edn, Science
Publishers.

14. Solbrig, OT &Solbrig, DJ 1979, Population Biology and Evolution, Addison-
Wesley Publication Co. Inc., USA.

15. Solbrig,OT 1970, Principles and Methods of Plant Biosystematics, MacMillan Co.Ltd.,
London.

16. Stace,CA 1989 ,Plant Taxonomy and Biosystematics, Edward Arnold Ltd., London.

17. Stebbins, GL 197 4, Flowering Plant-Evolution above Species Level, Edward Arnold
Ltd., London. Takhtajan, AL 1997, Diversity and Classification of Flowering Plants,
Columbia University Press, NewYork.

18. Verma, B K 2011, Introduction to Taxonomy of Angiosperms, PHI Learning Pvt. Ltd.

19. Woodland,DW 1991, Contemporary Plant Systematics, Prentice Hall, NewJersey.



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22A.K.+Mondal%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Advanced+plant+taxonomy%22&source=gbs_ge_summary_r&cad=0

PRACTICAL: MSBO121
PART-A
MICROBIOLOGY

Material A: Gram Staining of Bacteria

Material B: Study of Cyanobacteria (Nostoc, Oscillatoria, Microcystis, Lyngbya, Scytonema)
Material C (Fungi): Morphological study of representative members: Peronospora,
Albugo, Mucor, Rhizopus, Yeast, Chaetomium, Erysiphe, Phyllactinia, Melampsora,
Polyporus, Penicillium, Aspergillus, Curvularia, Drechslera, Phoma, Colletotrichum,
Alternaria and Fusarium.

Identification of fungal cultures: Mucor, Rhizopus, Chaetomium, Penicillium, Aspergillus,
Curvularia, Drechslera, Phoma, Colletotrichum, Alternaria and Fusarium.

Preparation of stains
Media preparation and sterilization.

Spots:

1. Study of morphology of bacteria, viruses, phytoplasma and cyanobacteria (
photographs /slides) : Polio, HIV, TMV, Hepatitis-B, Bacteriophage, E. coli,
Lactobacillus, Scytonema, Oscillatoria, Nostoc, Anabaena, Microcystis, Spiroplasma, L-
forms and Phytoplasma in Sieve Cells.

2. Symptoms of following diseases(Specimens / Photographs) :

Powdery mildew of Pea
Powdery mildew of Grape vine
Flag smut of Wheat
Grain smut of Sorghum
Loose Smut of Barley
White rust of Crucifers
Head smut of Sorghum
Little leaf of Brinjal
Sesame phyllody

10. Paddy blast

11. Angular leaf spot of Cotton
12. Red rot of sugarcane

13. Ergot of Pearl Millet

14. Citrus canker

15. Potato Virus

16. Tomato leaf curl

17. Groundnut leaf spot

18. Downy mildew of Bajra
19. Bacterial blight of paddy
20. Wilts.

21. Sandal Spike

CoNoR~LNE



PART-B
TAXONOMY

1. Description of a specimen from representative, locally available families(Material D).
List of Locally Available Families:

(1) Ranunculaceae, (2) Capparidaceae, (3) Papaveraceae (4) Caryophyllaceae,

(5) Fabaceaeae, (6) Cucurbitaceae, (7) Apiaceae, (8) Rubiaceae,

(9) Asteraceae, (10) Primulaceae, (11) Plumbaginaceae, (12) Asclepiadaceae,

(13) Convolvulaceae, (14) Zygophyllaceae (15) Portulacaceae, (16) Phytollacaceae

(17) Bignoniaceae, (18) Lamiaceae, (19) Nyctaginaceae, (20) Malvaceae,

(21) Tiliaceae, (22) Sterculiaceae, (23) Zygophyllaceae, (24) Rhamnaceae.

(25) Molluginaceae, (26) Euphorbiaceae, (27) Cyperaceae (28) Poaceae

(29) Polygonaceae, (30) Chenopodiaceae, (31)Amaranthaceae, (32) Aizoaceae,

(33) Solanaceae, (34) Boraginaceae, (35) Meliaceae(36) Acanthaceae, (37) Pedaliaceae

2. Description of a species based on various specimens to study intra-specific variation: a
collective exercise.

3. Description of various species of a genus; location of key characters and preparation of
keys at generic level.

4. Location of key characters and use of keys at family level.

5. Field trips within and around the campus; compilation of field notes and preparation of
herbarium sheets of such plants, wild or cultivated, as are abundant.

6. Training in using floras and herbaria for identification of specimens described in the
class.

7. Educational Visit

Spots:

a. Vasculum

b. Secateur

c. Plant Press

d. Drier

e. Flora

f. Type of inflorescence
g. Type of leaves

h. Type of placentation



LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOUS)
JODHPUR, RAJASTHAN
PG PRACTICAL EXAMINATION

M. Sc Botany
SEMESTER |
MSBO 121 (covering MSBO 111 and 112)
Time: 6 Hours Max. Marks: 80
PART - A

Q.1 Prepare a stained smear of the material A. Identify the nature of gram’s stain. 03
Q.2 Examine the material B. Prepare temporary glycerin mount and identify giving reasons.
Draw suitable labeled diagrams. 06

Q.3 Make temporary preparation of material C. Identify and classify giving reason and place in

its systematic position. Draw suitable labeled diagrams. 10
Q.4 Identify and comment upon spot ‘a’ to ‘d’ 4X4=16
(a) (b)
(©) (d)
PART-B

Q.5 Describe the given flowering plant (Material D) in semi-technical language and identify it
up to species level giving reasons. (Flora will be given only after identification of the family).

12
Q.6 Solve the given nomenclature exercise. Select the correct name giving reasons. 07
Q.7 Identify and comment upon spots ‘a’ to ‘d’ 4X4=16
(@) (b)
(c) (d)

Q.8 Viva-Voce 10



MSBO113 - CELL BIOLOGY

Unit I: The dynamic cell: Structural organization of the plant cell; specialized plant cell types;
Chemical foundation: Atoms and Molecules, Covalent and Non-covalent interactions (Van der
Waals, electrostatic, hydrogen bonding, hydrophobic interaction) Composition, structure and
function of biomolecules: Carbohydrates, lipids, proteins, nucleic acids and Vitamins.

Unit 11: Cell wall: Structure and functions; biogenesis; growth; Plasma membrane: Structure of
model membrane and functions; Active and Passive transport, Sites for ATPases, ion carriers,
channels and types of pumps; receptors and electrical properties of membranes; Plant vacoule:
Tonoplast membrane; ATPases; transporters; as storage organelle; Plasmodesmata: Structure,
role in movement of micromolecules and macromolecules; comparison with gap junctions.

Unit 111: Plastid and Mitochondria: Structure and function; division and biogenesis; Plastome
and Chondriome. Hydrogenosome; Ribosome, Endoplasmic reticulum, Golgi Apparatus:
Structure and function; Protein sorting and targeting.

Unit IV: Cell shape and mobility: The cytoskeleton; organization and role of microtubule and
microfilament, motor movements; implication in flagellar and other movements; Other cellular
organelles: Structure and function of microbodies, lysosome, Peroxisome; Nucleus: Structure;
nuclear pores; chromatin organization, nucleolus; DNA polymorphism: A, B and Z forms and
non-canonical forms of DNA; RNA polymorphism- mRNA, rRNA, tRNA and other regulatory
RNAs

Unit V: Microscopic techniques: Visualization of cells and sub-cellular components by light
microscopy, resolving powers of different microscopes, microscopy of living cells, scanning and
transmission Electron Microscopes, different fixation and staining techniques for EM, freeze-
etch and freeze- fracture methods for EM, image processing methods in microscopy; Flow
cytometry and FACS; Centrifugation: Velocity gradient and Buoyant Density centrifugation;
Chromatography: Paper, Thin layer and Column Chromatography (Gel permeation, lon
exchange, Affinity and HPLC)

Suggested Readings:
1. Alberts, B, Bray, D, Lewis, J, Raff, M., Roberts, K & Watson, JD 1999, Molecular Biology
of the Cell, 3" edn, Garland Publishing Inc, New York.
2. Buchanan, BB, Gruissem, W, & Jones, RL 2000, Biochemistry and Molecular Biology of
Plants, American Society of Plant Physiologists, Maryland, USA.
3. De, DN 2000, Plant Cell Vacuoles: An Introduction, CSIRO Publication, Collingwood,
Australia.
. Geoffrey, M, Cooper & Robert EH 2007, The Cell: A Molecular Approach, 4™ edn, ASM
Press and Sinauer Associates Inc, USA.
5. Gunning, BES & Steer, MW 1995, Plant Cell Biology: Structure and Function, Jones and
Bartlett Publishers, Boston, Massachusetts.
6. Harris, N & Oparka, KJ 1994, Plant Cell Biology: A Practical Approach, IRL Press, Oxford
University Press, Oxford, UK.
7. Karp G & Vander GP 2005, Cell and Molecular Biology: Concepts and Experiments 4™ edn,
John Wiley & Sons Inc, USA.
8. Kleinsmith, LJ & Kish, VM 1995, Principles of Cell and Molecular Biology, Harper Collins
College Publishers, New York, USA.
9. Jocelyn, EK, Stephen TK, Elliott, SG & Lewin, B 2014, Genes Xl, Jones & Bartlett
Learning, Burlington, Massachusetts.

S



10. Lodish, H, Berk, A, Zipursky, SL, Matsudaira, P, Baltimore, D, & Darnell, JE 1999,
Molecular Cell Biology 4™ edn, W.H. Freeman and Company, New York.

11. Verma, PS, & Agarwal VK 2004, Cell Biology, Genetics, Molecular Biology, Evolution &
Ecology, S. Chand & Company Ltd.

MSBO114: CYTOLOGY AND GENETICS

Unit I: Cell Division: Mitosis and Meiosis, their regulation, cell cycle and its regulation.
Stability and variability of DNA: The amount of DNA in nuclei and the C-value paradox. Unique
and Repetitive DNA. The chromosomes in interphase: Euchromatin and Heterochromatin.
Chromosome organization: Nucleosome, Solenoid and higher order structure

Unit 11: Molecular organization of telomere and centromere, Chromosome banding Patterns: G
banding, C banding, R banding and Q banding, Molecular basis of chromosome pairing,
Specialized types of chromosomes: Polytene, Lampbrush and p-form chromosomes,
Transposable elements in Bacteria and Plants

Unit I11: Mutation: Types, causes and detection; mutant types — lethal, conditional, biochemical,
loss of function, gain of function, germinal verses somatic mutants, insertional mutagenesis.
Structural alteration in chromosome: Deletion, Duplication, Inversion, Translocation and
Robertsonian translocation. Recombination: Homologous and non-homologous recombination,
including transposition, site-specific recombination

Unit IV: Numerical alteration in chromosomes: Aneuploidy and Euploidy. Polyploidy: Auto and
Allopolyploid, their origin and genetic implications. Mendelian principles: Dominance,
segregation, independent assortment, Deviation from Mendelian inheritance. Concept of gene:
Allele, multiple alleles, pseudoalleles, complementation tests. Linkage and crossing over,
Linkage maps, tetrad analysis

Unit V: Extensions of Mendelian principles: Codominance, incomplete dominance, Gene
interactions: Domianant and recessive epistasis, Complementary, Supplementary and duplicate
genes. Pleiotropy, Penetrance and expressivity, phenocopy, Sex linkage, sex limited and sex
influenced characters

Suggested Reading:

1. Alberts, B, Bray, D, Lewis, J, Raff, M, Roberts, K & Watson, JD 1999, Molecular Biology
of the Cell, 3"edn, Garland Publishing Inc, New York.

2. Brooker, RJ 2009, Genetics: Analysis and principles 3"edn, The McGraw-Hill Companies
Inc., New York, USA.

3. Burnham, CR 1984, Discussions in Cytogenetics, 7"edn, University of Minnesota, St. Paul.

4. Geoffrey, M, Cooper & Robert EH 2007, The Cell: A Molecular Approach, 4™edn, ASM
Press and Sinauer Associates Inc, USA.

5. Gunning, BES & Steer, MW 1995, Plant Cell Biology: Structure and Function, Jones and
Bartlett Publishers, Boston, Massachusetts, USA.

6. Harris, N &Oparka, KJ 1994, Plant Cell Biology: A Practical Approach, IRL Press, Oxford
University Press, Oxford, UK.

7. Hardin, J, Bertoni, G &Kleinsmith, LJ 2012, Becker’s-World of Cell, Pearson Benjamin
Cummings, San Francisco, CA, USA

8. Hartl, DL & Jones, EW 1998, Genetics: Principles and Analysis,4™edn, Jones and Bartlett
Publishers, Boston, Massachusetts, USA.



9. Karp G & Vander GP 2005, Cell and Molecular Biology: Concepts and Experiments,4"edn,
John Wiley & Sons Inc, USA.

10. Khush, GS 1974, Cytogenetics of aneuploides. Academic Press, New York, USA.

11. Kleinsmith, LJ & Kish, VM 1995, Principles of Cell and Molecular Biology, Harper Collins
College Publishers, New York, USA.

12. Lodish, H, Berk, A, Zipursky, SL, Matsudaira, P, Baltimore, D& Darnell, JE 1999,
Molecular Cell Biology 4™edn, W.H. Freeman and Company, New York.

13. Pierce, BA 2005, Genetics: A conceptual Approach, 2"%dn, WH freeman & Company, New
York, USA.

14. Pnustad, DP & Simmons, MJ 2012, Principles of Genetics, 6™edn, John Wiley & Sons Inc,
Hoboken, NJ, USA.

15. Sumner, AT 2003, Chromosome: organization and Function. Blackwell publishing, Oxford,
UK.

16. Tamarin, RH 2001, Principles of Genetics, 7"edn, The McGraw-Hill Companies Inc., New
York, USA.

MSBO115: PLANT PHYSIOLOGY

Unit I: Transport of Water - Components of water potential, water absorption by roots, pathways
of movement of water in the root, mechanism of water transport through the xylem, transpiration
and stomatal regulation; Mineral Nutrition - Essential nutrient elements, their functions and
deficiency symptoms in plants; Solute Transport - Passive and active transport, root-microbe
interactions in facilitating nutrient uptake; Transport of Organic Solutes - Pathway, materials
translocated, the pressure-flow model, phloem loading and unloading

Unit 11: Phytochrome - Discovery, photochemical and biochemical properties, characteristics of
VLF, LF and HI responses, phytochrome-mediated responses, mode of action; Cryptochrome-
Discovery, chemistry, cryptochrome-mediated responses, mode of action; a brief account of
phototropins;  Photoperiodism - Discovery, critical day length, site of signal perception,
circadian clock and photoperiodic time measurement photoreceptors in flowering;
photoperiodism in nature; Vernalization- Discovery, site of signal perception, vernalized
(induced) and devernalized state

Unit I11: Plant growth regulators : Discovery, chemical structure, occurrence, biosynthesis ,
effects on growth and development, commercial applications and signal transduction pathways
of Auxins, Gibberellins, Cytokinins, Ethylene, Abscisic acid and Brassinosteroids. A brief
account of Strigolactones.

Unit 1V: Stress : Definition, types & plant responses (susceptibility, avoidance & tolerance);
constitutive & induced responses;

Biotic Stress : Production of protective substances (cutin, suberin & wax) and secondary
metabolites (terpenes, phenolics & N-containing compounds); induced plant defense against
insect herbivores; plant defense against pathogens- elicitors, receptors & signaling;
hypersensitive response & systemic acquired resistance; role of Salicylic acid & Jasmonic acid
Unit V: Plant response to Abiotic Stress : Water deficit stress & drought tolerance, signaling ;
Salt stress & adaptive strategies by plants, biochemical determinants & signaling ; Heat stress &
adaptive strategies by plants , SOS signaling; Cold(chilling and freezing) stress & adaptive
strategies by plants, role of ABA and antifreeze proteins; Oxidative stress & its causes,
enzymatic and non-enzymatic antioxidants ; Heavy metal stress & adaptive strategies by plants,
role of transporters and chelators. Chaperones and Chaperonins.



Suggested Readings:

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.
17.

18.

Ahmad, P & Umar, S 2011, Antioxidants : Oxidative Stress Management in Plants, Studium
Press (India) Pvt. Ltd.

Buchanan, BB, Gruissem, W & Jones, RL 2002, Biochemistry and Molecular Biology of
Plants, American Society of Plant Biologists, Maryland, USA.

Davies, PJ (ed.) 2004, Plant Hormones : Biosynthesis, Signal Transduction, 3" edn. Kluwer
Academic Publishers, Dordrecht.

Dennis, DT, Turpin, DH, Lefebvre, DD & Layzell, DB 1997, Plant Metabolism, 2N edn,
Longman, Essex, England.

Epstein, E & Bloom, AJ 2005, Mineral Nutrition of Plants : Principles and Perspectives, 2™
edn, Sinauer Associates Inc.USA.

Galston, AW 1994, Life Processes of Plants,WH Freeman & Co.

Hemantranjan, A (ed.) 2003, Physiology of Plants Under Abiotic Stress and Climate Change,
Scientific Publishers, India.

Hooykaas,PJJ, Hall, MA & Libbenga, KR (eds.) 1999 , Biochemistry and Molecular Biology
of Plants, Elsevier, Amsterdam.

Hopkins, WG & Huner,NPA 2009, Introduction to Plant Physiology,4™ edn, John Wiley
and Sons, Inc., New York, USA.

Madhava Rao,KV, Raghavendra, SA & Reddy, KJ (eds.) 2006, Physiolgy and Molecular
Biology of Stress Tolerance in Plants, Springer — Verlag, New York, USA.

Mohr,H & Schopfer,P (eds.) 1995 Plant Physiology, trans.G Lawlor & DW Lawlor,Springer
— Verlag, Berlin, Germany.

Nobel, PS 1999, Physicochemical and Environmental Plant Physiology, Academic Press,
San Diego, USA.

Panda, SK 2001, Advances in Stress Physiology of Plants, Scientific Publishers, Jodhpur,
India.

Salisbury, FB & Ross, CW 1992, Plant Physiology, 4™ edn, Wadsworth Publishing Co.,
California, USA.

Singhal, GS, Renger, G, Govindjee, Irrgang, K.D & Sopory, SK 1999, Concepts in
Photobiology: Photosynthesis and Photomorphogenesis,Kluwer Academic Publishers.

Taiz, L. and Zeiger, E 2006, Plant Physiology, 4™ edn, Sinauer Associates, Inc.USA.
Thomas,B & Vince-Prue, D 1996, Photoperiodism inPlants, 2" edn, Academic Press, San
Diego, USA.

Westhoff, P 1998, Molecular Plant Development : From Gene to Plant, Oxford University
Press, Oxford, UK.

MSBO122: PRACTICALS

Study of the cell wall using different stains.

Determination of stomatal index (quantitative).

Quantitative estimation of SOD activity.

Demonstration of continuity of water column by the use of mercury in Cucurbita /
Tinospora stem.

Separation of Turmeric Alkaloids by TLC.

Separation of amino acids by TLC.

el A
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10.
11.
12.
13.
14.

Spots:

O©OoOo~NOoO ol WwWwN -

Smear preparations in Allium cepa or any other suitable material

Meiotic studies in plants by slide preparation and/ or photographs.

Karyotyping and preparation of photoidiogram.

Analysis and investigation of Mendelian ratio.

Analysis and investigation of extra-Mendelian inheritance.

Separation of biomolecules using gel permeation chromatography.

Determination of mitotic index.

Quantitative estimation of proline by Bates et al. method from given plant sample.

Cell membrane
Plasmodesmata

Secondary structure of protein
Flow cytometry

TEM

C-value paradox.
Robertsonian translocation
Transposable elements
Linkage maps

Chromosome organization
Active transport

Phloem loading and unloading
Photomorphogenesis

Effect of auxins on rooting
Elicitors



LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOUS)
JODHPUR, RAJASTHAN
PG PRACTICAL EXAMINATION 2012

M.Sc. BOTANY
(MSBO122: Covering Papers -MSBO113, 114 and 115)
SEMESTER- I
Time: 6 hours Max. Marks: 80
1. Perform the given cell biology experiment. 15
2. Perform the given cytology/ genetics exercise 15
3. Perform the given physiology experiment 16
4. ldentify and comment on spot ‘a’ to ‘f’

6x 4= 24

—~D® o0 o

5. Viva-voce 10



SEMESTER-I11 2015-2016

MSBO211: BIOLOGY AND DIVERSITY OF LOWER PLANTS

Unit I: Phycology: Algae in diversified habitats (terrestrial, fresh water, marine); thallus
organization: cell ultrastructure; reproduction; criteria for classification of algae; Schemes of
algal classification, Classification proposed by Fritsch & Smith.

Unit Il : Salient features of Prochlorophyta, Chlorophyta (Coleochaete, Hydrodictyon, Ulva,
Cladophora), Charophyta (Chara), Xanthophyta (Vaucheria), Bacillariophyta , Phaeophyta
(Ectocarpus, Sargassum) and Rhodophyta (Batrachospermum, Polysiphonia); algal blooms,
algal biofertilizers; algae as food, feed and uses in industry.

Unit I11: General characters and classification of bryophytes. General account of morphology,
anatomy, reproduction of marchantiales (Marchantia, Plagiochasma, Astrella, Targionia),
Jungermanniales (Pellia, Porella), Anthocerotales (Anthoceros), Sphagnales (Sphagnum),
Funariales (Funaria) and Polytrichales (Polytrichum, Physcomitrella); economic and ecological
importance.

Unit IV: General characters and classification of pteridophytes. Stelar system in Pteridophytes.
General account of morphology, anatomy and reproduction of pteridophytes with special
reference to Psilopsida (Psilotum) and Lycopsida (Lycopodium, Selaginella), Heterospory and
origin of seed habit.

Unit V: General account of morphology, anatomy and reproduction of pteridophytes with
special reference to Sphenopsida (Equisetum) and Pteropsida (Ophioglossum, Osmunda,
Gleichenia, Pteris), Soral evolution, Alternation of generation, Apospory and apogamy, General
account of fossil pteridophyta.

Suggested Readings:

1 Kumar, HD 1999, Introductory Phycology, Affiliated East-West Press Ltd., New  Delhi.

2 Morris, 11986, An Introduction to the Algae, Cambridge University Press, U.K.

3 Parihar, NS 1991, Bryophyta. Central Book Depot, Allahabad.

4 Parihar, NS 1996, Biology and Morphology of Pteridophytes, Central Book Depot,

Allahabad.

Puri, P 1980, Bryophytes, Atma Ram and Sons, Delhi.

Round, FE 1986, The Biology of Algae, Cambridge University Press, Cambridge.

7 Smith, GM 1955, Crytogamic Botany Vol 1 and Vol 2, Mc Graw Hill Book Company,

London.

Sporne, KK 1991, The Morphology of Pteridophytes, B. I. Publishing Pvt. Ltd., Bombay.

9 Stewart, WN & Rothwell, GW 1993, Paleobotany and the Evolution of Plants, Cambridge
University Press

10 Vashishta, BR, Sinha, AK & Kumar,A 2014, Botany for degree students: Bryophyta, Chand
and Co. Ltd., Delhi.

11 Vashishta, BR, Sinha, AK & Singh, VP 2014, Botany for degree students: Algae, Chand and
Co. Ltd., Delhi.

12 Vashishta, PC, Sinha, AK & Kumar, A 2014, Botany for degree students: Pteridophyta,
Chand and Co. Ltd., Delhi.
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MSBO212: DIVERSITY AND SYSTEMATICS OF SEED PLANTS: GYMNOSPERMS
Unit | : Introduction: General characters, classification and economic importance of
gymnosperms. Evolution of gymnosperms- Trends, origin of secondary wood, primary
vasculature and leaf.

Unit I1: Brief account of families of Pteridospermales — Lyginopteridaceae, Medullosaceae,
Caytoniaceae and Glossopteridaceae. General account of Bennettitales- ~ Williamsoniaceae,
Cycadeoidales- Cycadoeoidaceae, Cordaitales- Cordaitaceae.

Unit  IIl:  Structure and  reproduction:  Cycadales- Cycadaceae;  Ginkgoales-
Ginkgoaceae;Coniferales- Taxodiaceae, Araucariaceae, Podocarpaceae, Cephalotaxaceae and
Taxales- Taxaceae.

Unit 1V: Structure and reproduction: Ephedrales - Ephedraceae, Welwitschiales-
Welwitschiaceae and Gnetales - Gnetaceae.

Unit V: Paleobotany: Geological Time Scale; Process of fossilization, types and age of fossils,
Paleopalynological techniques — Coal and Lignite maceration.

Suggested readings

1. Bhatnagar, SP & Moitra, A 1997,Gymnosperms, New Age International (P)Ltd., Publishers,
New Delhi.

2. Biswas, C & Johri, BM 1997,Gymnosperms, Narosa Publishing House, New Delhi.

3. Chamberlain, CJ 1935, Gymnosperms: Structure and Evolution, CBS Publishers and
Distributors, NewDelhi.

4. Coulter, JIM & Chamberlain, CJ 1917, Morphology of Gymnosperms (Reprinted), Central
Book Dept., Allahabad.

5. Govil, CM 2007,Gymnosperms: Extinct and Extant, Krishna Prakashan Media(P) Ltd.,
Meerut.

6. Sharma, OP 1997,Gymnosperms, Pragati Prakashan, Meerut, India.

7. Singh, H 1978,Embryology of Gymnosperms, Encyclopedia of Plant Anatomy, X.Gebruder,
Bortraeger, Berlin.

8. Sporne, KR 1967,The Morphology of Gymnosperms, Hutchinson and Co. Ltd., London.

9. Srivastava, HN 1998, Gymnosperms, Pradeep Publications, Jalandhar, India.

10. Stewart, WN & Rathwell, GW 1993, Paleobotany and the Evolution of Plants,Cambridge
University Press.

11. Taylor, TN 1981,Palaeobotany:An Introduction to Fossil plant Biology, Mc Graw-Hill Book
Co. Inc. New York

12. Vashishta, PC, Sinha, AK & Kumar,A 2009,Botany for degree students — Gymnosperms, S.
Chand and company Ltd., New Delhi.



PRACTICAL MSBO221:
Morphological study of representative members of-

Material A- Algae- Coleochaete, Hydrodictyon, Ulva, Cladophora, Chara, Stigeoclonium,
Vaucheria, Pithophora, Closterium, Cosmarium, Polysiphonia, Batrachospermum, Ectocarpus,
Sargassum

Material B- Bryophyta- Marchantia, Plagiochasma, Targionia, Astrella, Pellia, Porella,
Dumortiera, Anthoceros, Sphagnum, Funaria, Polytrichum

Material C- Pteridophyta- Lycopodium, Selaginella, Isoetes, Equisetum, Ophioglossum,
Osmunda, Gleichenia, Pteris.

Material D- Gymnosperms-

Comparative study of the anatomy of vegetative and reproductive parts of Cycas,
Ginkgo, Pinus, Cedrus, Abies, Picea, Cupressus, Araucaria, Cryptomeria, Taxodium,
Podocarpus, Agathis, Taxus, Ephedra and Gnetum

Spots:
Slides, Specimens or Photographs of Material-A, B, C and D

Slide/ Specimens/ Photographs of fossil gymnosperms
Williamsonia

Ptilophyllum

Bucklandia

Weltrichia

el N =



LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOWUS)
JODHPUR, RAJASTHAN
PRACTICAL EXAMINATION 2013
M. Sc Botany
SEMESTER Il
MSBO 221 (covering MSBO 211 and 212)

Time: 6 Hours Max. Marks: 80
PART - A

Q.1 Examine the material A. Prepare temporary glycerin mount of any two out of the given
mixture. Identify the materials and classify giving reasons. Draw suitable labeled diagrams.
06

Q.2 Make temporary preparation of material B. Identify and classify giving reason and place in
its systematic position. Draw suitable labeled diagrams. 06

Q.3 Cut transverse section (T.S.) of the material C. Make double stained permanent mount for
examination. Identify the material giving reasons. Draw suitable labeled diagrams.

11

Q.4 Identify and comment upon spot ‘a’ to ‘c’ 4 X 3=12
(a)
(b)
(©)

PART-B

Q.5 Cut transverse section (T.S.) of the material D. Make double stained permanent mount for
examination. Identify the material giving reasons. Draw suitable labeled diagrams. 12

Q.6. Make single stained mount of the given reproductive part material E. ldentify the material

giving reasons. Draw suitable labeled diagrams. 07

Q.7 Identify and comment upon spots ‘a’ to ‘d’ 4X4 =16
(a) (b)
(©) (d)

Q.8 Viva-Voce 10



MSB0O213: MOLECULAR BIOLOGY

Unit I: Nature of genetic material, Central Dogma of life, Forward and Reverse genetics; DNA

replication: Unit of replication, enzymes involved, replication origin and replication fork, fidelity

of replication; DNA damage and repair: Direct repair, Excision repair, Recombination repair and

other repair mechanisms in plants; Organization of genes: Operons and interrupted genes, gene

families, r-RNA, protein coding and t-RNA genes

Unit I1: Transcription in plants:Transcription factors and machinery, formation of initiation

complex, transcription activator and repressor, RNA polymerases, capping, elongation, and

termination; RNA processing:5’capping,splicing, polyadenylation, RNA editing and Alternative

processing mechanisms; Structure and function of different types of RNA and RNA transport;

Transcription of plastid and mitochondrial genes and post-transcriptional processing

Unit 111: Ribosome, Genetic code, aminoacylation of tRNA, tRNA-identity, aminoacyl tRNA

synthetase; Translation in plants: Formation of initiation complex, initiation factors, elongation

and elongation factors, termination; Translational proof-reading, translational inhibitors;

Translation in plastids and mitochondria

Unit 1V: Regulation of gene expression in plastids and mitochondria; Regulation of gene

expression in plants at genomic level and genomic imprinting; Regulation of transcription and

post transcriptional events in plants; Regulation of translation and post translational events in

plants.

Unit V: Mechanism of signal transduction in plants: Receptors,effectors , adaptors and

secondary messengers; two component regulatory system in bacteria and plants, molecular

mechanism of sucrose sensing

Suggested Readings:

1. Alberts, B, Bray, D, Lewis, J, Raff, M., Roberts, K & Watson, JD 1999, Molecular Biology
of the Cell, 3" edn, Garland Publishing Inc, New York.

2. Buchanan, BB, Gruissem, W, & Jones, RL 2000, Biochemistry and Molecular Biology of
Plants, American Society of Plant Physiologists, Maryland, USA.

3. Geoffrey, M, Cooper & Robert EH 2007, The Cell: A Molecular Approach, 4™ edn, ASM
Press and Sinauer Associates Inc, USA.

4. Glick, BR & Thompson, JE 1993, Methods in Plant Molecular, Biology and Biotechnology,
CRC Press, Boca Raton, Florida.

5. Glover, DM & Hames, BD (eds) 1995, DNA Cloning 1: A Practical Approach, Core
Techniques, 2" edn, PAS, IRL Press at Oxford University Press, Oxford.

6. Karp G & Vander GP 2005, Cell and Molecular Biology: Concepts and Experiments 4™ edn,
John Wiley & Sons Inc, USA.

7. Kleinsmith, LJ & Kish, VM 1995, Principles of Cell and Molecular Biology, Harper Collins
College Publishers, New York, USA.

8. Krebs, JE, Goldstein, ES & Kilparick ST 2014, Lewin's Genes XI, Jones & Bartlett Learning,
Burlington, Massachusetts.

9. Lodish, H, Berk, A, Zipursky, SL, Matsudaira, P, Baltimore, D, & Darnell, JE 1999,
Molecular Cell Biology 4™ edn, W.H. Freeman and Company, New York.

10. Malacinski, GM & Freifelder, D 1998, Essentials of molecular Biology, Jones and Bartlet
Publishers Inc., London.

11. Shaw, CH (ed) 1988, Plant Molecular Biology: A Practical Approach, IRL Press, Oxford.

12. Verma, PS, & Agarwal VK 2004, Cell Biology, Genetics, Molecular Biology, Evolution &
Ecology, S. Chand & Company Ltd.



MSBO214: GENETICS, PLANT BREEDING AND EVOLUTION

Unit I: Transformation, transduction and conjugation; Mapping of genes in bacteria. Viral
Genetics: Lambda phage-life cycle, regulation of gene expression, Mapping of genes in Viruses.
Quantitative genetics: Polygenic inheritance, heritability and its measurements.

Unit 1l: Molecular Techniques: Restriction Mapping-concept and technique, In-situ
Hybridization-concept and technique,Site Directed Mutagenesis, Microarray, Southern, Northern
and Western Hybridization, DNA foot printing, Yeast two hybrid system, Phage Display.
Genetic variations in natural populations (Protein variation and variation with RFLP and DNA
sequences)

Unit 111: Introduction to Plant Breeding: History and objectives of plant breeding; Centers of
origin of cultivated plants, Genetic variability in crop plants and germplasm conservation, Plant
Introduction and acclimatisation.

Principles of breeding in self pollinated crops: Selection and Hybridization.

Principles of breeding in cross pollinated crops: Genetic composition, Selection, Heterosis and
inbreeding depression, Cytoplasmic Male sterility in plants.

Unit 1V: Methods of breeding in self pollinated crops- mass selection, pureline selection,
pedigree selection, Bulk method and back cross method. Methods of breeding in cross pollinated
crops- Population improvement, Hybrid and Synthetic varieties. Breeding work done on Wheat
and Rice.

Molecular plant breeding: Development of mapping population in plants, QTL mapping,
Molecular marker systems, Importance of molecular marker assisted breeding.

Unit V: Evolution: Natural selection and Genetic Drift, concepts of neutral evolution. The
Mechanisms of evolution: Population genetics — populations, gene pool, gene frequency; Hardy-
Weinberg law; concepts and rate of change in gene frequency, Speciation; allopatricity,
parapatricity and sympatricity; convergent evolution. Co-evolution.

Suggested Readings:

1. Ayala, FJ & Avise, JC 2014, Essential Readings in Evolutionary Biology, Johns Hopkins
University Press, Baltimore, Maryland.

2. Atherly, AG, Girton, JR & McDonald, JF 1999, The Science of Genetics, Saunders, College
Publishing, Fort Worth, USA.

3. Brooker, RJ 2009, Genetics: Analysis and principles, 3 edn, The McGraw-Hill Companies
Inc., New York, USA.

4. Chahal, G S & Gosal, SS 2002, Principles and Procedures of Plant Breeding:
Biotechnological and Conventional approaches. Alpha Science International Ltd., Oxford,
UK.

5. Chaudhary, HK 1983, Elementary principles of plant Breeding, Oxford IBH Publishing, New
Delhi.

6. Futuyma, DJ & Futuyma, 1997, Evolutionary Biology, 3rd edn, Sinauer Associates Inc,
Sunderland, MA, USA

7. Futuyma, DJ 2013, Evolution, 3" edn, Sinauer Associates Inc, Sunderland, MA, USA

8. Hartl, DL & Jones, EW 1998, Genetics: Principles and Analysis, 4™ edn, Jones and Bartlett
Publishers, Boston, Massachusetts, USA.

9. Gardner, EJ 2004,Principles of genetics, 2™ edn, John Wiley and sons, New York, USA



10. Gupta, PK 2010, Cytology, Genetics, Evolution and plant Breeding, 2" edn, Rastogi
Publications, Meerut.

11. Khush, GS 1973, Cytogenetics of Aneuploids, Academic Press, New York, London.

12. Pierce, BA 2005, Genetics: A conceptual Approach, 2" edn, WH freeman & Company, New
York, USA.

13. Prasad, S 2006, Elements of Biostatistics, 2" edn, Rastogi Publications, Meerut.

14. Pnustad, DP & Simmons, MJ 2012, Principles of Genetics, 6™ edn, John Wiley & Sons Inc,
Hoboken, NJ, USA.

15. Ridley, M 2003, Evolution, 3" edn., Blackwell Publishing, Hoboken, NJ, USA

16. Shukla, RS &Chandel, PS 2013, Cytogenetics, Evolution and Plant Breeding, S. Chand and
Co. Ltd, New Delhi.

17. Singh, BD 2007, Fundamentals of Genetics, Kalyani Publishers, Ludhiana.

18. Singh, BD 2012, Plant Breeding: Principles and Methods, Kalyani Publishers, Ludhiana.

19. Swaminathan, MS, Gupta, PK & Sinha, U 1983, Cytogenetics of crop plants. Macmillan
India Ltd., Delhi.

20. Tamarin, RH 2001, Principles of Genetics, 7" edn, The McGraw-Hill Companies Inc., New
York, USA.

21. Verma, PS & Agarwal VK 2004, Cell Biology, Genetics, Molecular Biology, Evolution &
Ecology, S. Chand & Company Ltd.

MSBO 215: PLANT BIOCHEMISTRY AND METABOLISM

Unit I: Bio energetics : Laws of thermodynamics, Concept of entropy, enthalpy and Free energy
Enzymes: Characteristics, mechanism of action, reversible and irreversible inhibitions,
Regulation of enzyme activity; Allosteric enzymes; Isoenzymes and their physiological
significance; Steady — state enzyme kinetics for single substrate, Michaelis - Menten Equation ;
Line weaver-Burk plot and determination of Km and Vmax; Effects of reversible inhibitors on
apparent Km and Vmax

Unit I11: Photosynthesis: General concepts and historical background; Photosynthetic pigments,
Organization of Light — Absorbing antenna systems; Photo-oxidation of water, mechanism of
electron and proton transport ; Photophosphorylation; Repair and Regulation of photosynthetic
machinery;

Carbon Assimilation- Calvin cycle and its regulation; Photorespiration and its significance

Unit I11: Carbon dioxide- Concentrating Mechanisms: C, cycle, Characteristics of C4 plants,
C4 Variants -NAD-ME, NADP-ME and PEP-CK type ; C3-C, intermediates, CAM pathway,
Characteristics of CAM plants

Allocation of photo assimilates; Biosynthesis of starch and sucrose;

Starch degradation: Hydrolytic and Phosphorolytic.

Unit 1V: Respiration: Glycolysis and bottom-up regulation, TCA cycle, Pentose phosphate
pathway and glyoxylate cycle; Mitochondrial Electron transport and ATP synthesis; Alternative
oxidase system and its significance.

Lipid metabolism: Biosynthesis of saturated fatty acids—de novo biosynthesis and further
modifications; Synthesis of membrane and storage lipids ; f-oxidation of saturated fatty acids,
unsaturated fatty acids and fatty acids with odd— number of carbons

Unit V: Assimilation of nutrients: Mechanism of nitrate uptake, transport and assimilation;
Ammonium assimilation; Symbiotic Nitrogen fixation: Plant-microbe interactions, nodule



formation, nod factors; Nitrogenase enzyme complex and Energetics; Sulphur uptake, transport
and assimilation.

Suggested Readings:

1.

2.

3.

ok~

10.

11.
12.

13.

14.

15.

Blankenship, RE 2002, Molecular Mechanisms of Photosynthesis, Blackwell Science,
London.

Buchanan, BB, Gruissem, W & Jones, RL 2002, Biochemistry and Molecular Biology of
Plants, American Society of Plant Biologists, Maryland, USA.

Dennis, DT, Turpin, DH, Lefebvre, DD & Layzell, DB 1997, Plant Metabolism, 2nd edn,
Longman, Essex, England.

Dey,PM & Harborne, JB (eds.) 1997, Plant Biochemistry,Elsevier.

Govindjee (ed) 1982, Photosynthesis: Energy conversion in plants and bacteria, Vol 1,
Academic press, New York

Heldt, HW & Piechulla, B 2011, Plant Biochemistry, 4™ edn Elsevier.

Hopkins, WG & Huner,NPA 2009, Introduction to Plant Physiology,4™ edn, John Wiley and
Sons, Inc., New York, USA.

Lea, PJ & Leegood, RC1998, Plant Biochemistry and Molecular Biology, 2" edn, Wiley —
Blackwell.

Leegood, RC, Sharkey, TD & Caemmerer,SV 2000, Advances in Photosynthesis,Vol. 9,
Kluwer, Dordrecht.

Nelson, LD & Cox, MM 2013, Lehninger Principles of Biochemistry, 6" edn, Macmillan
higher education.

Nicholls, DGS & Ferguson, SJ 2002, Bioenergetics 2, Academic Press, New York.

Nobel, PS 1999, Physicochemical and Environmental Plant Physiology, Academic Press,
San Diego, USA.

Salisbury, FB & Ross, CW 1992, Plant Physiology, 4™ edn, Wadsworth Publishing Co.,
California, USA.

Singhal, GS, Renger, G, Govindjee, Irrgang, K.D & Sopory, SK 1999, Concepts in
Photobiology: Photosynthesis and Photomorphogenesis,Kluwer Academic Publishers.

Taiz, L. and Zeiger, E 2006, Plant Physiology, 4™ edn, Sinauer Associates, Inc., Publishers,
Massachusetts, USA.



MSBO-222: PRACTICALS

Extraction of genomic DNA from given plant tissue using CTAB method
Extraction of RNA from given plant tissue

Quantitative estimation of genomic DNA by DPA method

Quantitative estimation of RNA by orcinol method.

Agarose gel electrophoresis of isolated genomic DNA from plant sample
Restriction endonuclease digestion of DNA

Isolation of plasmid from E. coli.

Genetic problems on gene mapping in higher plants

Centers of origin of crop plants.

. Emasculation and cross pollination

. Isolation and Separation of plant proteins using SDS-PAGE

. Plotting Maximum Absorption spectrum of chlorophyll a and b

. Quantitative estimation of chlorophyll a and b in C3 and C,4 plants

. Extraction and quantification of lipids by soxhlet method.

. Effect of pH, Temperature, enzyme and substrate concentration on rate of reaction

catalyzed by peroxidase

. Demonstration of fluorescence in isolated plant pigments.
. Separation of Isozymes by Electrophoresis.

RNA polymerase
Lac operon
Plastome
Chondriome
Bacterial two component system
Restriction mapping
Microarray
Selection

Molecular marker
10 QTL mapping

11 Allosteric enzymes
12 Photosystems

13 ETC

14 Root nodules
15 CAM pathway

O©CoOoO~NO O WDN P



LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOUS)
JODHPUR, RAJASTHAN
PRACTICAL EXAMINATION
M.Sc. BOTANY
SEMESTER- 11
(MSB0O222: Covering Papers -MSB0213, 214 and 215)

Time: 6 hours Max. Marks: 80
1. Perform the given molecular biology experiment 15
2. Perform the given genetics and plant breeding experiment 7+8
3. Perform the given biochemistry experiment 16
4. Spots (Identify and comment upon the spots ‘a’ to ‘f’) 6x 4= 24

a.
b.
C.
d.
e.
f.

5. Viva-voce 10



TEACHING AND EXAMINATION SCHEME

M.Sc. CHEMISTRY (2015-2016)

Code Description Pd/W | Pd/W | Exam | CIA* | ESE | Total
(hr)
| Semester
MSCH111 | CHEMISTRY OF MAIN GROUP 6 90 3hrs. | 20 80 100
ELEMENTS
MSCH112 | ORGANIC CHEMISTRY-I 6 90 3hrs. | 20 80 100
MSCH113 | PHYSICAL CHEMISTRY-I 6 90 3hrs. | 20 80 100
MSCH114 | ANALYTICAL CHEMISTRY 6 90 3 hrs. 20 80 100
LABORATORY COURSE I:
MSCH121 | |NORGANIC CHEMISTRY 08 151 60 | 7
LABORATORY COURSE II:
MSCH122 ORGANIC CHEMISTRY 08 18 hrs | 15 60 75
LABORATORY COURSE III:
MSCH123 PHYSICAL CHEMISTRY 08 15 60 &
(CIA 1 & Il in each lab course will be of 7.5 Marks & Il CIA will be a Seminar) 625
Il Semester
MSCH211 COORDINATION CHEMISTRY 6 90 |3hrs. |20 80 100
MSCH212 ORGANIC CHEMISTRY-II 6 90 3hrs. |20 80 100
MSCH213 PHYSICAL CHEMISTRY-II 6 90 3hrs. |20 80 100
MSCH214 GROUP THEORY & |6 90 |3hrs. |20 80 100
SPECTROSCOPY
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(CIA'1 & Il in each lab course will be of 7.5 Marks & Il CIA will be a Seminar) 625




M Sc (Chemistry) 2015-2016

SEMESTER |

MSCH111-CHEMISTRY OF MAIN GROUP ELEMENTS

Unit I: Stereochemistry and bonding in main group compounds (18 Periods)

VSEPR, Walsh Diagrams of tri, tetra and penta atomic molecules, dn-pmt bonds, Bent’s rule and
energetics of hybridization, some simple reactions of covalently bonded molecules: atomic
inversion, berry pseudorotation, substitution reactions and free radical reactions.

Unit I1: Hydrogen (18 Periods)

Nuclear properties, general properties of hydrogen atom and ions, Classification of hydrides:
molecular, saline and metallic hydrides, synthesis of hydrides and hydrides anions of elements
their reactions and uses: including fuel cell, hydrogen storage with metal hydrides & metal
hydride batteries, hydridic and protonic character and hydrogen cycle.

Alkali and alkaline earth metals: Application of crown ethers in extraction of alkali and
alkaline earth metals, alkali metal anions and electrides and zintl phases.

Unit I11: Boron compounds (18 Periods)
Preparation methods, structure & bonding, reactions and applications of boranes, carboranes,
metalloboranes, metallocarboranes and borazines.

Unit IVV: Compounds of carbon (18 Periods)
Fullerenes and their compounds, Intercalation compounds of graphite, carbon nano-tubes:
Synthesis, structure, properties, and applications of Carbides and fluorocarbons.

Compounds of silicon: Synthesis, structure, properties, and applications of silanes, silicates,
zeolites and silicones.

Unit V: Compounds of nitrogen group elements (18 Periods)

Nitrogen activation, oxidation states of nitrogen and their interconversion. Methods of
preparation, structure and bonding of Borazine, Phosphazenes (phosphonitrilic chlorides,
phosphonitrilic fluoride, phosphonitrilicchlorofluorides and phosphonitrilic bromide) and SN
(S4N4, SaN4H4, S7NH, SiN4F4, N353F3, N383C|3, S4N3C|, SaN5, SoN» and (SN))() compounds.
Compounds of halogen group elements: Synthesis, properties, bonding, and applications of
pseudohalogens, polyhalides.

Suggested Readings:

1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley.

2 Inorganic Chemistry, J.E. Huhey, Pearson.

3. Inorganic Chemistry, Shriver and Atkins, Oxford University Press

4. Modern Inorganic Chemistry, William L. Jolly, Tata Mcgraw Hill

5 Concepts and Models of Inorganic Chemistry, Bodie E. Douglas and Darl H.
McDaniel, Oxford

Inorganic Chemistry, GeryWulfsberg, Viva

Chemisry of the elements, N.N.Green Wood and A. Earnshow, Elsevier.

8. Inorganic Chemistry, James E house, Elsevier.
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MSCH112-ORGANIC CHEMISTRY

Unit I: Nature of bonding in Organic Molecules: (18 Periods)
Delocalized chemical bonding: Conjugation, cross conjugation, resonance hyperconjugation,
bonding in fullerenes, tautomerism.

Aromaticity in benzenoid and non-benzenoid compounds: Alternant and non-alternant
hydrocarbons, Huckel's rule, energy level of m-molecular orbitals, annulenes, aromaticity,
homoaromaticity, (PMO approach).

Bonds weaker than covalentbonds: addition compounds, crown ether complexes and cryptand,
inclusion compounds, cyclodextrins and rotaxanes.

Unit I1: Stereohemistry 1: (18 Periods)
Conformational analysis: Cycloalkanes, decalins, effect of conformation on reactivity,
conformation of sugars, and steric strain due to unavoidable crowding.

Stereochemistry of the compounds containing nitrogen, Sulphur and phosphorus.

Unit I11: Stereochemistry 11: (18 Periods)
Elements of symmetry, chirality, molecules with more than one chiral center, threo and erythro
isomers, methods of resolution, optical purity, enantiotopic and diasterotopic atoms, groups and
faces, stereospecific and stereoselective synthesis, Asymmetric synthesis. Optical activity in the
absence of chiral carbon (biphenyls, allenes and spiranes), chirality due to helical shape.

Unit IV: Reaction Mechanism: (18 Periods)
Structure and Reactivity: Types of mechanisms, types of reactions, thermodynamic and kinetic
requirements, Kinetic and thermodynamic control. Hammond's postulate, Curtin-Hammett
principal, Potential energy diagrams, transition states and intermediates, methods of determining
mechanism, isotope effects, Hard and soft acids and bases, Generation, structure, stability and
reactivity of carbocations, carbanions, free radicals, carbenes and nitrenes, Effects of structure on
reactivity resonance and field effects, steric effect, quantitative treatment , The hammett equation
and linear free energy relationship , substituent and reaction constants: Taft equation.

Unit V: Pericyclic Reactions: (18 Periods)
Molecular orbital symmetry, frontier orbitals of ethylene, 1, 3-butadiene, 1, 3,5-hexatriene and
allyl system. Classification of pericyclic reactions. Woodward Hoffman correlation diagrams,
FMO and PMO approach.

Electrocyclic Reactions: Conrotatory and disrotatory motions, 4n, 4n+2 systems, 2+2 addition
of ketenes, 1,3 dipolar cycloadditions and cheleotropic reactions.

Sigmatropic Rearrangemnts: Suprafacial and antarafacial shifts of H, sigmatropic shifts
involving carbon moieties, 3, 3 and 5, 5 sigmatropic shifts.

Rearrangements, Claisen, Cope and aza-cope rearrangements. Fluxional tautomerism, ene
reaction.

Suggested Readings:

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March,
John Wiley.

2. Advanced Organic Chemistry, F.A Carey and R.J. Sundberg, Plenum.

3. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.

4. Structure and Mechanism in Organic Chemistry, C.K. Ingold, Cornell University
press.

5. Organic Chemistry, T.T. Morrison and R.N. Boyd, Prentice-Hall Modern Organic
Reactions H.O. House, Benjamin.



6. Principles of Organic Synthesis. R.O.C. Norman and J.M Coxon, Blackie Academic
& Professional.

7. Pericyclic Reactions, S.M. Mukherji, Macmillan, India.

8. Reaction Mechanism in Organic Chemistry S.M. Mukherji and S.P.  Singh.
Macmillan.

9. Sterochemistry Organic Compounds, D.N. Asipuri, New Age International.

10. Sterochemistry of organic Compounds, P.S. Kalsi, New Age International.

11. Pericyclic Reactions, Jagdama singh.

MSCH113-PHYSICAL CHEMISTRY

Unit I: Chemical Dynamics: (18 Periods)

lonic reactions, Kinetic salt effects, steady state kinetics, kinetic and thermodynamic control of
reactions. Dynamic chain (hydrogen-bromine reaction, pyrolysis of acetaldehyde).
Photochemical reaction (hydrogen-bromine and hydrogen-chlorine reactions), decomposition of
ethane, oscillatory reactions: kinetics of autocatalysis (Belousov-Zhabotinsky B-Z reaction).

Unit I1: Catalysis: (18 Periods)
Homogeneous and heterogeneous catalysis, Kinetics of enzyme reactions, general features of fast
reactions, study of fast reactions by flow method, relaxation method and flash photolysis method,
NMR method.

Dynamics of molecular motions, probing the transition state, dynamics of barrier less chemical
reactions in solution, dynamics of unimolecular reaction, Lindemann , Hinshelwood, RRK and
RRKM theories of unimolelcular reactions.

Unit I11: Adsorption: (18 Periods)

Surface tension, capillary action, pressure difference across curved surface (Laplace equation),
vapour pressure of droplets (Kelvin equation) Gibbs adsorption isotherm. Estimation of surface
area (BET equation), surface films on liquids, Electro- Kinetic phenomenon and quantitative
treatment of Zeta potential.

Micelles: Surface active agents, Classification of surface active agents, micellization,
hydrophobic interaction, critical micellar concentrations (CMC), factors affecting the CMC of
surfactants, counter ion binding to micelles,psuedophase model of micelles catalysis(proximity
effect).

Unit IV: Macromolecules: (18 Periods)
Polymer: Definition types of polymers, electrically conducting, fire resistant, liquid crystal
polymers, kinetic of polymerization, mechanism of polymerization.

Molecular mass, number and mass average molecular mass, molecular mass determination
(osmometry, viscometry, diffusion and light scattering methods) sedimentation, chain
configuration of macromolecules, calculation of average dimensions of various chain structures.
Unit V: Electrochemistry: (18 Periods)
Electrochemistry of solutions: Debye-Huckel-onsagar treatment and its extension, Debye-
Huckel-Jerrum mode, ion-solvent interaction, born model.

Thermodynamics of electrified interface equations. Derivation of electrocapilary Lippmann
equation (surface excess). Structure of electrified interface. Helmholtz, Guoy-chapman and Stern
models.

Over potentials. Exchange current density, Butler VVolmer equation, Tafel plot.

Introduction to corrosion, theories, forms of corrosion. Corrosion monitoring and prevention
methods.



Suggested Readings:

1. Physical chemistry, P.W. Atkins, ELBS.

2. Chemical Kinetics, K.J. Laidler, Megraw-Hill.

3. Kinetics and Mechanism of Chemical Transformation, J. Rajarman and J. Kuriacose,
McMillan.

4. Micelles: Theoretical and Applied Aspects, V Moroi, Plenum.

5. Modern Electrochemistry Vol, | and Vol. Il, J.O.M. Bockris and A.K.N. Reddy
Plenum.

6. Introduction to Polymer Science V.R. Gowarkar, N.V.Vishwananathan and J. Sridhar,
Wiley Eastern.

MSCH114-ANALYTICAL CHEMISTRY

Unit I: Fundamentals of Chemical Analysis: (18 Periods)

History, basic, classification of analytical method, significance, Sensitivity and Selectivity of
Analytical methods, Sampling, Accuracy & precision, Errors: types of errors, error distribution
curve, avoid, standard Deviation; Calibration curve and Correlation Coefficient; linear
regression; student 't' test, Analysis of Variance (ANOVA).

Unit I1: Separation technique: (18 Periods)

Solvent extraction- Principle, methodology and applications, Synergistic extraction:
determination of nickel, crown ether for ion association complex. Organic regents like dithiol,
diketones, oxinedithizone, cuproin, cupferron, dimethylglyoxime and dithiocarbamates in solvent
extraction and electrophoresis.

Unit I11: Chromatography: (18 Periods)
Classification of the basis of phenomenon and solid and liquid phase, ion exchange
chromatography: principle, experimental methodology, classification of ion exchange resin,
features, action of ion exchange reactions, factors affecting the selectivity of ion exchange resin,
ion exchange capacity and its applications.

Super critical fluid chromatography, gel filtration and gel permeation techniques

Unit IV: Thermal analysis: (18 Periods)

TGA, DSC (differential scanning calorimetry), DTA (differential thermal analysis): principle,
methodology and application

Inductively Coupled Plasma Emission Spectroscopy (ICPES): Theory, instrumentation and

applications.
Photoacoustic Spectroscopy (PAS): Theory, instrumentation and applications.
Unit V: Spectroscopic Techniques: (18 Periods)

Principal, General layout of instrument and applications of Flame Photometry, Atomic
Absorption Spectroscopy (AAS)

Fluorescence Spectroscopy: Principle, Fluorescence, Phosphorescence and Chemiluminscence,
basic Instrumentation and their applications.

Nephelometry and Turbidometry: Principle, instrumentation and applications.

Suggested Readings:
1. Vogel's Textbook of Quantitative Chemical Analysis, G.H. Jeffery, J. Bassett, J.
Mendham and R.C. Denney, Publ ELBS, Longman, UK
2. Basic Concepts of Analytical Chemistry, S.M. Khopkar, Wiley Eastern.



3. Fundamentals of Analytical Chemistry, D.A. Skoog, D.M. West and F.J. Holler. Pubi
WB Saunders.
4. Analytical Chemistry, G.D. Christian, John Willy & Sons.

MSCH121-LABORATORY COURSE-I: INORGANIC CHEMISTRY

. Qualitative Analysis
Qualitative estimation of the inorganic mixture for six radicals including interfering acid
radicals, their combinations and insoluble oxides, sulphates and halides.

1. Chromatography
Separation of cations and anions by circular Paper Chromatography.

1. Preparations

®o0 o

Potassium Nitrate
Ammonium copper sulphate
Potassium Copper Sulphate
Copper oxide

Cupric sulphate

Book Suggested:
1. Vogel's Textbook of Quantitative Analysis, Revised, J. Bassett, R.C. Denney, G.H.H.
Jeffery and J. Mendham, elbs.
2. Synthesis and Characterization of Inorganic Compounds, W.L. Jolly, Prentice Hall.

MSCH122: LABORATORY COURSE II: ORGANIC CHEMISTRY

l. Quantitative Analysis

a.

b.

D oo

Determination of the percentage or number of hydroxyl group in an organic
compound by acetylation method.

Estimation of amines/phenols using bromate bromide solution/or acetylation
method.

Determination of lodine and Saponification values of an oil sample.
Estimation of Vitamin C by iodometry.

Estimation of glucose by Benedict’s solution titration.

Estimation of formaldehyde by iodometry.

Il. Chromatographic Separation
Separation and identification of the sugars and amino acids present in the
given mixture by paper chromatography and determination of their Rf values.

Suggested Readings:

1.
2.
3.

Practical Organic Chemistry, SP Bhutani&ArunaChhikara, Ane Books India.
Elementary Practical organic chemistry Part | & I, Arthur | Vogel, CBS.
Advanced Practical Organic Chemistry, NK Vishnoi, Vikash Publication.



MSCH123: LABORATORY COURSE I1I: PHYSICAL CHEMISTRY

. Chemical Kinetics

a. To compare the strengths of HCI and H,SO, by studying the kinetics of hydrolysis of
an ester.

b. Determination of the effect of (a) Change of temperature (b) Change of concentration
of reactant -and catalyst and (c) lonic strength of the media on the velocity constant
of an acid hydrolysis of an ester.

c. Determination of the velocity constant of hydrolysis of an ester/ionic reaction in
micellar media.

d. Determination of the rate constant for the oxidation of iodide ions by hydrogen
peroxide by studying the Kinetics as an iodine clock reaction.

e. To study the effect of acid strength on the reaction of acetone and iodine.

1. Colorimeter
a. To test the validity of Beer-Lambert law using colorimeter/ spectrophotometer and
determination of the unknown concentration of a solution.
b. Spectrophotometric estimation of concentration of each component in binary mixture
(KMnO4 ( KzCI’207)

I11.  Surface Tension
c. To determine the parachor of carbon and hydrogen atoms by drop weight method.
d. To determine the relative efficiencies of different detergents by suface tension
measurements.

Book Suggested:
1. Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.
2. Findley's Practical Physical Chemistry, B.P. Levitt, Longman.
3. Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.
4. Advanced Practical Physical Chemistry, J.B. Yadav, Goel Publishing House.
5. Advanced Experimental Chemistry, Vol. | Physical, J.N. Gurtu and R. Kapoor,
S.Chand& Co.



Il Semester

MSCH211-COORDINATION CHEMISTRY

Unit I: Metal Ligand Bonding: (18 Periods)
Limitations of crystal field theory, molecular orbital theory: octahedral, tetrahedral and square
planer complexes, - bonding and molecular orbital theory, explanation of position of the ligands
in spectrochemical series using MOT, Comparision with CFT.

Unit I1: Reaction mechanism of Transitions metal complexes (18 Periods)

Energy profile of a reaction (transition state or activated complex) nucleophilic and electrophilic
substitution, factors responsible for types of substitution reaction. Introductory classical reaction
of Henry-Taube in octahedral complexes (inert and labile complexes), classification of
mechanism of octahedral complexes (inner and outer sphere reaction; adjacent attack, remote
attack, linkage isomerism and bridged outer sphere reaction. Acid hydrolysis, factor affecting
acid hydrolysis, base hydrolysis, conjugate base mechanism (SN;CB) Evidences in favour of
conjugate base mechanism, anation reactions, Substitution reaction without metal-ligand bond
cleavage (Special reference to Co(lll) complexes).

Substitution in square planer complexes: Trans effect, mechanism of substitution reaction,
polarization theory and © bonding theory.

Unit I11: Redox reaction: (18 Periods)

Electron transfer reaction, mechanism of one electron transfer reaction: outer sphere reaction,
Inner sphere reaction, bridge intermediate mechanism.

Isomerisation and Racemisation Reactions: Linkage isomerization, geometrical isomerization
in square planar and octahedral complexes, racemisation: inter and intramolecular mechanism,
isomerisation and racemisation of tris chelates of unsymmetrical chelating ligands, structural
changes in complexes containing terdentate ligands, optical isomerisation on tetrahedral
complexes and configurational changes in some planar complexes.

Unit IV: Electronic spectra of Transition Metal Complexes (18 Periods)
Spectroscopic ground states term, correlation, Orgel and Tanabe sugano diagrams for transition
metal complexes (d* to d° states) and calculation of Dq, B and B parameters.

Unit V: Charge Transfer Spectra (18 Periods)

Ligand to metal and metal to ligand charge transfer spectra of transition metal complexes.
Magnetic Properties of Transition Metal Complexes:Anomalous magnetic moments,
magnetic exchange coupling and spin crossover.

ORD and CD:Introduction, assignment of absolute configuration in optically active metal
chelates and their sterochemical information.

Suggested Readings:

F.A. Cotton and Wilkinson: Advanced Inorganic Chemistry, John Wiley.

J.E. Huhey: Inorganic Chemistry, Harper and Row.

N.N.Green Wood and A. Eafnshow: Chemisryof the element, Pergamon.

A.B.P. Lever: Inorganic Electronic Spectroscopy, Elsevier

R.L.Carlin: Magnetochemistry, Verlag.

G. Wilkinson, R.D. Gillars and J.A. McLeverty: Comprehensive Coordination Chemistry
eds. Pergamon.

F. Basolo and R.G. Pearson: Mechanism of Inorganic Reaction, Wiley Eastern.

D. Banerjia: Coordination Chemistry, Asian.
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MSCH212-ORGANIC CHEMISTRY

Unit I: Aliphatic Nucleophilic Substitution (18 Periods)

The Sn2, Sn1, mixed Syl and Sn2 and SET mechanisms.

The neighbouring group mechanism, neighbouring group participation by m and o bonds,
anchiomeric assistance.

Classical and nonclassical carbocations, phenonium ions, norbornyl system.

The SNi mechanism.

Nucleophilic substitution at an allylic, aliphatic trigonal and a vinlyic carbon.

Reactivity effects of substrate structure, attacking nucleophile, leaving group and reaction
medium, phase transfer catalysis and ultrasound, ambident nucleophile, regioselectivity.
Aliphatic Electrophilic Substitution

Bimolecular mechanisms- Sg2 . The Sg1 mechanism, electrophilic substitution accompanied by
double bond shifts. Effect of substrates, leaving group and the solvent polarity on the reactivity.
Unit I1: Aromatic Electrophilic Substitution (18 Periods)

The arenium ion mechanism, orientation and reactivity, energy profile diagrams. The ortho/para
ratio, ipso attack, orientation in mono and substituted ring systems. Quantitative treatment of
reactivity in substrates and electrophiles. Diazonium coupling, Vilsmeir reaction, Gattermann-
Koch reaction.

Aromatic NucleophilicSubstitution: The SyAr Sy1 benzyne and SRN1 mechanisms. Reactivity
effect of substrate structure, leaving group and attacking nucleophile. The von Richter,
Sommelet-Hauser, and Smiles rearrangements.

Unit 111 Free Radical, Reactions: (18 periods)

Types of free radical reactions, free radical substitution mechanism, mechanism at an aromatic
substrate, neighbouring group assistance.

Reactivity for aliphatic and aromatic substrates. Reactivity in the attacking radicals. The effect of
solvents on reactivity.

Allylic halogenation (NBS), oxidation of aldehydes to carboxylic acids, auto-oxidation, coupling
of alkynes and arylation of aromatic compounds by diazonium salts, Sandmeyer reaction and
Hunsdiecker reaction.

Unit IV: Addition to Carbon-Carbon Multiple Bonds: (18 Periods)
Mechanistic and sterochemical aspects of addition reactions involving electrophiles, nucleophiles
and free radicals, regio- and chemoselectivity, orientation and reactivity. Addition to
cyclopropanering. Hydrogenation of double and triple bonds, hydrogenation of aromatic
rings.Hydroboration. Michaelreaction. Sharpless asymmetric epoxidation.

Addition to Carbon-Hetero Multiple Bonds

Mechanism of metal hydride reduction of saturated and unsaturated carbonyl compounds, acids,
esters and nitrites. Addition of Grignard reagents, organozinc and organolithium reagents to
carbonyl and unsaturated carbonyl compounds. Wittig reaction.

Mechanism of condensation reactions involving enolates Aldol, Knoevenagel, Claisen, Mannish,
Benzoin, Perkin and Stobbe reactions.

Hydrolysis of esters and amides, ammonolysis of esters.

Unit V: Elimination Reactions: (18 Periods)

The E1, E2 and E1cB mechanisms and their spectrum, stereochemistry of E1 and E2 reactions
and elimination from cyclic compounds. Orientation of the double bond. Reactivity effects of
substrate structures, attacking base, the leaving group and the medium.

Mechanism and orientation in pyrolytic elimination.



Suggested Readings:

1. Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry March, John
Wiley.
Advanced Organic Chemistry, F.A. Carey and R.J. Sundberg, Plenum.
A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.
Structure and Mechanism in Organic Chemistry, C.K. Ingold, Cornell University Press.
Organic Chemistry, R.T. Morrison and R.N. Boyd, Prentice-Hall Modern Organic
Reactions, H.O. House, Benjamin.
Principles of Organic Synthesis, R.O.C. Norman and J.M. Coxon, Blackie Academic &
Professional.
7. Pericyclic Reactions, S.M. Mukherji, Macmillan, India.
8. Stereochemistry of Organic Compounds, D. Nasipuri, New Age International.
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MSCH213-PHYSICALCHEMISTRY

Unit I: Quantum Chemistry (18 Periods)

Introduction to Exact Quantum Mechanical Results: The Schrodinger equation and the postulates

of quantum mechanics. Discussion of solutions of the Schrodinger equation to some model
systems viz., particle in 1 argiBensional box, the harmonic oscillator, the hydrogen atom.
Unit 11: Quantum Chemistry (18 Periods)

Electronic Structure of Atoms: RusseiSaunders terms and coupling schemes,ageatns for P
configurations and' donfigurations.

Magnetic effects: Perturbation theoiormal and anomalous Zeeman effects and Stark effect.
Molecular Orbital Theory: Huckel molecular orbital (HMO) theory of linear conjugated
systems, bond order and charge density calculations. Applications of HMO to ethylene, allyl,
butadiene and cyclobutadiene system.

Unit I11: Classical Thermodynamics (18 Periods)

Partial molalproperties: Partial molar free energychemical potential, partial molal volume and
partial molal heat content. Gibbs Duhem equation, variation of chemical potential with temperature
and pressure, chemical potential for ideal gas.

Thermodynamic derivation of law of mass action. Concept of fugacity and determination of
fugacity. Thermodymac derivation of phase rule, application of phase rule to three component
systems.

Unit IV: Statistical Thermodynamics (18 Periods)

Concepts of phase space, microstate and macrostate, Ensemble averaging, Canonical, grand
canonical and microcanonical ensembles, Maxwell-Boltzman distribution law (using Lagrange's
method of undetermined multipliers).

Partition functions translational, rotational, vibrational and electronic partition functions,
calculation of thermodynamic properties in terms of partition functions- Energy, specific heat at
constant volume and constant pressure, entropy, work function, pressure Gibb's free energy and
chemical potential.

Chemical equilibria and equilibrium constant in terms of partition functions, Fermi-Dirac
statistics distribution law and Bose-Einstein statistics distribution law.

Unit V: Non Equilibrium Thermodynamics (18 Periods)
Thermodynamic criteria for non-equilibrium states, entropy production and entropy flow,
entropy balance equations for different irreversible processes (e.g. heat flow, chemical reaction



etc.) transformations of the generalized fluxes and forces, non-equilibrium stationary states,
phenomenological equations, microscopic reversibility and Onsager's reciprocity relations,
electrokinetic phenomena, diffusion, electric conduction.

Suggested Readings:

Physical Chemistry, P.W. Atkins, ELBS.

Introduction to Quantium Chemistry, A.K. Chandra, Tata McGraw Hill.
Quantum Chemistry, Ira N. Levine, Prentice Hall.

Coulson's Valence, R. McWeeny, ELBS.

Physical Chemistry, S. Glasston, Princeton, London.

Non Equilibrium Thermodynamics, Fitts, McGraw Hills, New York.
Fundamentals of Chemical Thermodynamics, E.N. Yeremin, Mir Publishers.

NoookrowhE

MSCH214-GROUP THEORY & SPECTROSCOPY

Unit I: Molecular Symmetry and Symmetry Groups: (18 Periods)
Symmetry elements and operations, proper axis of symmetry & rotation, symmetry planes &
reflection, center of symmetry & inversion, improper axis of symmetry & improper rotation and
identity.

Defination and Theorms of Group Theory:Defining properties of Group, subgroup and classes;
group multiplication tables.

Molecular Point Groups:ldentification of molecular point groups, molecules of low, high &
special symmetry, molecules containing multiple higher order axes, Schonflies symbols,
systematic assignment of point groups. Descent in symmetry with substitution.

Unit 11: Matrix Methods in Symmetry: (18 Periods)
Introduction to matrices, types of matrices, equal matrices, matrix mathematics, block
factorization of large matrices, transformation matrices.

Representations of groups by matrices (representation for the C,, Cyy, Cnh, Dnn etc. groups to be
worked out explicitly). Reducible and irreducible representations, Character of a representation.
Great Orthogonality Theorem (without Proof) and its Importance. Construction of character
tables, character tables of C,y, Cs, and Cay, point groups, Mulliken symbols for IRs and structure
of character table. Standard reduction formula for reduction of reducible reprsenttion, direct
products.

Symmetry and Chemical bonding: Orbital symmetries & overlap, hybridisation scheme in Linear,
trigonal planar, tetrahedral, square pyramidal & trigonal pyramidal; molecules with & bonding as
in trigonal planar, tetrahedral, octahedral & benzene.

Unit 111 Fundamental of Spectroscopy (18 Periods)
Electromagnetic radiation, born-Oppenheimer approximation, types of spectra, intensity of
spectral lines, transition probability, transition moment, natural line width and natural line
broadening and selection rules.

Microwave Spectroscopy: Classification of molecules, rigid and non-rigid rotator model, effect of
isotopic substitution on the transition frequencies and intensities, stark effect, nuclear and
electron spin interaction and effect of external field and applications.

Unit 1V: Infrared Spectroscopy (18 Periods)

Review of harmonic oscillator, vibrational energies of diatomic molecules, zero point energy,
force constant and bond strengths, normal modes of vibration, anharmonicity, overtones, hot
bands, selection rules, group frequencies, Hook’s law and calculation of frequencies for different



types of bonds, factors affecting bond position and intensities and applications.

Raman spectroscopy: Classical and quantum theories of Raman Effect, pure rotational,
vibrational and vibrational rotational Raman spectra, selection rules, mutual exclusion principle
and applications.

Unit V: Vibrational Spectroscopy of Polyatomic molecules (18 Periods)
Symmetry of normal modes of molecules, infra-red and Raman activity of: Bent AB, type
molecules and comparision with other C,, molecule like ZAB,, CIF3, cis-NaF,, cis-PtCl,L.,
CH,Cl,, cis-MLXs and mer-ML3X;. AB4 type molecules having tetrahedral, square planar,
square pyramidal and see saw shape & octahedral molecules.

Electronic Spectroscopy:Intensity of vibrational — electronic spectra: frank codon principle,
rotational fine structure of electronic-vibration transitions, concept of potential energy curve for
bonding and antibonding orbital. Qualitative description of selection of o, ® and non-bonding
molecular orbital their energy level and respective transitions, selection rules for electronic
spectroscopy and chemical analysis by electronic spectroscopy.

Suggested Readings:
1. Chemical Applications of Group Theory. F.A. Cotton
2. Molecular Symmetry and Group Theory, Robert L Carter, John Wiley & Sons
3. Symmetry and Specroscopy of Molecules, K Veera Reddy, New Age
4. Modern Spectroscopy, J.M. Hollas, John Wiley.
5. Applied Electron Spectroscopy for Chemical Analysis Ed. H. Windawi and F.L. Ho,
Wiley Interscience.
NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parish,
Ellis Harwood.
7. Physical Methods in Chemistry, R.S. Drago, Saunders College.
8. Introduction to Molecular Spectroscopy, G.M. Barrow, McGraw Hill Basic
9. Principles of Spectroscopy. R. Chang, McGraw Hill
10. Theory and Applications of UV Spectroscopy, H.H. Jaffe and M. Orchin, IBH-Oxford.
11. Introduction to Photoelectron Spectroscopy, P.K. Ghosh, John Wiley
12. Introduction to Magnetic Resonance, A. Carrington and A.D. Maclachalan, Harper &
Row.
13. Fundamentals of Molecular spectroscopy, Collin and Benwell, Tata Mcgraw Hill.

o

MSCH221: LABORATORY COURSE IV: INORGANIC CHEMISTRY
I. Quantitative Analysis:
a. Separation and determination of two metal ions Cu-Ni, Ni-Zn, Cu-Ag etc,
involving volumetric and gravimetric methods.
b. Estimation of three constituent in the given mixture
(Two gravimetrically and one volumetrically).
Il. Preparations
Naz[Fe(C,04)3]
Prussian Blue( Fes;[Fe(CN)s])
[Ni(NHs)e] Cl,
[Ni(dmg)]
Potassium Chlorochromate
Nas[Co(NO2)e]

0P OO0 T



K3[Cr(C204)3].3H,0

Cis& trans potassium diaquodioxalatochromate(l11)

Potassium trioxalatochromate(l11).

Cuprous tetraiodomercurate(11).

Tetraamminecarbonatocobalt(l11) nitrate.

Pentaamminechloridocobalt(111) chloride.
m. Tris(acetylacetonato)manganese(l1l) ion

I11.  Determination of stability constant and composition of complex by Job’s
method.
(Iron Thiocyanide & Iron phenanthroline)

—xT o oe

Book Suggested:
1. Vogel's Textbook of Quantitative Analysis, Revised, J. Bassett, R.C. Denney,
G.H.H. Jeffery and J. Mendham, ELBS.
2. Synthesis and Characterization of Inorganic Compounds, W.L. Jolly, Prentice
Hall.

MSCH222: LABORATORY COURSE V: ORGANIC CHEMISTRY

Qualitative Analysis
Separation, purification and identification of compounds in given binary mixture (one
liquid and one solid and solid- solid mixture) separation using chemical methods as well.

Organic Synthesis
a. Acetylation: Acetylation of glucose.
b. Cannizzaro reaction: benzaldehyde as substrate.
c. Aromatic electrophilic substitutions: Synthesis of p-nitroacetanilide and p-
bromoacetinide.

Suggested Readings:
1. Practical Organic Chemistry, SP Bhutani &Aruna Chhikara, Ane Books India
2. Elementary Practical organic chemistry Part | & I1, Arthur |1 Vogel, CBS
3. Advanced Practical Organic Chemistry, NK Vishnoi, Vikash Publication

MSCH223: LABORATORY COURSE VI: PHYSICAL CHEMISTRY

A. Adsorption
1. To study surface tension concentration relationship for solutions (Gibbs equation)
and hence determine the limiting cross-sectional area of molecule.
2. To study the adsorption of acetic acid/oxalic acid by activated charcoal and
verification of Freundlich and Langmuir's isotherms.

B. Phase Equilibria
1. Determination of congruent composition and temperature of a binary system (e.g.
diphenylamine-benzophenone system).
2. Determination of glass transition temperature of a given salt (e.g. CaCl,) by



3.

solubility method.
To construct the phase diagram for three component system (e.g. Chloroformaacetic
acid-water)

C. Electrochemistry /Conductometry

1.
2.

3.

To determine the strength of weak acid using NaOHconductometrically.

To determine the strength of strong and weak acids in a given mixture
conductometrically.

To find out basicity of given acid (mono- di-and tribasic) conductometrically.

D. Polarimetry/Refractometry

1.
2.

To determine the specific rotation of a given optically active compound.
To verify the law of refraction of mixture (e.g. glycerol and water) using Abbe's
refractometer.

Suggested Readings:

1.
2.
3.
4. Experimental physical Chemistry by F. Daniel and others (International Student

oo

Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman
Findley's Practical Physical Chemistry, BP Levitt, Longman
Experimental Physical Chemistry, RC Das and B Behera, Tata McGraw Hill

Edition)

Advanced Practical Physical Chemistry, JB Yadav, Goel Publishing House.
Adevanced Experimental Chemistry, Vol. | Physical INGurtu and R Kapoor, S.
Chand & Co.



TEACHING AND EXAMINATION SCHEME

M.Sc. PHYSICS (2015-2017)

Code Description Pd/W | Exam | CIA* | ESE | Total
(hr)
| Semester
MSPH111 CLASSICAL MECHANICS 6 3 20 80 100
MSPH112 MATHEMATICAL PHYSICS 6 3 20 80 100
MSPH113 COMPUTATIONAL PHYSICS 6 3 20 80 100
MSPH114 SEMI CONDUCTOR DEVICES 6 3 20 80 100
AND CIRCUITS
MSPH121 GENERAL LAB 8 5 20 80 100
MSPH122 ELECTRONICS LAB 8 5 20 80 100
Il Semester
MSPH211 DIGITAL ELECTRONICS AND 6 3 20 80 100
MICROPROCESSORS
MSPH212 QUANTUM MECHANICS-I 6 3 20 80 100
MSPH213 SOLID STATE PHYSICS 6 3 20 80 100
MSPH214 STATISTICAL AND PLASMA 6 3 20 80 100
PHYSICS
MSPH221 LASER LAB 8 5 20 80 100
MSPH222 COMPUTATIONAL PHYSICS LAB 8 5 20 80 100




M Sc (Physics) 2015-2016

SEMESTER |

MSPH111: CLASSICAL MECHANICS

Unit I: Langrangian Dynamics: Constraints, Generalized coordinates, Concept of virtual work,
D’Alembert principle, Langrange equation from D’Alambert principle, velocity dependent
potential, Expression for kinetic energy of a system in terms of Generalized coordinates, Cyclic
coordinates, Symmetry properties and conservation theorems.

Unit I1: Hamiltonian Dynamics: Hamiltonian function H and conservation of energy: Jacobi’s
integral and its significance, Hamilton’s equation, Routhian.

Hamiltons variation principle, Derivation of Langrange equation, Extension of Hamilton’s
Principle, to non-holonomic system, A hoop rolling without slipping on an inclined plane,
Modified Hamilton’s Variation principle, Derivation of Hamilton’s equation from variation
principle, A- variations, Principle of least actions in various forms.

Unit 111 : The Two Body Central Force Problem: Central force and motion in a plane,
Reduction of a two body central force to equivalent one body problem, Equation of motion and
first integral, Differential equation for an orbit, Equivalent one dimensional problem and
classification of orbits for some specific potential.

Integral power law potential, Virial theorem, Relation between kinetic and potential energy.
Keplers Problems: Equation of orbit and the kind of the orbit, Motion in time.

Unit 1V: The Kinematics of Rigid Body Motion: Independent co-ordinate of a rigid body,
Orthogonal transformation, Formal properties of transformation matrix, Eular angles, Eular’s
theorem, Finite rotation, Infinitesimal rotations (contact transformation).

Angular momentum, Moment of inertia tensor, Product of inertia, Inertia tensor, Principal
moment of inertia: Principal axis, Kinetic energy of motion of a rigid body about a point.

Unit V: Canonical Transformation and Hamilton Jacobi Theory: Canonical transformation,
Legendre transformation, Generating functions, Conditions for canonical transformation,
Bilinear invariant condition.

Poisson’s brackets, Langrange brackets, Invariance of Poission bracket under canonical
transformation, Angular momentum Poission bracket relation.

Hamilton Jacobi equation for Hamilton’s principal function, Harmonic oscillator problem by
Hamilton Jacobi method, Hamilton’s characteristic function.

Suggested Readings:

1. H. Goldsteen: Classical Mechanics, Narosa Publishing House, 2001.

2. N.C. Ranaand P. S. Joag: Classical Mechanics, Tata McGraw Hill, New Delhi, 1991.

3. J. C. Upadhyaya : Classical Mechanics, Himalaya Publishing, 2006.

4. P. V. Panat: Classical Mechanics, Narosa publishing House, 2000.

5. S. L. Gupta, V. Kumar, H. V. Sharma: Classical Mechanics, Pragati Prakashan, Meerut,
2009.

MSPH112: MATHEMATICAL PHYSICS

Unit I: Complex Variables: Analytical functions, Cauchy Riemann conditions, Cauchy’s integral
theorem, Cauchy’s integral formula, Taylor and Laurent’s Series expansions, Cauchy’s residue
theorem, Simple examples of contour integration.



Unit 11: Fourier and Laplace Transforms: Fourier transform, Convolution theorem, Laplace
transforms, Laplace transform of derivatives, Substitution properties of Laplace transform,
Properties of gamma function, Error function and Dirac delta functions.

Unit 111 Curvilinear Coordinates: Orthogonal coordinate systems, Gradient, Curl, Divergence
and Laplacian in orthogonal coordinate systems, Spherical, Polar and Cylindrical coordinates,
Poisson’s and Laplace Equations, Green’s theorem.

Probability Theory: Elementary probability theory, Random variables, Binomial, Poisson and
normal distributions.

Unit 1V: Coordinates Transformation in N- dimensional Space: Contravariant and covariant
tensor, Jacobian, Relative tensor, Pseudo tensors (Example: charge density, angular
momentum), Riemann space(Example: Euclidean space and 4D Minkowski space), Christoffel
symbols, Transformation of Christoffel symbols, Covariant differentiation ,Ricci’s theorem ,
Divergence, Curl and Laplacian tensor form, Stress and strain tensors, Hook’s law in tensor
form.

Unit V: Special Functions: Series solution of linear differential equations with variable
coefficients, Legendre, Bessel, Hermite, Laguerre, Associated Laguerre polynomials and their
generating functions, Recurrence relations, Orthogonal properties and Rodrigue’s formula.

Suggested Reading:

B.D. Gupta: Mathematical Physics, Vikas Publication House,1986.

H.K. Das: Advanced Engineering Mathematics, S.Chand Pub, 2008.

George Arfken and H.J. Weber : Mathematical Physics,Academic Press, 2005.

B.S. Rajput: Mathematical Physics, Pragti Prakashan, Meerut, 1997.

L.A. Pipes: Applied Mathematics for Engineers & Physicists, McGraw Hill, 1970.
M.C. Potter and J.L Goldberg: Mathematical Methods, Prentice Hall of India, 1978.

ogakrwdE

MSPH113: COMPUTATIONAL PHYSICS

Unit I: General Concepts of Programming : Algorithm, Flowchart, Programming language, High
level and low level language, Compiler, Errors in programs and their removal, Data, Record and
file.

Numeric Computing: Process of numeric computing, Characteristics of numeric computing,
Significant digits, Accuracy, Precision, Types of errors, Absolute error and relative error, Errors
propagations, Conditioning and stability, Iterative process and its convergence, Error estimation.
Unit I1: Programming with FORTRAN: Constants and variables, Arithmetic operations, Built in
functions, Input and output statements, FORMAT statement, Assignment statement, Expression,
Relational and logical operator, Transfer of control, IF statements, GOTO statements, Do loop,
Nested loop, Function and subroutines, COMMON and TYPE statement, Use of files, Writing
and executing a FORTRAN program.

Unit 111: Solution of Transcendental and Polynomial Equation in one Variable: Newton
Raphson, Successive bisection, False position methods, Convergence of these methods.

Solution of Simultaneous Linear Equations: Gauss elimination method, Gauss elimination with
pivoting, Gauss -Seidel method, Eigen value and Eigen vectors of matrices, Finding Eigen value
and Eigen vector by Jacobi method and power method.

Unit 1V: Solution of Ordinary Differentials Equations: Euler and Runga-Kutta Methods,
Predictor-corrector method, Error estimates in these methods.



Numerical Differentiation: Differentiation of continuous function, Forward difference and
central difference methods, Differentiations of tabulated functions

Numerical Integrations: Newton -Cotes method, Trapezoidal rule, Simpson’s 1/3 and 3/8 rules,
Guass -Quadrature Method, Error estimates.

Unit V : Curve Fitting: Interpolation, Polynomial forms, Linear interpolation, Lagrange
interpolation, Newton interpolation, Interpolation with equidistance points, Regression, Fitting
linear equation, Least square regression, Fitting transcendental equation and polynomial
Function.

Simulation Methods : Random numbers, Generation of random numbers, Monte Carlo method of
numerical Integration, Introduction to simulation and simulation methods, Monte Carlo
simulation method, Molecular dynamics method.

Suggested Reading:

1. E. Balagurusamy : Numerical Methods, TMH, New Delhi, 2006

2. Suresh Chandra : Computer Application in Physics with FORTRAN, BASIC and C, 2"
edtion., Narosa Publishing House, New Delhi, 2006.

3. E V Krishnamurthy and S K Sen: Numerical Algorithms: Computations in Science and
Engineering, 11" edition, Affiliated East-West Press Private Limit., New Delhi, 2007,

4. Seymour Lipschutz and Arthur Poe : Theory and Problems of Pragamming with Fortran,
Schaum’s Outline Series, Mc-Graw Hill Comp., Singapore, 1982.

5. R.C. Verma: Computer Simulation in Physics, Anamaya Publishers, New Delhi, 2004.

6. K. P.N. Murthy : Monte Carlo Methods in Statistical Physics, University Press, Hyderabad,
2004.

MSPH114: SEMICONDUCTOR DEVICES AND CIRCUITS

Unit I: Semiconductors: Elemental and compound semiconductor, Direct and indirect band gap,
Semiconductor statistics, Non-degenerate and degenerate semiconductor, Compensated
semiconductors; Generation and recombination of carriers, Life time, Carrier drift and diffusion,
P-N Junction: Diffusion of impurities, lon implantation, Formation of junction, Electric field and
potential, Junction capacitance, Carrier injection, Diffusion capacitance, |-V characteristics,
Effect of surface recombination, Switching and reverse recovery.

Unit 11: Bipolar Junction Devices: Bipolar junction transistor, Factors controlling gain, 1-V
characteristics, Switching, Thyristors and UJT.

Metal semiconductor devices and FETs, Metal semiconductors barrier, Schottky effect, MOS
diode, Energy band and I-V characteristics, MOSFET and MESFET.

Unit 111: Optoelectronics: LED materials, Configurations and efficiency, LASER principle,
Semiconductor and He —Ne lasers, Photo diodes and couples.

Solar Cells: Solar radiations, Ideal conversion efficiency , PN junction solar cells, Spectral
response, Elementary ideas of BSF solar cells, Tandom solar cells, Organic solar cells,
Electrolyte junction and photo electrochemical solar cells.

Unit 1V: Waveform Generators: Feedback concept, positive and negative feedback, Barkhausen
criterion, RC phase shift oscillator, Wein bridge oscillator, Hartley and Colpitt’s oscillators,
Nyquist criterion, Multivibrators: astable, monostable and bistable multivibrator, UJT relaxation
oscillator, Schmitt Trigger, 555 timer based astable multivibrator,



Unit V: Differential amplifier: Dual input, Balanced output differential amplifier, DC analysis,

CMRR, constant currents bias, Level translator, Block diagram of typical OP-Amp,

Characteristic of OP-Amp, Open and closed loop configuration, Inverting and non-inverting

amplifiers, Voltage series feedback, Effect of feedback on closed loop gain, Input resistance,

Bandwidth, Total output voltage, Applications of OPAMP- sign changer, scale changer, adder,

integrator, differentiator.

Active Filters: first and second order Butterworth filters- Low pass, High pass, band pass and

band reject filters

Suggested Reading:

1. S.M. Sze: Physics of Semiconductor Devices, 2™ edition, Wiley India, 2004.

2. Ramkant A. Gayakwad: Op-Amps and Linear Integrated Circuits, PHI, New Delhi, 4" Ed.
2004.

3. John P. Mckelvey: Solid State and Semiconductor Physics, Krieger Pub Co., Harper
International Edition, 1966.

4. A.G. Milnes: Semiconductor Device and Integrated Electronics, Van Nostrand Reinhold
Publisher, 1980.

5. John Gower: Optical Communication Systems.PHI, New Delhi, 2" Ed., 1993.

6. S.M. Zee: Semiconductor Devices; Physics and Technology, 2™ Ed., Wiley India, 2002.

7. Allen Mottershed: Electronic Devices and circuits, PHI, 2005.

MSPH121: GENERAL LAB

List of Experiments:

To determine Plank’s constant.

To determine paramagnetic susceptibility of given material (solution).

To determine Young’s modulus of glass by Cornu’s method.

To determine critical potentials with the help of Franck Hertz’s experiment.

Study of coupled oscillators and finding the beat frequency.

Verification of Cauchy’s Dispersion relation and calculation of Cauchy’s constant.

To determine electrical resistivity of semiconductor by Four Probe method.

Noogok~whPE

MSPH122: ELECTRONICS LAB
List of Experiments:
1. Study of effect of negative feedback on frequency response and input and output
impedance of a BJT amplifier.
Study of wave shapes generated by astable multivibrator and determination time constant.
Study of differential amplifier and determination of CMRR.
Life time measurement by reverse recovery method.
Life time measurement by open circuit voltage decay (OCVD) method.
Sawtooth wave generation using UJT and determination of time constant.
Study of RC phase shift oscillator and measurement of time period.
First and second order low pass filters.
First and second order high pass filters.

CoNRr LN



Il Semester

MSPH211: DIGITAL ELECTRONICS AND MICROPROCESSOR

Unit | : Digital Circuits: Logic gates, Various logic families: Classification of logic families,
Transistor as a switch, Fan out, Propagation delay, Tri-state logic, NMOS, CMOS, DTL, TTL,
RTL and DCTL.

Flipflops, One bit memory, RS flipflop, D flipflop, JK flipflop, Master slave flipflop, Edge
triggered, Preset and Clear.

Unit I1: Counters and Registers: Counters: Asynchronous counters, Ring counter, Synchronous
counter, MOD counters, Registers, Shift registers, Parallel loading, Applications of shift
registers: Delay line, Serial to parallel convertor, Parallel to serial convertor, Shift register
counters, Digital to analog convertor(D/A), Analog to digital convertor(A/D).

Unit Il : Micro- Computer Hardware: Microcomputer memory: Semiconductor memories,
RAM, SRAM, DRAM, ROM, CPU: Instruction register and decoder, ALU, Control unit, Buses:
Data, Address and control buses, Minimum microcomputer configuration, Interrupts, Concept of
I/0 mapped and memory mapped 1/0.

Unit 1V : 8085 Microprocessor: Microprocessor 8085: Organization of 8085 microprocessor,
Fetch and execution of instruction, Bus multiplexing, Interrupts : Maskable and non-maskable,
Call locations, Interrupt service subroutine, Instruction set of 8085 Microprocessor: Data transfer
group, Arithmetic group, Logical group, Branches group, Stack related instructions, Mnemonics
and operation codes, Addressing modes: Direct, Indirect, Immediate, Indexed and relative,
Assembly language programming.

Unit V : Data Transfer, Peripheral devices and Interfacing: Types of data transfer, DMA, 8257
DMA controller, Hex keyboard, LED displays, I/O ports, 8255 programmable peripheral
interface, 8253 programmable interval timer, 8279 keyboard-display interface, CRT controller,
8259 Programmable interrupt controller.

Suggested Reading:
1. A.P. Malvino and D.P. Leach: Digital Principle and Applications IV Ed. TMH, 1975.
2. B. Ram: Fundamental of Microprocessors and Microcomputers, Dhanpat Rai Publications,
New Delhi, 2010.
3. R. S. Gaonkar: Microprocessor Architecture Programming and Applications with the
8085, CBS Publishers, 2011
4. M. Morris Mano: Digital Design, IV Ed.,Pearson, 1992.

MSPH212: QUANTUM MECHANICS-I

Unit I: General Formalism: Historical background, Stern-Gerlach experiment leading to concept
of vector space, Ket and bra notation for vector space, Inner product, Norm of a vector,
Orthonormality and linear independence, Basis and dimension, Outer product, Projection
operator, Completeness (closure property), Hilbert space, Operator, Hermition operator, Eigen
value and eigen function, Representation theory, Change of basis, Unitary operator, Matrix
elements, Unitary transformation, Diagnolisation, Coordinate and momentum representation.
Unit 1l: Measurements in Quantum Mechanics: Expectation values, Compatible and
incompatible observable, Base kets as simultaneous eigen kets of maximal set of commuting
observable, Examples, Heisenberg uncertainty principle, Gaussian wave packet, Schrdodinger
picture, Heisenberg picture and interaction picture.



Invariance Principle and Conservation Laws: Symmetry and conservation laws, Displacement in
space-conservation of linear momentum, Displacement in time —conservation of energy,
Rotations in space-conservation of angular momentum, Space- inversion parity.

Unit 111 Solution of Schrodinger Equation: One dimensional simple harmonic oscillator: Eigen
function and Eigen value by solving Schrddinger equation and also by operator method, Creation
and annilation operators.

Operators for Orbital Angular Momentum: Orbital angular momentum operators L?, L, Ly and
L., Spherical harmonics, Solution of Schrédinger equation for Hydrogen atom-energy levels and
stationary state wave functions.

Unit 1V: Angular Momentum: Spin angular momentum and total angular momentum, Ladder
operators, Matrix representation of Operators Jy, Jy, J, and J2, Pauli spin matrices, Addition of
two angular momentums, Clebsch- Gorden coefficients, Selection Rules and simple applications.
Unit V: Approximation Methods: WKB approximation: Principle, WKB wave function,
Criterion for the validity of the approximation, Connection formule, Applications to the one
dimensional bound system, Penetration of potential barrier. Variational method: Principle and
applications to linear harmonic oscillator, Helium atom. Time independent perturbation theory:
Non degenerate case, Application to anharmonic oscillator (X*) and linear harmonic oscillator,
Degenerate case: Application to linear Stark effect and Zeeman effect in the Hydrogen atom.

Suggested Reading:

1. JJ. Sakurai : Modern Quantum Mechanics, Addison- Wesley, 2010.

2. V.K. Thankappan : Quantum Mechanics, 2nd edition, New Age International (P) Limited,
Publishers, New Delhi, 2010

3. A.Ghatak and S. Loknathan : Quantum Mechanics : Theory and Application, 4™ edition,
Macmillan, 1999.

4. D.J. Griffith : Introduction to Quantum Mechanics,2™ edition, Pearson Education, 2005

5. L.I. Schift : Quantum Mechanics, 3" edition, Mc-Graw Hill, 1968.

6. B.S. Rajput : Advanced Quantum Mechanics, Pragti Prakashan, Meerut, 1994.

MSPH213: SOLID STATE PHYSICS

Unit I: Crystal Physics: Diffraction of waves by crystals, Reciprocal lattice and its application to
diffraction technique, Laue, Powder and rotating crystal method, Crystal structure factor and
atomic form factor.

Lattice Vibrations: Quantization of elastic waves, Phonon momentum and inelastic scattering by
phonons.

Defects in Crystal: Point defects, Color centres, F-centres, Line defects and planer defects, Role
of dislocations in crystal growth.

Unit 1l: Ferroelectrics: Classification of ferroelectric crystals, Theory of the ferroelectric
displacive transitions: Polarization catastrophe, Soft optical phonon, Thermodynamics of
ferroelectric transition, Ferroelectric domains, Antiferroelectric, Piezoelectric and pyroelectric
material.

Phase Transition: First and second order transition, Long range order, Short range order and
Bragg William model.

Unit 111 : Superconductivity: Basic phenomena, Meissner effect, Critical field, Type- | and
Type- 1l superconductors, Heat capacity, Isotope effect, London equations, Coherence length,



BCS theory of superconductivity, Flux quantization, Normal tunneling, dc and ac Josephson
Effect, SQUID, High temperature superconductors.

Unit IV : Ferromagnetism: Weiss theory of ferromagnetism, Exchange interaction: Heisenberg
model, Ferromagnetic domains, Origin of domains, Anisotropy energy, Bloch wall, Curie-Weiss
law for susceptibility.

Antiferromagnetic, Ferrimagnetic order, Spin wave and magnons.

Unit V : Band Theory of Solids: Electrons in periodic lattice, Bloch theorem, Nearly free
electron model, Tight-binding approximation, Fermi surface, de Hass-Van Alphen effect,
Cyclotron resonance, Magneto-resistance, Quantum Hall effect.

Optical Properties: Refractive index, Electronic polarization, Optical absorption,
Photoconductivity, Relationship between absorption coefficient and band gap recombination.

Suggested Reading:
1. C.Kittel : Introduction of Solid State Physics, 7" edition, John Wiley & Sons, 2004.
2. J.P. Shrivastava: Elements of Solid State Physics, 2" edition, PHI, New Delhi, 2006.
3. L.V. Azaroff : Introduction to Solids, TMH edition, 1996.
4. N.W. Ashcroff N.D. Mermin : Solid State Physics, Holt, Rinehart and Winston, 1976.
5. A.J. Dekker : Solid State Physics, Prentice-Hall, 1957.

MSPH214: STATISTICAL AND PLASMA PHYSICS

Unit I: Ensembles Theory: Micro canonical, Canonical and grand canonical ensembles, Phase
spacing of classical system, Liouvilles theorem and its consequence, Quantum state and phase
space, Thermodynamics behavior of an ideal Boson gas, Bose- Einstein condensation of He-1
and He -2 transition, Thermodynamics of an ideal Fermi gas, Statistical model of an atom .

Unit I1: Interacting Systems: Cluster expansion for a classical gas, Virial expansion of the
equation of the state, Evolution of the virial coefficients, General remark on cluster expansions,
Exact treatment of the second virial coefficient, Cluster expansion for a quantum- mechanical
system.

Unit 111: Basic Properties and Occurrence of Plasma: Definition of plasma, Criteria for plasma
behavior, Plasma oscillation, Quasi-neutrality and Debye Shielding, Plasma parameters, Natural
occurrence of plasma, Astrophysical plasmas, Plasma in Magnetiosphere and lonosphere, Plasma
production and diagnostics, Thermal ionization, Saha equation, Brief discussion of methods of
laboratory plasma production, Steady stage glow discharge, Microwave breakdown and
induction discharge, Double plasma machine. Elementary ideas about plasma diagnostics,
Electrostatic and magnetic probes.

Unit 1V: Plasma Fluid Equations: Fluid equations; Convective, Two fluid and single fluid
equations, Fluid drifts perpendicular to B diamagnetic drift.

Diffusion and Resistivity: Collision and diffusion parameters, Decay of a plasma by diffusion,
Ambipolar diffusion, Diffusion across magnetic field, Collision in fully ionized plasma, Plasma
resistivity, Diffusion in fully ionized plasmas, Solution of diffusion equation.

Unit V: Equilibrium and Stability: Hydromagnetic equilibria, Concept of magnetic pressure,
Equilibrium of a cylindrical pinch, Benner pinch, Diffusion of magnetic field into plasma,
Classification instabilities, Two stream instability, Gravitational instability. Resistive drift
waves.

Suggested Reading:
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R.K. Pathria: Statistical Physics, Elsevier India Pvt. Ltd., New Delhi, 2011.

F. Reif : Statistical Physics (Vol. V), TMH, New Delhi, 2006.

David J. Griffiths : Introduction to Electrodynamics, Pearson Education, Delhi, 2003.
J.D. Jackson : Classical Electrodynamics, 2nd edition, Wiley Eastern Ltd., New York,
1985.

Satya Prakash : Electromagnetic Theory and Electrodynamics, Kedar Nath Ram Nath &
Co., Meerut, 1995.

MSPH221: LASER LAB
List of Experiments:

el A =

o

6.

To determine and compare slit width from the study of Fraunhoffer Diffraction pattern.
To measure Brewster angle and hence to find the refractive index of given material.

To determine basic laser beam parameters of a given laser.

To study Magneto- Optic effect and hence to determine Verdet constant of a given
material.

To study Electro- Optic effect and to determine the value of half wave voltage.

To study the Special Coherence using laser beam with double slit.

MSPH222: COMPUTATIONAL PHYSICS LAB
List of Experiments:

CoNoR~ LN E

Determination of roots by Newton’s Rapshon method .

Determination of roots by Bisection method.

Determination of roots by False- Position method.

Numerical integration by Trepozoidal method.

Numerical integration by Simpson’s 1/3 method.

Numerical integration by Simpson’s 3/8 method.

Integration by Guass-Quadature method.

Solution of differential equation by Runga- Kutta second order method.
Solution of differential equation by Runga- Kutta fourth order method.

10 Using Monte-Carlo methods integrate numerically the given function of one variable.
11. Curve fitting by least square method.



TEACHING AND EXAMINATION SCHEME
M.Sc. ZOOLOGY (2015-2017)

| Semester and Il Semester

Code Description Pd/W | Exam | CIA* | ESE | Total
(hr)
| Semester
MSZO 111 BIOSYSTEMATICS & EVOLUTION 4 3hrs 20 80 100
MSZ0112 STRUCTURE & FUNCTION OF 4 3hrs 20 80 100
INVERTEBRATES
MSZO 113 VERTEBRATE PHYSIOLOGY | 4 3hrs 20 80 100
MSZ0114 ECOLOGY AND ANIMAL 4 3hrs 20 80 100
BEHAVIOR
MSZ0121 PRACTICAL 24 6 hrs 20 80 100
MSZ0O 211 DEVELOPMENTAL BIOLOGY 4 3hrs 20 80 100
MSZ0212 MICROBIOLOGY 4 3hrs 20 80 100
MSZO 213 VERTEBRATE PHYSIOLOGY Il 4 3hrs 20 80 100
MSZ0214 QUANTITATIVE BIOLOGY 4 3hrs 20 80 100
MSZ0221 PRACTICAL 24 6 hrs 20 80 100




| Semester
SEMESTER — 1 (2015-2016)

MSZO111 BIOSYSTEMATICS & EVOLUTION

UNIT I
9 Biosystematics
o Definition
o Importance of Biosystematics
o0 Applications of Biosystematics in Biology
1 Neotaxonomy — Consequences of New Systematic
o Chemotaxonomy -
A Kinds
A Immunological Approach
A Chromatographic Approach
A Histo-chemical Approach
1 Cytotaxonomy —
o Chromosomal behaviour
A Karyotype test
A Chromosome number
A Chromosome morphology
A Linkage, recombination , frequency analysis
o Banding pattern — G,C,R,Q Banding
1 Molecular Taxonomy
o0 Source of variation, satellite DNA ( Mini and micro DNA)
o Molecular markers -RFLP, RAPD, and AFLP
0 Ribotyping and DNA sequencing
UNIT 1l
9 Taxonomic Procedure -
o Collection -
A Value of Collection
Purpose of Scientific Collection
Collecting & Research
Scope of Collection
Where & How to Collect
Content of Collection
0 Preservation -
A Introduction
A Process of Preservation
A Preservation of invertebrates and vertebrates (Basic ldea)
o Curating -
A Preparation of Material for Study
Housing
Cataloging
Arrangement of Collection
Curating of types

> > > > >

> > > >



A Exchange of Material
A Expendable Material

1 Taxonomic Keys - Types

(0]

O 0O O0OO0OO0Oo

UNIT I

Indented Key
Bracket Key
Ground Types
Pictorial Type
Branching Type
Circular Type
Box Type

1 International code of Zoological nomenclature

0 Principles -

> > > > >

o Structure
0 Gender agreement
o Commission

91 Species Indices -
o0 Shannon — Weiner Index

UNIT IV

Dominance Index

Principle of Binominal Nomenclature
Principle of Priority

Principle of Coordination

Principle of the First Reviser
Principle of Homonymy

Principle of Typification

0
o Similarity & Dissimilarity
0

Association Index

1 Modern Theory of Evolution

(0]
(0]
(0]
(0]
(0]

1 Isolation & Isolating Mechanism

o Definition
0 Pre-mating Mechanism

Isolation due to

= =4 =4 -8 _8_9_95_2

0 Post-mating Isolation —

Lamarcks Theory and Neo Lamakism
Theory of Catastrophism

Theory of Darwin and Neo Darwinism
Weismann’s Theory

Modern Synthetic Theory

Geographic isolation

distance

Climatic isolation
Seasonal isolation
Habitat isolation
Ethological isolation
Mechanical isolation
Physiological isolation


http://en.wikipedia.org/wiki/International_Code_of_Zoological_Nomenclature#Structure

Gametic Mortality
Zygotic Mortality
Hybrid Inviability
Hybrid Sterility
o Origin of Reproductive Isolation-
1 Muller’s view
1 Dobzhansky’s View

= =4 =4 -4

1 Speciation -
0 Modes of Speciation
1 Phyletic Speciation
1 Quantum Speciation
9 Gradual Speciation
9 Evolution of Man —
0 Pre human ancestors
o Evolution of man in Pleistocene
UNIT -V
9 Mutation Pressure
1 Variation —
o Kinds of Variation-
9 Meristic & substantive
9 Continuous & Discontinuous
9 Determinate & Indeterminate
1 Somatic & Germinal
o0 Sources of Variation
o Basis of Variation —
9 Chromosomal Aberration
9 Variations in chromosome number
9 Natural Selection —
o Types—
1 Stabilizing selection
9 Directional Selection
9 Disruptive Selection
o Selection Pressure
9 Genetic Drift —
1 Theory of genetic Drift
9 Salient Features of Genetic Drift
1 Genetic basis of Random Genetic Drift

1 Hardy-Weinberg equilibrium & Genetic Drift

1 Mimicry —
o Kinds—
A Protective
A Aggressive
A Conscious
o Significance of Mimicry



MSZ0112 STRUCTURE & FUNCTION OF INVERTEBRATES
Unit |
9 Organization of Coelom
o Evolution of Coelom (Various Theories)
o Modification of Coelom
o Significance of Coelom
Acoelomate
Pseudocoelomate
True Coelomate
Metamerism — Types, Origin and Evolution
Difference between Protostomia and Deuterostomia
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Unit 11
A Nutrition, Feeding, Structure and physiology of Digestion
o Protozoa
Platyhelminthes (Class Turbillaria)
Annelida (Class Polychaeta)
Arthropoda (Class Insecta and Crustacea)
Mollusca (Class Cephalopoda)
Echinodermata

O 0O O0OO0O0

Unit 111
A Different types of Respiratory organs in Invertebrates- their structure and functions
o Gills
o Lungs
o Trachea
A Respiratory Pigments (Specific to invertebrates only)
Unit IV
A Different types of Excretory organs in Invertebrates- their structure and functions
0 Nephridia
o Malphigian Tubules
Brief idea about accessory excretory organs
o Coaxial Glands
o0 Kebers Organ
0 Bojanus Organ
A Mechanism of Excretion
Unit V
9 Nervous System
A Primitive Nervous System — Echinodermata
A Advanced Nervous System —
0 Annelida (Class Oligochaeta)
o Arthropoda (Class Insecta)
0 Mollusca (Class Cephalopoda)

MSZ0O113: VERTEBRATE PHYSIOLOGY |



Unit |
A Digestion:
o Digestive glands and alimentary canal
o Digestive enzymes and their secretion
o Digestion of Protein, Fat and Carbohydrate
A Vitamins-
o Types
0 Sources
o Physiological Functions
o0 Diseases Caused By Deficiency
Unit 11
A Respiration
A Respiratory Organs Structure — Structure of lungs
A Mechanism of Breathing-
0 Inspiration
o Expiration
A Exchange and Transport of Gasses-
o Oxygen dissociation curve
A Regulation of Breathing
A Respiratory Pigments- Haemoglobin structure

Unit 1

A Blood

o Composition

Function of Blood & Lymph
Blood Clotting — Factor theory
Heart beat Origin and Conduction
Cardiac Cycle
E.C.G
Blood Pressure
Anemia

O O0OO0OO0OO0OO0Oo

Unit IV
A Excretion-
o0 Structure of Kidney and Nephron
0 Mechanism of Urine Formation and Elimination-
9 Ultra filtration
1 Selective Absorption
9 Tubular Secretion.
o Counter Current Multiplier Hypothesis
o0 Urea Cycle.
unit Vv
M Muscles-
o Types
0 Ultra structure
0 Muscle Proteins-
f Actin



1 Myosin

1 Tropomyosin

1 Troponin
o Physiology of Muscle Contraction — Sliding filament theory, Cori Cycle,
0 Muscle Properties-

1 Muscle twitch

1 Summation

I Tetanus

9 Isometric and Isotonic contraction

1 Muscle fatigue

MSZ0114 ECOLOGY AND ANIMAL BEHAVIOR
UNIT I
1 Ecological Energetics
o Concept of energy
o Laws governing energy transformation
o0 Energy flow in ecosystem
o Energy flow models
1 Theories of limiting similarity
1 Community
o Introduction
o Classification
o Characteristics
91 Concept of Niche
1 Succession
o Types
Process
Patterns
Climax concept
Models of succession

© O 0O

Unit 11
9 Secondary Productivity
1 Characteristics of Secondary Production in a Ecosystem
1 Methods of estimating secondary production
0 Increment summation
o0 Removal summation,
0 The instantaneous growth method
0 The Allen curve method
9 Predation
0 Models of predatory dynamics
o Optimal foraging theory
i Patch choice
9 Diet choice
9 Prey selectivity
9 Foraging time



0 Role of predation in nature

Unit 1

1 Demography of Population
0 Structure and patterns of population
o Life tables and its Statistical analysis
o0 Generation time ,net reproductive rate
1 Population growth
o Growth of organisms with non-overlapping and overlapping population
o Population growth model —Verhulst- Pearl Logistic Model

Unit IV

Animal behavior
1 Innate behavior- Types
o Taxis
o0 Kinesis
o0 Reflexes

o0 Fixed action pattern (Instinct)
o0 Motivation and its different phases
91 Learned behavior- Types
0 Habituation
Conditioned reflexes
Trail & error
Latent learning
Insight learning
Reasoning
Imprinting
1 Rhythmic behaviour and Biological clocks

O O0OO0OO0OO0Oo

Unit VvV

1 Role of hormones in Behavior
1 Role of pheromones in behavior
1 Communication in animals
9 Social behavior and organization in
0 Insects
o Fishes
o Birds
o0 Mammals (Primates)

MSZO 121 PRACTICAL
A. Dissections - Sepia — Nervous system, Crab - Nervous system, Aplysia — Nervous system,

B.

C.

Echinus- Aristotle Lantern

Microscopic preparation- Gemmules, Hastate plate, Statocyst T.S, Radula, L.S
Ospharidium, gills, Nereis Parapodium

Identification and Systematic position up to order of following Museum specimens-
Protozoa- Paramecium, Noctiluca, Opalina, Balantidium, Nyctotherus, Vorticella.

Porifera- Sycon, Hyalonema, Euplectella, Euspongia

Coelentrata- Physalia, Porpita, Corallium, Gorgonia, Pennatula.

Platyhelminthes- Fasciola, Taenia, Schistosoma



Aschelmenthes- Ascaris, Dracunculus, Wucheria.
Annelida- Nereis and Hetronereis Phase, Aphrodite, Hirudinaria.
Arthropoda- Limulus, Palaemon, Apus, Lepas, Balanus, Sacculina, Schistocerca, Papilio,
Bombyx, Apis, Julus, Scolopendra.
Mollusca- Chiton, Mytilus, Ostrea, Teredo, Nautilus, Octopus
Echinodermata- Pentaceros, Holothuria, Antedon.
D. Study of prepared slides- T.S Sycon, Ephyra Larva, Mature and Gravid Proglottid of Taenia,
Developmental stages of Fasciola (Miracidium, Sporocyst, Radia, Cercaria, Metcercaria),
Arthropoda Larval forms- Nauplius, Zoea, Megalopa, Mysis. Mollusca - Glochidium Larva,
Echinodermata- Pedicillariae
Physiology/ecology experiment
Preparation of Haemin crystals
Estimation of Packed Cell Volume (PCV)
Estimation of Haemoglobin in blood sample
Identification of Blood Groups
Estimation of Soil Moisture
Estimation of Water holding capacity of different soil.
Recording of Rainfall, Humidity and Air Pressure
To determine the minimum size of the quadrant by species area curve method.
To determine the minimum no of quadrant to be laid down in the field under study.
. To study the community by quadrant method by determining frequency, density and
abundance of different species present in community.
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Marking Scheme

Distribution of marks Marks allotted Time duration 6 hrs
1. Dissection — 16
2. Microscopic preparation — 12
3. Spots— (8 x 3) 24
4. Physiology / Ecology experiment- 18
5. Year work/ practical record — ( CIA) 10
6. Seminar— (CIA) 10
7. Vivavoice - 10

Total 100



Suggested Readings

CoNoO~wNE

Principles Of Animal Taxonomy — G.G Simpson- Oxford Nd Ibh Publication

Elements Of Taxonomy — E. Mayer — Tata Mcgraw Hill Co

Biosystematics And Taxonomy — R.C. Tripathi- University Book House

Biodiversity, Taxonomy And Ecology — G K Singh- Alp Books

Theory And Practices Of Animal Taxonomy- VC Kapoor — Oxford And Ibh Co
Fundamentals Of Biodiversity And Taxonomy (HB) — J.Juneja- Cubertech Publications
The Invertebrates- Vol I- VI —L.H Hyman — Mcgraw Hill Co

The Invertebrate Structure And Function — E.J.W Barrington- Thomas Nelson And Sons
Invertebrate Zoology — Rc Barnes- W.B Saunders And Co, Phillidelphia

. Text Book Of Zoology By T.J Parker And W.A Haswell- Vol | — Mcmillan And Co, London
. Biology Of Invertebrates — Pechenik — McGraw Hill Higher Education ( Hb)

. General And Comparative Animal Physiology- Ws Hoar — Prientice Hall Of India

. Animal Physiology: Adaptation And Environment — Knet Schemdt Nelson — Cambridge

University Press

. Animal Physiology : Mechanism And Adaptation- R Eckert Randall- Wh Freeman And Co

. Principles Of Animal Physiology ( PB) — Christopher Moyes- Pearson Education

. Text Book Of Animal Physiology By Sherwood — Cengage Learning India

. Introduction To Animal Physiology — | Kay- Garland Publishing

. Animal Physiology By Margaret Brown- Apple Academic

. Text Book Of Animal Physiology — R. Nagabhushnam, Kodarkar & Sarojini- Oxford I1BH

Co

. Animal Behavior — Manning — Cambridge University Press

. Ecology — Odum- W.B Saunders And Co

. Environment And Ecology — R. Rajgopalan- Oxford India

. Elements Of Ecology — Smith — Pearson Education

. Animal Behavior — Dr Reena Mathur —Rastogi Publications Animal Behavior — Alcock
. A Text Book Of Animal Behavior — F.B.Manda- Phi Publication

. Animal Behavior — H.V. Bhaskar — Campus Book International

. Animal Behavior — V.K Agarwal — S. Chand And Co, India

. Fundamentals Of Animal Behavior — A Sarkar —Discovery Publishing House



Il SEMESTER (2015-2016)

MSZ0O211 DEVELOPMENTAL BIOLOGY
UNIT I:
Origin of germ cells —
Spermatogenesis —
1 Formation of spermatid
1 Spermiogenesis
1 Spermiation
{1 Structure of mammalian sperm
Oogenesis
91 Formation of ova
1 Structure of mammalian ova
Types of eggs
1 On basis of amount of yolk
1 On basis of distribution of yolk
Egg membranes
1 Primary egg membranes
9 Secondary egg membranes
UNIT II:
Fertilization:
1 Biochemical aspect of fertilization
1 Penetration and activation of ova,
1 Formation of fertilization membrane,
UNIT HlI:
Early development —
Cleavage
1 Characteristics
9 Planes and patterns,
Blastulation
Gastrulation
1 Prominent physiological features
1 Epiboly
1 Emboly
1 Invagination, ingression, and involution
1 Gastrulation in amphioxus, amphibian , and Birds
Fate map
1 Mapping techniques
Early embryonic induction and differentiation.
UNIT IV:
Organogenesis of following organs / organ system of mammal
1 Eye
i1 Brain,
1 Alimentary canal,
1 Kidney



1 Gonads

UNIT V:

1 Assisted reproductive technologies (ART)-

1 IVF—Procedure-

o] Ovarian hyper stimulation

Natural and Mild IVF
Egg retrieval
Fertilization
Embryo culture
Embryo transfer
Complications of the IVF procedure
ICSI - Procedure
GIFT

O O0OO0OO0OO0Oo

E

Method

Indications

Success rate

1 Cloning in mammals by nucleus transfer techniques.
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MSZ0212 MICROBIOLOGY
UNIT - I:
9 Historical background of Microbiology:
1 Contribution of
a) Antonie Von Leeuwenhoek,
b) Lazaro Spallanzani,
c) Robert Koch,
d) John Tyndall
e) Edward Jenner,
f) Louis Pasteur,
g) Alexander Fleming,
1 Description of Protist, Prokaryotes and Eukaryotes
1 Classification of bacteria : Bergeys manual
UNIT - 1I:
1 Bacteria
1. Gram Positive Bacteria
2. Gram Negative Bacteria
3. Gram staining Techniques
9 Bacterial Culture- Pure culture (Axenic culture)
1 Culture media:
A. Components of media
B. Types of media
1. Natural and synthetic media
2. Chemically defined media
3. Complex media
4. Selective and enrichment media
C. Handling Method


http://en.wikipedia.org/wiki/IVF#Ovarian_hyperstimulation
http://en.wikipedia.org/wiki/IVF#Natural_and_Mild_IVF
http://en.wikipedia.org/wiki/IVF#Final_maturation_and_egg_retrieval
http://en.wikipedia.org/wiki/IVF#Fertilisation
http://en.wikipedia.org/wiki/IVF#Embryo_culture
http://en.wikipedia.org/wiki/IVF#Embryo_transfer

9 Types of Culture Techniques :
1. Pure culture techniques; Streak plate and spread plate method
2. Enrichment culture technique: - Rolling tube and Candle jar method
UNIT — 111
Medical Microbiology:
1 Pathogenecity, infection, mode of transmission of Coliform bacteria- (Escherichia coli,
Salmonella and Vibrio cholerae)
9 Causative agents, mode of transmission and control measures of diseases- Amoebiasis ,
Malaria, AIDS and Viral Hepatitis A&B.
1 Microbial control: Physical, chemical and anti microbial (Antiobiotics)

UNIT IV:
1 Food Microbiology
1. Important microbes involved in spoilage of food - meat, poultry, Fish and sea
food, vegetables and dairy products ,
Food poisoning
Food preservation- Principal and methods
4. Milk Microbiology
1 Composition of milk
1  Sources of contamination of milk and types of microbes in milk
1  Pasteurization of milk
1 Milk products: Cheese, butter, and yoghurt
5. Life cycle of Yeast : Saccharomyces and its role in production of various
fermented  food product- bread ,wine, beer, and vinegar .
Unit V: Environmental Microbiology:
1 Role of Microbes in Environment Protection
o0 Biodegradation-Cellulose, Pectin, plastics and pesticides
o Biopesticides -Introduction types (bacterial-Bacillus thruingiensis, Viral -NPV,
fungal-Trichoderma)
o Biofertilizers-Definition, Types (bacterial, Mycorrhizal -fungal, Plants-Azolla);
kind of association, mode of application and merits.
0 Bioleaching — Role of microbes in metal and petroleum recovery

wmn

MSZ0213 VERTEBRATE PHYSIOLOGY II
UNIT - I:
Endocrine system — |

Location, structure and function and their hormones and diseases caused by deficiency
91 Pineal

1 Hypothalamus

1 Pituitary,

1 Thymus,

1 Thyroid,

9 Parathyroid,

1 Pancreas

I



Endocrine system- 11
9 Location structure and function and their hormones and diseases caused by their
deficiency
Adrenal- cortex and medulla
Testis
Ovary
Mechanism of action of peptide and steroid hormones.
UNIT - 111:
Nerve conduction-
Conduction of nerve impulse — neuronal and synaptic transmission
Neurotransmitters and their mode of action
Structure and physiology of eye
Retinal pigments
Photoreception
Photochemistry of vision.
UNIT - IV:
Physiology of reproduction —
1 Mammalian reproductive system
0 Structure and function of Male and Female
0 Reproductive cycles
o Hormonal control
UNIT - V:
1 Osmoregulation in different animal groups.
91 Thermoregulation
9 Bioluminescence
91 Chromatophore and colour change

= =4 =4 A
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MSZ0214 QUANTITATIVE BIOLOGY
Unit - |
1. Introduction to biostatistics:
2. Graphical representation of data- Bar, Pie, Histogram, Frequency Polygon, frequency
curve
3. Measures of central tendency- Mean, Median and Mode in grouped and ungrouped
data.
Unit I1:
1 Matrix: Types, Addition, Multiplication & Uses
1 Vectors: Types, Addition & Multiplication,
1 Data analysis: Collection, classification, Tabulation
Unit 111:
Measures of dispersion-
1. Range, mean deviation, standard deviation, and variance
2. Concept of Skewness and kurtosis
3. ANOVA.
Unit IV:
Probability theory — Introduction, theorem and distribution patterns



Test of significance
1. Hypothesis testing: Null Hypothesis and alternative hypothesis,
2. Chi square test,
3. Student “t” test,
Unit V:
1 Correlation- definition, kinds & measures
1 Regression analysis- kinds, Regression analysis X on Y & Y on X, Regression
coefficient
9 SPSS package and Statistical Analysis Software

MSZ0221 PRACTICAL
A. Physiology experiment
Total RBC count
Total WBC count
DLC (Differential Leucocyte Count)
Quialitative test for urea, creatinine and chloride in urine
Detection of carbohydrate, protein and lipid in milk
Blood sugar estimation
Separation of amino acid with paper chromatography & TLC
B. Ecologlcal experiments
1. Water analysis for pH, dissolved oxygen, free carbon dioxide, alkalinity/salinity and
hardness.
Estimation of conductivity of water sample by conductivity meter
Identification, study and permanent preparation of zooplanktons from various water bodies
Estimation of productivity of water body using light and dark bottle method.
Microbiology Experiments
Study of microbes in food material — fish and fish products
Bacteriological analysis of potable water
Identification of gram positive and gram negative bacteria
Brief idea of composition of readymade culture media
Preparation of bacterial broth, slants, plating and streaking
. Preparation of bacterial growth curve of E.coli, its confirmation and status reporting.
Blostatlstlcs problem
To derive mean, median, mode
Derivation of standard deviation
To determine correlation between two data
Application of chi square test
Use of computers for analysis of variance ( ANOVA)
Use of SPSS software package for statistical analysis

Noohkhwh e
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Marking Scheme
Distribution of marks Marks allotted Time duration 6
hrs

1. Physiology experiment 14

2. Ecological experiment 14

3. Microbiology experiment- 12



4. Biostatistics problem- 12
5. Year work/ practical record and
Submission of slides — (CIA”) 10 (5+5)
6. Seminar— (CIA") 10
7. Vivavoice - 10
8. Tour report 18
Total 100

Suggested Readings

CoNoR~LNE

. Developmental Biology — Scott Gilbert — PB- Palgrave Publication

Foundations Of Embryology — Bradley M Patten And Carlson

Human Embryology And Developmental Biology — Bruce Carlson — Mosby Publication
Introduction To Embryology — B.I Balinsky- Thomson Nelson Publication
Developmental Biology — Weiner A Muller- Springer Publication

Embryology — Rajendra Kausik — Oxford Book Co

Text Book Of Embryology - D.R. Khanna- Discovery Publishing House
Microbiology — Jr. Michael Pelezar- Mcgraw Hill Education

Essential Microbiology — Stuart Hogg- Pb- John Wiley And Sons

. Microbiology — An Introduction — Gerard Tortora- Pearson Education

. Food Microbiology — William Frazier, Dennis Westhoff-Pb- Tatamcgraw Hill Education

. A Text Book Of Microbiology — R. Ananthnaryan , Ck Jayaram Paniker

. Text Book Of Microbiology — Naveen Kango- Ik Publishing House

. Text Book Of Microbiology And Immunology — Sc Parija- Elsevier India

. Introduction To Food Microbiology- Kamal Duggal- Cybertech Publication

. Food Microbiology — Sk Sinha, Ashok Kumar Shrma-Hb- Oxford Book Co

. Fundamentals Of Food Microbiology — Bebek Ray, Arun Bhunia-Hb- Taylor And Francis

Group

. Medical Microbiology — Michael Fraud-Pb- Oxford Univerity Press

. Essential Of Medical Microbiology- Volkwesely- Lippincott Williams And Wikins Publisher
. Microbial Taxonomy And Culture Techniques- R P Singh- Kalyani Publisher

. Introduction To Parasitology — C. Chandler And C.P Read- John Wiley And Sons



