TEACHING AND EXAMINATION SCHEME
M.Sc. BIOTECHNOLOGY (2015-2016)

Code Description Pd/Wk Exam | CIA* | ESE | Total
(hr)
Th | Pr
MSBT 311 Environmental Biotechnology 4 3 20 80 100
MSBT 312 IPR, Biosafety and Bioethics 4 3 20 80 100
MSBT 313 Bioprocess Engineering and 4 3 20 80 100
Technology
MSBT 314 Plant Biotechnology 4 3 20 80 100
MSBT 315 | Animal Cell Culture and Application | 4 3 20 80 100
MSBT 321 Practical- | 12 6 20 80 100
MSBT 322 Practical- Il 12 6 20 80 100
MSBT 411 Dissertation 200
(minimum 3 months )




M Sc (Biotechnology) 2015-2016

111 Semester
MSBT 311: ENVIRONMENTAL BIOTECHNOLOGY

Unit |

Bioremediation: in situ and ex situ bioremediation; Evaluating Bioremediation: Bioremediation of
volatile organic compounds (VOCSs).

Biodegradation; Factors affecting process of biodegradation; Methods in determining
biodegradability. Contaminant availability for biodegradation.

Unit 11

Basic aspects of solid waste management; Current practices in India; Aerobic and anaerobic
treatments of solid wastes; Composting; Vermiculture; Biogas generation; Comparison of aerobic and
anaerobic methods; Treatment of hazardous wastes; Origin, sources and treatment strategies for
polychlorinated biphenyls, pesticides, toxic pollutants, Textile chemical residues.

Unit 111

Sources of heavy metal pollution; Microbial interactions with inorganic pollutants - Microbial metal
resistance; Accumulation and concentration of metals; Biosorption - Biotechnology and heavy metal
pollution; Qil field microbiology; Improved oil recovery.

Unit IV

Biodegradation of agricultural chemicals; GM crops and their impact on environment; Phosphate
solubilization; Biofertilizers; Biological control of insect pests; Role of biopesticides/ insecticides,
Biocontrol of plant pathogens.

Unit vV

Need for management of resources; Role of environmental biotechnology in management of
resources. Reclamation of wasteland, integrated waste management.

Xenobiotics: Persistence and biomagnification of xenobiotic molecules; Microbial interactions with
xenobiotics.

Suggested Readings:

1. Rittman, B., Perry L. McCarty, Environmental Biotechnology: Principles and Applications,
McGraw-Hill.

2. Wainwright, M. An Introduction to Environmental Biotechnology, Kluwer Academic
Publishers, Boston.

3. Mukerji, K.G., Chamola, B.P. and Upadhyay, R. K. Biotechnological Approaches in
Biocontrol of Plant Pathogens, Kluwer Academic/Plenum Publishers.

4. Alexander, M. Biodegradation and Bioremediation, Academic Press.

5. Prasad, M.N.V., Strzalka, K. Physiology and Biochemistry of Metal Toxicity and Tolerance
in Plants, Kluwer Academic Publishers, Dordrecht .

MSBT 312: IPR, BIOSAFETY AND BIOETHICS
Unit |
Introduction to Intellectual Property: Types of IP: Patents, Trademarks, Copyright & Related Rights,
Industrial Design, Traditional Knowledge, Geographical Indicators- importance of IPR — patentable
and non patentables — patenting life — legal protection of biotechnological inventions. — World
intellectual property rights organization (WIPO).
Unit Il
Agreements and Treaties: History of GATT & TRIPS Agreement; Madrid Agreement; Hague
Agreement; WIPO Treaties; Budapest Treaty; PCT; Indian Patent Act 1970,2005 & recent
amendments/decisions.
Unit 111
Biosafety: Introduction; biosafety issues in biotechnology-historical background; Introduction to
Biological Safety Cabinets; Primary Containment for Biohazards; Biosafety Levels.



Biosafety guidelines and regulations (National and International) — operation of biosafety guidelines
and regulations of Government of India;

Unit IV

Roles of Institutional Biosafety Committee : RCGM, GEAC, Definition of GMOs and non GMOs;
applications of GMO in food and agriculture; Environmental release of GMOs; Risk Analysis; Risk
Assessment; Risk management and communication; Overview of National Regulations and relevant
International Agreements including Cartegena Protocol.

Unit VvV

Bioethics: Introduction to ethics/bioethics — framework for ethical decision making; biotechnology
and ethics —benefits and risks of genetic engineering — ethical aspects of genetic testing — ethical
aspects relating to use of genetic information — genetic engineering and biowarfare; Ethical
implications of cloning: Reproductive cloning , therapeutic cloning ; Ethical, legal and socioeconomic
aspects of gene therapy, germ line, somatic, embryonic and adult stem cell research-GM crops and
GMO’s — biotechnology and biopiracy.

Suggested Readings:
1. Martin. M.W. and Schinzinger, R. Ethics in engineering, Tata McGraw-Hill, New Delhi.
2. BAREACT, Indian Patent Act 1970 Acts & Rules, Universal Law Publishing Co. Pvt. Ltd.
3. Kankanala, K . C. Genetic Patent Law & Strategy, Manupatra Information Solution Pvt.
Ltd.,.Noida, India.
4. Jose B. Cibelli, Robert P. Lanza and Keith H. S . Campbell andMichael D.West. Principles of
Cloning, Academic Press, SanDiego, Gurdon.
Hoosetti, B.B. Glimpses of Biodiversity. Daya, New delhi.
6. Sadhasivam, S K. and Jaabir, M. IPR, Biosafety and Biotechnology Management. Jasen
Publications, Tiruchirapalli, India.
http://www.cbd.int/biosafety/background.shtml
8. http://web.princeton.edu/sites/ehs/biosafety/biosafetypage/section3.html
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MSBT 313: BIOPROCESS ENGINEERING AND TECHNOLOGY

Unit |

Introduction to bioprocess engineering and technology, Material balance in biological systems,
energy balance in biological system, kinetics of cell growth and death. Batch, fed-batch and
continuous cultures (definition and kinetics). Product formation kinetics, heat transfer and mass
transfer. Measurement and control of bioprocess parameter: Feedback control, controller
characteristics. Cell as a factory, Cell cytotoxicity.

Unit 1l

Concepts of basic mode of fermentation processes: Bioreactor designs; Types of fermenters; Concepts
of basic modes of fermentation - Batch, fed batch and continuous; Conventional fermentation v/s
biotransformation; Solid substrate, surface and submerged fermentation; Fermentation economics;
Fermentation media. Upstream processing: Media formulation; Sterilization. Measurement and
control of bioprocess parameters.

Unit 111

Downstream processing: Bioseparation - filtration, centrifugation, sedimentation, flocculation; Cell
disruption; Liquid-liquid extraction; Purification by chromatographic techniques; Reverse osmosis
and ultra filtration; Drying; Crystallization; Storage and packaging; Treatment of effluent and its
disposal.

Unit IV

Applications of enzymes in food processing: Mechanism of enzyme function and reactions in process
techniques; Enzymatic bioconversions e.g. starch and sugar conversion processes; High-Fructose
Corn Syrup; Interesterified fat; Hydrolyzed protein etc. and their downstream processing; baking by
amylases



Unit vV

Applications of Microbes in food processing and Pharmaceutical products: Food ingredients and
additives prepared by fermentation and their purification; Microbes and their use in pickling,
producing colours and flavours, alcoholic beverages and other products; Biofuels. Bacteriocins from
lactic acid bacteria — Microbial products - Antibiotics (penicillin, streptomycin, tetracycline),
vitamins, probiotics; Biotech industries in India.

Suggested Readings:

1.

2.

3.

ok

~No

Tata Nakra BC and Chaudhry KK. Instrumentation, measurement and analysis, McGrawHill
Publishing Co. Ltd., New Delhi.

Mansi EI-Mansi and Charlie Bryce. Fermentation Microbiology and Biotechnology, Taylor and
Francis Ltd., London

Arnold L. Demain and Julian Davies. Manual of Industrial Microbiology and Biotechnology,
ASM press, Washington DC

Stanbury PF and Whitaker A. Principles of Fermentation technology, Pergamon Press, Oxford
Prescott and Dunn's, Gerald Reed Industrial Microbiology, AVI Publishing Company Inc.
Conneticut.

Knorr, D. Food Biotechnology. Marcel Dekker, New York

Rehm, H.J. and Reed,G, Biotechnology, VI-VIII, Verlag Chemie, Wainheim.

Paul, J.K., Genetic Engineering Applications for Industry, Noyer Corporation, New Jersey.

MSBT 321: PRACTICALS

1. Estimation of metal contaminants in industrial water.

2. Estimation of nitrates in the given water sample.

3. Analysis of conductivity of the given water sample.

4. Estimation of Dissolved oxygen in the given water sample.

5. Estimation of Chemical oxygen demand in the given water sample.
6. Microorganisms from polluted environment/Soil and Water resources.
7. Estimation of alkalinity in given water sample.

8. Analysis of settle ability of solids in water.

9. Designing of bioreactor prototype.

10. To study the cell death and cytotoxicity by staining methods

11. To study the synthesis of alcohol by molasses

12. To study the cell immobilization and the growth of immobilized cell.
13. Simple staining, differential staining.

14. To differentiate the viable and nonviable cell by staining methods
15. To study the pure and mixed cell culture.

16. Indian Patent Act 1970: Important cases

17. Process of patenting in India

18. Filing of patent

LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOUS)
JODHPUR, RAJASTHAN
PRACTICAL EXAMINATION
M.Sc. BIOTECHNOLOGY SEMESTER- Il
MSBT: 321 (Covering Papers MSBT 311,312,313)

Time: 6 hours Max. Marks: 80



Perform the given Environmental Biotechnology Exercise

Perform/Demonstrate / comment on IPR related Exercise

Perform/ Demonstrate the given Industrial Biotechnology Exercise

Spots (Identify and comment upon spots a to e)

Po0 o

Viva-voce

15

15

15

5x 5=25

10



MSBT 314: PLANT BIOTECHNOLOGY

Unit |

Plant Tissue Culture: General Introduction; Concept of Totipotency, Historical Background;
Integration with plant breeding; Technique-Laboratory space, culture vessels, explant, sterilisation,
Tissue culture media(composition and preparation),culture room.

Unit Il

Micropropagation through axillary bud culture, shoot tip/meristem culture and production of virus -
free plants-Thermotherapy, chemotherapy, virus indexing , Applications and limitations;
Organogenesis and Somatic embryogenesis; Anther, pollen and ovary culture for the production of
haploid plants and homozygous lines; Somaclonal Variations-Isolation of somaclonal variants,
molecular basis, Applications and Limitations.

Unit 111

Germplasm conservation and cryopreservation: Importance, methods of conservation: In situ and ex
situ conservation; In vitro conservation, cryopreservation technique — importance of cryopreservation,
pretreatment, freezing methods, cryoprotectants, vitrification.

Protoplast Isolation, Culture and Fusion: Isolation, purification and regeneration of protoplast; Testing
of viability of isolated protoplast; Somatic hybridization—Introduction, Various methods of fusion of
protoplast (chemical and electrical);Markers for selection of hybrid cells; Practical applications of
somatic hybridization(hybrids/cybrids).

Unit IV

Plant Transformation Technology : Features of Ti and Ri plasmid; The basis of tumour formation,
mechanisms of DNA transfer , role of virulence genes; Vectors engineered from Ti plasmid; Use of
35S and other promoter; Methods of nuclear transformation , Direct DNA transfer : particle
bombardment , electroporation , microinjection; Transgene stability and gene silencing.

UnitVv

Application of plant transformation for productivity and performance: herbicide resistance , insect
resistance, virus resistance, BT genes , post-harvest losses, long shelf- life of fruits and flowers,
Terminator gene technology; Transplastomics , cis-genic and or-genic.

Suggested Readings:

1. Razdan, M.K. An Introduction to Plant Tissue Culture. Oxford & IBH Publ. Ltd., New Delhi.

2. Bhojwani, S.S. and Razdan, M.K. Plant Tissue Culture : Theory and Practice. Elsevier
Science Publishers, New York. USA.

3. Slater,A., Scott, N. and Fowler, M. Plant Biotechnology: The Genetic Manipulation of Plants.
Oxford University Press.

4. Pauline,M. Doran. Hairy Roots: Culture and Applications. Harwood Academic
Publishers.

5. Woung-Young Sou and Bhojwani, S.S. Morphogenesis in Tissue Cultures (ed.). Kluwer
Academic Publishers.

6. Edwin F. George, Michael A. Hall and Geert-Jan De Klerk . Plant Propagation by Tissue
Culture(Vol I): The Background. Springer.

7. Davey, Michael ,R and Anthony, P . Plant Cell Culture: Essential Methods. Wiley-Blackwell
A John Wiley & Sons, Ltd.

8. Trevor A. Thorpe and Edward C. Yeung (Eds) . Plant Embryo Culture: Methods and
Protocols. Springer.

9. Barbara M. Reed . Plant Cryopreservation: A Practical Guide. Springer.

10. Ignacimuthu, S. Biotechnology: An introduction. Narosa Publishing House.

11. Evans, D.E., Coleman ,J.0.D. and Kearns ,A. Plant Cell Culture. BIOS Scientific Publishers.

12. Purohit,S.D.: Introduction to plant cell, tissue and organ culture.Prentice Hall.




MSBT 315: ANIMAL CELL CULTURE AND APPLICATIONS

Unit |

Structure and organization of animal cell. Equipments and materials for animal cell culture
technology. Balance salt solution and simple growth medium. Role of carbon dioxide, serum and
other supplements in medium. Serum - free defined media and their application. Concept of stem cell,
totipotency and pluripotency. Epigenetics of stem cell.

Unit 1l

Biology and characterization of cultured cells. Measuring parameters of growth. Basic techniques of
mammalian cell culture in vitro: disaggregation of tissue, Primary and established cell lines culture.
Maintenance of cell culture.

Unit 111

Organ and histotypic cultures. Scaling-up of animal cell culture: scale- up in suspension and scale- up
in monolayer. Cell separation and cell synchronization. Cell cloning and micromanipulation.

Unit IV

Measurement of cell viability and cytotoxicity. Cell transformation. Three dimensional culture and
tissue engineering. Safety measures, hazards and ethics of animal cell culture.

Unit vV

Application of animal cell culture. Cell culture based vaccines. Stem cell cultures- embryonic stem
cells and their applications. Somatic cell genetics- interspecific somatic cell genetics and its
application in human chromosome mapping.

Suggested Readings:

Ranga, M.M. Animal Biotechnology. Agrobios, India.

Satyanarayana, U., Biotechnology. Books and Allied (P) Ltd.

Butler M., Animal Cell Biotechnology-Principles and Practices.

Freshney, R. I. Culture of Animal Cells: A Manual of Basic Techniques. Wiley-L.iss

John R W Masters., Animal Cell Culture — Practical Approach, Oxford Univ Press.

Jennie P.and David Barnes., Methods in Cell Biology, Volume 57, Animal Cell Culture
Methods Academic Press.

oukrwphE

MSBT 322: PRACTICAL
1. Preparation of stock solutions of MS medium.
2. Preparation of MS medium from stock solutions.
3. Isolation, preparation, sterilization and inoculation of different explants like shoot tip, nodal
explant, leaf, anther, zygotic embryo, etc.
Studies on effects of plant growth regulators on cell, tissue and organ culture.
Experiments on multiple shoot induction from mature nodal shoot segments.
Differentiation of tissues through organogenesis/somatic embryogenesis.
Experiments on in vitro and ex vitro rooting.
Large-scale cultivation of plant cells in suspension.
Preparation of synthetic seeds.
10. Demonstration of androgenesis in Datura.
11. Preparation of tissue culture media and concept of sterilization in animal cell culture.
12. Subculturing and maintenance of continuous cell lines such as myeloma, Hep-2 and HelLa
cells.
13. To generate a primary cell line from mouse skin (fibroblasts) or intraperitoneal cells.
14. To obtain spleenocytes and intraperitoneal macrophages.
15. To determine doubling time of a given cell line.
16. Cytotoxic assay of a given antibiotic for a cell line.
17. Effect of various nutrients (serum) on growth of given cell line.
18. Acridine orange/Ethidium bromide staining

© N O~



LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOUS)

JODHPUR, RAJASTHAN

PRACTICAL EXAMINATION

M.Sc. BIOTECHNOLOGY

SEMESTER- Il
MSBT: 322 (Covering paper MSBT 314 and 315)

Time: 6 hours

Max. Marks: 80

1. Perform the given Experiment ( Plant Biotechnology) 25
2. Perform the given Experiment ( Animal Cell Culture) 25
3. Spots (Identify and comment upon the spots from a to e)
5x 4= 20
a.
b.
C.
d.
e.
4. Viva-voce 10
TEACHING AND EXAMINATION SCHEME
M.Sc. BOTANY (2015-2016)
Code Description Pd/W | Pd/W | Exam | CIA* | ESE | Total
(hr)
11 Semester
MSBO 311 Fundamentals of Ecology 4 3 20 80 100




MSBO 312 Plant Resource Utilization and 20 80 100
Conservation
MSBO 313 Plant Development 20 80 100
MSBO 314 Plant Reproductive Biology 20 80 100
MSBO 315 Fundamentals of Plant Tissue Culture 20 80 100
MSBO 321 Practical | 12 20 80 100
MSBO 322 Practical 11 12 20 80 100
IV Semester
MSBO 411 Applied Ecology 20 80 100
MSBO 412 Bioinformatics and Biostatistics 20 80 100
MSBO 413 Genetic Engineering 20 80 100
MSBO 414 Genomics and Proteomics 20 80 100
MSBO 415 Applied Plant Tissue Culture 20 80 100
MSBO 421 Practical | 12 20 80 100
MSBO 422 Practical 11 12 20 80 100




M Sc (Botany) 2015-2016

SEMESTER — 111

MSBO311: FUNDAMENTALS OF ECOLOGY

Unit |

Climate & Vegetation: Introduction to concept and development of ecology, experimentations &
models. Atmosphere, Hydrosphere and Biosphere; microclimate.

Unit 1l

Vegetation Organization, Soil biology and Fertility: Life zones; Major biomes; Adaptation, Tolerance
and Homeostasis; Vegetation types of the world. Major soil types of the world; Biological
Management of soil fertility; litter fall and decomposition, litter quality and climatic factors affecting
C, N, P and S mineralization, nutrient synchronization.

Unit 111
Population Ecology: Concept of population, regulation. Competition and Life history patterns. r-
selection and k-selection. Population genetics.

Unit IV
Community Ecology: Concept of community; Analytical and Synthetic characters. Community
coefficients . Inter-specific associations; Ordination , Concept of habitat, Coexistence and Niche.

Unit vV

Ecosystem Structure and Functions: Primary productivity measurements, global patterns and
controlling factors, Succession concept, Mechanism and models. Changes in ecosystem properties
during succession. Energy attenuation in atmosphere and vegetation. Energy flow models and
efficiency. Biogeochemical cycles C, N, P and S.

Suggested Readings:

1. Barbour, M.G., Burk, J.H. and Pitts, W.D.Terrestrial Plant Ecology. Bejamin/Cummings
Publication Company, California.

2. Begon, M., Harper, J.L. and Townsend,C.R. Ecology. Blackwell Science, Cambridge, U.S.A.
3. Brady, N.C. The Nature and Properties of Soils. Macmillan.

4. Cadish, G. and Giller, K.E. Driven by Nature, Plant Litter Quality and Decomposition, CAB
International Wallingford, U.K.

5. Koromondy, E.J. Concepts of Ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.

6. Ludwig, J. and Reynolds, J.F. Statistical Ecology, John Wiley & Sons.

7. Muller-Dombois, D. and Ellenberg, H. Aims and Methods of Vegetation Ecology, Wiley,
New York.

8. Odum , E. P. Fundamentals of Ecology, Saunders, Philadelphia.

9, Odum, E.P. Basic Ecology, Saunders, Philadelphia.

10. Smith, R.L. Ecology and Field Biology. Harper Collins, New York.



MSBO 312: PLANT RESOURCE UTILIZATION AND CONSERVATION

Unit |

Origin of agriculture, World centres of primary diversity of domesticated plants. Plant introductions
and secondary centres: Green revolution: History of Agriculture revolution, Wheat revolution in
India, Strategies for further increasing production; Impact of green revolution, green revolution phase-
.

Unit Il

Food security; Innovations for meeting World food demands. New dimensions of agricultural policy,
Role of science, technology and women education in agriculture. Regimes of WTO and plant genetic
resources of India.

Unit 111

Important fire-wood and timber yielding plants and non-wood forest products (NWFPs). Bamboos,
Rattans, Raw materials for paper-making; Gums and resins, tannins and dye from natural plant
resources.

Origin, botany, cultivation and uses of Food, forage and fodder crops; Fibre crops; Medicinal and
aromatic plants, and Vegetable and oil yielding crops; Plants used as avenue trees for shade, pollution
control and aesthetics.

Unit IV

Strategies for conservation: In situ conservation: International efforts and Indian initiatives, protected
areas in India — sanctuaries, national parks, biosphere reserves, wetlands, mangroves and coral reefs
for conservation of wild biodiversity.

Unit VvV

Ex situ conservation: Principles and practices, botanical gardens, field gene banks, seed banks, in vitro
repositories, cryobanks. General account of the activities of Botanical Survey of India (BSI), National
Bureau of Plant Genetic Resources (NBPGR), Indian Council of Agricultural Research (ICAR),
Council of Scientific & Industrial Research (CSIR), and the Department of Biotechnology (DBT).

Suggested Readings:

1. Arora, R.K. and Nayar, E.R.Wild Relatives of Crop Plants in India. NBPGR Science
Monograph No. 7.
2. Baker, H.G. Plants and Civilization. C.A. Wadsworth, Belmont.
3. Chandel, K.P.S., Shukla, G. and Sharma, N. Biodiversity of Medicinal and Aromatic Plants in
India: Conservation and Utilization. National Bureau of Plant Genetic Resources, New Delhi.

4. Chrispeels, M.J. and Sadava, D. Plants, Food and People. W.H. Freeman and Co., San

Francisco.

Conway, G. The Doubly Green Revolution: Food for All in the 21st Century, Penguin Books.

6. Council of Scientific & Industrial Research (1948-1976). The Wealth of India. A Dictionary
of Indian Raw Materials and Industrial Products, New Delhi. Raw Materials 1-XII,

7. Cronquist, A. An Integrated System of Classification of Flowering Plants. Columbia
University Press, New York, USA.

8. Directory of Indian Wetlands, WWF INDIA, New Delhi and AWS, Kuala Lumpur.

9. Falk, D.A., Olwell, M. and Millan, C. Restoring Diversity, Island Press, Columbia, USA.

10. FAO/IBPGR Technical Guidelines for the Safe Movement of Germplasm. FAO/IBPGR,
Rome.

11. Frankel, O.H., Brown, A.H.D. and Burdon, J.J The Conservation of Plant Diversity,
Cambridge University Press, Cambridge, U.K.

12. Gadgil, M. and Guha, R. Ecology and Equity: Use and Abuse of Nature in Contemporary
India. Penguin, New Delhi.

13. Gaston, K.J. (ed). Biodiversity: A Biology of Numbers and Differences, Blackwell Science
Ltd.,Oxford, U.K.

14. Heywood, V. (ed) Global Biodiversity Assessment. United Nations Environment Programme.
Cambridge University Press, Cambridge, U.K.

15. Kocchar, S.L. Economic Botany of the Tropics, Macmillan India Ltd., Delhi.

16. Kothari, A. Understanding Biodiversity: Life Sustainability and Equity, Orient Longman.
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17.

18.

19.

20.
21.

22.

23.

24.

Pimentel, D. and Hall, C.W. (eds). Food and Natural Resources, Academic Press, London-
New York.

Plucknett, D.L., Smith, N.J.H., William, J.T. and Murli Annishetty, N. Gene Banks and
Worlds Food. Princeton University Press, Princeton, New Jersey, USA.

Rodgers, N.A. and Panwar, H.S. Planning a Wildlife Protected Area Network in India.Vol. I.
The Report. Wildlife Institute of India, Dehradun.

Sahni, K.C. The Book of Indian Trees, Oxford University Press, Mumbai.

Sharma, O.P. Hill’s Economic Botany (Late Dr. A.F. Hill, adapted by O.P. Sharma). Tata
McGraw Hill Co. Ltd., New Delhi.

Swaminathan, M.S. and Kocchar, S.L. (eds). Plants and Society. Macmillan Publication Ltd.,
London.

Thakur, R.S., Puri, H.S. and Husain, A. Major Medicinal Plants of India. Central Institute of
Medicinal and Aromatic Plants, CSIR, Lucknow.

Wagner, H., Hikino, H. and Famswarth, N. Economic and Medicinal Plant Research,Vols. 1-
3, Academic Press, London.

PRACTICALS: MSBO 321

ECOLOGY

1.

To prepare ombrothermic diagram for different sites on the basis of given data and to
comment on climate.

2. To compute phenothermal indices for some desert plants

3. To determine minimum size and number of quadrates required for reliable estimate of
biomass in a natural field.

4, To find out association between important species using chi- square test.

5. To compare protected and gochar land vegetation using similarity indices.

6. To analyze plant communities using Bray-Curtis/Twin span ordination method.

7. To determine diversity indices (concentration of dominance, Shannon-Wiener, species
richness, equitability and diversity) for protected and gochar land vegetation.

8. To estimate IVI of the species in protected and gochar land vegetation

9. To determine productivity in terrestrial (CO, Analyzer) and aquatic (Light and dark bottle
method) systems.

10. To determine organic carbon content in protected and gochar land soils.

13.Spots:

a. Light and dark bottle method

b. Phenothermal index

C. Ecological Succession

d. Facilitation model of Succession

e. Y- shaped energy flow model

f. Biome

g. Microclimate

h. r- and k- selected species

i.

Polar ordination method

PLANT RESOURCE UTILIZATION

1.
2.
3.

4.
5.

Quantification of starch in food crops (wheat, rice, maize, potato & sweet potato)
Quantification of starch in forage/fodder crops (sorghum, bajra, gram & guar bean)
Quantification of acid detergent fibre (ADF) content in fibre crops (cotton, jute, coir & silk
Cotton)

Morpho-anatomical features of plant fibres (cotton, jute, coir & silk cotton)

Quantification of saponification value in vegetable oils (mustard, groundnut, soybean,
coconut, sunflower & castor)

Quantification of acid value in vegetable oils (mustard, groundnut, soybean, coconut,
sunflower & castor)



7. Quantification of iodine value in vegetable oils (mustard, groundnut, soybean,
coconut,sunflower & castor)

8. Micro-chemical test for fats & oils

9. Micro-chemical test for gums (guar & kumbhatia)

10. Micro-chemical test for tannins (Acacia, Terminalia, Cassia & tea leaves)

11. Micro-chemical test for dyes (Butea & henna powder)

12. Impurity test for natural products (honey, saffron, katha & mustard oil)

13. Specimen identifications:

a. Food crops: wheat, maize potato, chickpea, sugarcane & sweet potato

b. Forage/Fodder crops: sorghum, bajra, gram & guar bean

C. Fiber crops: cotton, jute, coir & silk cotton

d. Medicinal plants: Papaver, Catharanthus, Adhatoda, Allium, Rauwolfia, Withania,
Phyllanthus & Aloe

e. Aromatic plants: Mentha, Rosa, Marjorana, Jasminum, Cymbopogon & Pandanus

*Scientific Visits-The students should be taken to one of the following:

i) A protected area (biosphere reserve, national park, or a sanctuary)

ii) A wet land

iii) A mangrove

iv) National Bureau of Plant Genetic Resources, New Delhi — 110012 or one of its field stations
v) Headquarters of the Botanical Survey of India or one of its Regional Circles

vi) A CSIR Laboratory doing research on plant and their utilization

vii) An ICAR Research Institute or a field station dealing with one major crop or crops
viii) A recognized botanical garden or a museum (such as those at the Forest Research
Institute, Dehradun; National Botanical Research Institute, Lucknow; Tropical Botanical
Garden and Research Institute, Trivandrum), which has rich collection of plant products.

* Note: The students are expected to prepare a brief illustrated narrative of the Scientific Visits.
After evaluation, the grades awarded to the students by the teachers should be added to the final
assessment of the practical examination.



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

M.Sc. BOTANY
SEMESTER- Il
(MSBO321: Covering Papers -MSBO311 & 312)
Time: 6 hours Max. Marks: 80

1 Perform the given ecological experiment. 23
2 Perform the given plant resource utilization experiment-
@) Major 15
(b.) Minor 08
3 Spots  (Identify and comment upon the spot from ‘a’ to ‘f”) 6x 4= 24
a.
b.
C.
d.
e.
f.

4 Viva VVoce 10



MSBO313: PLANT DEVELOPMENT

Unit |

Introduction: Unique features of plant development, differences between animal and plant
development. Seed germination and understanding seedling development. Concept of stem cell in
plants.

Unit 1l

Shoot development: Organization of the shoot apical meristem (SAM); cytological and molecular
analysis of SAM; control of cell division and cell to cell communication; control of tissue
differentiation, especially xylem and phloem; secretory ducts and laticifers; wood development in
relation to environmental factors; cellulose factories

Unit 111

Nodal and floral anatomy of angiosperms; Leaf growth and differentiation: Determination;
phyllotaxy; control of leaf form; differentiation of epidermis (with special reference to stomata and
trichomes) and mesophyll.

Unit IV

Root development: Organization of root apical meristem (RAM); cell fates and lineages; vascular
tissue differentiation; lateral roots; root hairs; root-microbe interactions.

Unit VvV

Reproduction: Vegetative options and sexual reproduction; flower development; genetics of floral
organ differentiation; homeotic mutants in Arabidopsis and Antirrhinum; sex determination in plants.

Suggested Readings:
1. Bewley, J.D. and Black,M. Seeds: Physiology of Development and Germination, Plenum
Press, New York.
2. Burgess, J. An Introduction to Plant Cell Development. Cambridge University Press,
Cambridge.
3. Fahn, A. Plant Anatomy, Pergamon Press, Oxford.
4. Fosket, D.E. Plant Growth and Development. A Molecular Approach. Academic Press, San

Diego.

5. Howell, S.H. Molecular Genetics of Plant Development. Cambridge University Press,
Cambridge.

6. Leins, P., Tucker, S.C. and Endress, P.K. Aspects of Floral Development. J. Cramer,
Germany.

7. Lyndon, R.F. Plant Development. The Cellular Basis, Unnin Hyman, London.

8. Murphy, T.M. and Thompson, W.F. Molecular Plant Development. Prentice Hall, New
Jersey.

9. Raghavan, V. Developmental Biology of Flowering Plants. Springer-Verlag, New York.

10. Salisbury, F.B. And Ross, C.W. Plant Physiology , Wadsworth Publishing, Belmont,
California.

11. Waisel, Y., Eshel, A. and Kafkaki, U. (eds) . Plant Roots: The Hidden Hall, Marcel Dekker,
New York.



MSBO314: PLANT REPRODUCTIVE BIOLOGY

Unit |

Floral characteristics, Microsporangium & Male gametophyte: Structure of anthers;
microsporogenesis, role of tapetum; pollen development and gene expression; sperm dimorphism
and hybrid seed production; pollen germination, pollen tube growth and guidance; pollen
storage; pollen allergy; pollen embryos.

Unit 11

Megasporangium & Female gametophyte: Owvule-structure, types and development;
megasporogenesis; organization of the embryo sac, structure of the embryo sac cells.

Unit 111

Pollination mechanisms and pollination vectors; breeding systems; commercial considerations;
structure  of the pistil; pollen- stigma interactions, sporophytic and gametophytic self-
incompatibility (cytological, biochemical and molecular aspects);double fertilization and triple fusion;
in vitro fertilization ,embryo culture, molecular mechanism of in vitro differentiation.

Unit IV

Seed development and fruit growth: Endosperm development during early maturation and desiccation
stages; embryogenesis, ultrastructure and nuclear cytology; cell lineages during late embryo
development; storage proteins of endosperm and embryo.

Unit VvV

Polyembryony ; apomixis and apospory ; dynamics of fruit growth; biochemistry and molecular
biology of fruit maturation.

Dormancy: Importance and types (seed and bud);

Metabolic changes associated with senescence and its regulation; influence of hormones and
environmental factors on senescence , PCD/apoptosis in plants.

Suggested Readings:
1. Bhojwani, S.S. And Bhatnagar, S.P. The Embryology of Angiosperms, Vikas Publishing
House, New Delhi.
2. Burgess, J. An Introduction to Plant Cell Development. Cambridge University Press,
Cambridge.
3. Fageri, K. and Van der Pil, L. The Principles of Pollination Ecology, Pergamon Press,
Oxford.

4. Proctor,M. and Yeo, P. The Pollination of Flowers. William Collins Sons, London.
Raghavan, V. Molecular Embryology of Flowering Plants. Cambridge University Press,
Cambridge.

Raghavan, V. Developmental Biology of Flowering Plants. Springer-Verlag, New York.
Raven P.H., Evert, R.F. and Eichhorn, S.E. Biology of Plants ,Worth, New York.

Sedgely, M. and Griffin, A.R. Sexual Reproduction of Tree Crops. Academic Press, London.
Shivanna, K.R. and Johri, B.M. The Angiosperm Pollen: Structure and Function. Wiley
Eastern Ltd., New York.

10. Shivanna, K.R. and Rangaswamy, N.S. Pollen Biology: A Laboratory Manual, Springer-

Verlag, Berlin.

11. Shivanna, K.R. and Sawhney, V.K. (eds) .Pollen Biotechnology for Crop Production and

Improvement. Cambridge University Press, Cambridge.

12. Steeves, T.A. and Sussex, I.M. Patterns in Plant Development ,Cambridge University Press,

Cambridge.

13. The Plant Cell. Special Issue on Reproductive Biology of Plants, VVol. 5(10). The American

Society of Plant Physiologists, Rockville, Maryland, USA.

o
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MSBO315: FUNDAMENTALS OF PLANT TISSUE CULTURE

Unit |

General Introduction to Plant Tissue Culture: Concept of Totipotency, Historical Background;
Integration with plant breeding.

Micropropagation: Axillary bud culture, shoot tip/meristem culture and production of virus- free
plants-Thermotherapy, chemotherapy, virus indexing , Applications and limitations.

Unit Il

Somatic embryogenesis: General aspects, technique, factors regulating somatic embryogenesis,
differences between somatic and zygotic embryos. Encapsulation of somatic embryos , synthetic seed
production; desiccated and hydrated types, Applications and limitations of synthetic seed.
Organogenesis.

Unit 111

Somaclonal Variations: Isolation of somaclonal variants-with and without in vitro selection,
molecular basis of somaclonal variations, Applications of somaclonal variations.

Production of Ploidy Variants: Haploid production through Androgenesis and Gynogenesis;
Production of Triploids through endosperm culture - advantages and limitations.

Unit IV

Protoplast Isolation, Culture and Fusion : Isolation and purification of protoplasts, Testing of
viability of isolated protoplast, culture of protoplasts, cell division and callus formation, plant
regeneration. Protoplast fusion (somatic hybridization) — chemical, mechanical, electrofusion. Use of
markers for selection of hybrid cells , Applications of hybrids/cybrids

Unit VvV

Germplasm conservation: Slow growth and cryopreservation technique — importance of
cryopreservation, pretreatment, freezing methods, cryoprotectants. Biotechnology as related to
society, ethics, environmental safety, biodiversity and genetic resources. Safety procedures and
hazards of biotechnology. IPR and biotechnology.

Suggested Readings:

1. Bhojwani, S.S. and Razdan, M.K. Plant Tissue Culture : Theory and Practice . Elsevier
Science Publishers, New York. USA.

2. Slater,A., Scott, N. and Fowler, M. Plant Biotechnology: The Genetic Manipulation of Plants.
Oxford University Press.

3. Gamborg, O.L. and Phillips, G.C. Plant Cell, Tissue and Organ Culture, Fundamental
Methods. Narosa Publishing House, New Delhi.

4. Woung-Young Sou and Bhojwani, S.S. Morphogenesis in Tissue Cultures (ed.). Kluwer
Academic Publishers.

5. Edwin F. George, Michael A. Hall, Geert-Jan De Klerk . Plant Propagation by Tissue
Culture(Vol 1): The Background. Springer.

6. Michael R. Davey, Paul Anthony . Plant Cell Culture: Essential Methods. Wiley-Blackwell A
John Wiley & Sons, Ltd.

7. Trevor A. Thorpe and Edward C. Yeung (Eds) . Plant Embryo Culture: Methods and
Protocols. Springer.

8. Barbara M. Reed . Plant Cryopreservation: A Practical Guide. Springer.

9. Ignacimuthu,S. Biotechnology: An introduction. Narosa Publishing House.

10. Evans, D.E., Coleman ,J.0.D. and Kearns ,A. Plant Cell Culture. BIOS Scientific Publishers.

11. Purohit, S.D.: Introduction to plant cell, Tissue and organ culture. Prentice hall.

PRACTICALS MSBO322:

MSBO313: Plant Development:
1. To dissect out shoot apical meristem (SAM) & observe different zones in shoot apex of
Hydrilla.
2. To study the different parts of root of Eichhornia and study of root apical meristem (RAM).



3. To study anatomy of stem & observe the growth due to environmental condition. (Bignonia &
Salvadora stem).
4. Study of anatomical structure of C3 & C,4 leaves (T.S. of Nerium, Wheat & Zea mays leaves).

MSBO314: Plant Reproductive Biology
1. Study of pollen germination under different conditions of solution.
2. Study of Trichomes (Hibiscus rosa- sinensis & Althea rosea).
3. To find out the stomatal index of the given plant material (Tradescantia & Withania
somnifera).
To test the viability of given seed sample.
To determine pollen stainability & percentage pollen stainability to test pollen viability.
To cut T.S. of ovary of given flower and identify the placentation.
Dissect out translator and mount it.
T.S. mature anther.

©No A

MSBO315: Fundamentals of plant tissue culture

1. Preparation of the stock solutions of MS medium.

2. Preparation of MS medium from stock solutions.

3. Isolation, preparation, sterilization and inoculation of different explants like shoot tip, nodal
explant, leaf, anther, zygotic embryo, etc.

4. Studies on effects of plant growth regulators on cell, tissue and organ culture.

5. Experiments on multiple shoot induction from mature nodal shoot segments of
economically important plant species.

6. Differentiation of tissues through organogenesis/somatic embryogenesis.

List of spots —
MSBO313:
T.S. Stem ( Bignonia & Salvadora)
T.S. Leaves ( Nerium, Wheat & Zea mays )
Kranz anatomy
Types of Stomata
Mycorrhiza
: Root Nodules
SBO314:
T.S of mature anther
Types of placentation (Axile, Parietal, Marginal, Free central, Basal)
Translator
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Ruminate endosperm
Types of ovules

Fruit ripening
Senescence

Apomixis

. Sex determination in plants
MSBO315:

Multiple shoot

Callus Culture

Somatic embryogenesis
Protoplast

Synthetic seed

Somatic hybridization
Cryopreservation

in vitro Rooting
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O~NO O~ WN B

LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOUS)
JODHPUR, RAJASTHAN
PRACTICAL EXAMINATION
M.Sc. BOTANY
SEMESTER- 111
(MSB0O322: Covering Papers -MSBO313, 314 & 315)

Time: 6 hours Max. Marks: 80

1. Perform the given Plant development exercise. 15
2. Perform the given Reproductive biology exercise. 08
3. Perform the given Plant tissue culture experiment allotted by lots.

a. Preparation of nutrient medium & reporting the constituents in mg/I 07
b.  Pre-treatment, surface sterilization and inoculation of the explants according to the given
experiment. 16

4. Spots ( Identify and Comment upon the spot from ‘a’ to ‘f’) 6x 4=24
a.

b.

C.

d.

e.

f.

5. Viva Voce 10




SEMESTER-1V2015-2016

MSBOA411: APPLIED ECOLOGY
Unit |
Ecology Stability & Management: Concept of ecosystem resistance and resilience. Natural and
anthropogenic ecological perturbation and their impact on plants and ecosystem. Ecosystem restoration,
ecology of plant invasion.
Unit 11
Biodiversity and Ecological Management: Biodiversity concept and levels, biodiversity role in ecosystem
function and stability. Speciation and extinction; IUCN categories of threat; distribution and global
patterns. Terrestrial biodiversity hot spots.
Unit 111
Sustainable development: Concept of sustainable development; Capitals and currencies , problems and
solutions. Food security and human population growth; sustainability indicators.
Unit IV
Environmental pollution and industrial ecology: Air, water and land pollution kinds, sources, effects on
plants and ecosystem. Bioremediation, environment impact assessment, concepts of industrial ecology.
Unit vV
Climatic changes and consequences: The greenhouse effect, greenhouse gases; CO,, CH4, N,O, CFCs
sources, trends and role; Global warming; Ozone layer and hole; Consequences of climatic changes:CO,
fertilization, sea level rise and radiation.

Suggested Readings:

1. Barbour, M.G.Burk,J.H. and Pitts,W.D. Terrestrial Plant Ecology. Bejamin/Cummings
Publication Company, California.
Begon, M. Harper, J.L. and Townsend,C.R. Ecology. Blackwell Science, Cambridge, U.S.A.
Chapman, B. and Bilharz, S. Sustainability Indicators. John Wiley & Sons, NewYork.
Heywood,V.H.and Watson, R.T.Global Biodiversity Assessment.Cambridge University Press.
Hill , M.K.Understanding Environmental Pollution. Cambridge University Press.
Koromondy, E.J. Concepts of Ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.
Mason, C.F. Biology of Freshwater Pollution. Longman.
Odum ,E.P.Fundamentals of Ecology, Saunders, Philadelphia.
Odum, E.P. Basic Ecology, Saunders, Philadelphia.
10 Smith, R.L. Ecology and Field Biology. Harper Collins, New York.
11. Treshow, M. Air Pollution and Plant Life. Wiley Interscience.
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MSBO412: BIOINFORMATICS AND BIOSTATISTICS

Unit |

Introduction to computer: component, generation and types. Introduction to Internet: history, IP address,
URL, types of networking and applications.

Introduction to bioinformatics: definition, history and principle. Database concept, biological databases
(GENBANK, DDBJ, EMBL, SWISSPROT, PROSITE), types of nucleotide sequences, types of
databases (primary, secondary, composite databases), information retrieval from databases.

Unit Il

Sequence analysis: homology search, sequence alignment: types and methods of alignment, alignment
score, multiple sequence alignment and ClustalW. Phylogenetic analysis: Dendrogram, Cladogram,
Extraction of a phylogenetic data set, Tree building methods (UPGMA, NJ, MP, ML), Tree evaluation
(Boot strap and Jack knifing) and use of various software ( TREE VIEW, PHYLIP) in phylogeny and
genetic diversity analysis. Bioinformatics in drug discovery (brief account).

Unit 111



Introduction to statistics, designing and methodology of an experiment, sample and sampling, collection
and representation of data (diagrammatic and graphical). Measures of Central tendency: Mean-
Arithmetic, Geometric and Harmonic Mean; Median, Mode.

Unit IV

Measures of Dispersion: Range-characteristics, coefficient, merits and demerits, Variance and Standard
Deviation-calculation, merits and demerits, standard error, coefficient of variation, Measures of Skewness
and Kurtosis, Probability distributions (Normal, Binomial and Poisson),Confidence Limits.

Unit VvV

Idea of two types of errors and level of significance, Paired Mean Comparison (t-test; Chi-
square).Multiple Mean Comparison (DMRT), Analysis of variance- RBD and its application in resource
evaluation. Correlation-Types, Methods, Degree of Correlation, Correlation Coefficient; Simple
Regression analysis and its coefficient, Computer application in data analysis (MS-Excel and SPSS).

Suggested Readings:
1. Lesk A.M., Introduction to Bioinformatics. Oxford University Press, USA.
2. Rashidi H and Buchler L.K., Bioinformatics Basics: Application in Biological Science and
Medicine. CRC Press.
Simpson R.J., Proteins and Proteomics: A Lab Manual. Cold Spring Harbor, US.
Orengo C.A. and Thornton J.M., Bioinformatics: Genes, Proteins and Computers Taylor and
Francis, US.
Bergeron B, Bioinformatics Computing. Pearson Education, US.
Medhi. J, Statistical Methods, Willey Eastern Limited.
Prasad, S. Elements of Biostatistics, Rastogi Publications, Meerut.
Khan I.F.and Khanum A, Fundamentals of Biostatistics, Ukaaz Publications, Hyderabad.
Zar J.H., Biostatistical Analysis, Pearson Education.
0. Gomez K. A. and Gomez A. A., Statistical Procedures for Agricultural Research, John Wiley and
Sons.
11. Baxevanis A.D. and B.F. F. Ouellette. Bioinformatics-A practical guide to the analysis of genes
and proteins, Wiley Publishers.
12. Daniel W.W, Biostatistics-A foundation for Health Science, John Wiley.
13. Mount D.W., Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor Laboratory.
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PRACTICALS 421:

APPLIED ECOLOGY

To estimate seed output and reproductive capacity of invasive plants.

Water quality assessment for polluted water bodies:

Physical- Color, odor, pH, Electrical conductivity, transparency

Chemical- CO5™, HCOg', CI', Hardness, Dissolved oxygen, Sulphates

Biological- Pathogenic and non-pathogenic microorganisms.

Growth curve / biomass quantification in terms of protein for bio-remediating protists.
Comparison of community status in disturbed and undisturbed areas.

Comparison of soil microbial biomass/ carbon in unpolluted and polluted soil.

To estimate chlorophyll content in SO, fumigated and unfumigated plant.
To estimate rate of soil respiration by alkali absorption method.

To estimate percent loss of litter using litterbag method.

To study environmental impact of a given developmental activity using checklist as a
EIA method.

To calculate mean, variance, standard deviation, standard error, coefficient of variation and
to use t-test for comparing two means related to ecological data.
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To find out the relationship between two ecological variables using correlation and
regression analysis.
To find out association between important species using chi- square test.
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Seed output and reproductive capacity of plants
Digital color checker

Odour meter

pH meter

Turbidometer

Sulphate estimation

Alkali absorption method

Litter bag method

EIA checklist method

WCoNoO~wWN =

BIOINFORMATICS AND BIOSTATISTICS

Retrieval of required sequence from search engine.
Homology search for given unknown sequence using BLAST
Similarity search using FASTA

Primer designing for given nucleotide sequences.

Multiple sequence alignment using suitable software.

Search Exon coding regions, Intron and SNPs in the given nucleotide sequence
Phylogenetic tree preparation

Measurement of Central Tendency-Mean, Mode and Median.
Measurement of Variance and Standard Deviation

10 Chi Square Test

11 Analysis of variance (RBD)

12 Analysis of Correlation and Regression

13 Phylogenetic study of biological samples through PHYLIP

O©CooO~NouTh,WwWNPE

Spots:

Blast

NCBI

EMBL

FASTA

MSA(Multiple sequence alignment)
Phylogeny tree (cladogram, dendrograme)
PHYLIP

Clustal W

ANOVA

10 t-test

11 Standard deviation

12 Standard error
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LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOUS)
JODHPUR, RAJASTHAN
M.Sc. BOTANY
SEMESTER- 111
(MSBO 421: Covering Papers -MSBO411 & 412)

Time: 6 hours Max. Marks: 80

1. Perform the given ecological experiment. 23.

2. Perform the given experiment.

a. Bioinformatics Exercise 13

b. Biostatistics Exercise 10

3. Spots (Identify and Comment upon the spots from ‘a’ to ‘f’) 6x 4=24
a.

b.

C.

d.

e.

f.

4. Viva Voce 10



MSBOT413: GENETIC ENGINEERING
Unit |
Tools and techniques: Restriction enzyme, DNA ligase, polynucleotide kinase, alkaline phosphatase,
DNA polymerase, terminal transferase. RNAse and DNAse;
Vector: Characteristics of plasmids (pBR322 and pUC19), phages, phagemids, cosmids, viruses, YAC
and BAC as vector.
Unit 1l
DNA cloning strategies - steps involved. Cohesive and blunt end ligation: Linkers, Adaptors,
Homopolymeric tailing. Preparation and screening of genomic and cDNA libraries. Reporter and Marker
genes. Screening of recombinants- insertion inactivation, blue-white screening, Immunological screening
and Colony Hybridization
Unit 111
Genetic engineering of plants: Aims, strategies for development of transgenics; Methods of gene transfer:
Physical, Chemical and Biological methods
Agrobacterium- the natural genetic engineer; Mechanism of tumour formation by A. tumefaciens; Vectors
engineered from Ti Plasmid; Root formation using Agrobacterium rhizogenes.
Unit IV
Gene expression and function: Expression vectors- pMal, GST, pET-based vectors. Study of- transcript of
cloned gene, regulation of gene expression, translation product of cloned gene and protein-protein
interactions.
Unit vV
Application of plant transformation for productivity and performance: herbicide resistance, insect
resistance, virus resistance, BT genes, post-harvest losses, long shelf life of fruits and flowers,
Terminator gene technology; Chloroplast transformation.

Suggested Readings:
1. Glick and Pasternak, J.J. Molecular Biotechnology, Principles and Applications of Recombinant
DNA. Ason Press Washington.
2. Thieman,W.J. and Palladino, M.A. Introduction to biotechnology Pearson Publishing House.
3. Jeremy W Dale, Malcolm von Schantz . From genes to genomes: Principles Applications of DNA
technology John Wiley and Sons Ltd.
4. Higgs, Paul,G. and Attwood, Teressa K. Bioinformatics and molecular evolution. Blackwell
Publishing.
Singh, B.D. Biotechnology- An Expanding Horizon. Kalyani Publishers.
Sandhya Mitra. Genetic engineering- principles and practice. Macmillan India Limited
Satyanarayana, U. Biotechnology. Books and Allied Publishers.
Primrose, S and Twyman R, Principles of Gene Manipulation and Genomics. Blackwell
publishing.
9. Sambrook, J. and D.W. Russel; Molecular Cloning: A Laboratory Manual, Vols 1-3, CSHL.
10. Brown, TA, Gene Cloning and DNA Analysis: An Introduction. Blackwell publishing.
11. Dale J. W., Schantz M.V. and Plant, N: From genes to genomes: concepts and applications of
DNA technology. Wiley - Blackwell publishers.

MSBO 414: GENOMICS AND PROTEOMICS

Unit |

Introduction to Genomics- Structural, Functional and Comparative genomics ; Importance of genome
projects-Plant genomes; Indian initiatives in genome sequencing.

Unit 11

DNA sequencing methods: Dideoxy chain termination, Pyrophosphate sequencing. High throughput
Sequencing.



Tools for genome analysis-PCR-Working and types; Molecular markers: RFLP,DNA Fingerprinting and
its applications ,RAPD, AFLP, SSR, SNP.

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 IV

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 VvV

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

Suggested Readings:
1. Glick and Pasternak, J.J. Molecular Biotechnology, Principles and Applications of Recombinant
DNA. Ason Press Washington.
2. Thieman,W.J. and Palladino, M.A. Introduction to biotechnology . Pearson Publishing House.
3. David W Mount . Bioinformatics: Sequence and genome analysis. CBS publishers and
distributors.

4. Jeremy W Dale, Malcolm von Schantz . From genes to genomes. John Wiley and Sons Ltd.

5. Higgs, Paul,G. and Attwood, Teressa,K. Bioinformatics and molecular evolution. Blackwell
Publishing.

6. Sensen, C.W. Genomics and Bioinformatics. Wiley — VVCH.

7. Brown, T.A. Genomes . Bios Publishers

8. Campbell, A.M. and Heyer, L.J. Discovering Genomics, Proteomics and Bioinformatics.
Benjamin Cummings Publ. Co.

9. Primrose, S. and Twyman, R. Principles of Gene Manipulation and Genomics. Blackwell Publ.
Co.

10. Sambrook, J., Fritsch, E.F. and Maniatis, T. Molecular Cloning-A Lab Manual. Cold Spring
Harbor Laboratory Press, New York.

11. Sussaman, H.E. and Smit, M.A. Genomes (Asian Edition). Cold Spring Harbor Laboratory Press,
New York.

MSBO415: APPLIED PLANT TISSUE CULTURE:
Unit |
Planning and design of tissue culture facility for mass propagation of plants: Concept of clean area. Mass
media preparation, dispensation and storage. Autoclaving and contamination control. Hatcheries, transfer
area, control of physical environment in growth room, air —handling and conditioning, culture room
lighting, air exchange, humidity control. Greenhouse location design. General nursery practices,
maintenance of plants under nursery shade.
Unit 11
Available technologies for micropropagation of ornamentals, fruit plants, plantation crops, spices and
condiments, oil seeds and legumes, commercialization of plant tissue culture in India
Unit 111
Principal classes of secondary metabolites (alkaloid, terpenes, phenolics), shikimic acid and mevalonate
pathways. Production of pharmaceutically important drugs in culture — alkaloids (Catharanthus,



Nicotiana, Papaver), anti-tumour agents (taxol, podophyllotoxins, vincristine), saponins and sterols
(diosgenin, guggul, ginseng); food additives (sweetners, flavours and colours) and insecticides.

Unit IV

Bioreactors: types of bioreactors (stirred tank, air lift, membrane type, immobilized cell bioreactors),
process and operation, factors affecting the production of secondary metabolites (optimization , selection,
hairy roots, elicitation );Bioreactor for production of biomass (secondary metabolites and for
micropropagation), mass-scale for commercialization.

Unit VvV

Bioconversion of molecules by cell free system, and cell cultures, freely suspended and immobilized cells
and enzymes. Basic methods of extraction and isolation of secondary metabolites: alkaloids,
polyphenolics and terpenes. Molecular farming: production of drugs by genetic engineering technology,
metabolic engineering for the production of useful metabolites.

Suggested Readings:

1. Bhojwani, S.S. and Razdan, M.K. Plant Tissue Culture : Theory and Practice. Elsevier Science
Publishers, New York. USA.

2. Slater,A., Scott, N. and Fowler, M. Plant Biotechnology: The Genetic Manipulation of Plants.
Oxford University Press.

3. Gamborg, O.L. and Phillips, G.C. Plant Cell, Tissue and Organ Culture, Fundamental Methods.
Narosa Publishing House, New Delhi.

4. Woung-Young Sou and Bhojwani, S.S. Morphogenesis in Tissue Cultures (ed.). Kluwer
Academic Publishers.

5. Edwin F. George, Michael A. Hall, Geert-Jan De Klerk . Plant Propagation by Tissue Culture(Vol
1): The Background. Springer.

6. Michael R. Davey, Paul Anthony . Plant Cell Culture: Essential Methods. Wiley-Blackwell A
John Wiley & Sons, Ltd.

7. Trevor A. Thorpe and Edward C. Yeung (Eds) . Plant Embryo Culture: Methods and Protocols.
Springer.

8. Barbara M. Reed . Plant Cryopreservation: A Practical Guide. Springer.

9. Ignacimuthu,S. Biotechnology: An introduction. Narosa Publishing House.

10. Evans, D.E., Coleman ,J.0.D. and Kearns ,A. Plant Cell Culture. BIOS Scientific Publishers.

11. Purohit, S.D.: Introduction to plant cell, tissue and organ culture. Prentice Hall.

12. Ramawat, K. G. Plant Biotechnology. S. Chand & Co., New Delhi.

13. Ramawat, K.G. Biotechnology: Secondary metabolites : Plant and Microbes, Science Publisher

14. Ramawat, K.G. and Merillon, J.M. Biotechnology: Secondary metabolites, Science Publisher

PRACTICALS MSBO422:

To isolate plasmid DNA from bacteria. (minipreparation of plasmid)
To perform restriction and digestion of lambda phage DNA. (kit based)
To perform DNA ligation of restricted lambda DNA. (kit based)

To prepare competent cells of bacteria. (kit based)

To transform E. coli cells with standard plasmids. (kit based)

To calculate transformation efficiency.

To perform polymerase chain reaction (demonstration).

To construct restriction map of the plasmid pBR322.

Experiments on multiple shoot induction from mature nodal shoot segments of
economically important plant species.

10. Demonstration of androgenesis in Datura

11. Encapsulation of somatic embryos/buds using alginate

12. Experiments on root induction from cultured shoots.
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13.
14.
15.
16.

Experiment on ex vitro rooting

Large-scale cultivation of plant cells in suspension.
Extraction of secondary metabolites

Separation of secondary metabolites

LIST OF SPOTS

©CoNO~wWNE

Southern Hybridization

Western Hybridization

Microarray

Biosensors

Bacterial Artificial Chromosome (BAC)
Yeast Artificial Chromosome (YAC)
Ti Plasmid

SDS-PAGE

Protein- protein interactions
Restriction enzymes

Green House

Growth Room

Bioreactor

Thermocycler

Transplastomics

Molecular Farming

Reporter and marker genes

MALDI

Expression Vector

Taxol



LACHOO MEMORIAL COLLEGE OF SCIENCE & TECHNOLOGY (AUTONOMOUS)
JODHPUR, RAJASTHAN
PRACTICAL EXAMINATION 20
M.Sc. BOTANY
SEMESTER- Il
(MSBO422: Covering Papers -MSBO413, 414 & 415)

Time: 6 hours Max. Marks: 80
1. Perform the given Genetic Engineering experiment. 15
2. Perform the given Proteomics/Genomics Experiment. 15
3. Perform the given Plant Biotechnology Experiment 16
4. Spots (Identify and comment upon the spots ‘a’ to ‘f”) 6x 4=24

hD OO0 o

5. Viva Voce 10



TEACHING AND EXAMINATION SCHEME

M.Sc. CHEMISTRY (2015-2016)

MSCH313 [ SOLID STATE, SURFACE 24 3 hrs. 20 | 80 [ 100
CHEMISTRY & CATALYSIS

MSCH314 | ORGANOTRANSITION METAL 24 3 hrs. 20 | 80 | 100

CHEMISTRY

LABORATORY COURSE VII:

MSCH321 INORGANIC CHEMISTRY 08 10 | 60 | 70
LABORATORY COURSE VIIL:

MSCH322 ORGANIC CHEMISTRY 08 18 hrs 10 | 60 | 70
LABORATORY COURSE IX:

MSCH323 PHYSICAL CHEMISTRY 08 10 1 60 | 70

MSCH411 | BIOINORGANIC ANDSUPRAMOLECULAR [ 24 [ 3hrs. | 20 | 80 | 100

CHEMISTRY
MSCH412 HETEROCYCLIC CHEMISTRY 24 | 3hrs. | 20 | 80 | 100
MSCH413 | CHARACTERISATION METHODS [ AND | 24 | 3hrs. | 20 | 80 [ 100
ANALYTICAL TECHNIQUES
MSCH414(a) SYNTHETIC CHEMISTRY 24 | 3hrs. | 20 | 80 | 100
OR

MSCH414(b) CHEMISTRY OF MATERIAL 24 3hrs. [ 20 [ 80 [ 100

MSCH421 LABORATORY COURSE X: ANALYTICAL 08 | 6hrs. [ 15 | 60 |75

MSCH422 LABORATORY COURSE XI: PROJECT ** 16 30 120 [ 150




M Sc (Chemistry) 2015-2016

SEMESTER — 111

MSCH311: ORGANIC SPECTROSCOPY

Unit I: Ultraviolet and Visible Spectroscopy 18 Periods
Various electronic transitions (185-800 nm), Beer-Lambert law, effect of solvent on electronic
transitions, ultraviolet bands for carbonyl compounds, unsaturated carbonyl compounds,
dienes,  conjugated polyenesFieser- Woodward rules for conjugated dienes and carbonyl
compounds, ultraviolet spectra of aromatic, heterocyclic compounds and steric effect in biphenyl.
Unit II: Mass Spectrometry 18 Periods
Introduction, ion production El, CI, FD and FAB, factors affecting fragmentation, ion analysis, ion
abundance. Molecular ion peak, metastable peak, McLafferty rearrangement and Nitrogen rule. High
resolution mass spectrometery.Mass spectral fragmentation of organic compounds containing common
functional groups.

Unit Ill:  Infrared Spectroscopy 18 Periods
Characteristic vibrational frequencies of alkanes, alkenes, alkynes, aromatic compounds, alcohols,
ethers, phenols and amines. Detailed study of vibrational frequencies of carbonyl compounds
(ketones, aldehydes, esters, amides, acids, anhydrides, lactones, lalctams and conjugated carbonyl
compounds).Effect of hydrogen bonding and solvent effect on vibrational frequencies,
overtones, combination bands and Fermi resonance.FTIR.IR of gaseous, solids and polymeric
materials.

Optical Rotatory Dispersion (ORD) and Circular Dichroism (CD):

Definition, deduction of absolute configuration, axial haloketone and octant rule for ketones.

Unit IV: Nuclear Magnetic Resonance Spectroscopy 18 Periods
General introduction and definition, chemical shift, spin- spin interaction, shielding mechanism,
mechanism of measurement, chemical shift values and correlation for protons bonded to carbon
(aliphatic, olefinic, aldehydic and aromatic) and other nuclei (alcohols, phenols, enols,
carboxylic acids, amines, amides

&mercapto), chemical exchange, effect of deuteration, complex spin-spin interaction between two,
three, four and five nuclei (first order spectra), virtual coupling. Stereochemistry, hindered rotation,
Karplus curve-

variation of coupling constant with dihedral angle. Simplification of complex spectra-nuclear magnetic
double resonance, contact shift reagents, solvent effects.  Fourier transform technique, nuclear
Overhauser effect

(NOE). Resonance of other nuclei-F, P.

Unit V: Carbon-13 NMR Spectroscopy 18 Periods
General considerations, chemical shift (aliphatic, olefinic, alkyne, aromatic, heteroaromatic and
carbonyl carbon), coupling constants.

Two dimension NMR spectroscopy

COSY, NOESY, DEPT, INEPT, APT and INADEQUATE techniques.

Problems of the structure elucidation using above mentioned spectroscopic techniques.

Suggested Readings:
1. Practical NMR Spectroscopy, M.L. Martin, J.J. Delpeuch and G.J. Martin,  Heyden.
2. Spectrometric  Identification of Organic Compounds, R.M. Silverstein, G.C. Bassler
and T.C.
3. Morrill, John Wiley.
4. Introduction to NMR Spectyroscopy, R.J. Abraham, J. Fisher and P. Loftus, Wiley.
5. Application of Spectroscopy of Organic Compounds, J.R. D yer, Prentice Hall.



6. Spectroscopic Methods in Organic Chemistry, D.H. Williams, I. Fleming, Tata McGraw-Hill.



MSCH312: PHOTOCHEMISTRY (ORGANIC AND INORGANIC)

Unit I: Basics of Photochemistry 18 Periods
Absorption, excitation, photochemical laws, quantum vyield, Principle, working and types of
Actinometer, Energy dissipation by radiative and non-radiative processes, Photophysical and
photochemical kinetics- calculation of rates of radiative processes.quenching. Absorption spectra
and Franck-Condon principle, photochemical stages primary and secondary processes.

Effect of light intensity on the rate of photochemical reactions. Types of photochemical reactions-
photo- dissociation, gas-phase photolysis.

Unit Il: Properties of Excited States 18 Periods
Structure, dipole moment, acid-base strength, redox potencial of electronically excited states,life
time measurement of the excited states- Flash photolysis, stopped flow technique.

Alkenes: Intramolecular reactions of the olefinic bond geometrical isomerism, cyclisation
reactions, rearrangement of 1, 4- and 1, 5- dienes,

Unit I11: Organic Photochemistry 18 Periods
Carbonyl Compounds: Intramolecular reactions of carbonyl compounds  saturated, cyclic and
acyclic, o, unsaturated compounds. Cyclohexadienones.

Intermolecular cyloaddition reactions, dimerisations and oxetane formation.

Aromatic Compounds: Isomerisation, addition and substitution reaction, miscellaneous
photochemical reactions: Photo-Fries reactions of anilides, photo-Fries rearrangement and Barton
reaction.

Singlet molecular oxygen reaction, photodegradation of polymer and photochemistry of vision.

UNIT IV: Photo chemistry of coordination 18 Periods
Excited states of metal complexes: Energy, structure, life, electron distribution and chemical reactivity.
Ligand field charge transfer and intra Ligand excited states.

Reactivity of charge transfer and ligand field excited states, photo reactive excited states of Cr(lll)
complex. Photo substitution: Photo dissociation, Photo Solvation and photo anation reactions

UNIT V: Important photochemical Processes 18 Periods
Photo isomerization Reaction: Geometrical, optical and linkage photo Isomerisation. Photo chemistry of
Fe- dipyridyl, and phenanthroline complexes.

Photo chemical behavior of hexahalideplatinate (IV) complexes

Photo sensitized reactions.

Applications: Chemiluminiscence, metal complex sensitizer, metal colloid system, formation of smog

Suggested Readings:

Fundamentals of Photochemistry, K.K Rohtagi-Mukherji, Wiley- Easter.

Molecular Photochemistry, N.J. Turro, W.A. Benjamin.

Introductory Photochemistry, A. Cox and T. Camp, McGraw-Hill.

Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson.

Organic Photochemistry, J. Coxonand B. Halton, Cambridge

Concepts of Inorganic Photochemistry, A.W. Adamson and P.D. Fleischauer, Wiley.
Inorganic Photochemistry, J. Chem., Educ., vol. 60, no. 10, 1983.

Progress in Inorganic Chemistry, vol. 30, ed. S.J. Lippard, Wiley.

Coordination Chem. Revs., 1981, vol. 39, 121, 131; 1975, 15, 321; 1990, 97, 313.
10 Photochemistry of Coordlnatlon Compounds, V. Balzai and V. Carassiti, Academic Press.
11. Elements of Inorganic Photochemistry, G.J. Ferraudi, Wiley.
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MSCH313: SOLID STATE, SURFACE CHEMISTRY & CATALYSIS

UNIT I: Solid state chemistry-I 18 Periods
General principles, experimental procedures.

Crystal Defects, Perfect and imperfect crystals, intrinsic and extrinsic defects point defects, line and



plane defects. Thermodynamics of Schottky and Frenkel defect formation, colour centers.

Unit Il: Solid State Chemistry-I1 18 Periods
Electronic Properties and Band Theory

Metals, insulators and semiconductors, band theory of solids (qualitative treatments), band structure of
metals, insulators and semiconductors. Inrinsic and extrinsic semiconductors, p-n junctions.
Superconductors factors affecting the super conductivity, magnetic properties, persistent current and
BCS theory of superconductors.

Optical properties, photoconduction.Magnetic Properties, Classification of materials, Magnetic

domains, hysteresius.Organic Solids. Electrically conducting solids, organic charge transfer
complex- new superconductors.
UNIT Ill: Surface Chemistry-I 18 Periods

General structural features and behaviour of Surfactants: general use of charge types, effect of
hydrophobic group, anionic, cationic, nonionics and zwitterionic surfactants Solubilisation of surfactants:
Solubilization in aqueous media; locus of solubilization, factors determing the extent of solubilization,
effects of solubilization.

UNIT IV: Surface Chemistry-II 18 Periods
Detergency and surfactants: Mechanism of cleaning process, removal of soil from sustrate,
suspension of soil in bath and prevention of redeposition, dry cleaning, skin irritation, effect of water
hardness and chemical structure of surfactants and its detergency.

UNIT V: Catalysis 18 Periods
Types of catalysis: Heterogeneous and Homogeneous catalysis, advantages and disadvantages.
Catalytic cycles.

Heterogeneous catalysis: Preparation methods, characterization and quantification of surface active
sites, kinetics of heterogeneous catalytic reactions. Structure of adsorbed species.Supported catalysts and
metal- support interaction.Catalyst deactivation and regeneration.

Phase Transfer catalysis& ultrasound: Definition and importance of phase transfer catalysis,
guaternary ammonium and phosphonium salts, crown eathers and other crypatants. Use of ultrasound.

Suggested Readings:

Solid state chemistry and its applications, West A.R., Plenum.

Principles of solid state, Keer H.V., Wiley Eastern

Solid state chemistry, Chakrabarty D.K., New Wiley Eastern

Solid state chemistry: An introduction, Moore E., and Smart L., Chapman Hall, 1996
Crystallography made crystal clear: A guide for users of macromolecular models, Rhodes G.,
Elsevier, 2006.

X-ray diffraction, Warren B., Dover Publications

Introduction to crystallography, Sands, D.E., Dover Publications.

Principles and practice of heterogenous catalysis, Thomas J.M. and Thomas M.J., John Wiley
9. Concepts of modern catalysis and kinetics, Chorkendoff I.B. and NlemantsverdrletJ M.

10. Physical chemistry of surfaces, Adamson A.W., Wiley Interscience, 1997

11. Surfactants and interfacial phenomenon, MlltonJ Rosen, wileyinterscience.
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MSCH314: ORGANOTRANSITION METAL CHEMISTRY

Unit I: Organo transition metal compounds 18 Periods
Definition, Classification and nomenclature of organotransition metal compounds. Difference in
nature of bonding between metal carbonyls and organotransition metal compounds.

Alkyls and Aryls of Transition Metals: Types, methods of synthesis, thermal stability and
decomposition pathways.

Unit II: Transition Metal =-Complexes (18 Periods)



Transition metal m-complexes with unsaturated organic molecules, alkenes, cyclopentadienyls and
arenes, methods of synthesis, properties, nature of bonding and structural features.

Unit I11: Carbonyls and Nitrosyl: (18 Periods)
Metal carbonyls, structure and bonding in metal carbonyls, vibrational spectra of metal carbonyls for
bonding

and structural elucidation. Preparation, bonding, structure and important reactions of transition metal
nitrosyl.

Metal clusters:Metal carbonyl and halide clusters, compounds with metal-metal multiple bonds.

Unit IV: Homogeneous Catalysis 18 Periods
Organocopper in Organic Synthesis: Conjugated additions, halogen substitution, alkylation of epoxides,
alkylation of allylacetates, ketones from acid chlorides.

Homogeneous catalytic hydrogenation of Alkenes, Zeigler Natta polymerization of olefins, Isomerisation
of Alkenes, Hydroformylation, Dimerisation and polymerization of Alkenes and Alkynes.

Unit V: Applications of Organometallic Compounds 18 Periods
Applications of oragnometallic compounds in medicines, agriculture, horticulture and industries.
Environmental Aspects of organometallic compounds: Speciation, organometallic material cycle and
methylation case study: Minamata disease.

Fluxional Organometallic Compounds: Classification, rates of rearrangements and study techniques,
fluxional molecules in coordination number 4, 5 and 6.

Suggested Readings

Principles and Application of Organotransition Metal Chemistry, J.P. Collman, L.S. Hegsdus, J.R.
Norton and R.G. Finke, University Science Books.

The Organometallic Chemistry of the Transition Metals, R.H. Crabtree, John, Wiley.
Metallo-organic Chemistry, A.J. Pearson, Wiley.

Organometallic Chemistry, R.C. Mehrotra and A. Singh, New Age International.
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MSCH321: LABORATORY COURSE VII: INORGANIC CHEMISTRY

l. Preparation of some Inorganic coordination compounds.
Potassium trioxalatochromate(ll11).

Cuprous tetraiodomercurate(Il).
Tetraamminecarbonatocobalt(I11) nitrate.
Pentaamminechloridocobalt(l11) chloride.
Tris(acetylacetonato)manganese(lll) ion

Poo0oTe

. Analyse the given mixture for four rare elements.

. Estimation of three constituent in the given mixture (Two
gravimetrically and one volumetrically).

MSCH322: LABORATORY COURSE VII: ORGANIC CHEMISTRY

l. Separation, purification and identification of the components of a mixture
of three organic compounds (three solids or two liquids and one solid, two solids and one liquid).

1. Extraction of Organic Compounds from Natural Sources(purity of isolated
compound may be checked by chemical test TLC or Paper chromatography):
a. Isolation of cafeine from tea leaves.
b. Isolation of casein from milk.



Isolation of lactose from milk.

Isolation of piperine from black pepper.
Isolation of lycopene from tomatoes.
Isolation of cartoene from carrots.

~o a0

Suggested Readings:
1. Systematic Qualitative Organic analysis by H. Middleton.
2. Qualitative and Quantitative hand book of Organic analysis by H. Clark
3. Vogel's Text book of practical Organic Chemistry by Vogel
4. Practical Organic Chemistry by N.K. Vishnoi.

MSCH323: LABORATORY COURSE VII: PHYSICAL CHEMISTRY

I. Chemical Kinetics

a. To investigate the kinetics of the reaction between |- and persulphate ion
i. Order of the reaction
ii. Energy of activation of the reaction.
iii. Effect of ionic strength on rate.

b. To find out the order of the reaction of saponification of ester using unequal
concentrations of reactants.

C. To study the reaction between ceric ammonium nitrate and primary alcohol.

Il. Conductometry:

a. To find out the equivalent conductance of strong electrolytes at different dilutions and to
verify Debye HuckelOnsagar equation.

b. To determine the equivalent conductance of a weak electrolyte at infinite dilution.

C. To determine the dissociation constant of acetic acid/Oxalic acid and verify the Ostwald's
dilution law.

d. Determination of the wvelocity constant, order of the reaction and energy of
activation for saponification of ethyl acetate by NaOHconductometrically.

e. To determine the solubility and solubility product of sparingly soluble salt (PbSO4, BaS04)

f. To determine the degree of hydrolysis and hydrolysis constant of ammonium chloride at

room temperature.

I11. Phase Equilibrium:
a. To find out the equilibrium constant for the triiodide formation.
b. To find the formula of complex cuprmmonium ion by distribution method

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



1V Semester
MSCHA411: BIOINORGANIC AND SUPRAMOLECULAR CHEMISTRY

Unit I: Metal storage Transport and Bio-mineralization 18 Periods
Oxygen carrier (Hb& Mb), ferritin, transferrin and siderophores.

Calcium in Biology: Calcium in living cells, transport and regulation, molecular aspects of
intramolecular process, extracellular binding protein, Ca*> ATPase , Ca™ ATPase structure, Ca*?
ATPase reaction cycle, intracellular Ca*? transport.

Unit 11: Metalloenzyme 18 Periods Zinc
enzymes: Carboxy peptidase and carbonic anhydrase.

Iron enzymes: Reactivity and structure of catalase, peroxidase and cytochrome  P450, copper
enzymes their Reactivity and structure of superoxide dismutase (SOD).

Co enzyme vitamin B12 Type, absorption, transport, metabolic function and structure.

Unit I11: Metal nucleic acid interaction 18 Periods

Metal ions and metal complex interaction, Metal complexes nucleic acid.

Metal in medicine: Metal deficiency and disease, toxic effect of metals, metal used for diagnosis and
chemotherapy with particular reference to anticancer drugs.

Unit IV: Supramoleculer chemistry | 18 Periods
Concepts and language moleculerrecognization: molecular receptors for different types of molecules
including arisonic substrates, design and synthesis of receptor molecules and multiple recognition.

Unit V: Supramoleculer chemistry |1 18 Periods
Supramolecular  reactivity and  catalysis, supramolecular assemblies, supramolecular devices,
supramolecular photochemistry, molecular and supra molecular photonic devices, supramolecular
electronic, ionic and switching devices.

Suggested Readings:
1. Principles of Bioinorganic chemistry, S.J. Lippard and J.M. Berg, University science books.
2. Bioinorganic chemistry, | Bertini, H.B. Garg, S.J. Lippard and J.S. Valentine, University
science books.
Inorganic Biochemistry, Vol 1 and 1l Ed. G.S. Eichhorn, Elsevier
Progress in Inorganic Chemistry Vol. 18 and 38 ed., J.J. Lippard, Wiley.
Supra molecular chemistry, J.M. Lehn, VCH.
Bioinorganic chemistry, A.K. Das, Books and allied (P) Ltd.
Bioinorganic and supra molecular chemistry, Ajay Kumar Bhagi, G.R. Chatwal, Himalaya
publishing house.
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MSCH412: HETEROCYCLIC CHEMISTRY

Unit I: 18 Periods
Nomenclature of heterocycles: Systemic nomenclature of monocyclic, fused & bridge heterocycles.
Three Membered Heterocyclic Compounds with One Hetero Atom:Aziridines, Oxiranes and
Thiiranes

Three  Membered  Heterocyclic ~ Compounds  with ~ Two Hetero Atoms:Diaziridines,
Diazirines and Oxaziridines

Unit II: 18 Periods Four
Membered Heterocyclic Compounds with One Hetero Atom: Azitines&Azitidines, Oxitanes,
Thietanes and Carbonyl Derivatives: 2-Azitidinones and Oxetanone.

Five Membered Heterocyclic Compounds with One Hetero Atom:Tautomerism ,Pyrroles, Furans and
Thiophenes

Unit I1: 18 Periods Five
Membered Heterocyclic Compounds with Two Hetero Atoms: Pyrazoles, Imidazoles, Oxazoles



and Thiazoles.
Bicyclic Ring Systems Derived from Pyrrole, Furan and Thiophene: Benzopyrroles, benzofurans and
benzothiophenes.

Unit IV: 18 Periods
Six Membered Heterocyclic Compounds with One Hetero Atom: Pyridines, Pyrylium salts and
Pyrones

Six Membered Heterocyclic Compounds with Two Hetero Atoms:Pyrazines, Pyridazines and
Pyrimidines,Quinazolines and Quinoxalines

Unit V: 18 Periods Seven
Membered Heterocyclic  Compounds with  Two Hetero Atoms: Azepines, Oxepins and
Thiepins

Bicyclic Ring Systems Derived from Pyridine: Quinoline and Isoquinoline, Acridines and
Phenanthridines

Suggested Readings:

Heterocyclic Chemistry Vol. 1-3, RR Gupta, M Kumar and V Gupta, Springer Verlag.

The Chemistry of Hetrocycles, T Eicher and S Hauptmann, Thieme.

Heterocyclic Chemistry, JA Joule, K Mills and GF Smith, Chapman and Hall.
Heterocyclic Chemistry, TL Gilchrist, Longman Scientific Techinal.

Contemporary Heterocyclic Chemistry, GR Newkome and WW Paudler, Wiley-Inter Science.
An Introduction to the Heterocyclic Compounds, R.M. Acheson, John Wiley.

Comprehensive Heterocyclic Chemistry, A.R. Katritzky and C.W. Rees, eds. Pergamon Press.
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MSCHA413: CHARACTERISATION AND ANALYTICAL TECHNIQUES

Unit I: Electron Spin Resonance Spectroscopy (ESR) 18 Periods

Basic Principle, ESR Instrumentation, hyperfine splitting, factors affecting the ‘g' Value, Zero Field
Splitting, Isotropic and Anisotropic Hyperfine Coupling Constants, Spin Hamiltonian, Spin Densities
and applications.

Nuclear Quadrupole Resonance Spectroscopy (NQR)

Basic principle, effect of magnetic field on spectra, electric field gradient and molecular structure and
applications.

Unit I1: Moéssbauer Spectroscopy 18 Periods

Basic principles, spectral parameters and spectrum display. Application of the technique to the studies

of (1) bonding and structure of Fe?* and Fe** compounds including those of intermediate spin (2) Sn#*
and Sn** compounds, nature of metal ligand bonding, coordination number, structure and (3)
detecction of oxidation state and inequivalet MB atoms.

Photoelectron Spectroscopy: Photo-electric Effect, lonization Process and Koopman's Theorem. UV
Photoelectron Spectra of atoms and Simple Molecules, X-ray photoelectron spectra of gases and
solids.

Auger electron spectroscopy: Auger electron ejection and its examples.

Unit 111: Radio analytical Techniques 18 Periods
Radioactive Decay Process-radioactive decay rates, counting statistics, Instrumentation, Neutron
Activation Method Theory, instrumentation, destructive and nondestructive method, Applications.
Isotopic Dilution Method: Principal, methods and Applications

UNIT IV: Chromatography 18 Periods Column
chromatography: Types of Liquid Chromatography.

HPLC: Theory, General layout of equipment, detectors and applications.

HPTLC:

Gas chromatography: Theory, General layout of equipment, detectors and applications.Gas



Chromatography with Mass Spectrometry (GC-MS).

UNIT V: Voltammetric methods of analysis 18 Periods
Principles of polarography, pulse polarography, differential pulse polarography, squarewave
polarography.

Cyclic Voltammetry: Principle, qualitative and quantitative analysis by these techniques.

lon selective electrode: Basic principle, working and applications, biosensors.

Suggested Readings:

Modern Polarographic Methods in Analytical Chemistry, AM Bond, Marcel Dekker.
Electrochemical Methods: Fundamentals and Applications, AJ Bard and LR Faulkner.
Principles of Instrumental Analysis, DA Skoog and JL Loary, WB Saunders.

Handbook of Instrumental Technique for Analytical Chemistry, F.Settle, Prentice Hall.
Laboratory Technique in Electronanalytical Chemistry, PT Kissinger and HR Heinaman,
Marcel decker.

6. Analytical Chemistry, GD Christian, J Wiley.

7. Chemical Sensors, RW Cattrall, Oxford University Press.

8. Principles of Instrumental Analysis, DA Skoog , DM West and FJ Holler, WB Saunders

9. Nanoscale material, IML MarzanPrashant, V Kamat, Springer.

10. Nanoscale Science and Technology, RW Kelsall, Geooghegan, IW Hamley, John Wiley and
11. Sons.

12. Modern Spectroscopy, J.M. Hollas, John Wiley.

13. Applied Electron Spectroscopy for Chemical Analysis Ed. H. Windawi and F.L. Ho, Wiley
14. Interscience.

15. NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parish, Ellis
16. Harwood.

17. Physical Methods in Chemistry, R.S. Drago, Saunders College.

18. Introduction to Molecular Spectroscopy, G.M. Barrow, McGraw Hill Basic

19. Principles of Spectroscopy, R. Chang, McGraw Hill

20. Theory and Applications of UV Spectroscopy, H.H. Jaffe and M. Orchin, IBH-Oxford.

21. Introduction to Photoelectron Spectroscopy, P.K. Ghosh, John Wiley.
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MSCH414 (A) : SYNTHETIC CHEMISTRY

UNIT I: Oxidation and reduction 18 periods
Oxidation: Introduction, Different oxidative processes, oxidation of Hydrocarbons: alkenes, aromatic
rings, saturated C-H groups (activated and unactivated), Alcohols, diols, aldehydes, ketones, ketals,
carboxylic acids, amines, hydrazines, and sulphides.

Oxidations with ruthenium tetraoxide, iodobenzenediacetate and thallium (111) nitrate.

Reduction: Introduction. Different reductive processes, reductions of epoxides, nitro, nitroso, azo and
oxime groups.

Hydrogenolysis.

UNIT II: Rearrangements 18 periods

General mechanistic considerations — nature of migration, migratory aptitude.

A detailed study of the following rearrangements: Pinacol-pinacolone, Wagner-Meerwein, Demjanov,
Benzil-Benzilic acid, Favorskii, Arndt-Eistert synthesis, Neber, Beckmann, Hofmann, Curtius, Lossen
Schmidt, Baeyer-Villiger, Shapiro reaction.

UNIT I11: Disconnection Approach 18 periods

An introduction to synthons and synthetic equivalents, disconnection approach, functional group
inter-conversions, the importance of the order of events in organic synthesis, one group C-X and two
group C-X disconnections, chemoselectivity, reversal of polarity, cyclisation reactions.

Protecting Groups: Principle of protection of alcohol, amine, carbonyl and carboxyl groups.



UNIT IV: One Group C-C Disconnections 18 periods
Alcohols and carbonyl compounds, regioselectivity, Alkene synthesis, use of acetylenes and aliphatic
nitro compounds in organic synthesis.

Two Group C-C Disconnections

Diels-Alder reaction, 1, 3-difunctionalised compounds, o, B-unsaturated carbonyl compounds, control

in carbonyl condensations, 1, 5-difunctionalised compounds, Micheal addition and Robinson
annelation.

UNIT V: Ring Synthesis (Disconnection Approach) 18 periods
Saturated heterocycles, synthesis of 3-, 4-, 5- and 6-membered rings, aromatic heterocycles in organic
synthesis.

Green Synthesis

Introduction, Basic principles of Green Chemistry and their illustrations with examples.

Green synthesis of adipic acid, catechol, 3- dehydroshikimic acid, methyl methacrylate, urethane,
acetaldehyde, ibuprofen, paracetamol and marine anti-foulant.

Suggested Readings:

New Trends in Green Chemistry V.K. Ahluwalia , M. Kidwai, Anamaya Publishers
Modern Synthetic Reaction, H.O. House, W.A. Benjamin.

Some Modern Methods of Organic Synthesis, W.Carruthers, Cambridge university Press
Advanced Organic Chemistry, Reaction Mechanisms and Structure, J. March, John Wiley.
Organic Synthesis — the Disconnection approach , S.Warren ,Wiley

Advanced Organic Chemistry, Part B, F. A. Carey and R.J. Sundberg, Plenum Press.
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MSCHA414 (B): CHEMISTRY OF MATERIALS

Unit I: Multiphase Materials 18 Periods
Classification and properties of materials, Types of phase diagrams, Isomorphous, Eutectic, Peritectic,
Monotectic and Eutectiod systems, Calculation of phase amounts from a phase diagram, Phase rule,
Ferrous alloys Fe-C phase diagram, Non Ferro alloys, Phase diagrams of brass and tin bronze.

Unit I1: Composite Materials 18 Periods
Traditional composites, concrete, Asphalt and Wood, Synthetic composites, dispersion reinforced,
Particle reinforced, Laminated and fiber reinforced composites, applications of composites.

Unit 111: Polymeric and advanced materials 18 Periods Brief
idea of following: Insulating material, Semiconductors, Superconductors, Fullerenes, Optical fibers,
Organic electronic material.

Unit IV: Nano Materials 18 Periods
Introduction, classification of nanostructures, electronic properties of isolated atom, molecule,
molecular solids and crystalline solids, periodicity of crystal lattices, free electron model and
electronic conduction.

Effects of the nanometre length scale:Changes in the total energy of system, Changes to the system
structure, nanoscale dimensions effect on properties.

Fabrication methods: Top-down processes, Bottom-up processes, Methods for templating the
growth of nanomaterials, ordering of nanosystems, Preparation, safety and storage issues.

Unit V: Characterisation Methods 18 Periods
Characterisation properties, General classification of characterization technique, principle and
application of: SEM,AFM, Diffraction Technique, Photon spectroscopy, Radio frequency
spectroscopy ElectronSpectroscopy: Basic principle and property which can be measured by these
technique or information it gives

Present and potential applications: Catalytic properties, Ultraviolet absorbers, Magnetic
applications, Coatings. Applications of carbon nano tubes.

Biomimetic nanotechnology: DNA as a building block in nanotechnology, Molecular motors,



artificial photosynthesis

Suggested Readings:

Solid State Physics, NW Ashcroft and ND Mermin, Saunders College.

Material Science and Engineering: An Introduction, W.D. Callister, Wiley.

Principles of the Solid State, H.V. Keer, Wiley Eastern.

Materials Science, J.C. Anderson, K.D. Leaver, J.M. Alexander and R.D. Rawlings, ELBS.
Thermo tropic Liquid Crystals, Ed., G.W. Gray, John Wiley.

Handbook of Liquid Crystals, Kelker and Hatz, ChemieVerlag.
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MSCH421: LABORATORY COURSE X: ANALYTICAL CHEMISTRY

Spectrophotometry

1. To determine the concentration of chromium and manganese in a binary mixture.

2. To determine the pka of an indicator (e.g. methylred) in (a) agueous and (b) miceller
media.

3. To determine the of order of reaction for acetone —lodine reaction w.r.t to lodine and acetone.

4, Silica content in grass.

5 To determine theconcentration of phosphate content in water sample.

Fluorometry
To determine the ofconcentration of quinine sulphate, Vitamin B (Riboflavin) and

Aluminium.
Nephelometry
1. To determine theconcentration of sulphate content in water sample.
Flame photometry
1. Estimation of Na and K.
2. Estimation in a mixture (Na and K).
Water and Waste Water examination
1. To determine the concentration of Fluoride and nitrite spectrophotometrically.
2. Determination of dissolve oxygen in water sample
3. Determination of chemical oxygen demand (COD) in water sample.
Soil Analysis
1. To determinte the Na and K content in the given soil sample.
2. To determine the trace metal (Pb, Cu, Zn) using AAS.
3 Determination of oxydisable carbon in soil.

Conductometrically
To determine the order of reaction for saponification of ester.

pH metry:

a. To determine the dissociation constants of weak acids (oxalic, tartaric, phosphoric) using
pH meter.

b. To study the acid-base titration in a non-aqueous media using a pH meter.

Suggested Readings:
1. Handbook of Instrumental Technique for Analytical Chemistry, F. Settle, Prentice Hall.
2. Vogel’s Text book of Quantitative Inorganic Analysis, Basset RC, Denny GH, Jeffery and
Mandan J, ELBS.



TEACHING AND EXAMINATION SCHEME

M.Sc. PHYSICS (2015-2016)

Code Description Pd/W | Exam | CIA* | ESE | Total
(hr)
11l Semester

MSPH311 QUANTUM MECHANICS-II 6 3 20 80 100
MSPH312 NUCLEAR PHYSICS-I 6 3 20 80 | 100
MSPH313 SPECIAL PAPER-I 6 3 20 80 100
MSPH314 SPECIAL PAPER-II 6 3 20 80 100
MSPH321 GENERAL LAB 8 5 20 80 100
MSPH322 SPECIAL PAPER LAB 8 5 20 80 100

Total 600

IV _Semester
MSPH411 NUCLEAR PHYSICS-II 6 3 20 80 100
MSPH412 ATOMIC AND MOLECULAR 6 3 20 80 100
SPECTROSCOPY
MSPH413 SPECIAL PAPER-III 6 3 20 80 100
MSPH414 SPECIAL PAPER-IV 6 3 20 80 100
MSPH421 SPECIAL PAPER LAB SPECIAL 8 5 20 80 100
PROJECT

MSPH422 8 - 20 80 100

Total

600




M Sc (Physics) 2015-2016

SEMESTER — 111 2015-2016
MSPH311: QUANTUM MECHANICS-II

Unit |

Theory of Scattering-1 : The scattering experiments, Relationship of cross-section and wave function,
Scattering amplitude; Partial wave analysis: Expansion of a plane wave in terms of partial waves,
Scattering by central potential, Zero energy scattering; Scattering by a square well potential, Effective
range, Resonant scattering.

Unit 11

Theory of Scattering-II: Born approximation, Integral equation for scattering, Born’s first approximation,
Spherically symmetric potential, Criterion for validity of Born approximation, Scattering of electrons by
atoms, Rutherford scattering.

Unit 111

Identical Particles: Principle of indishtinguishability, Symmetry of wave functions, Spin and statistics,
Pauli’s exclusion principle, Construction of wave function of two electrons in L-S and j-j coupling,
Allowed states, Ortho and para helium; Exchange force; Scattering of identical particles, Cases of spin
half and spin zero particles.

Unit IV

Time Dependent Perturbation Theory: Constant perturbation, Transition to continuum, Fermi’s golden
rule, Harmonic perturbation, Radiative transitions; Adiabatic approximation, Sudden approximation.
Semi-Classical Theory of Radiation: Einstein coefficients, Atom field interaction, Interaction energy,
Dipole matrix elements, Stimulated emission rate, Spontaneous emission rate, Selection rules.

Unit vV

Relativistic Wave Equation: Klein Gordan equation, Dirac equation, Properties of Dirac matrices, Free
Dirac particle, Equation of continuity, Non-relativistic limit, Spin-orbit coupling, Hole theory.

Suggested Reading:

1. J.J. Sakurai : Modern Quantum Mechanics, Addison- Wesley, 2010.
2. V.K. Thankappan : Quantum Mechanics, 2nd edition, New Age International (P) Limited,
Publishers, New Delhi, 2010
A. Ghatak and S. Loknathan : Quantum Mechanics : Theory and Application, 4"edition,
Macmillan, 1999.
3. D.J. Griffith : Introduction to Quantum Mechanics,2™ edition, Pearson Education, 2005
4. L.l Schift : Quantum Mechanics, 3" edition, Mc-Graw Hill, 1968.
5. B.S. Rajput : Advanced Quantum Mechanics, Pragti Prakashan, Meerut, 1994.

MSPH312: NUCLEAR PHYSICS-I

Unit |

General Properties of the Nucleus: Nuclear Size, Nuclear Spin, Parity of the Nuclei, Statistics of Nuclei,
Magnetic dipole moment, Electric Quadrupole moment, Isospin, Size determination by Muonic X-ray
Method and Life time of alpha emitters, Measurement of nuclear spin by Zeeman effect of hyperfine
lines, Nuclear spin and statistics by molecular spectra method, Magnetic dipole moment by Nuclear
induction and Microwave spectroscopy methods.

Unit 11




Nuclear Models: Introduction to nuclear models, Fermi gas model, Shell model of the nucleus: Harmonic
potential, Spin-orbit interaction, Existence of shells, Application of shell model. Limitations of the Shell
models, Collective model; Rotational and vibration states, Nilson model and explanation of ground states
of the nuclei.

Unit 111

Energy Spectrum of o and P rays: Discrete energy spectrum of o particles, Geiger-Nuttal’s law, Gammow
theory of o decay, Continuous spectrum of B particles, Pauli’s neutrino hypothesis, Fermi theory of
decay, Coulomb correction, Screening effect, , Kurie’s plot, Selection rules in  decay, Sargent Diagram,
Orbital electron capture.

Unit IV

y —ray spectrum: y —ray spectra and nuclear energy levels, Irradiative transition in nuclei, Nuclear
isomerism, Internal conversion, Internal pair creation, Selection rules of y —ray transitions.

Mdossbauer Effect:  Nuclear resonance, Recoil energy, Thermal broadening, Doppler broadening,
Heisenberg, Natural line width, Recoil free fraction, Velocity modulation, Isomer shift, Quadrupole
splitting, Magnetic Hyperfine splitting.

Unit vV

Basic interaction of various particles with matter: Interaction of Charge particles with matter; Bohr-Bethe
formula, Interaction of y —rays with matter: Photo electric, Compton effects and pair production,
Interaction of neutrons with matter.

Suggested Reading:
1. K.S. Krane: Introductory Nuclear Physics, Wiley, New York. 1987,
2. D. Griffiths: Introduction to Elementary Particle Physics, Harper and Row, New York. 1987,
3. R.R.Roy and B.P. Nigam: Nuclear Physics, New Age International, New Delhi, 1983.
l. Kaplan: X Nuclear Physics, 2nd Edition, Narosa, New Delhi, 1983.
H.A. Enge: Introduction to Nuclear Physics, Addison Wesle, London, 1975.
Y.R. Waghmare: Introductory Nuclear Physics, Oxford-IBH, New Delhi, 1981.
S. N. Ghoshal: Atomic and Nuclear Physics, Volume 2., 2001.
J.M. Longo: Elementary Particles, McGraw-Hill, New York, 1971.
R.D. Evans: Atomic Nucleus, McGraw-Hill, New York, 1955.
B.L. Cohen: Concepts of Nuclear Physics, TMH, New Delhi, 1971.
10 M.K. Pal: Theory of Nuclear Structure, Affl. East-West, Chennai, 1982,
11. W.E. Burcham and M. Jobes: Nuclear and Particle Physics, Addison-Wesley, Tokyo , 1995.
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Paper 111 : (Special Paper-1)
Group I: (A) ELECTRONICS
MSPH313(A) : NETWORK ANALYSIS AND ANALOG CIRCUIT

Unit |

Network Analysis and Laplace Transform Method: Analysis of simple L, C, R —circuits by solving
differential equations, Laplace transform method, transient and steady state AC response; Transform
functions of step, Delayed step, Rectangular pulse, Impulse and ramp; Application to simple circuits.

Unit 11

S-Plane Analysis: Transform impedance and admittance functions, Thevinin’s and Norton’s theorems,
Two port networks, Driving point impedance, Transfer functions, Poles and zeros of network functions,




Restrictions on poles and zeros of driving point impedance and transfer functions, Time domain response
from pole zero configuration.

Unit 111

Frequency Response Plots: Magnitude and phase plots, Complex loci, Plots from s-plane phasors, linear
and logarithmic frequency plots, Bode plots, Nyquist criterion for stability of network circuits, Gain
margin and phase margin.

Unit IV

Linear Applications of OPAMP: DC and AC amplifiers, Summing, Scaling, Averaging amplifiers,
Inverting configuration, non-inverting configuration, Differential configuration, Differential input and
differential output amplifier, Integrator, Differentiator, D/A convertor: weighted resistor method, Ladder
method.

Unit V

Filters: Active filters, First and second order low pass Butterworth filters, Filter design, First and second
order high pass Butterworth filter, Band pass filters, Band reject filters.

Oscillators: Oscillator principles, Phase shift oscillators, Wein bridge oscillator, Square wave generator,
Triangular wave generator, Sawtooth wave generator, Basic comparator, Schmitt trigger.

Suggested Reading:
1. M.E. Van Valkenburg: Network Analysis (third edition) , Prentice Hall India, 2004.
2. R.A Gayakwad: OPAMPS and Linear Integrated Circuits, PHI, New Delhi, 4™ Ed. 2004.
Malvino and D.J. Bates: Electronic Principles, Tata McGraw Hill, New Delhi, 7" Ed.2007.
3. J. Millman and C.C. Halkias: Integrated Electronics, TMH, 2000.

Paper IV: (Special Paper-I1)
Group I: (A) ELECTRONICS
MSPH314(A) : 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 11
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 111
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 1/0 mapped and memory mapped 1/O.
Unit IV
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 vV

Data Transfer, Peripheral devices and Interfacing: Types of data transfer, DMA, 8257 DMA controller,
Hex keyboard, LED displays, 1/0 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,
NewDelhi, 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.

Paper 111 : (Special Paper-1)
Group II: (B) MATERIAL SCIENCE
MSPH313(B) : CONDENSED MATTER PHYSICS
Unit |
Phase Transformation and Alloys: Equilibrium transformation of first and second order, Equilibrium
Phase diagrams, Gibb’s Phase rule, Binary Isomorphous systems, Interpretation of phase diagrams, Lever
rule, Binary eutectic systems, Hume-Rothery rules, Substitutional and interstitial solid solutions,
Intermediate phases, Vegard’s law, Iron- Carbon System, Martensitic transitions, Kondo effect.
Unit HI
Fundamentals of Many-Electron System: Hartree-Fock Theory: Basic Hamiltonian in a solid: Electronic
and ionic parts, Adiabatic approximation, Single particle approximation of the many-electron system and
determinantal wave functions, Matrix elements of one and two-particle operators; Occupation number
representation: Many electron Hamiltonian in occupation number representation; Hartree-Fock (H-F)
theory: H-F equation, exchange interaction and exchange hole, Koopman's theorem, H-F ground state
energy.
Unit 111
The Interacting Free-Electron Gas: Quasi Electrons and Plasmon: Hartree-Fock (H-F) approximation of
the free electron gas: Single-particle energy levels, Ground state energy; Perturbation: Theoretical
calculation of the ground state energy, Correlation energy and ductility with the second-order perturbation
theoretic calculation, Wigner's result at high density, Low-density limit and Wigner interpolation formula,
Cohesive energy in metals, Screening and Plasmons, Experimental observation of plasmons.
Unit IV
Disordered Systems: Disorder in condensed matter: Substitutional, Positional and topographical disorder,
Short- and long-range order, Atomic correlation function and structural descriptions of glasses and
liquids, Anderson model for random system and electron localization, Mobility edge, Minimum Metallic
Conductivity, Qualitative application of the idea to amorphous semiconductors and hopping conduction,
Discussion of electric , magnetic and mechanical properties of glassy systems.
Unit V
Composites Materials: Introduction: Definition of Composites materials, Conventional materials and their
limitations, Strong fibers; Glass, Carbon, Silicon Carbide, Alumina and Alumina/Silica composites and




Organic fibers, Style of reinforcement, Function of matrix; Metal, Polymeric, Ceramic, Cement and
carbon matrix.

Processing of Composites: Combination of materials, Interface, Manufacturing processes; Polymer-
matrix, Metal-matrix, Carbon-matrix and Ceramic-matrix Composites.

Books Suggested:

1. William D. Callister: Fundamentals of Materials Science and Engineering, 5™ edition,
JohnWiley & Sons, 2001.
N.W. Ashcroff and N.D. Mermin: Solid State Physics, Holt, Rinehart and Winston, 1976.
Stanley Raimes: Many Electron Theory, North Holland Publishing Company, 1972.
S. R. Elliott: The Physics and Chemistry of Solids, John Wiley & Sons, 1998.
Bryan Harris: Engineering Composites Materials, The Institute of Materials, London, 1999.
Deborah D.L. Chung: Composites Materials; Science and Applications, Springer Verlag, London,
2010.

S

Paper IV: (Special Paper-I1)
Group II: (B) MATERIAL SCIENCE
MSPH314(B): MATERIAL SYNTHESIS AND CHARACTERIZATION
UNIT |
Introduction to Crystal Growth, Morphology of crystals, Various Crystal Growth Processes: Driving
force, Rate-determining process, Vapour Growth: Step velocity, Mechanism of two-dimensional
nucleation growth, Mechanism of spiral growth, Growth of a Crystal in a Solution: Solvation effects and
growth rates, Handling of polyhedral finite crystals.
UNIT 11
Solid States and Solution Routes: Mechanical mixing; Grinding; Solid solution technique, Top seeded
solution growth; Sol-gel techniques; Hydrothermal, Solvo-thermal methods; Melt methods: Super
cooling, Czechorlskii methods, Skull melting.
Biological Synthesis: Electrochemistry, Mechano-Chemical, Sono-Chemical, Photo-Chemical and Bio-
Chemical.
Unit 111
X-ray, Electron and Neutron Diffraction Methods: Stereographic projection, Wulff net, Measurement of
angle between poles, Determination of Miller indices of an unknown pole, Powder method, Debye-
Scherrer camera, Scherrer formula for estimation of particle size, Lattice parameters calculations and
other uses, Electron diffraction and neutron diffraction and their advantages over XRD.
Unit IV
Basics of Thermal Analysis Techniques: TGA, DTA, DSC, Dilatometry (Thermal expansion)
Principles and applications

Electron Imaging Techniques and their Applications: SEM, TEM, STEM, AFM, SPM, Particle size
measurement, Surface area measurement, DC polarization, AC impedance measurements.

Unit V

Spectroscopic  Techniques: Mass spectroscopy and X-ray emission spectroscopy (Principle and
limitations), Special surface techniques: Electron spectroscopy for chemical analysis (ESCA), Ultraviolet
photo electron spectroscopy (UPS), X ray photoelectron spectroscopy (XPS), Auger electron
spectroscopy (AES), Electron energy analysers.



Suggested Reading:
1. Ichiro Sunagawa: Crystals: Growth, Morphology and Perfection, Cambridge University Press,

Cambridge, 2005.

Mullin J W: Crystallization, Elsevier Butterworth-Heinemann, London, 2004.

Brice J C: Crystal growth processes, John Wiley and Sons, New York, 1986.

Willard H H: Instrumental methods of Analysis, CBS Publishers, 1986.

Treatise on Materials Science and Technology, Volume 27: Analytical Technigues for Thin Films,

Academic Press, Inc.Newyork, 1991.

Cullity B D: Elements of X-ray Diffraction, Addison Wesley Publishing Co., 1967.

7. Bharath Bhushan : Springer Handbook of Nanotechnology; Eds:, Springer Verlag, 2nd Edition
(2009)

8. Sam Zhang, Lin Li and Ashok Kumar: Materials Characterization Techniques, CRC Press,
(2008)

9. Yang Leng: Materials Characterization: Introduction to Microscopic and Spectroscopic
Methods,Wiley & Sons (2008)

10. Elton N. Kaufmann: Characterization of Materials, Vol.1, Wiley & Sons (2003)

11. R.A. Laudise: Growth of Single Crystals, Prentice Hall, (1973)

12. G. Dhanaraj, K. Byrappa, V. Prasad and M. Dudley (Eds.), Springer Handbook of Crystal
Growth, Springer-Verlag (2010)

13. Peter E.J. Flewitt and R.K. Wild: Physical Methods of Materials Characterization, 2nd
Edition,Taylor & Francis (2003)
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Lab-I
MSPH321: GENERAL LAB.
List of Experiments:
Part | ( For all the students)

1. To study of the characteristics of a GM tube and determination of its operating voltage, Plateau

length and Slope.

2. Verification of inverse square law for gamma rays.

3. Study of nuclear statistics.

4. Linear and mass attenuation co-efficient using gamma/beta ray source.

5. Estimation of efficiency of G.M. detector for gamma and beta ray source.

6. Study of energy resolution characteristics of a scintillation spectrometer as a function of applied

high voltage and to determine the best operating voltage.

7. Study of Cs-137 spectrum and calculation of FWHM and resolution for a given scintillation
detector.

8. Study of Co-60 spectrum and calculation of resolution of detector in terms of energy.

0. Energy calibration of gamma ray spectrometer (study of linearity).

10. Calculation of unknown energy of a radioactive isotope.

11. Variation of energy resolution with gamma energy.

Part Il (For students not having Material Science as Specialization)

1. Study of electron spin resonance in a paramagnetic crystal and calculation of Lange-g-factor.

2. Study of Hall effect in semiconductor crystals.

3. Study of Curie temperature in a ferroelectric crystal and determination of dielectric constant.

Part 111 (For students not having Electronics as Specialization).
1. Study of flipflops.

2. Study of half adder and full adder.

3. Study of counters.

Lab-11
Group I: (A) ELECTRONICS



MSPH322(A): SPECIAL PAPER LAB.

List of Experiments:

RBoo~Nooor~wOE

Study of RC phase shift oscillator.

Study of square wave generator.

Study of Schmitt trigger.

Study of flip flops.

Study of half adder and full adder.

Study of half and full subtractor.

Study of shift registers.

Study of counters.

Study of MOD counters.

Assembly language programming on 8085 microprocessor :Data transfer using direct and
indirect addressing, Addition, Subtraction.

Assembly language programming on 8085 microprocessor : Multiplication, Division, Array
Addition, Largest and smallest from a set of numbers.

Lab-11
Group II: (B) MATERIAL SCIENCE
MSPH322(B): SPECIAL PAPER LAB.

List of Experiments:

S

Study of electron spin resonance in a paramagnetic crystal and calculation of Lange-g-factor.
Study of Hall effect in semiconductor crystals.

Study of Curie temperature in a ferroelectric crystal and determination of dielectric constant.
To determine electrical resistivity of a given material by Vader Paw method.

Measurements of various magnetic parameters using hysteresis loop tracer.

Measurement of dielectric constant of a liquid using LCRQ meter.



1V Semester
MSPH411: NUCLEAR PHYSICS-II

Unit |

Nuclear Forces: Two body problem, Ground state of deuteron, Magnetic moment, Quadruple moment,
Tensor forces, Meson theory of nuclear forces , Yukawa potential, Nucleon-nucleon scattering , Low
energy n-p scattering , Effective range theory, Spin dependence, Charge independence and charge
symmetry of nuclear forces, Iso-spin formalism.

Unit 11

Nuclear Reactions: Types of reactions and conservation laws, Energetic of nuclear reactions , Reaction
dynamics, Q-value equation, Scattering and reaction cross sections, Compound nucleus, Scattering
matrix, Reciprocity theorem , Breit-Wigner one level formula , Resonance Scattering, Continuum
theory, Optical model , Absorption cross section at high energies

Unit 111

Neutron Physics and Reactor Physics: Neutron production, Slowing down power and moderating ratio,
Neutron detection.

Characteristics of fission: Mass and energy distribution of nuclear fragments , Nuclear chain reactions,
Four factor formula, Bohr Wheeler’s theory of nuclear fission, Fission reactors, Power and breeder type
reactors.

Nuclear Fusion: Basic fusion processes, Solar fusion, Cold fusion, Controlled thermonuclear reactions,
Pinch effects, Laser fusion techniques.

Unit IV

Nuclear Accelerators and Detector: Particle accelerators:  Electrostatic accelerators, Cyclotron,
Synchrotron, linear accelerators, Colliding beam accelerators, Threshold energy for particle production.
Basic principles of particle detectors: Proportional counters and Geiger-Muller counters, BF; counters,
Solid state and semiconductor detectors, Scintillation Counters, Electronics for high resolution of gamma
and charge particle spectroscopy.

Unit V

Particle Physics: Four types of interactions and classifications of elementary particles, Isospin, Isospin
guantum numbers, Strangeness and hyper charge, Hadrons, Baryons, Leptons, Invariance principles and
symmetries, Invariance under charge-parity(CP), time(T) and CPT, CP violation in neutral K-meson
decay, Feynman diagrams , Quark model, SU(3) symmetry, Gell-Mann-Nishijma formula, Gauge theory
of weak and strong interactions, Charm, Bottom and Top quarks.

Suggested Reading:

1. K.S. Krane: Introductory Nuclear Physics, Wiley, New York. 1987.

2. D. Griffiths: Introduction to Elementary Particle Physics, Harper and Row, New York. 1987.
3. R.R.Roy and B.P. Nigam: Nuclear Physics, New Age International, New Delhi, 1983. Kaplan: X
Nuclear Physics, 2nd Edition, Narosa, New Delhi, 1983.

H.A. Enge: Introduction to Nuclear Physics, Addison Wesle, London, 1975.

Y.R. Waghmare: Introductory Nuclear Physics, Oxford-IBH, New Delhi, 1981.

S. N. Ghoshal: Atomic and Nuclear Physics, Volume 2., 2001.

J.M. Longo: Elementary Particles, McGraw-Hill, New York, 1971.

R.D. Evans: Atomic Nucleus, McGraw-Hill, New York, 1955.

B.L. Cohen: Concepts of Nuclear Physics, TMH, New Delhi, 1971.

10 M.K. Pal: Theory of Nuclear Structure, Affl. East-West, Chennai, 1982,

11. W.E. Burcham and M. Jobes: Nuclear and Particle Physics, Addison-Wesley, Tokyo , 1995.

©oo~NoOA



MSPH412: ATOMIC AND MOLECULAR SPECTROSCOPY
Unit |
Atomic Spectroscopy: General discussion in Hydrogen spectra, Hydrogen-like systems, Spectra of
monovalent atoms, quantum defect, penetrating and non-penetrating orbits, introduction to electron spin,
Spin-orbit interaction and fine structure, Relativistic correction to spectra of Hydrogen atom, Lamb shift,
Spectra of divalent atoms: Singlet and triplet states of divalent atoms, L-S and j-j coupling, Branching
rule, Hyperfine structure in spectra of monovalent atoms.
Unit 11
Microwave Spectroscopy: Pure rotational spectra of diatomic molecules, Polyatomic molecules, Study
of linear molecules and symmetric top molecules, Hyperfine structure and quadruple moment of linear
molecules, Experimental techniques, Molecular structure determination, Stark effect, Inversion spectrum
of ammonia, Applications to chemical analysis.
Unit 111
Infrared Spectroscopy: Vibrational spectroscopy of diatomic and simple ployatomic molecules, Harmonic
Oscillator, Anharmonic Oscillator, Rotational vibrators, Normal modes of vibration of polyatomic
molecules, Experimental techniques, Applications of infrared spectroscopy: H,O and N,O molecules
Unit IV
Raman Spectroscopy and Electronic Spectra: Pure rotational Raman spectra, Linear and symmetric top
molecules, Vibrational Raman spectra, Raman activity of vibrations, Mutual exclusion principle,
rotational fine structure, structure determination from Raman spectroscopy.

Electronic structure of diatomic molecules, Intensity of spectral lines, Frank-Condon principle,
Dissociation energy and dissociation products, Rotational fine structure of electronic - vibration
transitions.

Unit vV

NMR and ESR Techniques: Theory of NMR: Bloch equations, Steady state solution of Bloch equations,
Theory of chemical shifts, Experimental set up of NMR, High resolution method, Applications of NMR
to quantitative measurements (lIdea only).

ESR: Quantum mechanical treatment of ESR, Nuclear interaction and hyperfine structure, Relaxation
effects, Basic principles of spectrographs, Applications of ESR method.

Suggested Reading:
1. Willard, Merritt, Dean, Settle: Instrumental Methods of Analysis, CBS publishers & Distributors,
Delhi, Sixth Edition, 1986.

2. Colin N. Banwell and Elaine M. McCash: Molecular Spectroscopy, Mcgraw-Hill College; 4 Sub
edition, 1994,

3. B. H. Bransden and Joachain: Physics of Atoms and Molecules, Longman, 1983.

4. Rajendran and A. Marikani: Applied Physics, TMH publication, 4th Edn.2002.

5. P. F.Bernath: Spectra of Atoms and Molecules, Oxford University Press, 1995.

6. Raymond Chang: Basic principles of Spectroscopy, McGraw-Hill, 1971.

7. P.W. Atkins: Molecular Quantum Mechanics, Oxford university press, 1983.

8. B.B. Laud: Lasers and Non-Linear Optics, Wiley- Eastern Ltd, 1991.

9. H. E. White: Introduction to Atomic Spectra, Tata McGraw Hill (1934).



10. G Herzberg: Molecular Spectra and Molecular Structure Vol. 1, 2 & 3, Krieger Publishing
Company, Malabar, 1989 & 1991.

11. D A Long: Raman Spectroscopy, Mc-Graw Hill, 1977.

12. G M Barrow: Introduction to Molecular Spectroscopy , Mc-Graw Hill, Tokyo, 1962.

13. J M Brown: Molecular Spectroscopy , Oxford University Primer, 1998.

14. J M Holias: Modern Spectroscopy , John Wiley & Sons, England, 1987.

Paper 111 : (Special Paper-111)
Group I: (A) ELECTRONICS
MSPH413(A) : MICROWAVE ELECTRONICS
Unit |
Introduction: Microwave frequency bands; Limitations of conventional devices and circuits at microwave
frequencies.
Transmission Lines: Voltage and current equations of transmission lines, Characteristic impedance,
Propagation constant, Resonant and non-resonant lines, Reflection coefficient, VSWR, Impedance
transformation, Smith chart, Impedance matching by single stub and double stub.
Unit 11
Wave Guides: Wave propagation between parallel planes, Modes of propagation, Rectangular and
circular wave guides, Impedance concept in wave guide, Impedance measurement by VSWR,
Measurement of dielectric constant at microwave frequency, Cavity resonator, Measurement of
frequency.
Micro Strip Lines: Characteristic impedance, Losses in micro strip lines, Quality factor; Parallel strip
lines.
Unit 111
Microwave Components: Scattering matrix, Matched termination, Movable short, Detector and detector
mounts, Attenuators, Phase shifters, Directional couplers; E-plane, H-plane and hybrid Ts; Ferrite
isolators, Circulator.
Propagation of Microwaves: Space wave propagation, Ground reflection, Fresnel zone problem,
Atmospheric effect, Fading; Radiation from an aperture, Horn antenna.
Unit IV
Microwave Tubes: Velocity modulation, Basic principles and characteristics of two cavity klystron and
reflex klystron; Magnetrons; Slow wave structure, Helix traveling wave tube, Wave modes, Gain.
Unit vV
Semiconductor microwave devices: Microwave tunnel diodes; HEMT; Transfer electron devices, Gunn
effect, Principle and modes of operation; Read diode, IMPATT and TRAPATT; Varactor, Parametric
converters, Manley Rowe relations, Up converter and negative resistance amplifier.

Suggested Reading:
1. S.Y.Liao: Microwave Devices and Circuits (third edition), Prentice Hall India, 1992.
2. G. Kennedy: Electronic Communication Systems, Tata McGraw- Hill, 1991.
3. R.E. Collins: Foundations of Microwave Engineering, McGraw-Hill, 1981.
4. E.Jordan and K.G. Balmain: Electromagnetic Waves and Radiating System, Prentice Hall India,
1968.
F.E. Terman: Electronic and Radio Engineering (fourth edition), McGraw-Hill, 1957.
G.S. Raghuvanshi: Microwave Engineering, CL India, 2012.

oo



Paper IV: (Special Paper-1V)
Group I: (A)  Electronics
MSPH414(A) : Communication Technology
Unit |
Analog Communication: Modulation: Amplitude modulation-generation of AM waves, Demodulation of
AM waves —DSBSC modulation, Generation of DSBSC waves, SSB modulation, Generation of SSB,
Vestigial sideband modulation and frequency division multiplexing (FDM), Frequency modulation,
Mathematical analysis, Generation of FM.
Demodulation: Demodulation of AM signals, Demodulation of FM signals: Foster seeley discriminator,
Ratio detector
Unit 11
Digital Communication: Pulse modulation system, Sampling theorem-low pass and Band pass signals,
PAM Channel BW for a PAM signal, Natural sampling. Flat top sampling, PWM & PPM, Pulse code
modulation, Quantization and the binary code, Dynamic range, Coding efficiency, Quantization error,
Noise in PCM signals, Companding, Differential PCM Delta Modulation, Adaptive Delta Modulation.
Digital modulation techniques: BPSK, DPSK QPSK, PSK, QASK, BFSK, FSK, MSK.
Unit 111
Optical Fiber Communication: Introduction, Light propagation in fibers, Total internal reflection,
Numerical aperture of a given fiber, Fiber index profiles, step index and graded index fiber, Modes of
propagation, Number of propagated modes in step-index fibers, Losses in fibers, Fiber optic
communication link.
Unit IV
Radars and Satellite: Radar System: Radar block diagram and operation, Radar frequencies, Pulse
consideration radar range equation, Minimum detectable signal, Receiver noise, Signal to noise ratio,
Integration of radar pulses, Radar cross section, Pulse repetition frequency, Pulsed radar system,
Doppler’s effect, CW Doppler Radar system, Moving target Indicator principle, FM radar.
Satellite Communication: Orbital satellites, Geo- stationery satellite, Orbital patterns, Look angles,
Orbital spacing, Satellite systems link modules.
Unit V
Data Communication and Networking: Elements of LAN, WAN, MAN, Network topologies: STAR,
BUS and RING network, Network Models: Layered tasks, OSI model, Layers in the OSI model, TCP/IP
protocol suite, Line coding schemes, Switching: Concept of switching, circuit-switched networks,
Datagram networks, Network switching, Addressing, Efficiency, TDM, Error Detection and Correcting
Codes: Types of errors, Redundancy, Detection versus correction, Block coding, Hamming codes, Cyclic
codes: Cyclic Redundancy Check, Hardware Implementation, Polynomials, Parity generation and
detection, CRC.

Books Suggested:
1. Wayne Tomasi: Introduction to Data Communication and Networking, | Ed., Pearson 2007.
2. Forouzan: Data Communication and Networking, 1V Ed., TMH, 2006.
3. Roddy and Coolen: Electronic Communication, IV Ed, PHI, 2004.
4. Anokh Singh: Principles of Communication Engineering, S.Chand & Company, IIEd. 2006
5. Wayne Tomasi: Advanced Electronic Communication System, Pearson, 2009.

Paper I11: (Special Paper-111)



Group II: (B) MATERIAL SCIENCE AS SPECIALIZATION
MSPH413(B): THIN FILMS

Unit |
Preparation of Thin Films: Study of thin film vacuum coating unit, Construction and uses of vapor
sources wire, Sublimation Furnaces and Crucible sources.
Physical Vapor Deposition: Hertz Knudsen equation, Mass evaporation rate, Knudsen cell, Evaporation
of elements, Compounds, Alloys, Raoult’s law, Electron beam, Pulsed laser, Ion beam evaporation, Glow
Discharge and plasma.
Unit 11
Sputtering: Sputtering mechanisms and yield, DC and RF sputtering, Magnetron sputtering, Bias
sputtering, Reactive sputtering, Evaporation versus Sputtering, Hybrid and modified PVD processes- lon
plating, Reactive Evaporation, lon beam assisted deposition.
Unit 111
Chemical Vapor Deposition: Thermodynamics of CVD, Gas transport, Film growth kinetics, Thermal
CVD, LPCVD, MOCVD, laser and Plasma-enhanced CVD processes.
Chemical Methods: Qualitative study of preparation of thin films by electroplating, Anodization, Spray
Pyrolysis, Electro-deposition, Sol-Gel and LB techniques.
Unit IV
Nucleation and Growth: Homo, heterogeneous nucleation, Capillarity theory, Nucleation rate, Atomistic
and kinetic models of nucleation, Basic modes of thin film growth, Amorphous thin films.
Epitaxy: Homo, Hetero epitaxy, Lattice misfit and imperfections in epitaxial films, Epitaxy of compound
semiconductors, Methods for depositing Epitaxial semiconductor thin films.
Unit V
Deposition Monitoring and Control: Microbalance, Crystal oscillator thickness monitor, Thickness
measurement: Fringes of equal thickness (FET) method - Multiple beam interferometer, Fringes of equal
chromatic order (FECO) method and Ellipsometry.

Scope of Devices and Applications: Thin film resistors, Thin film capacitors, Thin film field effect
transistors, Thin film solar cells, Antireflection coatings.
Books Suggested:
1. Milton Ohring: The Materials Science of Thin Films, Academic Press, California 1992.
2. K. L Chopra: Thin Film Phenomena, Krigger publishing company, Huntington, New York 1979.
3. L.I. Maissel and R. Glange: Hand Book of Thin Film Technology, McGraw Hill, New York,
1970.
4. Donald Smith: Thin-Film Deposition: Principles and Practice, McGraw-Hill, 1* edition, 1995.

Paper 1V: (Special Paper-1V)
Group II: (B) MATERIAL SCIENCE
MSPH414(B): NANOMATERIALS

Unit |

Introduction: Nano size scale, History of Nanotechnology, Quantum Mechanics and Fluctuation in
nanostructure systems, Surface area to volume ratio, Surface energy, chemical potential as a function of
surface curvature, Electrostatic stabilization and Steric stabilization, Idea of zero, one and two dimension
nanostructures, Changes to the system structures, Vacancies in nanocrystals, Dislocations in nanocrystal,
Effect of nanoscale dimensions on various properties: Structural, Thermal, Chemical, Mechanical,
Magnetic, Optical and electronic properties .




Unit 1

Structure and Phase Transitions in Nanocrystals: Introduction, Crystalline phase transitions in
nanocrystals: Phase transitions and grain size dependence, Elementary thermodynamics of the grain size
dependence of phase transitions, Influence of the surface or interface on nanocrystals, Modification of
transition barriers, Geometric evolution of the lattice in nanocrystals: Grain size dependence, Theory ,
Influence of the nanocrystal surface or interface on the lattice parameter, Continuous variation of the
crystal state within nanocrystals .

Unit 111

Synthesis of Nanomaterials: Fabrication methods: High energy ball milling, Lithography:
Photolithography, Electron beam lithography, X-ray lithography, Colloidal and sol-gel methods,
Synthesis inside micelles or using microemulsions, Aerosol synthesis, Spray pyrolysis. Methods for
templating the growth of nanomaterials, Self-assembly and self-organisation, Bio-induced nanomaterials.

Unit IV

Physical Properties of Nanomaterials: Melting point and lattice constants, Mechanical properties, Optical
properties; Surface Plasmon effect, Quantum size effect, Electrical conductivity; Surface Scattering,
Change of Electronic structure, Quantum Transport, Effect of microstructure, Ferroelectric and
dielectrics, Superparamagnetism, Bio-mematic materials.

Unit vV

Applications of Nanomaterials: Application in molecular and nano-electronics, Biological applications,
Quantum well and quantum dot devices, Energy application of nanomaterials; Photochemical cell,
Lithuim —ion battery, Hydrogen storage and thermo-electrics, Environmental application, Photonic
crystals.

Suggested Reading:

1. Guozhong Cao and Ying Wang: Nanostructures and Nanomaterials: Synthesis, Properties and
Applications, 2" Ed., World Scientific, Singapore, 2011.

2. S.M. Lindsay: Introduction to Nanoscience, Oxford University Press, New York, 2010.

3. B.K. Parthasarthy (Edited): Nanoscience and Nanotechnology, Isha Books, Delhi, 2007.

4. Mark Ratner and Daniel Ratner: Nanotechnology: A Gentle Introduction to Next Big Idea,
Pearson Education, 2008.

5. Gregory Timp (Edited): Nanotechnology, Springer, New York, 1999.

6. Charles P. Poole Jr. and Frank J. Owens: Introduction to Nanotechnology, Wiley Interscience,
2003.

7. Catherine Brechignac, Philippe Houdy and Marcel Lahmani, Spinger Berlin Heidelberg:
Nanomaterials and Nanochemistry, New York, 2006.

8. Robert W. Kelsall, lan W. Hamley and Mark Geoghegan (Edited): Nanoscale Science and
Technology, John Wilet & Sons Limited, England, 2005.

9. Yury Gogotsi (Edited): Nanomaterials Handbook, CRC, Taylor & Francis, New York, 2006.

Lab-I
Group I: (A) ELECTRONICS
MSPH421(A): SPECIAL PAPER LAB
List of Experiments:

1. Characteristics of Reflex Klystron
2. Measurement of VSWR and impedance
3. Measurement of dielectric constant



Amplitude modulation and demodulation
Pulse amplitude modulation and demodulation
Optical fiber communication

A/D conversion

D/A Conversion

Pulse width modulation and demodulation

© N O A

Lab-I
Group II: (B) MATERIAL SCIENCE
MSPH421(B): SPECIAL PAPER LAB
List of Experiments:
1. Experiments with introductory Nano Kit. ( Understanding nano scaling and demonstrating
atomic arrangement)
Experiments based on Nano TiO, Solar Cell Trainer Kit. (Four experiments).
Experiments based on ferro-fluid demonstrator. (Three experiments).
Measurement of dielectric constants at microwave frequency.
Determination of Curie temperature for ferromagnetic material.
Experiments with lattice dynamics Kit.

ok own

Lab-11
MSPH422: PROJECT
All the students have to carry out a project. The project work may be experimental or theoretical. Each
student has to carry out his individual project. At the end of the semester each student has to submit a
report of the work. The assessment of the project work will be done by the presentation of the work by the
students.



TEACHING AND EXAMINATION SCHEME

M.Sc. ZOOLOGY (2015-2017)

111 Semester and 1V Semester

Code Description Pd/W | Exam | CIA* | ESE | Total
(hr)

111 Semester 6 3hrs 20 80 100
MSZ0 311 CHORDATE BIOLOGY | 6 3hrs 20 80 100
MSZ0312 VERTEBRATE IMMUNOLOGY AND 3/ 3hrs 20 80 100

ANIMAL CELL CULTURE 3
MSZO 313A/ | ENVIRONMENTAL BIOLOGY I/ 3/ 3hrs 20 80 100
MSZ0O 313B ENTOMOLOGY-I 3

(INSECT- STRUCTURE & FUNCTION)
MSZ0O314A/ ENVIRONMENTAL BIOLOGY Il 12 6hrs 20 80 100

/ENTOMOLOGY-II (SYSTEMATICS,
MSZ0O 314B ECOLOGY AND ECONOMIC

ENTOMOLOGY)
MSZ0321 PRACTICAL 12 6 hrs 20 80 100
MSZ0O322A PRACTICAL 12 6 hrs 20 80 100
MSZ0322B PRACTICAL 120 480 600
TOTAL

1V Semester 6 3hrs 20 80 100
MSZ0 411 CHORDATE BIOLOGY 1l 6 3hrs 20 80 100
MSZ0412 APPLIED ZOOLOGY - ITS TOOLS 3/ 3hrs 20 80 100

AND TECHNIQUES

3

MSZO 413A/ | ENVIRONMENTAL BIOLOGY 1/ 3/ 3hrs 20 80 100
MSZO 413B ENTOMOLOGY-I (INSECTS-

FUNCTION AND DEVELOPMENT) 3
MSZ0414A/ | ENVIRONMENTAL BIOLOGY I/ 12 6hrs 20 80 100
MSZ0O 414B ENTOMOLOGY-II (SYSTEMATICS,

AGRICULTURE ENTOMOLOGY AND

PEST MANAGEMENT )
MSZ0421 PRACTICAL 12 6 hrs 20 80 100
MSZ0O422A PRACTICAL 12 6 hrs 20 80 100
MSZ0422B PRACTICAL 120 480 600

TOTAL




M Sc (Zoology) 2015-2016

SEMESTER — 111

MSZ0O311 CHORDATE BIOLOGY I
Unit: - | Classification of Protochordata and Cyclostomata (up to order), Evolution and affinities of
Protochordata, Life history of Pyrosoma, Doliolum, Salpa, Evolution and affinities of Cyclostomata.
Unit: - 11 Origin and Classification of Pisces, Adaptations in Fishes- Deep sea Adaptations, Offensive
and Defensive Adaptations, Parental care in Fishes, Accessory Respiratory organs, Migration in Fishes.
Sensory organs and lateral line System in Fishes.
Unit:- 111 Classification, Origin and Adaptive Radiations in Amphibia, Extinct Amphibia
(Stegocephalia), Parental care in Amphibia, Neoteny & Paedogenesis.
Unit: - IV Origin and Adaptive Radiations in Reptiles, Extinct reptiles (Dinosaurs), Comparative account
of Snakes and Lizards. Temporal regions of Chelonia, Crocodilia and Ophidia. Locomotion in Snakes.
Unit Vv Poisonous and Non Poisonous Snakes , Poison apparatus and Biting Mechanisms in Snakes,
Symptoms of Snakes Bite and First Aid measures, Snakes venom, Antisera and its production.

MSZ0312 VERTEBRATE IMMUNOLOGY AND ANIMAL CELL CULTURE

Unit: - I Types of Immunities - Innate, Acquired, Active, Passive. Hematopesis. Cells of Immune
system and their differentiation, Organization and structure of Primary and Secondary lymphoid organs.
Unit: - Il Antigen and Super antigen, antigenic determinates (Isotypes, Allotypes and idiotypes) ,

Epitope and haptens , Structure and types of various classes and sub classes of immunoglobulin,
Evolution of antibody diversity.

Unit: - 111 Antigen — antibody interaction- Agglutination, RIA, ELISA and its types- "Indirect" ELISA,
Sandwich ELISA, Competitive ELISA, Western blotting, MHC 1 and Il molecules, expression and
diversity, compliment system : Classical and alternate pathway, lymphocyte trafficking.

Unit: - IV Regulation of immune response, antigen processing and presentation, Hypersensitivity and its
types, Autoimmune disorders (Autoimmunity), Immunodeficiency and AIDS, Hybriodoma technology
and production of monoclonal antibodies.

Unit: - V Animal cell culture, equipments needed for cell culture. Culture procedure , Disintegration of
tissue and primary cell culture, culture media and nutritional requirement of cell in vitro, types of culture
media, evolution and maintenance of cell lines, Cryopreservation.

MSZ0321 PRACTICALS
A. Dissection
1. Scoliodon — Efferent & Afferent System, Cranial nerves, Internal Ear, Brain & Scroll valve
2. Wallago - Cranial nerves
3. Torpedo - Electric organs
B. Osteology of representative classes- Amphibia, Reptiles,
C. Permanent Slides
1. Scoliodon T.S. Gill,
2. Branchiostoma- T.S. oralhood, pharynx, gonad, intestine, Caudal region.
3. Histology of various Amphibia organs- Liver, Intestine, Duodenum, Stomach, Spleen, Kidney,
Ovary, Testis
D Permanent stain preparation- Placoid, Ampulla of Lorenzini
E. Animal cell culture exercise —
1. Preparation of tissue culture medium
2. Preparation of single cell suspension of spleen / thymus
F.  Museum Specimens



1. Hemichordate:-Balanoglosus
2. Urochordate:- Salpa, Doliolum, Oikopleura, Herdmania
3. Cephalochordate:- Petromyzon, Myxine
4. Pisces: Zygaena, Scoliodon, Pristis, Torpedo, Trygon, Belone, Exocoetus, Anabas, Echeneis
Distribution of Marks Marks allotted
1. Dissection 20
2. Spots 6 spots x 3 18
3. Preparation / animal cell culture exercise 12
4. Year work / practical record ( CIA) 10
5. Seminar ( CIA) 10
6. Tour report 20
7. Viva voice 10
Total 100

Suggested readings
(COVERING MSZ0311 AND MSZ0312)
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20.

21.
22.

23.

24.

25.
26.

Text book of Zoology Vol-11 Vertebrates — Parker & Haswell (Edited by Marshall &
Williams) ( ELBS & Macmillion)

Vertebrate life- Pough and McFerland

Life of Vertebrates . J. Z. Yong

Vertebrates : Comparative anatomy, function, Evolution- K. V. Kardong

(Tata MaGraw-Hill Edition)

Comparative Anatomy of Vertebrates- G.C. Kent & R. Carr

The Vertebrate body- Romer & Parsons

Biology of Vertebrates- Walter & Sayles

Elements of Chordate Anatomy- Weichert

. Analysis of Vertebrate Structure- Hildebrand
. Kuby Imuunology — by R.A Goldsby, Thomas. J Kindt, Barbara A. Osborne, W.H Freeman

publication

. Immunobiology by Janeway, Travers, and Walport and Shlomchick, Garland science publication
13.
14,
15.
16.
17.
18.
19.

Essential Immunology by Lan M. Roitt, etc Blackwell science publication

Fundamentals of Immunology by William Paul, Lippinot Williams and Wilkins publication
Understanding immunology —by A.J Cunnigham , Academia press publication

Immunology by Benjamini

Immunology- an introduction by lan Tizzard, Sauders college publication

Animal cell culture techniques by Martin Clynes

Animal Cell Culture Volume 5 of Methods in Molecular Biology Jeffrey W. Pollard, John Marsten
Walker, Humana Press, 1990

Introduction to cell and tissue culture [electronic resource]: theory and technique by Jennie P.
Mather, Penelope E. Roberts, Springer, 1998

Animal Cell Culture: Concept and Application-Shweta Sharma, Oxford University Press 2012
Animal Cell Culture: Concept and Application by Sheelendra Mangal Bhatt, Alpha Science
International Ltd

Animal cell culture & technology 2e, 2nd Revised Edition by M. Butler, Michael Butler, Mike
Butler, CBS Pub. & Distributors Pvt. Itd.

Culture of Animal Cells: A Manual of Basic Technique and Specialized Applications 6th Edition,
by Freshney, R. lan Freshney, Wiley India Pvt. Ltd

Animal cell culture by Ravi, Samanthi Publication,

Animal Cell Culture: Essential Methods, John M. Davis (Editor) ,John Wiley & Sons Animal
cell culture concept and application by Sharma, S, 2012, Scientific publisher, Jodhpur



http://www.google.co.in/search?tbo=p&tbm=bks&q=bibliogroup:%22Methods+in+Molecular+Biology%22&source=gbs_metadata_r&cad=5
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jeffrey+W.+Pollard%22&source=gbs_metadata_r&cad=5
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22John+Marsten+Walker%22&source=gbs_metadata_r&cad=5
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22John+Marsten+Walker%22&source=gbs_metadata_r&cad=5
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jennie+P.+Mather%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jennie+P.+Mather%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Penelope+E.+Roberts%22
http://www.flipkart.com/author/shweta-sharma
http://www.flipkart.com/author/sheelendra-mangal-bhatt
http://www.flipkart.com/author/m-butler
http://www.flipkart.com/author/michael-butler
http://www.flipkart.com/author/mike-butler
http://www.flipkart.com/author/mike-butler
http://www.flipkart.com/author/freshney
http://www.flipkart.com/author/r-ian-freshney
http://www.flipkart.com/author/ravi

27. Animal tissue culture , by Aruni, A.W, 2011- Scientific publisher

28. Cell and tissue culture (HB) — by C.K.Arora and M Prakash —Anmol publication —

29. Animal cell culture — concept and application — S.M Bhatt — Alpha science international Itd.
30. Cell culture technigues — ( PB) — by Swati Rauthan — Lambert academic publishing

31. Lab Manual in Biochemistry, Immunology and Biotechnology -Arti Nigam Book

MSZO313A ENVIRONMENTAL BIOLOGY |

Unit 1:- Ecosystem — Dynamics, Management and stability, homeostasis, niche and its overlapping
.Biosphere — composition and characteristics and types - Lithosphere, hydrosphere and atmosphere.

Unit: - Il Biosphere- Bio geochemical cycle. C, O, N, P, and S. Types of ecosystem- Terrestrial
Ecosystem- characters and biota of forest, grassland, and desert. Desertification — causes creation and
control, Deserts of World.

Unit: - 111 Thar Desert: Its Biota and geophysiological adaptation. Aquatic ecosystem- characteristics,
and biota of Fresh water, Estuarine and marine. Ecological adaptations of animals in — cold desert, high
altitude, lotic and marine environment.

Unit 1V:-. Wildlife zoogeography of India and World with reference to Amphibia, Reptiles, Birds and
Mammals. Endangered & Threatened species of Amphibia, Reptiles, Birds and Mammals of India. (with
examples)

Unit V:- National parks and sanctuaries- with reference to Corbett, Ranthambore, Manas, Desert
National Park, Tal Chhapar Sanctuary, Keoladev National Park. Biosphere reserves- with reference to
Nanda devi, Agasthiayamalai, Dibru-Saikhowa, Nilgiri, Panchmarhi, and Sunderbans.

MSZO314A ENVIRONMENTAL BIOLOGY Il
Unit I:- Basic concept of Ecology - Holism, Ecosystem, Succession and Conservation. Ecological
factors- — Climatic ( light, temperature, rainfall, humidity), Topographic ( altitude, direction of mountain
chain and valley, steepness of slopes), Edaphic( soil complex). Biotic — positive and negative interactions.
Unit I1:-Sustainable development — concept, strategies, principles, threats, and Commissions ( national
and internationals). Unsustainability — concept cause, effect
Unit 11 - Biodiversity: Types, Mega diversity with special reference to India. Hot spots of biodiversity
of India, conservation of biodiversity.- introduction to strategies, insitu, exsitu, protected areas, biosphere
reserve, restoration of endangered species, public participation.
Unit 1V:- Natural resources- Management, monitory and conservation, watershed and wetland
management, Energy crisis
Unit V:- Impact of urbanization and Industrialization on environment, environmental awareness - role of
Government and voluntary organization. Environment education and role of information technology,
role of women in environmental awareness.

MSZ0322A PRACTICAL
(COVERING MSZ0313A AND MSZ0314A)
Measurement of Dissolved oxygen in water
Measurement of free carbon dioxide in water
Measurement of Total Alkalinity in water
Measurement of Sodium in water using flame photometric method.
Measurement of Sulphide in water
Measurement of Nitrate in water
Measurement of phosphate in water
Estimation of biochemical oxygen demand (BOD).
Estimation of chemical oxygen demand (COD).
0. Quantitative estimation of aquatic biota- population density, Phytoplankton / Zooplankton
identification, count, and significance in primary productivity.
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11. Estimation of Soil variables- EC ( Electrical conductivity ), Phosphate and Nitrate

Marking scheme Maximum marks 100
Distribution of Marks Marks allotted
1. Experiment A 20
2. Experiment B 15
3. Spots5x3 15
4. Preparation 10
5. Year work / practical record ( CIA) 10
6. Project work review of literature

and synopsis preparation ( CIA) 10

7. Slide preparation and submission 10

8. Viva voice 10
Total 100

Suggested Readings

1. Environmental Law for the Built Environment by Jack Rostron

2. Fundamental of Ecology by Odum

3. Environment Protection and the Law by Dr. R K Khitoliya

4. Environmental Studies by Singh, Thakur & chauhan

5. Concepts of Ecology by Edward J. Kormondy

6. Ecology, Environment & Pollution - P K Gupta

7. Ecology and Environment by P D Sharma

8. Modern Concept of Ecology by H D Kumar

9. Biodiversity: Science and Development by Castri, f d & Younes

10. Environment and Ecology by R. Rajgopalan — Oxford India publication

11. Diversity Management: Theetical Perspectives and Practical ApproachBs. Sheying Chen

12. Biodiversity by E O Wilson

13. Diversity of life by E O Wilson

14. Threatened Animals of IndieB K Tikadar

15. Environmental science — A Practical manual — I.g Swarjya —PB- B.S Publication

16. Practical skills in Environmental science — PB — by Allen Jones

17. Water analysis — by N.K Dutta ( HB) Eastern book house

18. Handbook of water and waste water analysis — by Kanwaljeet Kaur ( HB) —Atlantic publisher

19. Manual of soil, plant & water analysis —Tahar Ali and Sumiti Naryan — Daya Publishing house

20. Manual of soil, plant and water analysis — by Dhyan singh — Westville publishing house —

21. Soil analysis —P.C Bandyopadhyay ( HB) Daya Publishing house

22. Modern methods in environmental pollution analysis- Harh Kumar — Sarup and sons

23. Principles and practices of air pollution, control & analysis —J.R Mundakavi —IK P. house

24. Environmental pollution analysis - S.M Khopkar — PB- New Age publication

25. Handbook of methods in Environmental studies — water and waste water analysis —S.K Maiti —
vol | and Il — Oxford Book Company

26. Standard Methods For the Examination of Water and Wastewater - Lenore S. Clesceri, Andrew
D. Eaton, Eugene W. Rice , Rodger B. Baird — 22 nd Ed by American Public Health Association
APHA- — Published by Alpha publishing

MSZ0313B ENTOMOLOGY-I
(INSECT- STRUCTURE & FUNCTION)

Unit-1: Insect morphology - Head- Structure & Different Mouth parts. Thorax- Appendages and Wings,
Wing venation & Flight. Abdomen & its Appendages



Unit-11: Structure & Function of Alimentary Canal & Associated glands, Feeding, Nutrition, Digestion
and Absorption

Unit-111:  Excretory organs, Elimination of Nitrogenous Waste, Storage excretion. Salt and water
regulation, Detoxification

Unit-1V: Tracheal system & Respiration in Terrestrial Insects. Respiration in Aquatic insects &
Endoparasitic insects.

Unit-V: Circulatory system, Composition and function of Haemolymph, Insect immunity.

MSZ0O314B ENTOMOLOGY-II
(SYSTEMATICS, ECOLOGY AND ECONOMIC ENTOMOLOGY)

Unit-1: Systematics-

Classification, habit, habitat and distinguishing characters of different orders of class insect ( up to major
families.)

Thysanura

Collembolla

Thysanoptera

Hemiptera

Lepidoptera

Isoptera

IZEEN N -

Unit-11:-Ecology-Intraspecific & Interspecific relations, Social behavior in Hymenoptera and Isoptera,
Effect of various Abiotic factors on Insect life.

Unit-111: Medical entomology- Morphology, Vectorship, Pathogenecity, & Control of —
1. Anopheles, Culex, Aedes- (Mosquito)

2. Musca (Housefly)

3. Xenopsylla (Ratflea)

4. Pediculus — (Human louse)

Veterinary entomology- Morphology, vectorship, pathogenecity, & control of
1. Tabanus (Horse fly)
2. Stomoxys (Stable fly)

Unit-1V: Industrial entomology - Biology Cultivation of beneficial insects -
1. Laccifera lacca

2. Bombyx mori

3. Apis sps.

Unit-V: _Household pests:-Morphology, damage caused & control measures -
Cockroach

Cricket

Ants & termites

Bedbugs

Silver fish

Carpet beetle

ocoakrwpnpE

MSZ0O322B_ PRACTICAL
(COVERING MSZ0313B AND MSZ0314B)

1. To study variations and different modifications of external morphology of insect



13.

14.
15.
16.

To study variations and different modifications of Antennae, Mouth parts, Wings, Legs, genetalia
& ovipositor of different insects

Study of effect of abiotic factors on insects life

To study different developmental stages of life cycle of mulberry silk worm (Bombyx mori) &
lac insects (Laccifer lacca)

To study different developmental stages of life cycle of stored grain pests- Oryzaephilus/
Callosobruchus/ Rhyzopertha / Sitophilus

To isolate and culture bacteria from Housefly (Musca domestica L.) larvae.

To study different developmental stages of life cycle of mosquito.

To study different developmental stages of life cycle of Butterfly (Daniadae / Papilionidae)

To study the food preference of Tribolium in different food grains.

. To study structure of termitarium / Bee Hive/ Wasp Hive
. Mounting:- Antennae, Mouth parts, Wings, Legs, genitalia & ovipositor of different Insects.
. Dissection of Digestive system & nervous system of-

a. Gryllus
b. Cockroach
Insect’s collection, preservation & identification (25 insects) of the orders Hemiptera,
Lepidoptera, Isoptera.
Identification of different insect upto families using dichotomous key.
Preparation and submission of 20 permanent entomological slides
Preparation of Synopsis of assigned Project Work

Marking scheme Maximum marks 100
Distribution of Marks Marks allotted
1. Dissection- 20
2. Slide preparation- 10
3. Spots(5 spots X 3)- 15
4. Collection of insects, preservation & identification- 10
5. Year work / practical record ( CIA) 10
6. Project work Synopsis ( CIA) 10
7. Slide submission(20 slides)- 10
8. Vivavoice 10
9. Identification from dichotomous key.- 05
Total 100

Suggested Readings

1.

abrwn

o

7.
8.

9.
10.
11.

Agricultural Pests of India and South-East Asia - A. S. Atwal, Publisher- Kalyani Publishers,
1986

Forest Entomology - William Ciesla, Publisher- John Wiley & Sons, 2011

Useful and Destructive Insects by Matcalf & filt

Elements of Entomology- Rajendra Singh- Rastogi Publications.

Imms General text book of Entomology, Eds. O. W. Richards and R. G. Davis Chapman and
Hall, London.

Applied Entomology by Nigum & Kumar

Introduction to General and Applied Entomologyby V B Avasthi

General and Applied Entomology, K.K. Nayar, T. N. Ananthkrishan and B.V. Davis, Tata
McGraw -Hill Co.Ltd. Bombay.

The Insect: Structure and function, R.F. Chapman, Cambridge University Press.

The Physiology of Insect , Ed. M.Rockstein ,Vol, 1-5, Academic Press, New York.

Analytical Biochemistry of Insect, Ed. R. B. Turner, Elsevier, Amsterdam.



12.
13.
14.

15.

16.
17.

18.
19.

20.

21.
22.
23.
24.
25.
26.

27.

A Text Book of General Entomology by M.S. Mani

Modem Entomology by Tembhare, D.B.

How to Know The Insects. 1978 , by Roger Bland and H. E. Jaques. 3rd edition, Waveland
Press, Inc.

How to Collect and Preserve Insects: Guide Leaflet Series, No. 39 - Frank Eugene Lutz (Author) ,
Publisher: Literary Licensing, LLC (Aug 25 2012),

Handbook of Entomology- M. R. Dhingra, Publisher- Oxford Book Company,

Medical Entomology for Students - Mike Service (Author), Publisher: Cambridge University
Press; 4 edition,

Handbook of Medical Entomology- William A. Riley, Publisher- Dyson Press, 2009,

Medical Entomology: A Textbook on Public Health and Veterinary Problems Caused by
Arthropods- B.F. Eldridge, J.D. Edman, Publisher- Springer, 2003,

Handbook of Medical Entomology- O. A. 1870-1961 Johannsen, William Albert Riley,
Publisher- BiblioBazaar, 2011,

Ray, D.N. and A.W.A. Brown : Entomology Medical & Veterinary

Bursel, E. : An Introduction to Insect Physiology

Rockstein M. : The Physiology of Insects (Vol. 1-V1)

Shrivastava, K.P. : A Text Book of Applied Entomology (Vol.I-H)

Ross, H.A. : Text Book of Entomology

Practical entomology: a guide to collecting butterflies, moths and other insects Wayside and
woodland series - Richard L. E. Ford, Publisher- F. Warne, 1963,

Forensic Entomology: The Utility of Arthropods in Legal Investigations, Second Edition, Jason
H. Byrd (Editor), James L. Castner (Editor), Publisher: CRC Press; 2 edition



1V Semester (2015-2016)

MSZ0O411 CHORDATE BIOLOGY Il

Unit I —Origin of birds, Affinities, Feathers in birds, Mechanism of flight in birds, Flightless birds, Palate,
Aquatic birds

Unit Il -Types of Beaks and Claws in birds, Parental Care in Birds, Migration in birds, Economic
importance of birds, connecting link- Archaeopteryx

Unit 111 — Origin and Classification (up to sub orders) of Mammals, Prototheria, Metatheria and Eutheria,
Parental care in Mammals, Aquatic Mammals, Dentition in Mammals

Unit IV- Flying mammals (Chiroptera) and their adaptation, Comparative account of Old & New world
Monkeys, Ancestory of Horse and Man

Unit V- Wild life Sanctuaries and National Park of Rajasthan- Keoladeo (Ghana) Bird National Park,
Ranthambore National Park , Wild life Conservation, Important Indian Fauna- Great Indian Bustard
(Ardeotis nigriceps), Gray Langur (Semnopithecus entellus), Tiger (Panthera tigris), Common Peafowl
(Pavo cristatus), Demosielle Crane (Anthropoides virgo),Wild life organizations-WWF

MSZ0412 APPLIED ZOOLOGY - ITS TOOLS & TECHNIQUES

Unit: | - Microscopy: Principle of light transmission, Light Microscopy, Phase contrast, fluorescence
microscopy, confocal electron microscopy, organelle separation by centrifugation, Sepctrophotometry -
Principle & application of UV and visible spectophotometer .

Unit 11- Medical Zoology: Host- Parasite relationship. Mode of infection & pathogenicity of following
pathogens with reference to main  prophylaxis and treatment — Plasmodium , Giardia,
Schistosoma,Wucheria, Taenia, Enterobius

Unit I11- Apiculture: Species of Honey bees in India, identification of Queen, worker, drone, Types of
care & maintenance of bee colonies. Bee hives, Bee Enemies , Extraction of honey and Processing,
Nutritive & Medicinal values of Honey. Lac culture- cultivation, processing, enemies and uses of lac

Unit IV Aquaculture: Fresh water fishes, Transportation of fish seed & brooders, Induced breeding,
Composite fish culture, Fish Farm layout and its management, Fish products, Fresh water Prawn culture
— Species, Technology and Economics, Pearl culture - Culture techniques

Unit V- Population dynamics of Insect Pests, Principles of biological, chemical, mechanicals, Cultural
control of pest, Integrated Pest Management.

MSZ0421 PRACTICALS

A. Dissection

4. Labeo- cranial nerve

5. Cirrhinus mrigala- cranial nerve

6. Clarias, Ophiocephalus, Anabas-Accessory Respiratory organs & Webarian organs.
B. Osteology of representative classes- Aves and Mammals.
C. Permanent Slides

4. Histology of various Mammal organs- Liver, Intestine, Duodenum, Stomach, Spleen, Kidney,

Ovary, Testis.

5. Reptiles- V.S. skin

6. Aves- Various types of Feathers

7. Chick embryology — 18,24,33, 48,72 hours
D.Permanent stain preparation- Cycloid and Ctenoid Scales, Sting of Honey bee, Ticks and mites,
Aphids, Pediculus.


http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDQQFjAB&url=http%3A%2F%2Fwww.ranthamborenationalpark.com%2F&ei=jUJRU6bTBMWUrgf-3YCABw&usg=AFQjCNFGM06wdBVdn-hI-QL74O7EDe8KXA

E . Museum Specimens
5. Amphibia: Necturus, Amphiuma, Ambystoma, Axolotal Larva,
6. Reptiles : Ophiosaurus, Naja, Bungarus, Echis, Hydrophis, Eryx, Python, Crocodilus, Gavialis
7. Aves: Columba, Pavo, Choriotis
8. Mammals: Funambulus, Rattus, Suncus, Presbytis, Maccaca.
F. To study diversity of beaks in birds
G. To study diversity of feet in birds
H. Report on Public awareness about environmental issues.

Distribution of Marks Marks allotted
8. Dissection 20
9. Spots 6 spots x 3 18
10. Preparation 12
11. Year work / practical record ( CIA) 10
12. Seminar ( CIA) 10
13. Awareness file 20
14. Viva voice 10
Total 100
Suggested readings

1.

Text book of Zoology Vol-11 Vertebrates — Parker & Haswell (Edited by Marshall &
Williams) ( ELBS & Macmillion)

Vertebrate life- Pough and McFerland

Life of Vertebrates . J. Z. Yong

Vertebrates : Comparative anatomy, function, Evolution- K. V. Kardong
(Tata MaGraw-Hill Edition)

Comparative Anatomy of Vertebrates- G.C. Kent & R. Carr

The Vertebrate body- Romer & Parsons

Biology of Vertebrates- Walter & Sayles

Elements of Chordate Anatomy- Weichert

Analysis of Vertebrate Structure- Hildebrand

. Fish and Fisheries- Shukla, Pandey

. Applied Entomology- P. G. Fenemore, A Prakash

. Freshwater Aquaculture- Santhanam et al.

. Aguaculture- T. V. R. Pilley

. Sericulture & Silk Industry- D. C. Sarkar

. Economic Zoology- Shukla Upadhyay

. Elements of Entomology- Rajendra Singh

. Insect Pest of crop- S. Pradhan

. Applied zoology- Ansari,Varma,Sharma

. Medical Entomology: A Textbook on Public Health and Veterinary Problems Caused by

Arthropods- B.F. Eldridge, J.D. Edman, Publisher- Springer, 2003,

. Handbook of Medical Entomology- O. A. 1870-1961 Johannsen, William Albert Riley,

Publisher- BiblioBazaar, 2011

MSZ0O413A ENVIRONMENTAL BIOLOGY |

Unit -1 — Population Ecology — Definition, Density, Mortality, Natality, population fluctuation, dispersal,
equilibrium, age pyramid, distribution, growth curve. Factors affecting population growth and regulation.
Unit — 1l — Environmental Pollution — Air pollution — Types of pollutants, secondary air pollution, effect
and control. Water pollution — Types of pollutants, sources, effects and control. Noise pollution — Source,
properties, measurements of noise, effect & control.



Unit —I11- Environmental Pollution - Soil pollution- sources, effects and control, Radiation Pollution —
Types of radiation, nuclear fallouts, effect of radiation on ecosystem, Nuclear accident. Thermal Pollution
— Source, effect and control.

Unit IV — Impact of environmental pollution — Global warming, Acid rain, Green house effect, Ozone
layer depletion, Solid Waste — Disposal & Management.

Unit — V — Ecotoxicology — Introduction, principle, types of ecotoxicants, Dose —Response Relationship.
Toxic effects and impact from individual to ecosystem.

MSZO414A ENVIRONMENTAL BIOLOGY I

Unit -1- Bioaccumulation, Biomagnifications — Biological transfer of bioaccumulation in ecosystem.
Bioremediation — Need, merits, scope and current status. Biodegradation — plastic and pesticides.

Unit — 1l- Health Hazards — Pesticides, Heavy metals, Dyes, Detergents and Fertilizers. Monitoring and
remedial measures to control these pollutants.

Unit IlI-Environment Impact Assessment (EIA) — Concept, objectives, components, methodology,
Environment Appraisal committees. Benefits of EIA Process.

Unit — V- Remote Sensing — Introduction, physical basis for remote sensing, process, specified remote
sensing satellites , system for data collection. Application & advantages of remote sensing.

Unit — V — Environmental policy in India, problems in making & implementing the

Environmental laws, Indian Environmental Acts — Duties of State & Central Board, Wild life protection
Act 1972, Biodiversity Act 2002, Environment protection Act1986, National Environment Tribunal Act
1995, Air (Prevention and Control of Pollution) Act 1981, Water (Prevention and Control of Pollution)
Act 1974.

MSZ0422A PRACTICALS

Biomass and population density of terrestrial group, sampling and statistical analysis.
Measurement of potassium in water using flame photometric method.
Measurement of magnesium in water

Measurement of Chloride in water

Measurement of Silicate in water

Estimation of tannin and lignin in polluted water

Estimation of water quality index

Air pollution study

Study of microbes in polluted and fresh water

10 Identification and study of different migratory birds of this region

11. Visit to environmental important site.

12. Project Report

©CoNoO~whE

Marking scheme Maximum marks 100

Distribution of Marks Marks allotted
10. Experiment A 20
11. Experiment B 15
12. Experiment C 10
13. Spots 5x 3 15
14. Year work / practical record ( CIA) 10
15. Project work report submission and presentation ( CIA) 10
16. Visit to environmental important site 10
17. Viva voice 10

Total 100



Suggested Readings

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,

45.
46.

47.

Environmental Law for the Built Environment by Jack Rostron

Fundamental of Ecology by Odum

Environment Protection and the Law by Dr. R K Khitoliya

Environmental Studies by Singh, Thakur & chauhan

Concepts of Ecology by Edward J. Kormondy

Ecology, Environment & Pollution by P K Gupta

Ecology and Environment by P D Sharma

Modern Concept of Ecology by H D Kumar

Threatened Animals of Indidy B K Tikadar

Environmental science — A Practical manual — I.g Swarjya —PB- B.S Publication

Practical skills in Environmental science — PB — by Allen Jones

Water analysis — by N.K Dutta ( HB) Eastern book house

Handbook of water and waste water analysis — by Kanwaljeet Kaur ( HB) —Atlantic publisher
Manual of soil, plant and water analysis — by Tahar Ali and Sumiti Naryan — Daya Publishing
house

Manual of soil, plant and water analysis — by Dhyan singh — Westville publishing house —

Soil analysis — by P.C Bandyopadhyay ( HB) Daya Publishing house

Modern methods in environmental pollution analysis- Harh Kumar — Sarup and sons

Principles and practices of air pollution , control and analysis — byJ.R Mundakavi —IK publishing
house

Environmental pollution analysis — by- S.M Khopkar — PB- New Age publication

Handbook of methods in Environmental studies — water and waste water analysis — byS.K Maiti —
vol I and Il — Oxford Book Company

Standard Methods For the Examination of Water and Wastewater (Hardcover) by Lenore S.
Clesceri, Andrew D. Eaton, Eugene W. Rice , Rodger B. Baird ( HB) — 22 nd Ed by American
Public Health Association APHA- — Published by Alpha publishing

MSZ0413B ENTOMOLOGY |
(INSECTS- FUNCTION AND DEVELOPMENT)

Unit I:- Nervous System — Basic Components, Basic Function Anatomy, Brain, Transmission of nerve,
impulse in insects.

Unit: - Il Endocrine System — Endocrine organs, Hormones and Pheromones, Endocrine control of
Polymorphism in Insects.

Unit I11:- Perception of the Environment:-

el NS =

Eyes - Compound eyes, functioning of eyes other visual receptors.
Sound producing organs.

Light producing organs.

Thermoregulation.

Unit 1V; - Reproduction in Insects.

1.
2.
3.

Reproduction System male.

Reproduction System female

Insects Embryology — Egg and its development upto formation of extra embryonic membranes,
viviparity, Polyembryony, Parthenogenesis and Paedogenesis.



Unit V:- Post embryonic Development:-
1. Hatching
2. Metamorphosis
a. Larval development and type of larvae
b. Pupal development
3. Control of post embryonic development
4. Diapause.

MSZ0O414B ENTOMOLOGY I
(SYSTEMATICS, AGRICULTURE ENTOMOLOGY AND PEST MANAGEMENT)

Unit I:- Systematics
Classification, habit, habitat and distinguishing characters of different order of class Insecta classification

up to major families.

1. Odonata

2. Orthoptera

3. Diptera

4. Hymenoptera
5. Coleoptera

Unit Il:- Agriculture entomology - |
Systematic position, morphology, Damage and Control Measures of —
1. Pests of Vegetables & Fruits ;-
a. Dacus cucurbitae (Melon fly)
b. Papilio demoleus (Lemon butterfly)
2. Pests of Sugarcane:-
a. Pyrilla perpusilla (Sugarcane leaf hopper)
b. Scirpophaga novella ( Sugarcane top borer)
3. Pests of pulses and oilseeds;-
a. Helicoverpa armigera (Cotton boll worm)
b. Lipaphis erysimi (Mustard Aphid)
4. Polyphagus Pests :-
a. Schistocerca gregaria (Desert Locust)
b. Locusta migratoria (Migratory Locust)

Unit I11:- Agriculture entomology - |1

1. Pests of cereals :-
a. Mythimna seperata (Northern armyworm)
b. Sitobion avenae (Wheat Aphid)

2. Pests of fiber crop:-
a. Pectinophora gossypiella (Pink boll worm)
b. Dysdercus koenigii (Cotton stainer)

3. Pests of paddy:-
a. Dicladispa armigera (Spiny Leaf Beetle)
b. Spodoptera sps (African army worm)

4. Pests of stored grains:-
a. Rhyzopertha dominica (Lesser Grain Borer)
b. Tribolium sps (Red Flour Beetles)

Unit IV:- Forensic entomology:
1. Introduction



o~

Insects of forensic importance

Entomological evidence collection during death investigations

Forensic entomological decomposition

Preliminary Idea about Post Mortem Interval (PMI)

Preliminary idea about some forensic important insects- Flies & Beetles

Unit V:- Pests management
1. Concept of Pests.
2. Physical, Mechanical, Cultural & Biological Control.
3. Modern methods of Control.
4. Integrated pest management (IPM)

MSZ0422B PRACTICALS

1. Culture of Drosophila and study of its different developmental stages of life cycle.
2. Toisolate and mount salivary glands of Drosophila.
3. To identify male and female individual from the given Grasshopper set.
4. To identify male and female individual from the given Drosophila set.
5. Demonstration of biological control of Aphids using Coccinella (Lady bird beetle)
6. To study modern bee hive structure and its different parts.
7. To study different plant protecting equipments. ( Spraying & Dusting )
8. Method of formulation and dilution of different insecticides.
9. Study of different castes of honey bee and termite.
10. Mounting : sting apparatus of Honey bee/ Wasp
11. To identify and locate tympanum of Grasshopper
12. Dissection :- Digestive and Nervous System of
a. Grasshopper
b. Honey bee
c. Wasp
13. Insect Collection, preservation and identification of insects. 25 different insects of - Odonata,
Orthoptera, Diptera, Hymenoptera, Coleoptera.
14. Identification of different order of insects up to families by using dichotomous keys.
15. Preparation and submission of 20 permanent entomological slides
16. Project Report.
Marking scheme Maximum marks 100
Distribution of Marks Marks allotted
1. Dissection- 20
2. Slide preparation- 10
3. Spots(5 spots X 3)- 15
4. Collection of insects, preservation & identification- 10
5. Year work / practical record ( CIA) 10
6. Project work report submission and presentation ( CIA) 10
7. Slide submission (20 slides)- 10
8. Vivavoice 10
9. Identification from dichotomous key.- 05

Total 100

Suggested reading
1. Modern Entomology (Second edition): D. B. Tembhare, Himalaya Publication House, Bombay.



N

Nookow

10.
11.
12.
13.

14.

Destruction and Useful Insect, Their Hanits and Control, C. L. Metcalf, W. P. Flint and R. 1.
Metcalf, Mc Grow | Il Co. New York.

Text Book of Entomology, K. P. Shivastava, Vol. 1 And 2 Kalyani Publication, Ludhiana.
Agriculture Entomology, H. S. Dennis, Timber Press Inc.

A Text Book of Agricultural Entomology ESSIG : College Entomology by Hemsingh Pruthi
Entomology: At a Glance Volume 2 Objective Fundamentals- R.C. Saxena, Agrotech Publishing,
The Science of Entomology. William S. Romoser and John G. Stoffolano, Jr. Fourth
edition. WBC/McGraw-Hill, Boston, MA 1998

Oldoyd, N. : A Collection, Preserving and Studying Insects

Roger P. and Anderson : Forest and Shade Tree Entomology

Fradt, R.E. : Fundamentals of Applied Entomology

Smith, K.G.V. : Insects and Other Arthropods of Medical Importance

Berryman, A. (1986) Forest Insects: Principles and Practice of Population Management. Plenum
Press, New York.

Coulson, R.N. and Witter, J.A. (1984) Forest Entomology: Ecology and Management. John
Wiley & Sons, Inc., New York.

Applied Entomology: ICAR JRF ARS SAUSs Entrance Exams UPSC Civil Services Prelims 2nd
ed, Author: D S Reddy



