SRIDEV SUMAN UTTARAKHAND UNIVERSITY, BADSHAHITHALT.. TEHR]
GARHWAL
SYLLABUS: BOTANY COURSE FOR M.Sc. STUDENTS (4 SEMESTERS)

OBIECTIVES OF THE COURSE

To ieach the fundamental concepts of Botany and their apphications, the syllabus pertaming to
M.S¢. (2 Year Degree Course) i the subject of Botany has beén peepared as per provision of
LHGE module ‘and the detnand of the academic énvironment. The syllabus contents are dulv
arranged unit-wise and contents are included in sech a menner that due importance is given o
requisite infcliectual and laboratory skill. The M. Sc. course of Botany consists of 2 year course
with semester sysiem — in all 4 semesters (Two semesters in each year),

Total Marks ; 2000 {1000 per year and 500 per semester) of core and cleetive disciplines

M.Sc. Semester |
Paper | Title Paper Code Max. Marks (100}
No, | Ext. Inx.
[ Microbiology (Hacteria, Viruses and | BOTI0] 80 20
|| Licheéns) ) .
1l Mycology and Plant Pathology BOTI02 ] 0
U | Phyeology and Bryology BOTI03 _| 80 20
Fi Preridophyla, Gymnosperms.  and | BOTI04 B 20
| Palseobotany o = |
| Lub Course BOTIOP B0 20
M.Sc. Semester 11
Paper | Title Paper Code | Max. Marks (100)
o, — | Ext Int.
I Taxonomy of Angiosperms BOT201 | &0 20
11 Cytogenetics and Molecular Biology BOT202 | 80 |20
|m Fronomic Bomny ) BOTI03 | BD 20
™ Plant  Morphology.  Anatormy  and | BOT204 | ®0 20
Esmbryolosy I
| Lab Course BOT20P | 50 20
M. 8¢, Semester 111
Paper | Title Paper Code | Max. Marks {100)
M. | Ext. Int.
1 Plant Physiology and Biochemistry BOT30 | 80 20
n Plant Ecolopy and Resmote Sensing. | BOT302 | B0 20
1m Piant Biotechnology | BOT203 | 80 2
™ Elective (Any one of the following) I |
{a} Plant Heslth Managemgnt BOT304/EL B0 20
by Diversity and Cultivation of |
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Mishwooms |
(c) Applied Plant Anatomy BOT34F2
id) Boosystem. Analysis, GIS and | BOI304KES
Hemote Scnsing
¢} Environmental Management with | BOT305/E4
Reference to Westem Himalava.
BOT305ES
Lab Course BOTIOP: il 20
M_5c. Semester IV
| Paper | Title Paper Code Max. Marks (100}
| Mo = Ext. Int.
|1 Plarit Breeding and Biostatistics: BOT40] RO 20
1 Conservaton Biology BOT402 11 20
m In-vitro Techoologies and Industrinl '
Applications BOT403 i) 20
IV | Elective Paper(Any one of the following)
(a) Forest Ecology BOT4M/E] £0 ]
(B) Industrial Microbiolopy BOT404/E2
(c) Ethnobotany ) BOT4H/ES
td) Pabynology  and  pollination
Biology BOT4ME4
(e) Seed Pathology BOT4M/ES -
Lab Course BOTA0P =i 20
SYLLABUS
SEMESTER I
Paper 1 (BOT101): Microbiology (Bacteria, Viruses and Lichens)
Umit 1:

L. General account of Mieroarganisms: History of microbiology. classification of
micmarganisms- five kingdom classification,characteristic featurss of bacteria and
actinomycetes,

2. Culture Study of Microorganisms: Methods of isolation and culture of microorganisms;
measurement of nucrobial growth: miceobial genetics.

Lmie 2:

I. Morphalogy and structure of Bacterial cells: Morphology af Bacterial cells based on
size, shape and arvanpement. fine strocture of bacterial cells{of both Gram-nezative and
Ciram-positive Bactenia) - capsule cell wall, cell appendages {flagella, fimbrae and pilli).
1 Smucture of plasma membrane, cytoplasmic inclusions- mesosomes, chlommsome.

LUmit 3:

1. Morphology and structure of viruses: History: morphology. fine structire, shape and
classification of virusss.
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2: Microphages and Prions, Tobacco mosaic vims {TMW), Ta
3. Bactertophage and HIV- their fine structure, penome organization and multiplication,
bactenophags therapy,
Uimit 4
1. Robe of microorganism: Root nodules, nif gene mgam.:anum rofe of microorgamsms i
sol (decomposition and nutrient cveling ), warer and air; yole in industey- production of
a:mbmm:s. bio-fertilizers dnd bio-pesticides,

2. Gensral accountof lichens: Ocoomence, classificabon, morphology. anatomy.
mpmm:‘dm and their imporance,

SUGGESTED READINGS:

1. Doelie, HW. and TG Heden 1986, Applicd Microbiology, Kluwer Acadomic Press. Lordoi
2. Pelezar, M.J., Chan, ECS and Kreig, N.R. 1993. Microbiology, Concept and Applications. Mc
Graw Hill, Méw Yok,

3. Ross. F.C. 1983, Introductory Microbiology. Charles E. Merril. Publ. Co. Columbus, Ohio.
4. Alexander, M. 199]. Microbial Ecology. John Wiley aml Sons. New York.

5. APHA, 1971, Standard Methods for the Examination of water and Waste Water. Washington
De

b Anlas: B M. Principle of Microbiology.

7. Buard, R.G. and D.W., Lovelock 1975. Seme Method for Micrabiclogical Assay. Acadmic
Press, MNew York

B. Casida. [ E. 1968, Industrial Micrabiolowgy. John: Wiley and Sons, New York,

9, Clifford, H.T, and W, Stephenson 1973, An Introduction to Numerical Classlﬁcahm
Academic press, New York.

10; Doelle, HW, and C.G., Heden 1986, Applicd Microbiology. Kiuwer Asad:-Fress. London,
11, Kaushik, P, 1996, Introductory Microbiology. Embkay Pobl, Delhi.

12, Miller, B:M. and W, Litsky 1976, Industral Microbiology, Me Graw Hill New York,

13, Mukherjee, K.G. and Ved Pal Singh, 1997, Frontiers in Applicd Microbiology. Rastozi Publ,
Meerut

14. Norris, LR and DLW, Ribbons 1970, Methods in Microbiology, Academic Press, Londen,
15 Pawer, C.B. and H.F. Dagimawala 1996, General Microbiclogy 2 Vols. Himalaya Pub.
House, Mew Dethi,

16. Ross, F.C. 1983, Introduciory Microbiology, Charles E, Merril Publ. Co, Columbus. Ohio.

Paper 11 (BOT102): Myeology and Plant Patholoey
MYV OUDLODGY

LT |

1. Histony o Mycology; Tndia:and sbroad,

2. Gieneral characters of Fungi: Substrate relationship in fungi: Cell ultra-structure; unicellutar
and mniticellular srganization. nuirition {saprohic, Motrophic, symbiotic); reprodisction
ivegetative, asewual, scxual).

3. Becent trends in the classification.

Umit2 )

1. Phylogeny of Fungs; General account of Mastigomyconing, Zygomycoting, Ascomycoting,
Basidiomycuting, Deuteromycoting; Fungy in industry, medicine and as food.

L Mycorrhizae, Fungi as bio-control agents,

e




3. Symiptoms; cavsal organisms of plant pathogens belonging to various fungal clasdes Le
Mastigomycnting.: Zygomycoting, deomypeotma, Basidiomycoting and Deuteromyeonina,

PLANT PATHOLDCY

Unit 3

|. History of plant pathology in India: Losses caused by pathogens and pests: types of pathogens,
symptoms of different discases.

Z. Plant-microbe intersclion: pathogenesis: prepenctration, peretranicon and post peactrahion
evenls, and factors affecting discase development (hast factors. envirenmeantal factors, virulence
and susceptibility

3. Disgermination of pathogens: Means of dissemination (active and passive dissemination)

Uimit 4

1. Disease control; Cultural practices, chemical methods (insecticides. systemic and nonsysteniic
chemical), biological control: introduction. biological control of fnsects and pesls, use of
resistant varieties, mtegrated mamapement for disease control, quarantme.

2L Brief account, structure, importance, disgase cycle and control of the following:

(i) Dramping off. (i) Wilt, (iii) Root rot, stem rot and frait v, (jiv) Mildews (powdery and
dowry ), (v) Busts, (vi) Smuts, (vit) Leal spots and feaf blights.,

3, General characteristics, impormnee, disease cycle and control of the following:

(i) Bacterial dizease; (ii) viral disease, (iii) mycoplasma ilisease, {iv) phyioplasma dicsease,

SUGGESTENREADINGS:

1. Amsworth, G.C. 1971, Ainsworth and Bishy's Dictionary of Genera of Fungi. Central Myco,
Inst. Kew. Burrew, LK.

2, Alexopoulus, C.L., Mims, C.W, and Biackwell, M. 1996 Introductory Myeology. Tehn Willey
& Sons Inc. -

3. Bilgrami, K.S. 1982. Physiclogy of Fungi. Bishen Singh Mahendrapal Singh: Dehradun.

4. Clifton, A. 1958, Inroduction to the Bacteria: MeGraw-Hill bookl o, New York.

5, Mandahar, C.L. 1978, Introdoction to Plant Virnses. Chend & Co. Lid., Delhi.

6. Mehnotra, R.S. and Aneja. R.S. 1998, An Infroduction to Mycology. New Age Intermediate
Press.

7. Webster, 1. 1985, Introduction to Fungi. Cambridge University Press.

Paper 1L (BOT103): Phyceology and Bryvology

PHYCOLOGY

Unit 1

1. Algal hubitats,

2, Thallus organization, cell structure and reprodoction (vepetative, assxua and sexual).

3 Aldgal Classification, Criteria for classification of algac: plements. rescrve food and flagelia,
4. Phylogeny and interrelationships of alpae.

Unit 2

|, Classification and salient features of Chlofophvia. Charophyvia. Xanthophbwta, Bacillariophyta,
Phacopiryta, Rhodophyta and Cyanophyte.

2. A knowledge of algal life eveles; alternation of senerations in slgae: cytolopy and sexuslity,
physiology dnd Mochemistry of dlgae; nilrogen fixation; parsitic &lgie
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3. Economic importance of Algae, Algal blooms, alpal biofertilizers. algae as food ard feed: uses
af algae in industry,

BRYOLOCY

LUnit 3

| Morphology, structure rq:u'ndncrmn and life history.

2. Classification and Phylogeny of vatious groups.

3. General account of Marchantiales, Jungermanmiales, Calobryales, Sphacrocarpales, and
Anthocorotales,

Uik 4

I. General sceount of Sphagnales. Andreales. Funariales. and Polytrichales:

2. Knowledge of the distribution of bryophytes m the Himalaya.

3. Ecology of brvophytes. their association with other organisms.

4, Fossil brvophivies: General account.

SUGGESTED READINGS:

L. Cavers, F..197% The Interrelationskips of the Bryophyies Reprint. Bizhen Singh Mahendrapal
Singh, Dehradum,

2. Fritsch, F.E. 1979 The Structure and Reproduction of Algae, Reprint. Bishen Singh
Mahendrapal Singh, Dehradun '

3. Kashyap, 5.R. 1968, Liverworts of the Western Himaluvas and Punjab Plains. The Chromica
Botaric Co. Delhi.

4. Kumar, HI, |988: Intraductory Phycology, Affiliated East-West Pross Lid., New Delhl.

5. Moms, 1. 1986, An Introduction to the Algas. Cambridpe University Press, TLK,

6. Paribar, N.5.1991. Bryophyta. Central Book Depot, Allahabaz,

7. Presseou, G.W, Algac: A Review. Bishen Singh Mahendrapal Singh, =

#. Pun, ®. 1980, Breophynes. Amma Ram & Sons, Delhi -

9. Ram Udar. Fifty vears of Bryclogy in Tnidia. Golden Jubilee Serics. 1BS, New Delhi

10. Round, F.E. 1986.The Biology of Algae. Cambridge University Press, Cambridge.

11, Soath; G.M. 19355, Cryptogamic Botany. Vol. 1 and T1. Tats Me Graw Hill, New Delhi.

12, Stewart, WM. and Rathwell, (W 1993, Palechotany and the Evohition of Plants.
Cambridige Tiniversity Press.

Faper IV (BOT104): Pteridophyta, Gymnosperms and Palaeobotany

FTERITPHYTA

LUinit 1

| History, origin, classification, present and past distribution, morphology and Tife history of the
Following types.

a. Psilophyta: Psilophytales ( Psilophyron) and Psitotales (Psuonm).

5. Lycophyts: Lepidodendrales { Lepidodendron), Lycopodiales { Phylloglossunn),
Lepidospermales | Lepidocarpon) end Tsoetales [fsoeres ),

c. Sphenophyta: Salicnt features of order Hyeniales, Sphenophyiiales and Calamitales

d. Prerophyiy: A general account of Ophinglossales Osmundales Filicales,and Sahvmiales
GYMNOSPERMS

Unit 2

L. Classification and distrbution of Gymnasperms in India with special reférence to Himalaya:
2. Study of morphology. structure and life-history as illustrated by the following and indicated in
the: practical work:
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Preridospermales: Palaeozoic and Mesozoic groups with references fo Lyvginopteridaceas
{Taginopterix) and Medullosaceae ( Trigonocarpus), A general account of Glossoprenideceac.

3, Benniettitales: A general sccount.of Cycadevidaceae, Williamsoniaceac and Wiclandicllaccas,
Unit 3

1. Cycadales: A detailed account including distribution of Tiving Cycads.

2. A general acoount of Pentoxylales snd Cordaitales.

3. Ginkgoales) Ginkga,

4. A general account of Tossil and living Coniferales and Taxales.

5. Ephedrates, Welwitschiales and Gnetales: A general account.

6. Economic importance of Gymnosperms,

PALAEOBOTANY

Limit 4

I. Definition of fossil. different types of plant fossils as per their mode of preservation, concept
of form gems.

2. Indian Gondwana Sequence, a general aceounl.

- Introductory fdea of Continental Prift Hypothesis:

SUGLGESTED READINGS:

. Andrews, HN. 1961, Studies in Palaeobotany. New York.

2. Baker, J.G. 1995, Handbook of the Fern Allies. Reprint. Bishen Smgh Mahendra Pal Singh,
Debradun.

3. Bhatragar. S.P. and Mitra, A. 1996, Gymnosperms: New Ape International Pet. Tid, New
Deihi;

4. Beddome, R.FL. 1966, The Ferns of British India. 2 Vols. Oxford and IBH. New Delhi.

i, Chamberlain, C.I. 19535, Gymnospenns: Stnicture and Evolution. I.'J-iina&'r. o

fi. Eams; AL 1969, Morphology oF Lower Vascular Plants,

7. Paribiar. N.5. 1996, Biology & Morphology of Preridophytes, Central Book Depot Allahabad.
8. Raizaita, M.R and Sahni, K.C. 1958, Living Indian Gyinnosperms,

o, Bahmi, B.C. 1996, Gyvmnosperms of India and Adjacent Countrics. Bishen Singh Mahendrapal
Singh, Dehradun,

Y- Seward, ALC. 1919, Fossil Plants for Studerits of Botany and Geology. 4 Vols. Cambridgs.

11. Spome. KR, 1991, The Mophology of Plendephyies, Huichimson Library Series London

Lafy Course (BOT10F);

L. Study of representative genera of Zygomycoting, Ascomveotina, Basidiomycoting and
Devterommyeotin. :

2. Symptomatology of at least one disensed specimen of plant pathogens belonging to various
lungal classes Lo, Masngomycoting, Zygomycotiia, scomycoting, hasidicmycoting and
denteromveoting, bacleria and viruses,

1. Aseptic methods and demenstation of instruments viz, mitoelave. hot air oven, incehator,
laminar air flow.

4. Diirect examination of oot nodule bacteria under microscope and isolation of Rhzohiam n
root nodules..

5. Iselation and enumeration of microbes from natural samples (soil and water) by agar plate
fechnigque.

f. Morphological study of representative members of algae: Microcisnis, Lynghva,
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Ovlindrogpermim, Glocatrichid, Scytonemd. Pandoring, Eudoring, Scerdesmuy, Pecfasirun
Hydrodicovon, Ulva, Enteromorpha. Drapernaldiopsis, Stgeoctonivm, Fritschiella, Coleochaere,
Bulkochaete, Cosmarium, Cawlerpa, Nitella, Dictyota, Gelidium, Gracillaria, Batrachospermum
and Podveiplona

7. Bty and identification with suitable preparanons of Ricewcargus, Targania, Crabthodinm,
Plagiochasma, Asterelia (Fimbriaria), Dumortieva, Sewardiefla, Peilia, Fossombronia, Poreila,
Calelryunm, Notothylas, Sphagmem, Polytrichum and Funaria,

8. Fsilotum, [soetes. Ophioglossum, | Osmunda,, Polypodium, 4zofla. Selvinia and impontant
fossil tvpes.

¥ Cyeas, Glikgo, Ables, Cedrgs, Crypiomeria, Cupresss, Podocarpiis, Cephalotaos,
Argncaria, Taxus, and CFoetam

10 Study of available tossil flora through specimens-and slides, ele,

SEMESTERTI
Paper 1 {BOT201): Taxonomy of Anglosperms
Unit 1
L. Ongin of intra-population variation: Population and the environment; ccads and ecotypes.
evolution and differcotintion of species- vanious models.
2. The species concepts; taxonomic hierarchy. species, genus, family and other categories:
principles used in assessing relationship, delimitation of taxa-and attribution of rank.
Umnift 2
3, Saliemt featres of the [nternational Code of Nomenclature for Algas, Fung and Planis (1CN)
4. Taxonomic evidences and Taxonomic tools: anatomy, palynology, embryology.
phytochemistry, histological, cytological, phytochemical, serological, I:-:m.hn:mu.ni and molecular
lechmiques. -
Unit 3
5. Systemi of angiosperm classification: Phenetic versus phylopenstic svstems; cladistics m
bawonomy; major systems: of classitication {Bentham and Hooker, Hutchinson, Cronguist) and
their relative merits and demerits.
. Herbaria and Botamcal gardenis: General account.
7. Plant exploration in India with reference to North-West Himalaya.
B. Stams of flowering plant diversity in Garbwal Himalava:
Uinil 4
Distinguishing leatures and sconomic importance of Dicot families of
(i) Polypetalac- Magnoliaceae. Violaceas. Linaceae.  Rutaceas, Rhammaceae.
Sapindaceas, Anacardincess; Myrmtaceac,
il Gamopetalac- Dipterocarpaceas, Ericaceae, Oleacese, Rubiaceas, Asteraceac,
Acanthaceae.
(i)  Monochlznmvdeae- Chenopodiscess. Amamnithaceas, Urticacene,
vl Mokocots- Orchidacese | Arecaccac. Liliaceae. Amaryllidaceas. Fingiberacead,
Dinscoreaceas, Cyvperaceas, Poaceas.

SUGGESTED READINGS

l. Babo C.R. 1976, Herhaceous Floma of Tichradun, CSIR. New' Delhi.
2. Cole, AJ, 1969, Numerical Taxonomy. Academic Press; London.
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3. Cronguest, AL 1981, An Imegrated System of Classification of Flowcering Plants. Columlia
Unversity Press, Mew vork.

4. Davis, P.H. and Heyvhood, V. H. 1973, Principles of angiosperms Taxonomy. Robert E.
Freiger

Pub, Co.. New York..

5. Caur, R, 1999, Flora of District Garhwal: NW Himalays, Transmedia, Srinagar, Garhwal,
6. Grant, V. 1971. Plant Speciation. Coluntbia University Press, Now York

7. Grant, W.F. 1984, Plant Biosvstematics. Academic Press, London,

&. Harrison, H.). 1971, New Concepts in Flowering Plant Taxonomy. Hieman Educationnal
Books Ltd.. London.

9, Heywood, V H. and Moore. IV 3. 1984 Current Concepts n Plant Taxonomy; Academic
Prizs, London

0. Hutchinsom, J. 1973, The Familiés of Flowering Planis. 2 Vols, Oxford University Press,

O ford.

L1. Jain, 5. K. and Hao, K.R. 1977. A handbook of Figld and Herbarinm methods, Today and
Tomomrow, New Defhi. '

12, Jones. A.D. and Wilbins, AL, 1971, Variations and Adaprations in Plant Species. Hieman &
Co. Educational Books Lid., Londorn.

13. Jomies, S B, Jr. and Luchsinger, A.F. 1986, Plant Systematic (2nd editien). MeGraw- Hill
Book Co., New York. ' _

14. Lewrence, H'W. 1951, Taxonomy of Vasculir Plants. Reprint Oxford and IBH. Sew Delni
15. Naithand, B.D. 1985, Flora of Chamoli, 2 Vols, BSL, Calcutta Nordenstam, B, El Guealy, G.
and Kassas, M. 2000, Plant Systematic for 21st Cenmry. Portlant Press Ltil., London,

16. Radford, A.E. 1986, Fundamentals of Plant Systematics. Harper & Row Publications, USA..
17. Singh. H. 1978 Embryology of Gymnosperms. Ercyclopaedia of Plang Anatamy X,
Gebruder Bortraeger, Berdin,

Paper 1L (BOT202): Cytogenetics and Molecular Biology

Cnit 1

I. The dymanuc cell: Structural organizstion of the plant cell; specialized plant cell

2. Cell wall: structure and functions; biogenesis, growth.

3. Plasma membrane: structore, models and Runctions; sites for ATPascs, lon carmiers. chanmels
and pumps, receplors.

4. Mitochonilria mmd chloroplast Stucturs; genome organization, gene expression,

Unit 2

1. Nucheus: structure, nuclear pores, nuclcosome organization.

1. Ribosomes: Strucmre, cytopratein synthesis.

3. Chromatin orgenization: Chromosime structure and packaging of DNA, molecular
organization of centromere and telomere, eachromatin and heterochromatin, specialized types of
chromosomes; polytere, lamphrush, B-chromesomes and sex chromosomes.

Unit 3

1. Principles of inhetitance: Mendelian liws along with molecular explanations, Excepticns t
Mendeliun laws, lethal alleles and Gene Interactions.

2. Structural and numerical alterations in chromosomes: Origin, occurrence, production and
meinsis ol haploiils, ancuploids and euploids, induction and characterization of trisomics and
MEOSOITHCS.
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3. Genetics of prokaryotes and eukarvotic oraanedles: genetic recombination of phage: sensic
transpostaticon. conjugetion anl transduction i bacteria, cvioplasmic male stenility.

Umit 4

L Giene structure and expression: Genetic fine structure, cis-trans test; fing structure analvsis of
cukaryotes. introns and their sianificance, repulation ol géne expression in prokarvotes and
enkaryotes. DNA damuge and repair mechanism, defects m DINA repair; Initiation of cancer at
cellular level, proto-oncogenes and oncogenes.

2. Genetic recombination and penetic mapping: Recombination; indepenident asstmment and
crossing over, nkage groups, genetic markers. construction of molecular maps.

3. Mutations: Spontaneous and induced mutations; physical and chemical mutation, molecular
basis of gene mutation: nmutations induced by mansposons.

4, Muclear DN A content: C-value parados; Cot corves,

SUGGESTED READINGS:

1. Alberis, B.. Bray, D, Lewis, I, Raff. M. Robents, K. and Warson, 1.1, 1989, Molecular
2. Biology of the Cell (2nd edition), Garland Publishing Inc., New York.

3. Atherly, AG., Girton, J.E, and McDonaid, LF, 1999, The Science of Genetics. Saunders
Collzge Publishing. Fort Worth, USA.

4. Bumham, C.R. 1962. Discussions in Cytogenetics. Burgess Publishing Co., Minnesota.
5. Busch, H. and Rothblum, L. 1982, Volume X. The Cell Nucleus rDNA Part A. Academic
Press.

& Barry, IM. and Barry, B.AL 1973, Molecular Biology, Prentice Hall OF India New Telhi
7. Buchanan, B.B., Gruissem, W. and Jones, R.L. 2000. Biochemisiry and Molecular Biology of
Plants. Amencan Society of Plant Physiologists, Maryland, USA.

8. D, DN, 2000, Plant Cell Vacuoles: An Introduction. CSTRO Publication, Celtingwoad,
Australia,

o Guma, P 1598, Cvtogenetics. Rastog Publications. Meerat:

0. Hart, DuL, and Jones, E.W. 1998, Genetics: Principles.and Analysts (4th edition). Jones
& Hartlent Publishers, Massachusists, 1784,

1. Kleinsmith; L. and Kish, V.M. 1995, Principles of cell and Molecular Biology (2rid
Edition,

Harper Collins Collags Publishers, New York, USA,

12, Krishnamurthy, K.V, 280 Methods m Cell wall Cyochermstry. CRC Press, Boca Raton,
Florida.

13, Lewin, B. 2000. Genes VTI, Oxford University Press, New Yeork.

14, Lodish, H., Berk, A.. Zipursky, 8.1, Matsudaira, P., Balttmore; T3, and TDamell, 1. 2000,
Molecalar Cell Bislogy (4th Edition), W.H. Freeman and Co., New York, USA

1 5. Mialacinskd, GM. and Freifelder, D, 1998 Essentiale of Molecular Biology (3 edition),
Jones and Bartlet Publishers, Tne., London,

Paper 111 (BOT203): Economic Botany
ECONOMIC BOTANY

Ulmit 1

1. Plant resources: Concept. status, utilization and concerns.
2. World Centers of Primary Diversity of domesticated plants
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3. Origin, evolution, botany, cultivation, cytotaxpnomy and uses of (1) Cereals and millets
{wheat,paddy. maize), (i) Legumes (sovbean, black gram and cowpeas), (iii) Sugar cane and
starches{sngarcane, bestrool, polito, sweat potatn, cassiva), (iv) Forage and fodder crops.
Uimit 2

F. Fiber crops, medicinal and aromatic,

2. Tmportant firewood and fimber vielding plants and non-wood forest prodiocts (WWFPs) such as
bamboos, mume, tanning, dyes. resing, beverapes,

INTELLECTUAL PROPERTY RICHTS

Uit 3 )

1. Inretlectial Property Rights, Concept, History, Protection of TPR;

2. Patent- requirements, procedures and limitations; Intermational convention un Biological
Diversity.

ETHNOBOTANY

Unit 4

1. Concept. linkage with other sciences, tools of ethnobotanical studies, world and

Iadian perspective with special reference (o the Hinalayas.

2, Green revolution: Benefits and adverse conseguences.

3. Plants used as ommamentals and avenue trees.

4, Principles of conscrvation: Extinction; Status af plants based on Inlermationzl Union fior
Conservation of Namre (TUCH).

SUGGESTED READINGS:

1. Ayensu, E.8.. Heywood, V.H. and Likcas G.1. 1984 Our green and living world: The wisdom
to save it. Cambridge Univ, Pregs. Cambnidge.

2. Beenzinger, 5.P., Kleese, R.A. and Bams, B.F_ 1993 Intellectual Pruperty Rights, Protection
of plant materials; executive summary and work group reports. CS5A PubSicatidn No, 21. Crop
Seience Boe. of Amenca, Wiscomsin, Madison.

3. Bellamy, K. 1993, Ethnobotany in Tropical forests: expedition in field techniques, Royal
Geographic Society of London,

4. Berhin, B. 1992, Ethnobiological Classification: Principles:and caregorization of plants and
animals in iraditionsl societies. Princeton Univ, Press. Princeton,

5. Chandel. K.P'S_. Shukla, (i. and Sharmg, N.1996. Biodiversity in Medicinal and Aromatic
Plants in Irdia; Conservation and Utilization. Mational Burean 'of Plant Genatic Resources,

Mew Delhi,

& Conway, (. and Barhier, E. 1994 Plants, Genes and Agriculmre. Tones and Bartlen Publishers,
Boston.

7, Council of Scientific & Industrial Research 1986, The Uscful Plams of India. Publications and
Informdtion Directorate, CSTR, New Delhi.

8. Council of Scientific & Industrial Research (1948-1976). The Wealth of India: A Dictionary
of Indian Raw Muterials and Tndustrial Products. New Delhi. Raw Materials 1-XTI, Revised
Nodume =111 (1985-1992) Supplement {2000,

&, Densmire, F. 1974, How Indians ase wild plants for food. medicine and crafis, Dover
Publication Inc. New York.

10, WWF INDIA 1993, Directory of Indian Wetlinds, New Delhi and AWB, Kuala Lumpur.

11 Falk, ThAL, Obwell, M. and Millan, C. 1996. Restoring Diversity. Island Press, Columbia;
LSAC

12, Frankel, O.H., Brown, A HD. & Burdon, 1.1, 1995, The Comservation of Plam Diversity.
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Cambridge University Press, Cambridge, TTE.

13. Gadgl, M. and Guha, R: 1996, Feology and Equity: Use and Abusc of Newre 1n
Contemporary Tndia. Penguin, New Delhi.

I4. Gangulee, P. 1998, Geanng up for patents- the Indians Scenavio. Univ. Press. Hyderabad.
13, Hill; AF. 1952, Eeonomic Botany. MeGrow Hill, Mew Yaork.

V6. Kochar, §.1. 1998, Economic Botany in the Tropics. Mac Miltan [ndia I td. Delhi

17. Kothan., A. 1997. Understanding Biodiversity: Life Sustainability and Eyuity. Orient
Longrmar,

| 8. Kohli, R, Arya, K.5.; Singh, P.H. and Dhillon, H.S. 1994, Tree Directory of Chandigash,
Lovedale Educational, New Delhi,

19. Naiir, M.N.B. e¢ 4l (Eds) 19938, Sustainable Mansgement of Non-Wood forest Proddicts.
Faculty of Forestry, Universiti Putra Malaysia. 434004 PM Serdong. Sclangor, Malavsia

20, Parods, B.5. and Arora, RLE. 1991, Plant Genetic resources conservation and Mamagement.
1P3RY (Publication) South Asia Office, Cfo WBPGR. Puss Campus. New Dethi.

21. Rodgers, N A. and Panwar, H.S, 1988, Planning a Wildlifc Protected Arca Network in India.
Vaol. 1, The Report. Wildlife Institute of India, Dehiadun.

22, Sahni, K.C. 2000. The Book of Indizn Trees, 2nd edinon. Oxford University Press Mumbsai.
23. Sharma, O.F. 1996, Hill's cconomic Botany (Lata Dr. A.F. Hill, adapted by (0.P. Sharma),
Tata MeGraw Hill Co. Lid., new Delb.

24 Swantinathan, M.5. and Kocchar, 5.1, (Eds.) 1989, Plants and Society. Macmillan
Publication Ltd,, Lendon. .

25, Thakuar, B.S. Puri, H 8. and Husain, A 1989, Major Medicinal Plants of India. Central
Institute of Medicinal and Aromatic Plants, CSIR, Lucknow,

26. Waller, 5.5, and Gillet, H.J. 1998, IUCN Red List of Threatened Plants, TUCN Thn: Waorld

Conservation Union. [IUCN, Gland, Switserland. and Cambridge, UK, o&—

Paper TV (BOT204); Plant Morphology, Anatomy and Embryology

PLANT MORPHOLOGY

Limit 1

I, Bhosdt Development: Orgamizanon of the shoot apical meristem (SAM ) control of cell
division and rissue differentiation especially xylem and phlogém; secretary ducts and lancifers.
wond development in relation to covironmental factors and wood anatomy. Leaf growth and
iifferentiation {sructural development and classification of stomats and trchomes),

2. Boot development: Orgamsation of root apreal meristem (BAM); vascular tissue
differentiation; lateral-roots; root hairs.

2. Momphology of flower, stamen and carpel. Plant adapationsand theiv morphological natre:
EMBRYOH MG Y

Unit 2

1. Male gametophyte: Structure of anther; microsporogenesis; pollen germination, pollen
allergy; pollen embryos,

2. Female pametophyte: Ovile development: megasporogienesia, development anid
nrgenization of the embryo sac, .

3. Pollination, Pollen-pistil interaction and fertilization: Floral characteristics, pollination
mecTEnism and vectors; commercial consideration: structure of the pistil; pollen stigma
miteTactions, sporophytic and gametophytic sel Fincompatibility (cytological, biochemical
and molecular aspecls); double ferilnmtion; in vitro ferilizaton.

- e



1. Seed development and froit growth: Endosperm development denng early; maturation
and desiccation stages: embryogenesis, cell hneages dunng late cmbryve development;

2, Polyembevony; apomixis, embryo culure.

3. Latent Life-formancy: Importance snd bpes of dormaney: bud dormaney:

ANATOMY

Unit 4

|- Tissue - General account

2. Stem anatomy = Dicot and Monocol

3. Rool anatony = Dicot and Monocot

4, Anametous Secondary Growth - Beerhaavia, Draceena, Nyctanthes, Mirabilis, Salvadora,
Periderm formetion

Suggested Readings:

I Bhajwam. 5. 5. and Bhatoayar. 5. P. 2000. The embrvology of Anpinsperiis. Vikas Publ
House, New Dalhi

2. Aghwan, V. 1997, Molecular embryology of flowening planis. Cambridege Univ. Press,
Camp.

3, Shaivanna. K. R. and Sawhney, V. K. 1997, Pollen biotechnology for crop production and
improvement Cambridge Univ. Press.

4. Shivanma, K. . and Sawhney, V. K. Pallen Biglogy.

3, Fonkot D 1994, Plant growth and Development, A molecular approach, Academic Press,
San Diego.

& Howell, 8. H. 1998, Molecular genetics of plant Development. Cambridpge Univ. Press

1. Leins, P, Tucker, Sc & Endress, P. K. 1988, Aspectsof florel development, J. Cramer.
Germany.

1. I_-,"rulun R. F. 1990, Plant development: The céllular hasis. Unnin E-Ivman London,

9, Raghavan V. 1999, Developmental Biology of flowermg plants. bj]l'.l.[‘pg-\'..‘.f velag, Mew York.
L. Bingh, 5P. A Textbook of Plant Anatonny

11 Tayal. M5, 1996, Plant Anatomy. Rastogi Publ. Meerui.

Lab Course (BOT20P):

1. Identification and description of locally avatlable plants belonging to families included in the
sy labus from fresh specimens, herbarium or preserved matenals. Afler identification up to
family level any suitable regivnal Flora may be provided for genenic identification if required.
2. Description of a'species based on vanous specimens to smdy intra specific variation.

3. Studies to find out the location of key charucters and preparation of keys at generic level;
4. Field trips, compilation of field notes, the preparation of herbarium sheets and submission of
herharium and musctim specimens and'or lve potted specimens of tixonomic interest and
submission of the excurmsion repor.

5. Study of aliemate and distichous, alternate and superposed, oppasite and superposed oppesite
and decussate leaf arrangement. Examination of rosette plants (Lawngeq, Mollugo, Ruphans,
Hyvascyamues, ete.) snd induction of bolting under natural conditions ag well as GA trestment.

6. Microscopical examination of vertical section of leaves, such as that of Camiabis. Nicorian,
Zea mays and Triticum to undersiand the internal structare of the tissue and trichomes, glands,
eic. Also 1o study the anatomy of C: and C, plants,

7. Study of epidermal peels of leaves to study the development and final structure of stomata and

e




prepare stomatal index.

E_ Study of mictosporagenesis and gametogencsis in scctions of anthers:

9. Examination of modes of anther dehiscence and collection of pellen grains for microscopic
EXATarAton (maize, grasses, Connabis saifva, Crotoiaria, Trodescantia, Brassic, Permia,
Solamum melongena. and locally available flowers),

10. Tests for pallen viability using stains and i vitro germination. Pollen germination using
hanging drop and siiting drop cultres.

1. Pollen storage. pollen-pistil interuction, self-incompatibility, i virro pollination,

12. Food crops: wheat, rice, maize, chickpea, potato. tapioca. sweel potato, sugarcane;
miorphology, anatomy and micro chemical Lests for stored food matersals.

13, Forage/fodder plants: Swdy of ten important fodder crops of the tocality.

14, Plant fibers: Textiles fibers {cotton, jute, sun hemp, cannabis, Grewia, etc. ), Cordage fibers
{eair), Suffing fihers {silk coron). Morphology, anatomy, micrascopic study of whole fbers
WSITLE APPTORTiaie, staining procedures;

135. Medicinal and aromatic plants ineluding narcotics and antibiotics.

16 Vegetsble pils: Mustard, groundnit, sovbean coconut, sunflower and castor. Morphology,
microscopic stmctire of oil yielding Dssues, test for 0il and 10dine momber.

17. To prepare u water extract of vegetable tanning (Acacie, Terminalia, Camellia, Cassia)
and dyes (Curcuma longa, Bixe vrellana, Indigofera, Butea monosperma, Lawsonia inermis,
e

1B, Study of mitotic chromosomes in root tips and leal buds and metotic chromosomes: in flocal
s,

19. Isolation of chloroplasts and SDS-PAGE profile of proteins to demarcate the two subunits of
Ruhiseo.

20, Restrictioin digestion of plamt DNA, iis seperation by agarose gel electgypharess and
visalization by ethidium bromide staining.

21_ Izolation of RNA and quantitation by specirophotomeiric method,

22. Southern blot analysis using a gene specific probe.

23 Northern blot analysis using & gene specific probe.

24, Western blotting and ELISA.

25, Genetical problems on Mendelizn and post-Mendclian ratios, gene interactions, sex-hinked
inheritanee, chromosemal mapping, ete.

SEMESTER I

Paper 1 {BOT301): Plant Physiology and Biochemistry

Umit 1

1. Functional aspects of plant cell structure: colividal systems, concept of water potential,
diffuston. osmesis and imbibition. Life giving unique properties of water.

2 Energy Mlow; Principles of thermodynamics, free energy and chemical potential, redox
regetions, structore and functions of ATP,

Unit 2

1. Binfogically important molecules: Carbolydrates, Amino acids, Proteins and Lipids.
Fundamentals ofenzsymology: General aspects of enzymes, allostetic mechamism, regulatory and
setive stes, Isozymes, Kinetic catalvsis, Michaelis-Menton cquation and its significance.



2 Membrane transport and tramslecation of water and solutes: Plantswater relanons, mechamsm
of water transport through xyiem and transport in cells. Absorption and transpiration of water. .
Unie 3

1. Photophysiolosy and photosynthesis: General coneepts and historical background. evolution
of photosynthetic apparatus, photosynthetic pigments and light harvesting complexes. photo
oxidation of water, light reaction. Z scheme and photophosphorylation, mechamsm.of elettson
transport, carbon assimilation — the Calvin cyele: phitirespitation and its significance. the C4
cycle, the CAM pathway, factors of photosymthesis.

2. Respiration and lipid metabolism: Overview of plant respiration, glveolvsis, the TCA cvele,
electron ransport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative
oxidation systen, photorespiration.

Unit 4

1. Nitrogen fixation. nitroges and sulphor meabolism: Ovendew. biological nitrogen fixdtion,
podule formation snd nod factors, mechanism of nimate uptake and assimilation, sulfur uprake,
transport and assimifation,

2. Phywohormones and Sensory photohiology: History of discovery of phyvtochrimes and
erypiochromes, and their photochemical and biochemical properties, photophysiology of light-
induced responses, molecular mechanism of actiom of photmnorphogenic Tecepiors, signaling
and gene expression.

SUGGESTED READMNGS: _

1. Buchanan, B.B., Giruissern, W, and Jones; R.L. 2000, Biochemistry and Molecular Biology of
Plants. American Society of Plant Physiologists, Maryland, USA.

2. Dennis, D.T., Turpin, D.H., Lefebvre, D.D. and Layzell, D.B. (¢ds) 1997, Plant Metabolism
(Second edition}, Longmian, Fm, England.

3. Hoovkass, P.1J.. Hall, M.A. and Libbenga, K. R (eds) 10949, Blmhtmmﬁy unr] Muolecular
Biokogy of Plant Hormones. Flsevier, Amaterdam, The Netherlands,

4. Hoplins. W.G. 1995 Introduction tir Plam Physiology, John Wilev & Sons, Inc., New York,
USA.

5. Lodish, H.. Berk, A, Zipursky, S L. Maztsudaina, P_, Baltimore, 1. and Damnell, 12000,
Molecular Cell Biology {4th edition). W.H. Frecman and Company, New York, USA.

6, Mouore, T-C. 1989, Biochemistry and Phvsiology of Plant Hivmenes {second edition),
Springer-Verlag. New York USA.

7. Nobel, P.8, 1999 Physiochemical and Environmental Plant Physiology (Second edition).
Academic Press. San Diego, USA:

B, Nopple G.R and Fatz, GUF. 1977, Introductory Plant Physiclegy. Prentice Hall: New Delhi..
0. Salishury, F.B. and Rass, C.W. 1992, Plant Physiology (4th édition). Wadsworth Pullishing
Co, California, LISA,

10, Singhal, G.8., Renger, G., Sopory. 5.K.. lrgang. K.D. and Govindjee 1999, Concepis
Photobiology: Photosynthesis and Phnﬁnﬂm‘p&mgumsis Narosa Poblishing Heuse, New Delhi.
| I: Takz, T and Zeiger, E. 1998, Plant Physiology (2nd edition). Sinauer Associates; Inc.,
Publishers, Massachusens, USA.

12, Thomas, B oand Vince-Proe, D, (1997) Photoperiodism in Plants (Second edition). Academic
Press. San Diego, USA.




Paper TH{BOT 302): Plamt Ecology and Remote Sensing

PLANT ECOLOGY

Unit I

[ Climate. soil and vegetation patterns of the world: Major hiomes and vegisiation types sind
environmental faclors,

2. Population dyramics; Characters, r- and k- strategies,

3. Yegetation orpanization: Coneepts of cormmimity and contivdnm; community characteristics,
concept Of ecological mche, ordination.

4. Ecological succession: Causes, mechanism and types, eoncepts-of climax.

Umidt 2

1. Ecosystem: Structure and funetions; primary production (methods of measurement, ghobal
patern. controfling factors); energy dynamics (Trophic organizalion, energy Mow pathways,
ecalngical efficiencies): liner fall and decompoxitiom | mechanism; substrate quality and climatic
faciors);

2 'Glubal hiogeochemical cycles of C, N, P and 5: (pathways, processes, i terrestrial and aquatic
ecosystems; nutrient use efficiency, hydrological cycle,

3. Ecosysteny stahility: Concept (resistance and resilience); ecological pertirbation inalural and
anthropogenic) and their impact on plants and ecosystems; ecology of plant invasion;
environmental impact assessment; ecosvstem restoration.

4. Biological diversity: Concept and levels: species richness. diversity indices; concept of aand i
diversity, phytogeographical regions of Tndis, role und appheation of biodiversity in ecosystem
function; speciation and extinction; TUCN categories of threat; distribution and plobal patterns of

biodiversity, hol spots; inventory,

Emaronmental pollution: Kinds, sources, quakity parameters; effects on plants and ecosystems
and remedies. -

Umit 3

L. Climate change: Greenhouse pases sources, tremds and mle: ozone laver and ozone hole;
comsequences of climate change (C0; sequestration. global warming, sea level rise, 1TV
radiation).

2. Fire as an ecological factor: Types, role of firg, extent and causes of fire in forest, grosslands
and in tropical savanna, fuel load, controlled buming. fire in different forest types in Uttarsnchal;
fire as management tool '

HEMOTE SENSING

Unit 4

L. Remuole Sensing: Comcepts and stages in the acquigition of remole sensing data; Speciral
s1gmAtre

2. Photographic and non-photographic sensors, Space Platforms.

3. Basic principles of Photogrammetey and Photo-interpretation.

4. Applicarion of remade sensing in ccological research,

SUGGESTED READINGS:

|. Barbowr, M.G., Burk, JLH. and Pirts, W.D. 1987, Terestrii] Plant Foolegy, Benjamin/
Cummings Publication Company, Califomis

2. Bepon, M., Harpor. 1.L. and Townsend, C.R. 19%9%6. Eeology. Blackwzll Science; Cambridez,
USA.

3. Chiipman, L1 and Reiss, ML.J. 1988, Ecology: Principles and Applications. Cambridge
Umversity: Press. Cambrides, 11K,
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4. Heywood, V.H. and Watkon, R.T.1995. Global Biodiversity Assesment. Cambridge
University Press.

5 Kershaw, KA. Cuantitative and Dynamic Ecology. Oxford and [BH. Kormondy, B 1996,
Concepts of Ecology. Prentive-Hall of Tndia Pvi. Led., New Delhi

6. Odum, E.P. 1983, Basic Ecology. Saunders, Philadetphia

7. Smith. B.1L. 1996, Ecolepy-and Field Biology. Harper Collins, New Yaork,

Paper 1L (BOYT303): Plant Bintechnology
Uit 1
1. Bistechnology: Primeiple and scope; bio-safery guidelines:
2. Plant cell and tissue culture: Concept of cellular différentintion and totipotency, principle of
ool amd shoot géneration in vitrm, applications of cell and tissue culture.
& Callos culture, cell suspension culture, eryopreservation; clonal prepagation, organ culture,
protoplast cultuee, orpanopenesis. somatic embryogencsis. somatic hybndization, amificial sced,
hvbrids and cvhrids; somaclonal variation,
Umit 2
1. Recontbimant DNA technology: Tools of genetic engineering: enzvime, vectors; p{:ﬁmh,iﬁ.r
eusmidds, lamida phage veetors, shuttle vectors: BACS and YV ACs. Cloning straieizics, genomic
libraries, CDNA libraries, ﬂlngi: gene cloning.
2. Detection and charscterieation of transformants: Screening and selection fir trans formants;
Unic 3
I. Hybridizations - colony, Southern, Northern, Western. DNA sequencing technigues,
axprmlun veclors in hacteria and eukaryotes; expression of indusirially important products.

2. Genelic engineering of plants: Aims, tols. strategies for development of mansgenic plant with
suitable cxample. alien gene transfer and applications:

Unit 4 ===
I, Elementry Knowledge of next generation sequencing, intellectus! property rights, schomics
and profecomics.

2. Biological datsbases (gene and protein), DNA restriction map analysis, DNA and priztein
seguence alimment, BLAST and FASTA,

Sugpested Readings:

I. Bhojwani, 8.5. and Razdan, M. K (1996). Plam Tissue Culture: Theory and Practice.
Elsevier Scienve Publisher, New York (15,40,

2. Bhojwam, 8.5 (1990} Plant Tissue Culture: Applications and Limitations. Elsevier
Scicnee Pablisher, New York (IL5.A)L

3. Collins. HA and Edwards. 5. (1998, Plant Cell Culture. Bios Scentific Publishier, O ford
(UK). |

4. Glazer, AN, and Nikido, H. (1995). Microbial Biotechnology. W.H. Freerman and
Company, Mew York [LISA). _

5. Shantharam, 8. und Montge Mery, LF. (1999}, Biotechnology, Biosafery and biodiversity.
Oxford and TBH Publishing Company. Pvi. Lid. New Dielhi,

6. 5.B. Primnose and B. M. Twyman. Principles of Gene Manipulation and Genomics,

7. Brown TA; Gere Cloning and DINA Analysis Sth Ed, 2006

K L-.am]xmk & Russel Cold Spring Harbour Laboratory press N 2001. Molecular Clonmg;:
3rd Fd; 1. W. Mount Bisinformatics: 2nd Ed; Cold Spring Harbor Lhoratory Press:

2004,

0.
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3. Arthur Lcsk. Introduction to Bioinformatics.

ELECTIVE PAPERS:

Paper TV (a) (BOT304/E1): Plant Health Management

LUl 1

I. Basic procedure in diagnosis of plant discases: Significance of plant diseases.

2. Beed Pathology: Seed bome fungi. Diseose transmilted through seeds. Bio-dstenoration of
seed in storage: Control of seed borme fimgg,

Uit 2

| Wursery disease; Tmportant dizsease of nursery plants.

2. Plantation disease: Plantation disease of Chir pine, Eucabjpius, Sal, Teak, Shisam, Populus,
dcaia.

Unit 3 _

1. Tmmpontant disease of cash crops: Sugarcane, Potaio and Ginger, How plants defend themselves
against pathogen, Conirol of crop and forest disease: Treatment of wounds.

2. Introduection and various forms of Mycorrhiza: Role of Mycormrhis in Forestry,

Uinit 4

1. Discases of cereals and Millets.

2. Disenses of vepstables and fruit trees.

Lab Course

1. Isplation amd inoculation of mycorrhiza, .

2. Study of seed borne pathogen. Description of pathogen, sympioms and section cuting.
3. Tsolaticn of some important pathogens.

4. Procedure of eqguipments uses, -

5. To estahlish w plant disease clinic in the deparment for advise w local people.

SUGGESTED READINGS!

|. Bilgrami, K.5. 1985. Text Book of Modem Plant Pathology. Bishen Singh Mahendra Pal
2, Singh Dehradun.

3: Butler. ECL 1973, Fungi and Disease in Plants; Interm, Book Distributers. Dichiradun,

4. Singh, R.5.1983, Plants Discases. Oxford and IBH Publ, Co. New Delhi.

5. Singh, B.S. Principle of Plants Patholowy. Oxford and TBH Publ. Co. New Delhi

6. Strobel, GoAC and DLE.. Mathre 1970, Outlines of Plant Patholdgy. Vah Naostrand

7. Remhold Co. New York.

8. Tarr. A J. 1972. The Principle of Plants Puthology. Winchester Press, New York,

9. Western, 1LH. 1971, Diseases of Crop Plants, Mc Millan Press Lasdon

Faper IV (b) (BOT304/E2): Diversity and Cultivation of Mushrooms

Unic 1

L. General characteristics and life history: Reproduction. spore print, dissemination, growth size,
colour and surface textures, odour, taste, Exudation and fairy rings; Biolumitescence and
COOMOMIC IMportance.

2. Biodiversity of Mushmoms.

3. Status of Mushroon reséaech in India.

4. Ethnomycologieal spprosch of mushrooms. especially in Uittarakhand Himalava.
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5. Edible and poisonots mushrooms. Mushroony recipes. mushroom toxing. disease and pests of
MuShroms.
Uniz 2
1. Introduction to mishnoom
2. Taxonomic study of order Agancales- Systematics of dark spored families viz,, Boletacese,
Bolbiteaceze. Boudarzewiaceae. Cortivariaceae, Coprinacese, Crepidotsceae, Entomataceac,
Gomphideaceae, Puxillacese, Russulacese; Systematics of light spored families, Agaricaceae,
Amannaceae, Hygrophoraceae, Pluteaceae, Tricholomataceas. _
3. Urdfrhphyl]upi:makm Tntrbuction and Systematics of Cantharelloid forms, Thelephoroid
ormas, Copuloid forms, Clavariosd forms, hydnoid forms and poroid Rrms.
4 Gasteromycetes: Introduction and Systematics of order Hymenogastrales, Lycoperdales.
Nidularinles, Phallales, Podaxales and Selerodermatales,
Unit 3
L. DMNACisolution, amplification and 1TS; RELP, BAPD Analysis: DNA Primers and markers:
PCR machine and working knowledge: Gel Electrophoresis, Use of Geldoc, Sequence and
[’hvlﬂ-gcn.etic data analysis,
2. Computer application in Mushroom Science, Formation of ¢lade, dendrograms and sequence
Mﬂhglmiﬂm Enowledge to submit mushroom sequence data online, NCBI, MEGAS and
uttalipgn,
Y. Ecology of puushrooms. Role of mushrooms in forest ecbsystem.
4. Mycorrhiza ; endomycorrhiza (wrbuscular mycomhiza), Ectendomycorrhiza {arbutoid
E}'m:rhiza}. Ericoid myeomhiza, Monotropoid myeorthiza and orchid mycorrhize
mil
|, Tissue culbure in wild rmushrooms.
2. Preparation of compast- paddy strave, saw dust
5. Cultzvation of edible and medicinal mushrooms: dgaricus, Calpovbe, Fhmmrrﬁm
Cranoderme, Hericium, Lentinus, Pleuratus

Lab Course

L Collection, preservation and identification of wild mushrooms

2 Marphological fisatures: field notes, chemical spol tests, photography, sporeprmt, eolour change,
armet]; taste; et

3. Anntommical features: Microscopic studies, Mycorrhizal studies.

4. Ecological (Chservation.

5. Tissue culmore techniguees: Media preparstion, solid and liguid culure media preparstion. Pore
culture techniques. Sub culturing. Lvoplulisation, Mainterance of mushroosm culture.

6. Cultivation of dgaricus, Calocybe. Flammudilng, Gonnderma, Lestines end Folvariclia,

7. DNA Isalation, smplification and ITS. RELP, RAPD unalysis, DNA primers

and markers. PCR and Gel electrophoresis, '

SUGGESTED READINGS: _ )

1. Allen, MLF. 1991, The Ecology of Mycorrhiza, Cambridge Liniv, Press, Cambridge.

2. Bakshi, B.K. 1974, Mycorthiza and its role in forestry, FRL Dehradun.

3, Chang, 8.T. and W.A_ Hayes. 1578. The Binlogy and Cultivation of Edible Mushrooms.
Academic Press,

4, Hacskaylo, E. 1971, Mycorthizae, USDA Forest Service Publ. Mo, 1189, US Govt. Printing
Offfice. Washington, DC.
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2 Hawksworth.[2L; Sutton, B.C. and Ainsworth (.C. 1983, Dictionary of the Fungi. Kew,
Surrey, England.

6. Krieger, LCC. 1967, The Mushroom Handbook, Dever Publications, INC New York,

T Largent, DL 1977, Hew taidentify Mushrooms to genus? T Macroscopic features. Mad Raver
Press. Inc. Eurcka.

8. Mlilfer, O.K Tr. 1981, Mushrooms of Worth America. EP Dutton, New York.

8. Singer, B, 1986, The Agaricales in Modemn Taxonomy., BSMPS, Dehradun.

10, Stamets, P, and 1.S. Chitton 1983, The Mushroom Cultivator, Agarikon Press, Olympia,
Washington. '

Paper TV (c) (BOT304/E3): Applied Plant Anatomy
Uimit §
|, Thifferent rypes of microscopes, their principles, working and wtility.
2. Sources of Timber. mportance of knowledge of wood stracture.
3. How wood is formed: Cambium and s derivations. secondary’ growth, juvenile wood and
matire woed,
Unit 2
1. Phyyrical features of wood visible an the cross surfeee of log. sapwood and heart wood, growth
rings and growth marks: colour. lester, ndour and tasie, weight. prain, texnre.
2 Giross features of woeod visible on bongiudinal surface of wood

Unit 3

I. Ultra strocture of wood and techmiques: Electron microscope, ultra strucmre of cell wall,
miierodibeil angle.

2, Nawml defects of wood: Reaction wood, Knots, Silica eomicnt and other defects due 1o stréss.
Unit 4

L. Deflecis of timbers to utilization, o

2, Woad structure in relation to properties and ises,
3. Uriteria and methods of assessment of wood quality w plamation grown timbers, viz:
EBucalypuy and Popuius for pulp and timbeér,

Lab Course

1. Ditferent types of Microscopes, their working and utility, Research, Polarized and Electron
Microscopes.

2. Juvenile wood and miatore wood: Maceration techmigues.

3. Section cutting and mounting of different types soft and hard woods (locally availahic),
Microscopre and amatomical features of wood viz: bamboo, cones und coconut.

4. Ultra structure of the wood and techmiques, Smdy of cell wall, microfibril angle and proportion of
rissues.

3, All plivsigal feaberes visible on omss surface of log.

6 ross features of wood visible on longitudina] surface,

SUGGESTED READING

1. Wilson and Whyte Text Book of Wood Technology, HP Brown, MceGraw Hill, New York.

2. Indien Ferest Utilizanon. FRI Vol I and 1l Comparative Wood Anstomy, Sherwin Carlgquiss.
3. Ramesh Rao, K and Junije. Field Tdentification of 3 important timbers of India, FRI.

4. Tiemuin Pitman, Wood Technology, New York.

5. Foster. AS; Nostrand. DD Van. Practical Plant Anatonry. New York:
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O, Gupea, 5. Atlas of Indian Hearrwoods- their anatomical feanues and photomicropraphs.
T. Fahn, A Plant Anatomy. Pergamon Press.

Paper TV (d) (BOT304/E4): Ecosystem Analysis, G1S and Remote Sensing

Umit 1

Aerial Photography and Photegrammetry (AP&P);

I, Fundamentals of Aerial Phowgraphy, History, Aeridl film processing, Procurement, and
Secunity ol Aenal photeygraphs, Energy source and atmospheric effects in agral photography.
Primeiples of

Aerial Photos [light planningon),

2. Introduction to Photogrammetry. Geomeny of Aeral photos, Stereoscopic photagraphy,
Memsurernent of Height, Acrial Trangulation

3. Principles and fundamentals of Acrial photo interpretation, Basics of Cartography.

Unit 2

Remnte Sensing (RS}

1. Introduction to Remate Sensing. The electromagnetic spectrum, Energy instruction with
amosphere and earth surface, satellite and fensors, Remote sensing dats acguisition.

2. Principles and hasic concepts of Multispectral, Thermal and hyperspectral Scanning: Across-
track and Along Track multispectral Scanning. History of Space Fmaging

3. Image Interpretation: Type of Imagery, clements of Tnierpretation, Techniques of Visual
Tnterpretation, Role of remote senking in ecological researcly

[init 3

Digital Image Processing (DIP):

| Fundamentals of digital image processing. Inage rectification, Restoration and Enhancement,
2. Image classification: Supervised classification, unsupervised classificatian; Hybrid
classification. Post-classification smoothing and C!assiﬁca.tinn BCCUrACY ASSEEEMCNL,

3. Principles of microwawve sensing, Geometric charseteristics, Spatial resolution. Space-borne
Radar Svstem, Application of passive microwave sensing.

Unit 4

Geninformatics (GIS):

| Basics of Computer, Hardwage and software,

2. Principles and hasics of Geographic Information Systens Raster and Vector G15, Database
crezlion and management. Network Analbysis, Spatial data integration and Modelling.

3. Basics of Global Positioning System, GPS Salellites and GPS utility.

Lab Course

1. Sterzo rest and study of different types of serial phitos, Orientation of Steren model for
inierpretation and mapping.

2, Nerermimation of Scale, Determination of Height and Slope.

3, Visuul ivterpretation of acrial phows and sarelite data on different scales, Snudy of different types
of sateilite data products. .

4. Studly of Multispertral data. Study of Image Processing Swetems. Display of raw dara. Histogram
arabysis.

& Dhgital lassalficatwon and Enhancement nfﬂau:lliu: data, Information extraction using DIP
IEchm.Etu&i.

i Study of Geographic Information Systen, fm—r:f:rcctlrlg, designing (I3 daiahase, Fditing
spatial and atribute, dop oulpesl presentalion.
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Suggested Readings:

1. Lillesand & Kieffer, Remote Seasing and Image Interpretation. John Wiley & Sons,
New York.

2, Sabins, F.F,, Jr. Remote Sensing: Principles and interpretation,

3. Bhatia, 8.C. Fundamentuls of Remote Sensing

4, Charecks, Diatta, Majumdar, Digital Image Processing & Analvsis.

5. Uhang, K.T. Introduction to Geographic Infirmation Systems,

6. Ran, et al., Geographic Information Svston,

7. Johnston C.A. Geographic Information Systems in scology,

&, Ahmed. E. T & Rabbany. Introduction to Global Posttioning System.

9. Aranoff. 5. 199]. Geographic Information Systemy: A Mimagement Perspective Ortaws
WDL Publ:

|0 Barrett, F.C, 1982, Introduction of Environmental Remote Sensing. Chapman and Hall,
11. Burrough, PoAC 1986, Principle of Geographic Infommation System for Land Resources
Assessment. Chxford University Pross.

12. Calwell, RN, 1983 Manual of Remols Semsing. Vol. T.IT American Socicty of
Photogramimetry.

13. Curran, P'.J. 1985, Principle of Remote Sensing. Longman Group

14, Dury. S.A. 1990, A Guide W Sensing, Interpreting Fmage l:'learrh Wiley and Sons.

15 Hord, R.M. 1986, Remote Sensing: Method and Application, john Wiley and Sons.

16; Jenson, LR. 1996 Introductory Digital Image Processing, Prehtice Hall, New Delhi,

17, Johnson, P.L 1969, Reémote Sensing m Ecology, Univ, Georgia Press, Athens.

1E. Rampal, KK, [982. Text Book of Photogrammetey. Oxford and IBH Press,,

19, Rees, W.0G. 1900, Physical Principles of Remote Sensing, Cambridee Smiversmy Press.
20, Behander, E. 1976, Remote Sensing for Environmicntal Scicnces. Springer Verlag,
21.Ulaby, F.T. Moor, K. and Fung, A.K_ 1982, Mictowave Remote Sensing Active angd
Passive. Vol, | and 11 Wesley Pub,

Paper TV {e) (BOTIMES): Environment Management with Reference to Western
Himalaya.

Unie 1

|, Introduction to the Environmental Management, Major Envirermental Problems,
Environimental ethics: Resource and conflicts, Envirommental Laws; Stockholmi Canference, The
Earth summit, The C:-pmhagen Conference. Environmiental Protection snd Fundamiental rights,
Ewvironmental Governance in Tndiz, Man and Fovironment, Trade and Environment: the WTO.
anil GATS, Environment Concerns and WTO.

2. Introduction to the Environmental Tmpact Assessment; Planning and Significance. EIA
practices and future rends in ndia; Legal frame work for ELA. Impect of forest fires, Forest Fire
Unit 2

L. Assessnient and Risk Zonation. Thermal power stations. Power line-and roads, River valley
projects, Urbanizator and Industrialization, Mining activilies, GHGs, CFCs, fossil fuels eic.,
Flood monitoring, Snow mell and Glaciers, Ozone Layer Depletion. Principles of Environmental
Analysis, Role of remote sensing in ETA.

2. Environmental Management and Nutural Resources; Air Pollution, Warer Pollurion and is
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Management, Environmental Pollution Act: Waste disposal and management, Integrated solid
wasie management, Recycling. Incineration, Sanitary landfill, Sewage disposal and sewage
tresiment; Hazardous wastes,

Unit 3

| Environmental policy and environmenial management system, Audit itorms . and uudil
procedures, 1SO Certification.

2. Watershed management: Definition and hasic concepts, Aims and Prnciples, lportance of
mtegrated watershed maragement. Principal watershed problems of Tndia,

Uit 4

1. Basic concept of ecosystem and commmmity. Biological populstions and conmunities,
Ecological niches, interaction among species; Kev stone specics, Species diversity and edge
effects, Major terrestrial and aquatic biomes, Energv Flow, Food webs and trophic levels,
Ecosystem diversity, Climate shifts, Species movements. _

2. Biodiversity and conservation, fr-site and ex-situ comservation, Initigenous knowledge and
biodiversity conservation, Loss of biodiversity- causes and it impact; Convention on
bindiversity, Major Biodiversity resources. Global wends of invasive specics, trears and
managing invasive plants,

3. Biofucl plans- Jarrapha, sugarcane and oil crops, Biofue] plantation, energy criteria for
species selection, achievement of sustamable Biofuel production: Bioconversion, utiliztion of
biomass sources, Incineration of organic wastes for energy. Alien invasive spegics and bioenergy
produenon; Bicenergy and food production controversies. Carhon sequestration and carhon
ponds,

Lab Courze

L. Field surveys w study various types of naiural resources in Untarakhand MEmaliGe

<. Study on the pressures impinging on the natural resources,

3. Dbservations on the Environment Impact Assessment of Hydroeleetric Power Project in
Uttarakhand Himalaya.

3. Observations on Natural disasters viz., floods, landslides, forest fires frequent in Himaliyas
4. Visits 1o Nationa! Parks, Wild life Sanctuaries and Biosphere Reserves.

SUGGESTED READINGS

1. FAQ Conservation Guide Nos, 12, 13/1, 1373, 134, 1378, 14, Rome.

2 Hevwood, H.V. 1995, Global Biodiversity Assessment,

3. Lochwood, M., Worbovs, G.L. and Ashish, K_ 2006, Managing Protected Areas: A Glohal
Cinide.

4. Ramakrishnian, P.S., Saxens, K.G. and Chandrashekara, UM, 1998, Conserving the sacred for
Biodiversity Management, Oxford and 1BH Publ. Co. New Delhi

5. Richard, P P. 1998 Essentials of Conservation Bialogy. Boston University.

Lab Course: BOT30P*

Plant Physilology and Blochemistry

L. To study the effect of temperature upon the permeability of the cytoplasmic membrane.

2. To determine the osanvtic pressure {potential) of cell saps of living cells by plasmolytic
miethaod

and also by using KNO3 and sugar solution and to caleulate the isotonic coctficient of SLUgAr;
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3, To determine the diffusion pressure deficit of plant cells.

4, To set up a Wilmott's bubbler and to study the effect of the following on the rale of

photosynthesis

(2] varying CO2 concentration and (b) different wavelengths of light.

5, To extract the four-pigmenis e chlorophyll a & b, carotene and xanthophyils from the green

leaves and preparation of their absorption spectrtn.

6. T seperabe the four pigments i,e. chloraphyll a & b, carotene and xanthophylls from the green

leaves by paper chromatography and column chromatography.

7. To separate the aminoe acids by paper chromatography.

8. Pranciples of colonmetry, spectrophotometry and flourimetry.

Plant Ecology and Remote Sensing

1. Te determing the minimuwm size of the quadrat by species area curve method and minimuwm

mumber of quadrats o be Taid down i the Geld under study,

2. To delermine the frequency, density and abundance of cach species present in conmmunity.

3. To calculate relative frequency and relative density of each species in 2 given area

4, To caleulinte mean basal cover and wital basal cover of cach specics m 2 given area.

5. To compute the relative dominance and IVI (Importance Value Index) of each species ina

giver ared,

6. To caleulate the Alpha (o) diversity. Beta (1) diversity and total diversity of given community.

7. To calculate water holding capacity of three samples of variows soil types and to find the

percolation percentige of waler in the given soil,

8. To find sut the bulk density and porosity of different soil types

9. To test the pH and the buttering praperties of sails.

10. Study of types of aerial photos and satellite data produgcts,

I 1. Orientation of stereo model under mirror steredscope. -

Biotechnology:

L. Tisswe culture activities

2. Growth characteristics of £ codi using plating and tubidimetric methods.

3. Isolation of plasmid of E. colf by alkaline lysis method and its quantitation spectro-
photometrically,

4. Restriction digestion of plasmid and estimation of the size of differsnt DNA lragmenis.

Cloming of a DNA fragment in & plasmid vector, transformation of the given bacterial

pupulation and selechion of recombinants.

Demonstration of DNA sequencing by Sanger’s dideoxy method.

Demonstratiin of protoplast fusion employing PEG.

Organogenesis and somatic embryogenesis using appropriate explants and preparation of

artificial seed.

9. Co-caltivation of the plant material (e.g, leaf discs) with: dgre bacteriiim and study GUS
activity histo-chemically.

Ln

o B

* Additional Lab course of selected eleciive paper.

(bt -

Ll




SEMESTER IV

Paper I (BOT401): Plant Breeding and Biostatistics

PLANT BREEDING

Unit 1

I. The role of plant hreeding— histonical aspects and zenetic basizs: mode of reproduction in
relation o brecding methods, breeding rechniques; mathod of plant breeding in relation ko seif-
pollimated and cross pollinated plants,

2. Hyhridizalion: Interspecific and inter genevic: pure line: back cross hybridization; self
meonpatibiliny system,

3. Heterosis. Its genetic and physiological basis.,

Unir 2

1. Breeding for resistance fo diseases, phvsiological races.

2. Rofe of mutation in crop improving and evolution.

3. Plant breeding work done in India with special reference to potato, paddy, wheat and
SUgArCans,

4. Maintenance of collection, registration of varicties, sced production. testing, certification and
distribution.

BIOSTATISTICS

Unit 3

1. Biostatistics and s application m e scignces.

2. Methods of representation of statistical data and mewsurements of central tendencies,
Unit 4

1. Covrelatich, regression, curve fiting and ratio ot variation.

2. Probability and ase of binomial trials. -

3, Test of sigrificance, 3%, 1" and 1 tests;

SUGGESTED READINGS:

Plant Breeding:

1. Harihat, R, 1997, Vegetable Breeding: Principles-and Practices. Tagminder Book Agency.
Mew Delm

2 Hill, J. 1997, Quantitutive and Ecological Aspects of Plant Breeding, Jagminder Book
Agency, New Delhs,

3. Kapoor. B.L. 1997, Plant Breeding and Crop Improvement. 2 Vols

4. Mc Donald, M.B. 1997, Seed Production: Principles and Practices.

&, Poehlman, J.M and D. Borthabur, 196%. Asian Field Crops. Oxford and 1BH Publ, New Dellii.
&, Poelhman, TM and Sleeper, LR, 1995, Breeding Field Crops. Panima Publ. House, New
Delhi.

7. Bhama, LR 994 Principles and Practice of Plant Breeding, Tata MeGraw Hill Publ, Co.
Lid., New Deth .

8. Singh. B.D. 2002, Plant Breeding Principles and Methods, Kalvani Publ. New Delhi.
Binstatistics:

L Bliss, C.1. 1967. Staustics in Biology. 2 Vols. Mc Graw Hill, New York.

2. Duwney, NM and Heath, B.W. 1960, Basic Staniztical Methods, Harper Inlemational,

3. Ravner, A A 1969, A first Course in Biometry for Agriculture Students. Peitermanitzburg.
University of Natal Press.

4. Smgh, R.K. 1994 Biosnetrical Techniques in Breeding and Genetics. Bishen Singh Mahendra
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Pal Singh. Debradun.
SoWatt, T. 1993, Inmroductory Statistics for Biology Students, Narosa, Now Ticlhi.
6. Winer, B:1. 1962, Btaristical Principles in Experimental Design. Me Graw Hill. New York:

Paper 11 (BOT402): Conservation Binlogy

Unit 1

L. Conservation: The basic concept, History of conservation hiology.

2. The ornigim and evolution of organism; genetic plasticity a factor in evolution; the invasion of
unoccupied ecolozical niches.

3. Patterns ol biodiversity: Global and regional patterns of biodiversity, Distnbution, Gradierits.
Magnimude of bindiversiry, Hotspots, Keysiose species; effects of species deletion and adiditon
on maintenancs of biodiversiny.

4. Uses of biodiversity: food, fodder, timber, fibre; medicine. ete.; biodiversity based products
and indnstries; wild relatives of cultivated plants; scientific role of biodiversity.,

Uit 2

1. Threats to bicdiversity: Habitat loss and fragmentition, Genetic drifl, Tnbreeding, Disturbance,
Pollution, Climate Change, Overexploitation, [nvastve Specica. Dizoase;

2. Global environmental problems: Global warming, nzone depletion, desertification,

3. Extinction to species: Susceptibality tn extimction causcs of specics extinetion, endangered
species, Red and Green Dama Books,

Unit 3

1. Environmental Impact Assessment (ETA) origin and development, development in India.
Purpose and aims of EIA, Core valucs and principles, ELA process, components of EIA,
Participants in ELA process, Impact identificatiom methids.

2. Conservation of Biological diversity: Genetic principles in conservatoribicdiversity
aEsesament and myvenmory.

3. Survey and monitoring of biological resurces: sampling population for hiological
conservation; Collection and analbysis of imventory dats, criteria on choice of species for
eonservaion. People parncipation, biodiversity registers and their maintenance.

Umiit-4

1. Consérvation of encrgy resources; conscryation and maintenance of non-renewable fossil fiel
resources: Conservation of biodiversity based renawabyle energy resouinces.,

2. Protected Area Network, PAN with special reference to Uttarakhand and India.

3, Insdian biodiversity and its conservation: Intemational efforts for conserving biodiversity viz,,
CITES, CBO, IUCH, MAB, UINEP, UPOV (Tion for the Protection of New Plant Varieties),
WTE e, ), International tresty on Plant Genetic Resources, Intemgtional Agresment for
conseTving marine biodiversity, Wetland conservation, Rangeland management,

4. Ecosystem restoration, Strategies and plans for restoration, Passive restoranion {natural
recovery ) and sctive restoraion.

5. Wildlife (Protectionyact 1975, Forest (Conservation) Act 1980, Enviramment (Profection) Act
1986, Wildhife (Protection) Amendment Act 199]. Biodiversity Act 2003, etc.

SUGGESTED READINGS
|, Cain, ML, Bowman, W.D. & Hacker, 81, 2008, Ecology. Smaucr Assooales, Ing.

2. Dhar, L. 1993 (Ed.). Himalayan Biodiversity: Conservation Straegies, Gvanodaya Prakashan,
Mainital

_ - nn_—
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1. Groombridge, B. and Jenkins, M. 2000. Global Biodiversity. Earth®s living reésources in the
21th cenmry, UK. World conservation Monitoring Center, Pp 246,

4, Hunter, MLL.J, 1990; Wildlife, forest and foresiry: Principals of Manaping forests for
biological diversity. Prentice Hall, Englewood, Cliffs. New Jersey. 370 pp.

5. Hunter, Jr, MLL. & Gibbs, LP. 2006, Fundamentals of Conservation Biology, Wiley
Blackwell.

&, Pullin, A Congervation Bmlngjr Cambridge University Press, The Edinberg Building,
Cambridge CB2ZZRU, UK.

7. Primack, R.B. 2006, Essentals of Conscrvanon Biology, Sinauer Associztes, Inc.

8. Primack. R.B. 2008, A Primer of Conservation Biology, Smauer Associates, Inc.

9. Singh, 1.8., 8ingh, S.P. & Gupia. S.R. 2007, Ecology, Environment and Besoures
Conscrvation. Anamava Pubtlishers, New Delhi.

10, Western, D. und Pearl. M.C. 1989, Conservation for pwenty-first cenmury, Oxford University
Presy, Oncford UK. Pp 109-120),

Paper 111 {BOT403): In-vitro technologies and indusirial applications

Umir 1

. Micropropagation (via organogenesis and embryogenesis) of floriculural, agricdltural and
pharmaceutical crops: Orchids. Chrysanthernum, Gerbera, Carnation, Anthurium, Bamboos,
Spilanthes, Stevia, Psoraléa, Chickpea and chite trec specics of national fmportance.

2. Production of vires free plants through meristem culmre inoorchids and fruit trees,

3. Germplasm conservation i Vitro.

Umit 2
L. Watiatiins: Somaclonal and gametoclonal variations spontangaus, gm'uem;anu:plﬁmmc
VATIALIONS. =

2. Cultnre systems: Differentizted. andifferentiaied, physiological, biochemical and molecular
role of mmerals and growth regulators in understanding différentiation of organs under in
vitrn condiions.

3, Problems in Plant Tissue Culture: contwmination, phenolics, recalcitance,

4. Prohlems m establishment of regencrated plants in nafure: hasdening, sssociation of
mycorriuza and rhizobia,

Umit 3

I. Factors responsible for in vitro and ex vitro hardeniny.

2. Use of bioreactors in secondary metabolite production and scale up-automation of plant
lissue guliure,

Unit 4 '

L. Recent apphications of tissue culture techniquies and biotechnology in the introduction uf
ecaonomically important traits in horticultural, agncaltural and medicinal plants.

2. Interactions, training and workshops in Biotech industries and placements.

SUGGESTED READINGS:

|, Hermzn EB (2008} Medis and Technigues for Growth, Regeneration and Storage 2005-2008,
Agritech Publications, New York, USA.

2, Pierik RLM (19949} In Vitro Culmure of Higher Plants, Kluwer Academic Publishers.

A, Prakash J & Pienk RLM (199 1y Horticulmre - New Technologies and Applications {Coment
Plant Science and Biotechnology i Agriculmre). Kluwer Academic Pablishers.
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4, Georpe EF. Hall MA and Geert-Tan De Klerk (2008}, Plant F‘mpagaﬁm by Tissue Colmre
(3rdEdition), Springer, Netherlands.
5. Journals: Plant Cell. Tissue and Organ Culture, Plant Cell

Lab Course:

I, Development of regendration protocols emplofing direet and indiréel organogendsis | somatic
embryogenesis in econamically importamt herbiculiure! and/or medicinal plants.

2. Comirol of phenolics in recalcitrant tissues under culture conditions.

3. Srudy of various' physico-chemical factors {pH. light, hormones, ¢ic,) on imvitro growth and
developmient of tssues or urgans, rooting of regenerants, in vitro and ex vitro hardening, potting
and acelimatization in mataral conditions.

4. Bhool-tp meristem cultore for raising virus-free plants intomato | tobacco,

3. Agrobacierium rhizogenes mediated development of hairy redat cultures.

6. Isolation of bicactive compounds from medicinal plants using column chromatography and
TRC:

7. Preparation of syathetic seeds for germplasm conservation using somatic.cmbrvos or other
propazilés.

ELECTIVE PAPERS

Paper IV (a) (BOT404/E1): Forest Ecology

Unit 1

| Forests. foresiry and man; Tlefinition, forests in geological ages, forests in prehisionc sra,
shifling cultivation, forests in historical time, scientific forestry, forest policy, natural forest
policy. private forest policy, paimed forest development, forestry editcaticn in India:

2. Escential elements of forest ecology: Extent and boundaries, physical fdbirds] geology, river’
swatern, s, and-nse patrern, role in conntey’s econory, Torests and wild fand,

Unit 2

1. Forests and trees: Locality factors of the forests, forest influences, fodest composition, stand
structure, dypamics and growth, classification; forest types and their distibution. species
diversiny

2. Wild Life: Species and distribution, Sancruaries, Biosphere reserves, wild life and recreation.
3. Forest conscrvancy and Potential Productivity: Soil, Water relation and nutrition, soil erosion
and conservation, potential productivity of forests, site quality evaluation,

Unit 3

1. Forest Conservetion and Management:

i) Impact of deforestation on soil and water, Role of fire: type, extent and cuuse of fire, fuel load,
fire and diffcrent forest tvpes of Himalaya,

1i) Forestresource management and forest resource information systetm.

Unit 4

L. Forest cover in India-Siate of Art, Ground inventory. Application of Remole Sensing and
Geographic Information System (GIS) in Land cover mapping. Vegetation and forest type maps.
2. Environmental Impact Assessment: Maintenance and conservational policies such as JToint
Forest Management (JFM) and Agroforestry in the region,

Lab Course:
1. To undertake studics on stand analysis, dominance, diversity and similarity coefficient.
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2. To make studies on gradient analvsis,

3. To wdentify different forest types of the focale.

4. Calculate the Patercn week index of any natural forest stand,

5. Study ordination and continuum of different forest stands,

& Study interspecific Association in forest stands using Plot Jess t-.-s_:hj:ijque_
7. Caleulate analviical and synihetic characters of different fowest stanids.

8. Prepare profile diagrem-of forest siands using Simgle Flor Method.

SUGGESTED READINGS:

|. Bir. 8.5. and Chatha, G.S, 1988, Foreat Vegetation Characteristics of Indian Hills, Today and
Tomarrow s Printers & Publ., Mew Delhi.

2. Diwiveds, AP, Forestry' in Tndis Tugal Kishor and Company, Dehradun.

1. Misra, R. Ecology Work Book. Oxford & IBH Publishing Co. New Delhi.

4. Mishra, R.and Gopal, B. Recent Advanies in Tropical Ecodogy: Part T & T1. International
Society for Tropical coology, Varenasi,

5. Negi, 8.5, 1983 Forest Ecology. Bishen Singh Mahendra Pal Singh, Dehradun.

6. Puri, G.S., Gupta, R.K., Meher-Homiji, V.M. and Puri. S. 1989, Forest Ecology: PlantForm,
Diversity, [,:JI'IIJHLH]I'HEEHMSMSIDH Onxford and 1BH Publishing Co. Pvi. Lud. New Delhi.
7. Puri, (.5, Meher-Homji. V.M. Guptas, RK. and Puri, 5. Forest Ecology: Vol 1 & 11, Oxford
and TBH Publishing Co. Pvi. Lid. New Dielhi.

8. Singh, . 1987. Forest Ecology: of India, Rawat Publications, Jaipur

9. Bingh. 1S and Singh, S.P. 1992, Forests of Hmalaya, Consul Book Depot.

Civenodaya Prakashan, Mainital, [ndia.

10, Singh, J.5. Singh. S.P. and Gupta, S.R. 2005, Ecology, Emvironment and Rmmm:
Conservation, Anamays Publ., F-15472 Ladosarai, New Delhi- 110030 ——

I 1. Simgh, M.P.and Vishwakarma, V. 1997, Forest Enviromhent and Biodiversity. Daya Publ.

House, Delhi

12 Warsing, B.H. and Schlesimger, W.H. 9835, Forest Ecosystems: Concepts and Management.
Academic Press. New York:

Paper IV (b} (BOT404/E1): Industrial Microbiology

Unit I

l. Tntroduction to industrial microbiology-Range of fermentation processes, microbial hiomuss,
microbial enzymes. microbial metabolites and transformation processes.

2 Selection and strain improvement stratcgies - Isolation of industrally imporant
microarganisins « primary and secondary screening. Detection and assay of fermentation
products - physical-chemical, ological assays. Preservation of microbes —storage at
reduced emperamire, storage in dehydrated forms.

Unit 2

I. Types of fermentation ~ Solld state fermentation and submerged fermentation: bitch,
comtiniugus and fied batch fermentation; Homo- and heterofermentation, Aerohic and
anacrobic fermentation. Static and stirred fermentations. Media for microbial growth and
fermeniation - Typical mediz, metdia formulation; water, energy amd carbon source, mitrogen
sources, minerals and vitamins, buffers; precursars. mietabolic regulators. oxyeen
requiremnent.

Y Bioreactors - Brief study on stirred tank fermenter, @ir-lift fermenter, packed tower
fermenter. tray fermentér. motary drom fermenter. Microbial fermentation- Sterilization -
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mediz, fermenter, air. Tnoculum preparation, inoculation, Acration, agitation, pH control,
temperamire control, antifoam dgents. Process parameter optimization: One factor ata time
and siatistical optimizations (briel study only), Seale up of fermentation (lab scale. pifoi plant.
mdusirial scale).

Unit3

1. Droewnstream processing- Separation of microbial cells - Filtration, precipitation,

KMl

2. Cell disruption — liquid shear, freezing-thawing, ultrasomication, osmotic shock, enzyme
treatment. Concentrating and purifving the products - ultrafiliration, coystallization, solvenl
precipitaiion, reverse osmosis, chromatography. Producton of indusmally important products

lJnil 4
Antibiotics - Penigillin, Streptomycin, Amino acids - Lvsine, Glutamic acid Enzyines -
_-\mylme Cellulage, Pectinase, Organic acids - Lactic acid, Acetic acid, Gluconic
svid Biofusls — Bie-sthanol, Bic-butanol. Biopolymers - PHB, PLALAlcoholic boverages -
Wine, Beer. Microbial cells = SCP,

2. Baker's vepst. Immobilization of cells and enzymes- Methods of cell and enzvme
immehilization. Applications of mmobilized cells and enzymes.

Lah Course _

1. Screening and isolation of microbes for production of organic acids and enTymes.

2. Preparation and maintensnce of stock cultures [Bacteria and Furg).

3. Preparation of bacterial inocolum by measuring OD-and enumeration of bacterial celis by serlal
dilstion and paur plate {or spread plate) methad.

4. Solid state and Submenged fermentation for amylase (or any ather rnrgrme} mﬂduﬁlm and
quantification of product by suitable assay merhads.

5. Optimization of process parameters for enzyme oroduction in :wbmergud fermentation.

5. Fartial purification of amylzse (or any other enzyme) produced by microblal fermentation using
sCetone precipitation.

7. Immaoditization of yeast cells and sugar fermentation using immobilized celis.

Sugpested readings:
L. Madigan, M. T,, LM. Martink and J, Paker (1997). Brock Biology of Microvrganism,
Printice hall Intémnational. Ine.. New. Jersey.
L. Prescott {20000, Microbiology.
3. Cruczer, W, and A. Cruezer (1990). A Textbook of Tndustrial Microbiology,
4. Alesander, M. (1977), Soil Microbiology. John Wiley and Sons, New York.
5. Dubey. RO and D.K. Maheshwari (2010). A Texthook of Microbiology, §. Chand am
Co. Pyt Led. New Delhi
Paper TV (¢) (BOT404/E3): Ethnobotany
Limit 1
I.. Imtroduction, concept, scope and objectives. Linkage of Ethnobotany with other sciences
and dizciplines in biplogy — food and nutsition, medicine, sociological and eultural
practices. religions and social costiumes and economic refations,
2. Ethaic groups and Ethnobotamy: Major and minor ethnic groups of Uttarakhand and their

fife styles. Forest vis Ethnic groups.




Unit 2

1. Methodology of Ethnobotanical studies: Field work, Herbartum, Ancient Literature .
Archacolorical findings , Temples and sa¢red places. Protocols. Plants and Tribal
medicing: Significance of Curculigo erchioides, Costus speciosus, Gloriosa superha,
Buten monosperma, Wrightia rincrovie snd Forgamia pimmata m Ethmo-medical practices
along with a brief acte on their habitat and morphology,

2. Medico-ettmobotanical research m Utterukhand.

Linit 3

[. Différent systems of indigenous medicing { Traditional medicine, Ayurveda, Siddha,
Unan), Homeopathy and Allopathy. Role of Phytomedicine in modemn systems of
medicing,

2. Classification of drugs: analvtical methods — drug adulteration, drug evaluation,
anatomical and phytochemical analysis of crude drugs; preliminary sereening,
fractionation and separation of different groups of biodynamic compounds and biological
evaluntion.

Unit 4

I. Phytopharmaceuticals: Drugs of alkaloids, coumanns, volatile cils, tannins, resims and

gumms, Natural pesticides, antibiotics, allergens und poisonous plants. Economic potential
of phytomedicing; potential drug vielding plants and their marketing avenues, TPR and
patenting of active principles. )

2. Ethnobhotuny snd conservation of planis with special reference o Untarakhand -
mythology and conservation of coesystems. conservation of selected plant species: sacred
groves. forestry and uniqoe ecosystems and their ethnobiclgical values, plants and
animals in art, tradition and ethnography: methodologies in ethni-botanical resgarch

-

Lal Course;

|. Preparation of the herbariom spectmen medicinally imperiant planis.

2. Listimg of plants uscd by villagers and on the basis of their local usc to place them inthe
tield of the smdy of ethnobomanical research.

3. Study of Foonomic poetential of Phytomedicine and role of phytomedicine in modem
syatem of medicine,

Suppested Headings:

1. 5.K. Jain, Manual of ethnobotany, scientific pablishers, Jodbpur, 1995,

2 5K Jain (ed.) Ghimpses of Indian Ethnobotany, Oxford and | B H, New Dethi; 1981

3. 5K Jain, {ed ) Methods and approaches in ethnobotany. Sociery of Ethnobotamsts,
Ligcknrow, Trilia, 1989

4, 5.K. Jain, Contributions of Indian ethnoborany, Scientific Publishors. Jodhpur, 1990,

5, Colwon CM. Ethnobotany-Priciples and applications. John Wiley and sons-Chichester,

1997,

6. Rama B, M. and A M. Henry, The ethnobotany of Eastern Ghats in Andhra Pradesh, India.

Botanical Survey of India, Howrah, 1996.

7. Rajiv K. Sinha, Ethnobotany-the renaissance of traditional Herbal Medicine-1 N A- Shree

publishers, Jaipur, 1996,



Paper IV {d) (BOT404/E4): PALYNOLOGY AND POLLINATION BIOLOGY

Unit 1

L. {feneral Introduetion. microsporogencsiis, microspors tetmds and polanty of spores and
pollem grains.

2, Pollen wall development and pallen chemistry, Chemical nature of sporopolienin,
development of pallen wall, Ubisch body. pellen wall proteins: origin and formation
exincless pollen grains: pollen expressed and pollen specific genes.

Unit 2

I. ' Spore-pollcn morphology: Symmetry: shape, size. aperers pallems, NPC System ok
numerical expression of apertuea] details, exine stratification, surface soucrss and
sculptures of sporoderm; LO-analysis and edge-analysis,

2. Pavaolaxonomy: Syslematic patynology, identification kev and evolutionary trends
among pollen grains based on palynoraxonomical works.

3. Acropalynolopy with reference to allenzy: Aeroallerzens, introductory idea of Immune
Syisterm with special referénee to IgE Study of airspora, identification of allergic taxa by
inviva and m-vitre tests with spore-pollen extracts, chemical natire of exine-bame
allergens, allerjgic s of North-West Himalaya,

Uit 3

1. Melissopalynology: Indian species of honey bees, mnportance of polien grains as
cimstiluent of bee-bread, pollen-collecting mechanism of honey bees, analysis of pollen
load and honey sample in understanding bee forage, ohjectives of meflissopalynological
studies, important bee plants of North- West Himalaya.

2, Palacopalynology: Tntroductory ides sbout palacopalynological remains, significance of
pelacopalynology.

Linir 4 -

L. Farensic patynology: Definition and sipnificance, a fow wéll-known case studies.

2. Pollination Biology: Pollen dispetsal units; pollination types, comtrivances for cross- and
self-pollination; pollen vectors, pollination modes and flora organization, Pollen viability
and storge. evolutionary mends in pollination modes. Breeding systems; incompatibality
and compatibility control with reférence to pullen-pistil mteractions and pollen
bintechnolopy.

Lsh Course
L. Pollen morphological stedies of some prerodophytes, gymnospenms, dnd angiosperms
representing ditferent morphological types using acetolysis ¢ alkali maceration method,
2. Extraction of polien grains from honey sample and study of the frequency of different
marphe-types,

3. Srady of in vive and in vitro gerrmination of pollen grains.

4. Morpho-anatomical study of stigma and style.

5. smdy of the growth of poflen fube through stignma and stde.

fi. Study of allergy producmg pollen mospho-types.

SUGGESTED READINGS:

I." Crane, Eva; Walker, Penclope and Day Rosemany. 1984, Divectory of Tmportani
‘World Honey Sources: Intemational Bee Research Association, London. .

2. Brdtman, G. 1952, Pollen Morphology and Plant Taxonomy, Angiosperms; Almguist
and Wiksell, Srockholn

(oo




3. Knuz Segril. Johason Tverson. 1975, Text book of pollen analysis 3rd edition:
Blackwell Publ.

4. Nair, PELK. 1966, Essentails of Palynology; Asia Publication House Lucknow,

5. Woodhause, B.P. 1933, Pollen Grams: Hafner Publication Co.

Faper IV {e) (BOTIO4/ES): Seed Pathology

Unit 1

|, Introduction, termmology and historical development, seed health and its importance.

2. Kinds of sced borne pathogens: fungi, bacteria, viruses, viroides and nematodes.

3. Types of damage caused by the seed borme fungi o seeds and crops..

Umit 2

1. Nature of seed infechon. Systemic infection through flower, froit and seed stock,
Penctration through seed coat, natural openings and inflicted openings,

2. Longevity of seed bome pathogens. Factors influencing longevity,

Uit 2

I. Epiphytology of seed borne discases, monocyelic and polyeyelic discascs

2. Detection of seed bome pathopens, objectives of seed health testing. Testing methods
for seed bome fungi. seed borne bacteria, seed bome vinuses and seed borne
mematodes,

Linmit 4

I. Study of seed borme diseases of certain specific crops, cereals, millets, pulses, oil
crops. fibre crops, and vegetable and timber crops

2. Contrel of seed borne pathogens: selection of sced production areas, crop
mrEnagement. seed treatment, certification. plant quaranime and disease resistance.

O

Lab Course

L. Tsolation and inoculation of mycorhiza:

2. Study of seed borne pathogen. Description af pathogen, symptoms and section cutting,
3. Isolation of some imporeant patdiogens.

4. Procedure of equipments uses.

3. To establish u plant discasc clinic in the department for advisg to local people.

SUGGESTED READINGS

l. MNeegurd P, 1977, Bced Pathology Vol [ snd 11. MacMillan Press. Landon

2. Suryanarayan, D. 1978. Seed Patholoey. Vikas Publ. House, Pvt. Ltd. New Delhi,
3. Jha D.K. 1995, A Text Book of Seed Pathclogy, Vikas Publ. House. Pyl Ltd. New
et

Aparwal, VK. 1978, Principles of Seed Patholopy. In{ed.) James B.S_ Sindair.CRC
Press, 1 Edition,

Desni. BB, Seed Handbook, CROC Press.

Singh, Gurnam, Séed Pathology. Pointer Publisher, Jaipur.

Singh, T. Seed Technology and Seed Pathology. Pointer Pablisher, Jaipur.

Newne, Y.L, and Agarwal, VK 1978, Some sced bome diseases and their control.
ICAR. Kew Delhn
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Lab Course : BOTH0P*

1. Emasculation, bagging and hand pollination techniques to study pollen germination.
Application of common plant breeding techniques

2. Floral biology of local food, pulse, vegetable and hortictlnaral crop

3. To test the goodness of fit and independent assortment using Chi-square method.

4. To study the pattern of regional biodiversity.

5. Tosudy the Hot spots and key stone species.

6. Survey of hinlogical resowrees.

7. Study of habitat loss with respect to plant species. To observe factors expedifing habitat loss
viz., floods. forest fires, landslides, natural and anthropological activities.

8, Visits to national parks, sanctoaries and biosphere reserves of Utiamakhand.

9. Visit Lo ecosystem restoration siies in mincd areas in Uttardkhand Himalayas. .

10, PTC — Laboratory organization, different sterilization/sssplic technigue.

1. Preparation and stesilization of media _

12, Callus colture (morphological and internal structire) and suspension cultures {growth curve)
1 32 Shoot fip, axillary bud. nodal explant culbure.

L4 Root tip and feaf culture,

15 Protoplast isolation and fusion

16. Somatic embryogenesis and production of artificial seeds.

17, Anther, pollen, ovule culiure.

*Additional lab course of selected elective paper.




Sri Dev Suman Uttarakhand University Radshahithaul Tehri Garhwal
Proposed Syllabus: Chemistry Course for M, Sc. students {(Semester Wise)

OBJECTIVE OF THE COURSE

To teach the fundamental concepts of Chemistry and their applications. the syllabus
pertaining to M.Se. (2 Year Degree Course) in the subject of Chemistry has been prepared
as per provision of the UGC module and demand of the academic environment. The
svilabus contents are duly arranged unit wise and comtents are included in such a manner
that dug imporance is given to requisite intellectual and laboratory skills. This M.Se
course of chemistry consist of 2 venr - ¢ourse with semester system-in all 4 semesters (two
SEMEsIEr in 8 vear)

Total marks: 2000 (1000 per year and 300 per semester) of core and élective disciplines

MScSEM1
S, Max ]
= o e
] Inorganic Chemistry — CHC101 | 30 0
2 Organic Chemistry | CHEl02 1T 0.
3 Physical Chemistry CHC103 &l 20
T4 Group Theory and Instrumentation Techniques | CHC104 80 20
5 Lab Course (Inorganic Organic and physical)) | CHCI0P 80 0
M&Sc SEM 1T
s, Paper Paper Muax Marks (100)
Mo, Code Exi Ini.
| Inorganic Chetmistry CHC201 Ril 20
d Orrganic l;-‘.hem'isrr; | CHC202 . B 24
[ 3] Physical Chemistry T CHCZ03 | 80 30
[ 4 Spectroscopy and analvtical methods CHC204 8 20
[ = Lab Course {Inorganic Organic and Physical) | CHC20P W | 20
MSc SEM I [SPECIALIZATION IN INORGANIC CHEMISTRY]
8, Paper Paper Max Marks
M Code Exat. | Ini.
[ Organometallic Chemisiry CHC 30 s | 0
2 Spectroscopy CHC302 T
3 Analytical Chemistry CHC303 | 80 20
A3 Chemistry of Biological System | CHE301 80 0
{ Bioinorganic)
i) Biomorganic & Supramelecular Chemistry CHE3N2 i 20 |
5 Lah Course (fnorganic) ICHEIOP Bl 20 |
MSc SEM I |[SPECTALIZATION IN ORGANIC CHEMISTRY|
5. Paper I;Hp!r __Max Marks h._i
Na, Code Ext. | Int.
] Reagents in Organic Synthexis and CHC3M 80 20
Organometallics

=y i .
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2 Spectroscapy CHC302 &0 20
3 Organic Photochemistry CHC303 &0 20
A7) Chemistry of Rological System | {Bioorganic) CHE3 Gl 0
T iy Chemistry of Natural Products CHEI04 [ 20
i Lab Course {Organic) DCHC30P | B 20
MSc SEM 111 [SPECTALIZATION IN PHYSICAL CHEMISTRY]
. Paper Paper | Max Marks
Na, Code | Ext. | Int.
] Advanced Quantum Chemistry CHC306 | &) 20
2 Speciroscopy CHC3 | R )
3 Analytical Chemistry CHC307 [T 0
i) Chemistry of Biological System | CHE305 &0 20
(Biophysical) |
iif} Nuclear Chemistry CHE306 &0 20
3 1.ah Course (Physical) PCHCIOP Hi 20
MSe SEM IV [SPECIALIZATION IN INORGANIC CHEMISTRY]
5. Paper Puaper Max Murks
M. Code Ext Imt.
1 Spectroscopy & Diffraction method CHC401 ] 20
2 Phote Inorganic Chemistry CHCAN2 A0 20
3 Inorganic Polvmers CHC403 80 2
4i) Nuclear Chemistry CHE306 80 20
(i) Environmental Chemisiry CHEAM o —— 8 20
(i) Progest work | Dissermation CHE402 80 20
5 Lab Course { Inorganic) [CHCA0P &0 2
MSe SEM IV |SPECTALIZATION IN ORGANIC CHEMISTRY|
B Paper Paper Max Marks
. Code Ext.. | Int.
1 Organic Synthesis CHCADS [T 7
p Organic Spectroscopy CHCA03 80 & 30
3 Heterocyelic Compounds CHCAn6 L1 2
BT Medicinul Chemistry CHE403 RO | 20
{ii) Envieonmental Chemistry CHE40! 80 | 20
(i) Project work ¢ Dissertation CHE4Dd B0 | 0
3 Lab Course (Organic) OCHC 40P 7 20
MSe SEM IV |SPECIALIZATION IN PHYSICAL CHEMISTRY]
8. Paper Paper | Max Marks
Na. Code Fxt. Tot.
E Advanced Chemical Dynamics CHC407 | %0 20
2 Advanced Spectroscopy CHC408 | a0 20
3 Solid State Chemistry ~ CHC409 50 20
4ii) Chemistry of Materials CHE4DS 0 20
2l age ( P‘”‘\L_.—-—-—- \\J.,




it Environmental Chemistry T CHE401 a0 | 20
il Project work | Dissertation CHEADG W | 20
2kl Lah Course (Physical) . PCHC40P 80 20
Abhreviation:

CHC = Chemisiry Core courae CHE = Chemistry Elective Course
Mote:

In [I1 and IV semesters: the candidate shall have 1o opt for one elective papers of a
particolar specialization (Inorganic/Orpanie/Physieal). The candidme shall not be allowed
to apt-elective papers from different specializations. Five lab experiments from the List of
experiments given in (he syllabus is* the minimuom requirement. He! She can opt lor
Project/dissertation as an elective paper. The topic of the project will be decided by the
Project Supervisor. Marks awarded for the project work shall be based on the
novelty/quality of project work; it’s presentation/viva-voice and social applicability,
He/She will have to submil the project/dissertation not later than the date of hisher
practical examination.

(?.Sc;_, S
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SEMI
(T) Inorganic Chemistry (CHC101)

Stereochemisiry and Bonding of
a} Main Group Compounds

Origin of VSEFR theory and its symificance i main group structural chemistry, structure of
5F, TeFs BeFa. 10k, 101, OFs ©SFe . Xek: and [F-, dr-pr bonds. Bent rule and energenic of
hybridizanon, some simple reacrions of covalently. bonded molecules;

b} Metal Borides. metal carbides and metal nitrides
Metal borides; carbides and nirides: preparation, properties. strucrures and application

Metal-Ligand bonding in Coordinativn Chemistry

Crystal field theory, factors: affecting the magnitude of A, Consequences of crystal field splimting:
Ments and timiations of TF1 Jahn-Teller distomion and it3 consequences on complex formation.
Evidence of covalent character in' Metal-Lipand bomding. Molecular ocbital theory us applied to
actahedral, tetrabedral and square planar complexes

Metal Ligand Equilibria in Solution

Concept of thermodvnamic and kinetre sishilities of meial compléxes.  Stepwdse and overall
formation constants and  thesr cornelstions, trends: I stepwise constants, factors affecting the
stability of metal complexes with reference to the nature of metal ion and ligand, chelate effect and
its thermodynamic origin, determination of hinary formation constants by pH-memry and
spectrophotomelry

Reaction Mechanism of Transition metal Complexes

—

o

Energy profile of a reaction and reactivity of metal complexes: Inert and lahile complexes. Ligand
substitution reactions in oGtahedral complexes e SNILSNZ apd SNICB. mechanism. Anation
reactions withaut metdl lgand bond cleavage. Electron transfer reactions{Redox reactions), Outer
and tnner spbere mechanism (O5SM and 1SM)Reactions of coordinated lgands. Substitrion
renctions in square-planer complexcs.

Books Recommended:

- Fo Ao Coton, (3 Wilkinaon, €A Murillo amt M. Bochmann, Advance Inorpanic

Chemistry, John Wiley & Sons , New York.

L D, Lee, Concise Inorganic Chemisiry, Oxford Llniversity Press.

Atkins. Overton, Rourke, Weller and Armstrong, Inorganic Chemistry, Oxford University
Press;

Y. E. Huheey, E: A Keiter and R. L. Keiter, Inorganic Chemistry Principles of Siructure
aid Reactivity, Peamson Education.

W, W. Porterfield, Inorganic Chemistry: A Unified Approach, Elsevier.

3. Wulfsberp, Inorganic Chemistry, Viva Books.

G.. L. Miessler and D, A. Tarr, Inorganic Chemistry. Pearson Education:

(IT) Organic Chemistry (CHC102)

Nature of Bonding in Organic Molecules

Delocalized chemical bonding comjugation. cross conjugation. resonance, hyperconjugation,

bomding m fullerenes;, tmmomerism, Aromatcity in benzenoid and non-benzenaid compounds,

ghernant. and nonalternent hydrocarbons.: Hickel's rule, energy lexel of  -maolecular orbitals,
s
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annukenes, antixrometicity, y-aromaticity, homo-aromaticity, PMCO- approach, Bond weasher thun
covalent bond, addition compounds, crown ether complexes anderyptands, inclusion compounds,
evelodextring, catenanes and rotaxanes,

sterecchemistry of Organic compounis

Molecular symmetry and chirslity: svmmetry operations and symmetry glements. point group
classification - and -symmetry number. Sterevisomerisme Classification, racemic modification,
molecales with one, two or more chiral centres. Configunition, nomenchature, D L. B, Sand E, 7
nomenciature, Axial and planr J:hi_nuiit}l and helicity (P& Ml i stereochemistry and confiourations
of allencs, spiranes, alkylidene, cycloalkanes, adamantanes. catenanes.  hiphenyls:
(atropisomerism). bridged biphenyls, ansa compounds and cvclophanes. Topicity ‘and
prosterecisometism: Topicity of [igands and faces and thieir nomenclature. sterecgenicity.
cyelosterenisomierism: conflpurations. eonformations and stabiline of cyelohexanes, (mono-. di-
ad tri-substied), evelobexenes, evolohexanones; haloeyelohexanones; decalines. -decalols,
decalones.. Assymetrie mduction; Cram’s, Prelog’s and Horgaus males, Dynamig stervochemistry
ieyelic and acyclic), Stereochemistry of compounds containing ™. % and P. chirogenicitv. pseudo
asymimetry and stereogenic cenire. Stereoselectivity, stereospecificity, regioselectivity and
chemnselectiviry, Enantiomeric and dissteriomeric excess.

Reaction Mechanism: strocture and reactivity

Types of mechanisms, nvpes of reactions, thermodynamic and kinetic requirements, kinctic and
thermodvnamic comtral, Hammond's postulate, Curtin-Hammen principle. Potential energy
diagrams, transition states and intermediates, methods of determining mechanisms. isotope etfects.
Effect of structine on reactivity — resonance and [eld effécts, steric effect. quantitative treatinents.
Hammest equation and linear free energy relationship, substitnent and reaction constanmts. Taft
equation

Aliphatic and Aromatic Nucleophilic Snbstitution and Mechanizm of Carbocationic
rearrangement reactions -

The SN, SN', mixed SN' and SN', SN' and SET mechanisms. Nueleophilic substitution at and
alivlic, aliphatic trigonal and a vinylic carbon. Reactiviry effects of substrate structure. amacking
nircleophile, kaving group and reaction medivm. phase teansfer catalysis and ultrascund, ambident
nuclecphile. n‘."ﬂ'iﬂ!'i\t:.ll:cli\-'ilj_r. Meighbouring group miechanism, neighbouring group participation
by [ and | honds. anchimene assisiance. Classica! and nonclassical carbocations. phemonium
wns, norhornyl svaiem,

Pinacol-Mnmacolene  rearranpement.  ‘Wagner-Meerwein  rearrangement.  Beneilic  acid
rearrangement,  Allvlic remvatpement. Hollman resction. Schmadr reaction, Bwewer- Villizer
oxidation, Eumml-.lydmmnmidc regrrangement. Curtins rearrangements, Lossen rearmangement,
Dakin reaction. Application of NMR Spectroscopy in detection of carbocations:

BOOKS SUGGESTED:

Jerry March. Advanced Organic Chemistry Reaetions: Mechanism and Structure. Jobhn
Wiley.

R_T. Morrison and R. N. Boyd. Organic Chemistry. Prentice Hall.

C. K, Ingald, Structyre and Mechanism in Organic Chemistry, Comeil University Press,
8. M. Mukherji and 8. P. Singh, Reaction Mechanism in Organic Chemistrv. Maemillan.
D, Masipuri, Stereochemistry of Organic Compounds, MNew Age International

P 5 Kalst. Stercochemistry of Organic Compounds, New Age International,

5. M. Mukherjee, Pericyelic Reactions. Macmillan, India

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

Benjamin, Modern Organic Reactions, HO House.

EI Ernest L. Elel andSamie] H. Wilen, Stereochemistry of Organic Compounds, Wiley
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11. India
12. Emest L. Eliel, Sterecchemistry. of Carbon Compounds. Tats MeGraw Hill.
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(111) Physical Chemistry (CHC103)

Quantum Chemistrs

Introduction: De Broglie’™s equation and its physical - significance. Time indcpendent and
dependent forms of Schrodinger equation, Operator- and their algebia, Postulates of Cuantum
mechanics. Farticle in one, two and three dimensional box. Harmmonic oscillator, Rigid rotator.
Hwdrogen atom and shapes of orbirals,

Approximate Methods: Approximate methods of guantom mechamics: Variationa! method and
Pertarbation theory upto second order in energy and applications (Helivm atom).

Anpular Momentum and  eigen function: Ladder operator. Additton of angular and spin
micmenium. Pauli exclusion principle. Fermions and bosons.

Chemical Bonding: Valence bond (VB ) and molecular orbital (MO) approaches. VB treatment of
Hydrogen molecule. Bonding and antibooding MO according to LCAD method. Huckel mulecular
orbital (HMO) theory and its application o ethene, hutadiene ele.

Chiemical Thermoidynamics

Buasics of thermodimzmics (laws of thermodynamics): Partial molar properties: Chemical potential
atrd s determirgtion and applications,

Concept of fagacity and its determination. Activity and activity coelfictent. Debve-Huckel theory
for activity cocfficient of electrolytie selutions. Tonic strength.

Chemical Dynamies
Arrhenins equation, Kinetics of bimolecular reactions: Collision theory of reaction rates:
Activated comples theory. Kinetics of unimaolecular reactions:: Lindemann-Hinshelwood theors,
REEM treatment.

Kinetics af Chain Reactions: Hydrogen-bromine reaction, pyrglysis—of ~acetaldehyde,
decomposition of ethane.

Kincties of photochemical reactions: Hydrogen-bromine and hydrogen-chlorine phitochemical
rEacthns.

Oscillatory reactions: Helousov-Zhabotinsky reaction

Surface Chemistry and Micelles

Adsorption: Thermodynamics and kmetics of adsorption. BET method and it™s applications for
estimation of surface area. Heteropeneous catilysis.

Micellex: Concept of Micellization. Critical micellar concentration (CMC). Factors affecting
micelles formation. Thermodynamics of micellization, Soluilization. Reverse micelles,

BOOKS SUGGESTED:

Physical Chemistry, P.W. Atkins, ELBS.

Introduction o Quantum Chemistry. A K. Chandra. Tata MeGraw Hill

Quantum Chemistry, Ira N. Levine, Prentice Hall. Coulson's Valence, . McWeeny.
ELBS.

B. R, Puri, L. R. Sharma and M. S. Pathmia, Phvsical Chemistry. Milestone Publisher &
Distribattors, Mew Delhi.

K. L. Kapoor, Physical Chemistry. Macmillan Publishers India Limited.

K. J. Laidler.Kinctics, Pearson Education India.

(1V) Group Theory and Analvtical Techniques (CHC104)

Blrage e TR Y
@0 - T



Symmetry and Group Theory in chemistry

Symmety elements and symmetry operation. Defimation of group. subgroap. Point synmmeiry
group. Matrix sepresentition of groups (C,. Cp Cu. Di only), Charscter table. Character
represeniation of (case of HAD and NHy ), Great orthogonality theorem (withiut derivation) and s
applications. Applications ol group theory in IR Gnd Reman spectroscopy.

Chromatographic and Radio Analytical Methods

Basic principle and types of chromatography. Principle. instrumentation and applications of GC,
LC. HPLC and lom-exchange chromatography, Van-Deemter equation (without derivation),

Nuclear reactions and radiations. Measurement and detection of radiation. Principle. of Tsotopic
dilation method and Neulron activation amlysis (NAA)

Micrownve, Infrared. Raman Speciroscopy

Clazsification of molecules. Principle of rotsbional spectroscopy. Energy, ‘selection rule and
spectroscome frequency of mzid:and non-rigid digtomic romtor. Population of states. Stark effect
Application of MW speciroscopy. Effecr of isotopic substitution.

Pringiple of vibrational spectroscopy: Morse function and diagram. Vibraticns] energics, selection
riles for diaromic harmonic and anharmoenic oscillator. Overtones, hol hands, P2O-R branch hines,
Fimdamental modes: of vibeations, fondamental frequency and factors effecting it Applications of
IR. FTIR and its advainages..

Classical and OQuantum theorfes. of Raman effect. Pure romational; w'hra;m__n_uL and ~rotational-
vibrational Raman spectroscopy. Stokes and antistokes lines. Mutudl exclusion principle.
Applications.

Atomic and Molecular Speciroscopy

Energies of atomic orbitals, Spin and angular vecror coupling for p’ and d’ system. Spectra of
hydrogen grom and alkali metal atoms. Frank Condone principle. Electronic specteum of distomie
malecules: Vibrational {coarse) progressions and Rotational [ine structures, Einstein’s coelficients.
Fluarescence, Phosphorescence and Stirmulated emission.

Books Suggested:

| Modem Spectroscopy. J.M. Hollas, John Wiley.

2. Physical Methods for Chemistry, B.S. Drago, Ssunders Company.

3, Chemical Apphications of Group Theory, F.A. Catton.

£ Introduction of Molecular Spectroscopy, G.M, Barrow, MeCiraw Hill,

5. Basic Principles of Spectroicopy, B Chang, MeGreaw Hifl

6. Symmetry and Spectroscopy of Molecules, K. Veera Reddy, New Age lnmernational;

(V) Lab Course (Inorganic, Organic and Physical) SEM 1 (CHC10P)
(2%6 hours)

T{a). Qualitative Analvsis

Oealitative analvsis of mixtures by semi-micro methods containing not more than six cations and
antons including:

{i). Rare-earth elements

(it} Amons, which have not been done in under praduare practicals, 1 =20 marks

{ii). msolubles. o \
Tlrage ‘:H .[L—l,_ ,?.}I—-T_...
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{b). Chromatozraphy
Separition of cations and aniona by- Paper Chromatography, Thin 1 aver Chromatiography
ion Exchange Chromarography

Zia). Dualitative Analysis
Separation, ;:lunf't:ml:m and identification of compounds of binary mixture {solid-salid or liguad
and solid) using TLC and Paper Chromatography, Chemical tests and spectroseopic analysis,

). Organic Synthesis 1=20 marks
Acerviation: Acetyiation

Cixidation: Adipic scid by chromicacid oxidation of cyclohexanal,

Cirignard reaction: Symthesis of triphenyimethanol from henzoicacid,

Sandmever reaction: p-Chiorotoliene from p-toluene

3a). Chomical Kinetics

Determination of the effect af (4) Change of temperdatune (b) Change of concentration of reactants
amed catehyst and (¢) iomic strengrh of the media on the velocity constant of Hydrolysis of an
esterfionic reactions.

Detesinination of the velocity constant of hydrolysis of an ester,

Dietermimation of the rate constant for the oxidation of iodide jons by hydrogen peroxide studyving
the kimetics of the reaoton.

Flwing clock reactions (Ref: Experiments in Physical Chemisiey by Shoamaker),
Determination of the primary. zalt effecr on the kinetics af ionic reactions and testing of the
Bronsted relaricnship (iodide jon s oxidized by persulphare jon).

(b). Electrochemistry 1=15 marks

Conductometry
Determination of the velooity constent; order of the rescnon and encrgy of acovapon for

saponification of ethy] acetate I::, sopddium hydroxide conductometrically

Determination of selubility and solobility: product of sparingly soluble salis (g, FhS0d, BaSOd)
conductometrical by,

Determination of the strength of strong and weak avids in'2 given mixture conductometricaily

To smdy the effect of solvent on the conductance of AgNO3/CH3ICOGH widl o determing the
degree of dissociation and egailibrum constant in different solvents.and i thewr mixtures { DMS0,
DMF, dioscane, acetone, water) and o test the validity of Debye-Huckel-Onsaper theory.
Determination of the activity coellicient of zinc ions in the solution-of 0.002 M zinc sulphate using
Debyve Huckel s limiting law,

4. Viva 10 marks

5 Record 15 marks

SEM 11
(1) Inorganic Chemistry (CHC201)
Electronic Spectra & Magnetic Properties of Transition Metal Complexes

Spectroscopic ground states correlation, Orgel and Tanabe-Supano diagrams for transition metal
complexes (d'-d" states), calculations of Dg, B and [ parameters, charge tronsfer spectra,
spectroscopic method of assignment of absolule configuration in optically active metal chelates
and thew stercochemcal wiormation, magnetic properties of complexes. of various geometries
based om CFT, spin free- spin paired equilibrium in octabedral sterecchemisiry. anomalous
Magnetic momeants, magnetic exchange conpling and spin crossovear.

2. Metal -m Acid Complexes and Organometallic conpounds

=
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Metal marbony| complexes. Preparation, propertics and uses. Mature of bonding in.metul carbomyls
and carbon monexide analogs 1o, nitrosyls and dinftrogen complexes. Evidence for back bonding
in complexes. Nature of M-C bond Sunthesiz, bonding and uses of prgenometallic compounds, two
electron lgands (olefinic and scetvlenic compleses), three electron ligands (allvlic complexes),
four electron ligand (butadiene and evclobutadiene complexes) five electron ligand (ferroceme
complexes.

A, Metal Closters, Polvoromeratates and sificates
Higher boranes. carboranes, metalloboranes and metallocarboranes, Meial carbonyl and
metalhalide elusters. Clusterswith metal-metal multiple bonds. Isopaly and heteropoly scids and
salty (o anions) with special reference to vanadiom. molybdenum and tungsten. Nomenclature,
classificution, preparation and structiural aspects of poly acids and polyanions,
4.. Sillcates
Principles of silicates. Strucrure and classification of silicates. Asbestos, Zeolites and Uliramarines
as sificate materials. Sillcates in 1echnology.
Books Recommended:
I Fo A Cotton. G, Wilkineon, C_A. Murillo and M. Bochmann, Advance Inorganic Chemistry, John
Wilew & Sons . New York. )
I LI Lee, Concise morganic Chemisry, Oxford Universiny Press. _
3. Atkins, Cverton, Rourke, Weller and Armstrong, Inorganic Chemistry, Oxford University Press.
4. L E. Huheey, E. A Keiter and R. L. Keiter, lnorganic Chemistry Principles ol Strecture and
Reactivity, Pearson Education. _
3, W, W, Perterfield, Inorganic Chemisiry: A Unilied Approach, Elsevier.
6. G Waltsberg, Inorganic Chemistry. Viva Books
7. 6. L. Miessler and D, A. Tarr, Inorganic Chemistry, Pearson Education,
. -
(11) Organic Chemistry (CHC202)
|, Free Radical Reactions
Types of froe radical reactions, free radical substitution mechanism. mechanism of an aromatic
substrate. neighboring proup assistance. Reactivity [or zliphutic and arommtic substristes st 4
bridgehead. Reactivity in the a"@ckiﬁ.g radicals. The efféet ol sulvenis on reactivity. Allylic
halogenation {NBE), oxidation of aldeliydes to carboxylic acids, sutv-oxidation, coupling of
alkynes and arylation of aromatic compounds by diszdnium salts. Sandmeyer reaction. Free radical
rearrangement. Hunsdiecker reachicn.
2. Electrophilic substitution reactions of
a) Aliphatic Organie Compounds
Biomolecular mechanisms-SE2 and SEL. The SE1 mechanism. ¢lectrophilic substitution
accompanied by double bonds shifis. Effect of substrates, leaving group and the solvent polarity on
the reactivity
B) Arvmatic Organic Compounds
Orientation and reactivity, energy profile diagrams: The ortho/para ratio, ipso anack, orientation in
ather ring systems. Quantitative freatment of reactivity 1N subsTrate and electrophiles. Diazoninm
coupling. Vilsmeir Haak reacrion, Gattermann-koch reaction,
3. Addition Reactions and Elimination Reactions
~ R
Mz A ) _'___,....-’=;l-_|—
!’I E 3} r,\_\_r"-%/— ¢ ol L



() Adidition reactions of carboa~carbon multiple bonds

Mechanism and stereochemical aspects of addition reactions involving electraphiles, nucleophiles
and free radicals, regio- and chemgselectivity, orientation and repctivity. Addition o ovclepropane
ring. Hydrogenation of double snd miple honds, hydrogenation of aromatic rings. Hydroboration

hichag! reaction. Sharpless asymmetric epoxidation, .

(h) Addition reactions of c-heters muoltipie bonds

Mechanism of metal hydritfe reduction of ssturated and unsaturated carbonyl compounds, acids,
@sters and nitriles. Witlig reaction. Mechanizm of ¢ondensation reactions involving enoclares-
Knoevenapel. Claisen. Mannich Béneoin. Perkin and Stobbe réactions. Hydrolysiy of edters and
armides. ammonolysts ol esters.

ic) Elimination Heactinns

The E2, El and ElcB mechanisms and their spectrum, Oirientation: of the double bond Reactivity-
effects of substrate structures. attacking hase. the leaving group and the medinm. Mechanism and
erigntation in pyralytic elimination

4. Pericvelic Reactions
Muolecular orbifal syinetry. Frontier orbitals of ethyleng,. | 3-butadiens, 1. 3, S-hexatriene and
allyl svsrem. Clussification of pericvelic reactions, Woodward-Holfmann. . Correlation. diggrams
FMO and PMO spproach. Electroeyelic reactions-conrotitory and suprafacial additions, 4n, and
dn+2 syslems. Cyoloadditioms-antarafucial and suprafacial additions, 4p-and 4n+2 svstems, 2+2
addition of ketenes, 1, 3 dipolar cycloadditions and cheleoimpic reactions.. Sigmatropic

rearranpements- - suprafacem| and antarafacial shiffs. of H. sigmatropic shifts involving carbon
maieties, 3.3~ and 3,5- sigmatropic rearrangements. Claisen, Cope and aza- Cope rearrangements.
Flwaonal tauramerism. Ene reaction, =

BOOKS SUGGESTED:
Jerry March, Advanced Crganic Chemistry Reactions. Mechanism and Swacture; Joha Wiley.
R. T. Morrison and R. N, Boyd. Organic Chemistry, Prentice Hall.
C. K.ngold: Strocture and Mechanmsm in Orgamic Chemistry, Cornell Liniversity Press.
5. M.Mukheriand 5. P. Singh, Rescticn Mechanism in Crganic Chemistry, Macmillan,
D Masipun, Sterecchemistry of Organic Compounds, New Age International
P. 5. Kalsi, Stereochemistry of Organic Componnds, New Age International,
5. M. Mukberjee, Pericyelic Resctions, Macmillan, India.
F. A, Carey and R, J.Sundberg Advanced Orpanic Chemistry, Plemmm;
Benjamin Modern Organic Reactions, HO Hoese,
o Ernest L. Eliel andSamuel H.Wilen. Stereochemistry. of Organic Compounds, Wiley
. Andia
. Emest L. Eliel, Sterdochemistry of Carbon Compounds. Tata MeGiraw Hill,

o

=
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{111y Physical Chemistry (CHC203)
1. Statistical Thermodynamics

Most probable distribution. Ensemble averaging. Canonical. grand canonical and microcanonical
ensembles. Pardition funclions. Transhitiomal, rotstional and  vibrational p.érlilit.m functions.
Maxwell-Bolizmann, Boss-Einstein: and Fermi-Dirde Statistics. Thermodynamic properties snd
partition functions: Applications of partition functions.

1. Non-eguilibriom Thermodynamics
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Thermodynamical criteria for non-equilibrivm  states. Entropy  production and entropy  flow
Entropy balunce equations for different imeversible processes (e.g. heat flow, chemical reaction
etc.) tremsformutions of the peneralized fuxes and forces, non-equilibriumi stationar states
Phenomenalogical eqiations. microscopic: reversihility and  Onsager’s ' reciprocity  nelations.
Electrokinetic phénomena, diffusion. electnic conduction. Trreversible  thermodynamic: for
malogical sysrems; conpled reactions.

Electrochemistry

Rdsics of electrochemismy. Debye-Huckel-Onsagar treatment  for  jon-sohvent imersetions,
Structure of electrified interfaces: Gouy, Chapman and Steri.

Ower voliepe and poteéntial.. Theories of over voliage. Exchange currenl density. Derlvation of
Butler-¥elmer eguation. Tatel ploL

Pedeography theoretical aspect. Mhovic equation, Hall potential and its significance, Applications.
Corrosion. Theory of corresion, Ferms of comosion. Monitoring and prevention of corresion,

Macromolecules-Palvmers

Classification. Kinetics of polymensation. Numbser and mass average molecular mass. Molecular
mass determination {(osmomery, viscometry, diffusion and light scattering T_nﬂhﬂ-d}. Chain
comfiguration of macromalecules. Calculation of average dimensions of varions chain stroctines.

BOOKS SUGGESTED:

1. Physical Chemismry, P.W. Atkins, ELBS.
- B. R Puri, L. R. Sharma and M. 5. Pathnia, Physical Chemistry. Milestone Publisher &

[Matributors. New Delhi,

- K. L Kapoor, Physical Cheomistry, Macmillan Publishers India Limited

K. ). Laidler,Kinetics, Pearson Education India

(IV) Spectroscopy and Analytical Methods (CHEZ04)

Thermal Analviical methods and XRD

hlethodts af thermal analvsis. Principle and instrumentation of TGA. DTA and DSC. Applications.
Xerpy diffraction and Bragg's equation. Principle of XRD and its application in crystal structure
determunavions, Principle of Auper emission spectroscopy (AES)

Electron Spin Resonance (ESR) and Nuclear Magnetic Resonanee Spectroscopy (NMR)

Primciple of ESR. Lande’s g factor. Hyperfine spliting: Application 1o hydrogen atom; methy| free
radical etc:

ENDOR and E1LDOR. Ap‘piii:almm.ljrinuiplc of WA Noclesr spin, Population of states.
Saturation, Chemical shift snd its measurement. Factor affecting chemical shift, Spin-spin
interaction, factors influencing coupling constang 1. Spin decoupling. NMR studies of nuclel
ather than protan-""C, "'F and ""P, FT NMR, advantages of T NMR. Instrumentation of NMR.
Applications.

Mass Specirometry

Principle of Miss spectrometrv. Mess mstrumentetion. fomsation: methods: ElLCCL EST &
Desorption methods. Analyser; Magnetic sector, Quadrupole & Time-of Flight analyser.

Elcetroanalytical Methods
Prineiple of Potentiometry, Voltametry, Conduciometry and pH-metry, Appheations:

BOOKS SUGGESTED:
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1. Pavia, Lumpman, Kriz, Spectroscopy. Books/Cole: Vivyan

2. PS5 KalsiSpectroscopy of Organie Compounds, New Age luternational Publishers;

1. Silverstein, Robert M., Webster, Francis X.. Kiemle Spectrometric Identification of Orgamic
Compaunds, John Wiley;

4. ML Martin, JDelpeach and GJ Martin, Heyden. Practical NMR Spetiroscopy.

5. Colin M. Banwell and Flaine M. Me Cash, Fundementsls of Molecilar Spectroscopy. Tata
McGraw Hill

RJ Abrabam, ) Fischerand P Laftos, Inroduction o NMR Speotroscopy, Wiley

DH Williams. I Fleming, Eﬁeém:@pic Method in Organic Chemistry: Tata MacGraw Hill.

8. Willard Merritt. Dean, Settle Instrumental Method of Analssis. Seventh Edition, CBS, Publication.

b B

(V) Lab Course (Inorganic, Organic and Physical) SEM 11 (CHC20P)
(2%6 hours)

1. Quantitative Analysis

Quantitative Aualysis of mixtures of two metal jons involving Volumetric (by omplexometric
titration uging masking and démasking apents) and pravimetric analvsis:

I{a). Organic Synthesis _ 20 marks
Acetoncetic ester Condenastion: Synithesss of ethyl-n-butylacetvacetnte by A EE. condensation.
Cannizzarn Teaction: 4-Chlorobenzaldehyide as suhsmate: Aromstic electrophilic Substitutions:
Synthesis of p-nitroanitine and p-bromeaniline. The products may be charactenzed by Speciral
Technigques where possible.

{b). Quantitative Analysis 1=20 marks
Determination of the percenlape or pumber of hydroxy] groups in an orgamic. compound by
acetylation method. Estimation of amines/phenols wsing bromute bromide solution/ur scetylation
method. Determination of lodine and Saponification values of an oil sample. Determination of DO,
COD and BOTI af water sample.

Ja).Potentiometry/ pH-metry

Determination of srengrths of halides in a mixiures potentiomesrically,
Determination of the valency of mercurous ions potentiometrically.
Determination of the strength of swong and weak acids in & given mixmure vsing A
patentinmeterpH meter,

Determination of temperature dependence of EMF of a cell

Determinution of the Tormation constant. ol silver-smmimia complex and stiochiomelry of (he
comples polentiometrically

Apid-hase titration in 8 nan-aquecus media using & pH meter,

Determination of activity and activity coefficient of electmolytes

Determination of the dissociation constant of acetic acid in [XMSO, DMF, acetone and dioxane by

-

ritrating iTwith KOH.
Determinntion of the dissociation constant of monobasic/dibasic by Alben-Serjeant method.
1=15 marks
{(b). Spectrophotometric (UV/VIS) Estimations
(i) Adning acds {iEy Ascorbic acid
(i) Proteins i) Aspirin
{v} Carbohydrates {vi) Calfeine
i vii} Cholesterol
4. Viva 10 marks
5. Record 15 marks
SEM I

Specialization Inorganic Chemistry
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(1) Organometallic Chemistry (CHC301)

Transition Metal m-Complexes and metal componnds with bonds to hyd rogen

Transition Metal m-Complexes with unsaturated organic molecules. Alkenes, alkynes, allyl, diene,
dienyl. arene and trienyl compléxes, preparation. properties, nature of bonding and structural
features, lmportant reactions relating to nucleophilic and electrophilic attack on ligands and to
organis svatésis, Compounds of Mefal-Carbon Multiple Bomds and Metal Compounds with
Bosids 10 Hydrogen

Orrganic Derivatives of Metals and AlKyvis. Arvls and Acyis of Metals:

Metal beta-diketonates and thio-betadiketonates: general chemistry. structural aspects and
applications. Memal Alkoxides: general methods of preparation, reactivity, siuemre and
applications Alkyls, aryld and scyls of transition metals, nature of metal carbon bond, routes of
syiithesis, stabibily and decomposition pathways und. structure, alkyls. arvls and scxls of s-bloth
and p-block elements, Comparison of such wansition and non-transition element derivites
Organicopper in organic synthesis,

Homogencous Catalysis and iypes of reactions:

Stoichiometric reactions for catalysis, homogeneous catalytic hydrogenation, Zeigler-Nata
polymerization of olefins, camlytic veactions involving carbon monoxide such as
hvdrocarbonvlation of olefins (oxo reaction). oxopalladation reactions. Activation of C-H bond.
Oxidative-Addition and Migration (Insération) Resctions, sctivation of small molecules by
eoordingrion

Fluxional Organometallic Componnds Fluxionabity end dynamic equilibria in compounds such
as f3-allyl and dieny] complexes, ther characterization.

—

Bonks Suggested: -
Principle and Applicazion of Organctransition Metal Chemistry, 1P Collman, I 8. Hessdus, J.P
Nogton and B.G. Finke. University Science Books.

The Crgamonretallic Chemistry of the Transition Metals. .11 Crabtree, Johy Wilsy.
Mello-orpanic Chemistry, A, Pearson, Wiley.

Organomerallic Chemistry. B.C. Mehrotra and A Singh; New Age Imernational.

Crganometaliic Compounds, NLH Green, Chaproan & Hall, UK.

Principles of Organometallic Chemartry, (LF. Coates, MUH Green, P Powell, Chapman & Hall,
L1

(I1) Spectroscopy (CHC302)
Phato-Electron Specteoscopy (PES) and Fluorometey and Phophometry

Photoetectric. elfecl. Principle of PES. lonismtion process. Koopman's Theorenu Photpelectron
spectra of simple molecules. ESCA. Chemicul information from ESCA. Applications.

Principies. Factors affecting fluorescence and plynsphomscma. Toral Luminescence speciroscopy.,
Applicaricns

Nuclear Quadrupole Resonnee (NOH )
Duadropole nuclel, Quadiupole moment. Principle of NOR. Splittig of NOQR specta,
Lstrumentation.

Muossbauer Spectroscopy
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Principle of Mosshauwer technigue. Paramelers in Mossbauer spectroscopy. Instrumentation.
Applocations.

Optical Rotatory Dispersion {ORD) and Circular Hehrodsm (CI)
Principles of OREY and CT). Cotton effect. Ooiant rule for ketones. Applications

Books Supgested:

Physical Methods [or Chemising, R.5: Dmge, Saunders Company.

Structural Methods in Inorganic Chemistry, E AV Ehswonh, D.'W H. Rankinand 8.
Cradock, ELBS

Infrared ond Raman Spectra: lnorganic and Coordination Compounds, K. MNakamoto,
Wiles,

Inorganic Electronmic Spectroscopy, ALP.B. Lever. Elsevier.

Symmetey and Spectroscopy, K. Veera Reddy, New Age International, 1998,
nstrumental Methods of Analvsis. Willard ef al., T Edn., CBS Publishers.,

(L11) Analytical Chemistry(CHC303)

Introduction

Role of anabvtical chemistry. Classification of analyrical methods-classical and instramental;
Types of instramental analysis. Selecting an analytical method. Meéatness and | cleanliness,
Laborator aperations and practices. Analytical balance. Techmigues of weighing ermors.
Volumetric slassware-cleaning and zalibration of glassware.. Sample p'r:pamimm—d'iquutiun and
decompositions.  Gravimetric  technigues.  Selecting. and  handling of - reagents.  |shoratory
nulebooks. Safety in the analvtical laboratony.

Errors
[reterminate and indeterminate errors. minimizaticn of determinate errors, random distribution. of
indeterminate erces.

o
Statistical data analysis '
Accuracy and precision. significant figures and compotations, meen and srandard  deviation,
distribution of random emors. reliability of results. confidence mtervel, comparizon:of results,
comparison of means of two samples, paived ttest, number of replicate determinations and its use,
comrelation and regression. linear regression; analvsis of variance, rejection:of dama.

Application of Analytical Chemistry
Application of analyviical chemisiry in the study of water and soil pollutions, analvsis of Teel, body
Muids and drugs

Bouks Suggested: N

|- Analvtical Chemistry, G.IE Christian. . Wiley,

L Fundamentalz of Anahaical Chemistry, A, Skoog, DM, West and FJ. Holler, W.B.
Saunders. _

. Anabvtical Chemistrv-Principles. 1 H. Kennedy, W B, Smunders,

. Analylical Chemistry-Pringiples and Technigues, LG, Harzig Prentice 1,

. Principles of Instrumental Analysis, LA, Skoog and 1.1 Losry, W_B. Saunders.

. Quamitative Analysis, R.A, Day, Jroand AL Underwond, Prentice Hall

; Environmental Sobution Analyvsiz. 5.0, Khopkar, Wiley Eastern,

. Basic Concepts of Analytical Chemistry, 5.0, Khopkar, Wiley Eastery,

. Hindbook of Trestrumental Technigues for Analytical Chemistry, T Setile. Prentice Hall.

b= NS ST TR R

IV {i) Chemistry of Biological System 1 (Bioinorganic) (CHE301)

Metal lTons in Binlogical Systems, Na+/K+ Fump

B
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Essenial and trace metuls. Role of meral iioms in hiological processes. Na /K4 Pump..
Bioenergetics and ATP Cycles

DN pi}lymerimitm_ slugose storaze. metal complexes in trensmisadon of enerzy; chlomphylls,
photo system: | and photo system 11 in cleavage of water. Model systems.

Trawsport and Storage of Dioxvgen

Heme proteins and oxvgen uptake, structure and function of hemaglobin, myvoglobin, hemocvanins
and hemenythrin, model synthetic complexes of iron; cobalr and copper.

Electron Transfer in Biology and Nitrogenase

Structure -and  function of metalloproteins in eléctron franspont processes-cyviochromes - and
ionsulphur proteins, synthetic models,

Biological nitrogen fixation. malvbdenum nitrogenase, spectroscopic and ofher evidence, ather
mitrogenases model sysiems.

BOOKS SUGGESTED

P.5. Kalsi, Bivorganic. Bioinorganic and Supramolecular Chemistry, New Awe International.

1 Beneni, H.B. Gray, 8.1, Lippard and 1.5, Valentine, Bioinorganic Chemistry, University Science
Books.

Principles of Bicinorganic Chemisiry, $J. Lippard and J.M, Berg, University Science Books,
Bipincrganic Chemisty: A Chemical Approach o Enzyme Action. Hermann Dugas and C. Penny.
Springer-Yerlag,

1V{ii) Bioinorganic & Supramolecular Chemistry (CHE302)

Metal Storage Transport and Blomineralization
Ferritin, rransferring snd siderophores,

Calcium in Hiology
Caleium m fiving cells, transport and regulation. molecular aspects of intramolecular processes,
extraceltular binding prowins. -

Metalloenzymes and Metal = Nacleic Acid Interactions

Zinc enrymes— carboxypeptidase and carbonic anhyvdnise. lron enzymes —catalase, peroxidase and
evtochrome P-450, Copper enzymes— superoxide dismutase, Molvhdenum oxatransferase enzymes
= xanthine oxidase. Coenayvme vitamin B2,

Meral ions and metal complex: migractions, Metal complexes —nucleic scids

Supramolecolar Chemistry

Coneepts and  language, Molecular recognition: Molecular receptors for different types of
maleciles including arisenic substrates. desipn and synihesis of coreceptor moleceles and multiple
recognition. Supramelecular reactivity and catalysis. Transport processes and carricr design
Supramolecular devices. Supramolecular photochemisiry, Supramolecular electronic, ionic and
switching devices. Some cxample of self-assembly in- supramalegular chemisiry.

BOOKS SUGGESTED

PS5, Kalsi, Bivarganic, Bicinorganic and Supramolecular Chemistry, New Age Inlermational.
Lindersranding Enzvines, Trevor Palmer, Prentice Hall,

Emzyme Chemistry: Impact and Applications, Ed, Colliins J Sucking, Chapman and Hall,
Enzgvmes Mechanism Ed, M.1. Page and A Williams, Roval Society of Chemistry.

Fundamentals of Enzymology, N.C. Price and L. Stevens. Oxford University Press.

| Bertend, H.B. Gray, 5.J. Lippard and 1.5. Valeniing, Bioinorganic Chemistry, University. Science
Books.

Princijples of Biomorgamc Chemistry, 8.0, Lippard and LM, Berg, University Science Books.
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Immabilized Enzyvmes: An Intreduction and Applications in” Biotechnolngy, Mickael 1. Trevan,
John Wikey,

Enzymatic Reaction Mechaniam, €. Walsh, W4, Freeman,

Enevmatic Strocture and Mechanism, 'W.IL Freeman,

Supramolecular Chemistry. IM. Lebn, VCH:

(V) Lab Course (Inorganic) SEM 111 (ICHC30P) (2%6 hours)

L. Analysis of the given sample (OresiBoth Qualirative and Quantitarive Dolomise, Pyralisite, Galena.
2l marks

2. Analysis of the gives alloys: Coin, Gunmetal, Brass and Bronee. 20 marks

3. Preparations

Prepacation of selected inorganic compounds;

() VIO {acac )

(iTI0 (CgHaNO ) 2H:0

10 Jows-K O a0 s {Ha0s 120 marks

(v pal O M H: L (STUN L)

(viMn {acac) )

(VbR Fe{C )] 3H:0

(vindo [(NH; k] Ch

(viil)[Cu (en); (HAO)] Ty

(i) [Co{ PyiCh]

{x¥Iris-tthiourea) copper (1) sulphare [Cu {1u):] SO 2HO

And their characterization by following technigues

iy Elemental analysis

it} Molar comductance values
iii} LR Spectral interpreation
¥} Thermal snalysis

Vi LUV-Wisible Specint

4.Viva 1 mearks
-
5. Recorid 10 marks

Specialization Organic Chemistry
(1 Reagents in Organic Synthesis and Organometallics (CHC304)

Determinativn of Heaction Mechanism

Classification, rale constants and life times of reactive energy States-determination of rate
constants of reactions. Fffect of light intensity on: the rate of photochemical reaciions. 'I'}Tu,:s al
photochemical reactions. photo-dissociation. gas-phase photolysis.

Uidation: Reduction and Reaction

Introducting. Dhifferent axidative processes. Hvdrocarbons-alkenes, un}rnat'in rings, saturated C-H
groups { setivated Sunactivared). Aleohols, dials, aldehydes, ketones, ketals and carbosylic acids,
Amines, hydmzines and sulphides. Oxidation with ruthenium tetracxide. iodobenzenediacerare and
thallivem { 11} niteate.

Tntroduction. Different reductive processes.

Reduction of hydrocarbons- alkenes, alkynes and aromatic rings.

Reduetion of carbonyl compounds {aldefrydes, ketimes, acids and their derivatives) Epoxides.
Reduction of nitro, nitroso, 2zo and oxime groups,
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Hvdrogenohysis

Organometellics in Synthesis:

Principle. preparations. properties and applications of the following m organic synihesis:
Group | and 1E metal organic compounds Li, Mg, He and Zn compounds,
Transitton:metals: Pd, Ni, Fe, T, Cu, Rh and Ct compounds; Other elements 5, Si and B
componds

Metallocenes, Nonbenzennid Aromatics and Polycyelic Aromatic Compounids;
Gieneral considerations, synthesis and reactions of some represemative compoinds

Books suggested

L. Medem Synthetic Reactions, H.O. House, W.A: Benpammn:

2. Some Modem Methods of Organic Synthesis. W. Carruthers, Cambridge Univ, Press.

3, Advanced Organic Chemistry, Reactions Mechanisms and Structure, J. March, John Wiley.

4. Principles of Oreanic Synthesis, ROC. Nomman and JM. Coxon, Biackie Academic - &

Professional

5. Advanced Organic Chemistry Part B, F A Carey and BRI Sundberg. Plenum Press.

6, Rodd s Chemistry of Carbon Compounds, Ed. 5. Coffey, Elsevier.

7. W, Carruthers, Some Modern Methods of Clrzanic Symhesiz. Cambridges Liniv, Preas,

#. ). Fuhrhop and (. Penzillin.Organic Synrhesiz- Concept, Methods and Starting Materials
Verlage VUH.

(I1) Spectroscopy (CHC302)

Photo-Electron Spectroscopy (PES) and Fluorometry . Phophometry

Photoclectric effect, Principle of PES. lonization process, Koopmarn's Theorem. Photoelectron
spectra of simple miolecules, ESCA. Chemical information rom ESCA. Applicalions:

Principles. Factors affecting fluorescence and phosphorescence. Totsl Luminestence spectroscopy.
Applications.

Muclear Quadrupole Resonance (NQR)
Ouadrupale nuclel. Quadropole moment. Principle of NOR. Spliming of NOR spectm.
Instromentation,

Mosshawer Spectroscopy
Principle of Mussbaver technique. Parameters in Maossbauer spectroseopy. |nstrumentation.
Applocations.

Optical Rotatory Dispersion (ORD) and Cirenlar Dichroism (CD)
Principles of ORD and CT1. Cotton effect. Octant rule for ketones, Applications

Books Suggested:

Physical Methods for Chemistry, B.S. Drago, Saunders Company.

Structural Methods in Inorganic Chemistry, E.A.Y. Ebsworth; 12.W H. Rankin and &
Cradock, ELBS.

Infrared and Ramen Spectra: Inorganic end Coordinstion Compounds. K Nakamoto,
Woilex

Inorganic Electronic Spectroscapy. A:PB.Lever, Elsevier.

Symmetry and Spectroscopy. K. Veera Reddy, New Age International, 1998,
Instrumental Methods of Analysiz, Willard et al., 7a Edn., CBS Publishers,

(111) {I{rganic Photochemistry(CHC305)
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Rasics of Photochemisztry;

Absarpticn, exgitation, photochemical laws. electronically excited states-life mes, measurements
of the times. Flash' photolvsis: Stopped How techniques. Enerpy dissipation by radiative and non-
radiativie processes. gbsorption spectra, Franck-Condon principle; Photochemical stages- primary
ail secondary processes: Photo physical reschions, Jablonskil - diagram: phetosensitization,
quanium yield und its determination, reactions . of high and low quantum yields with suitable
exarnples. Muorescence, phosphorescence and chemiluminiscence with suitable examples

Photochemistry of Organie Compounds:
Photochemistry of alkenes: cis-trais isomerization, non-vertical energy (tansfer; photochemical
additions; reactions of 13- and | 4-dienes; dimerization.

Photochemistry of Carbonyl Compounds:

Marrish tpe 1 & (1 reactions (eyelic and acvelic) o f-unsaturated Ketones: for-unsaturated
ketones:  eyelohexenones - (conjugated); cvelohexedienons (crmsconjugated & - conjugated);
Paternc-Buchi reactions; phictoredoctions

Photochemistry of Aromatic Compounds:

Isomerisation. skeleta] isomerizations, Dewar and prismanes in isomerisations. Singlel oxypeny
reactions: Photo Fries rearrangemint of ethers and anilides; Barton reaction. Hoffmann-Loefller-
Freviag resction.

Books Suggested:

Fundamentals of Photochemistry, K. Rohagi-Mukherji, Mew Age International
Essentials of Molecular Pholochemistry, A, Gilberr and J. Baggon, Blackwell Scientifis
Publication

Mualecular Photochemistry, N.J, Turmo, WA, Benjamin

lntroduciory Photochemistry, A. Cox and T, Camp. MeGraw Hill

Phorochemistry, B P Kundathand AL Gilbert Thomson Melson

. Organic Photochemistry, J. Coxon and B. Hallon, Cambridge University Bess.

W. M. Horsponl, Aspects of Organic Photochemistry, Academic Press.
IV (i) Chemistry of Biological System I (Bioorganic (CHE303)

introduction and historical perspective, chemical and biological catalysis, remarkable properties of
enzvines like catalytic power, specificiv and regulation. Nomenclalure and classification,
extraction and purification. Fischer's Jock and key and Koshland™s induced [t hypothesis, concept
il lentifieation of active site by'the use-of inhibitérs, affinity labeling and enryme modification
by site-directed mutagenesis. Enzyme kinetics. Michaelis - Menten and Lineweaver-Burk plots.
reversible and irreversible inhibition.

Mechanism of Enzyme Action and Kinds of Reactions Catalysed by Enzymes

Teansilion-state theory, orientation and steric effect. acid-base catalysis, covalent catalvsis, strain
or distortion;  Examples of some typical enzyme mechanisms for chymotrypsin, ribonuclease,
vanryme and carboxypeptidase A

Nucleophille displacement on & phosphoms: afom, mulriple displacement reactions and the
coupling off ATP cleavage to endergonic processes. Transfier of sulphate, addition and elimination
reactions. ennlic intermediates in isomerization reactlons. e-cleavage snd condensation, some
isumerization and rearranpement reactions. Enigvme catalyeed carhoxyvlation and decarboxyiation.

Enzyme Models and Co-Enzyme Chemistry

s
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Host-guest chomistry, chiral recognition and catudysis, muolecular recopnition,  molécular
asymmetry and prochirality. Biomimetic chemistry, crown cthers, cryplales. Cvclodextrins,
cyelodestrin- hased enpyme models, calixarenes, jonuphores, micelles, svothetic' enzvimes or
FYRZVIES-

Cotacrors as derived frome vitamins. cosinzvmes, prosthetic groups. apocnzymes: Structure and
biological funcnons of coenzvme A, thiamine pyrophosphase, pyridoxal phosphate, NAD=+,
NADM. FMN, FAD, lipoic acid. vitamin BiZ. Mechanisms of reactions carsbveed by the above
cufaciors

4. Applications of Enzymes
|sirge-scale production and purification of enzymes, technigues and methods of immaobilization of
enzymas, effect of immabilization on enzvme activity, application of immobilized enzvmes, use of
enzymes in food and deink industry-brewing aid cheesé-making. svrups from corn starch, enzvines
as tarpets for drog design. Clindcal uses of sngvmes. enzyvme thesapy. énzvimes and recombinait
DA technology.

BOOKS SUGGESTED

5. PLS. Kalsi. Bioorganic, Bicinorganic-and Supramolecular Chemistry. New Age International..

fi. Undersianding Eneymes. Trevor Palmer, Prentice Hall.

7. Enmyme Chemistry: Impact and Applications, Ed. Callims 1 Sucking, Chapman and Hall,

8. Enzyvmes Mechanism Ed. M.1, Page and A. Williams, Roval Sociery of Chemistry

12. Fundamentals of Enzymology, N.C. Price and L. Stevens, Oxford University Press.

13, [ Benteni, H.B, Gray, 5.J. Lippaed and 1.5. Valentine Bioinorganic Chemistry, University Science
Baouks

14, Immobilized Enzymes: An Introducton and Applications i Biotechnology, Muchde] Do Trevan,
Jolin Wiley.

5. Enevmatic Reaction Mechanism, C. Walsh. W H, Freeman,

16, Engymatic Structure and Mechanism, W.H, Freeman;

17, Supramalecular Chemistn, LM, Lehn, VCH.

-
IV{ii)Chemistry of Natural Products (CHE304)

1. Terpenoids snd Carotenuvids
Clasification. veourrence, isolation, peneral methods of structure determination. UV [R. NMR
amd Muss Specira Blosynthesis and svnthesis of citral, geraniol,  -lerpineol. menthil, famesal,
zinpiberene. santonine, longifolene. phytol, ahietic acid, “-carotene and vitamin A.

Piant Pigments:
Oceurrence, nomenglatune, ssathesis of Quercefin myreétin cvanidine hirsutidin Biosynthesis of
plant pigments flov eneids. flevone: favonal,

2. Steroids _
Oleeurrence, phvsiological agtion, basic skeleron, sterecchemisiny, smucture determinatian of
cholesterol by degradation experiments, synihesis and bioswnithesis of chodesterol, bile acids, and
rosterone. festosterone, estrone; profestrone. Cortisons.

A Alkaloids
Oeourrence, isalation, physifogical action, general method stroctune elogidibon, degradation,
olassificarion based on mitrogen heterocvelic ring structure, stereochemistry, svnthesiz and
biosvnthesis of ephedrine. coniine, Nicotise. atropiite. quining. morphine. chiofoguin -and prima
guin uses of sirvehning brucin et in arginic synthesis.

4. Vitamins

b
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Ocourrence, deficiency,, physiclogical effects and symthesis of B compliex, E and K
Chemotherapy: Sulpha drugs, antibiotics Cell wall biosynthesis, inhibitors. [ -lactam rings
svnthesis of penicillin G. V, ampicillin. amoxycillin, chloramphenicel, cephalosporin, letraevilin
and streptomyein. Postaglanding Biosynthesis, Svnthesis of PGE2 and PGF22.

Books Suggesied
1. Natoral Prodirets: Chemistry and Biolosical Sipnificance, J'Maun, RS, Devidson, J.B. Tlobbs,
D.¥, Banthrope and 1 B, Harborme, Longman, Exsex.

2. Organic Chemisiry, Vol 2. LL. Finar, ELBS.

3, Steregselective Synthesis: A Practical Approach, M. Nogradi, VUH

4. Ruodds Chemistry of Carbon Compounds. Ed. 5. Coffey, Elsevier.

5. Chemisiry. Biotogical and Phamnacological Propertics of Medivingl Plants from the mencas, Ed.
Rurt. Hostettmana, M.P. Guptdand A. Marston, Harwood Academic Publishers.

6, Introduction to Mlavoneids, B A, Behm, Harwood Academic Publishers.,

7. Wew Trends m Nawral product Chemistry, Afta-ur-Rahman and M.1 Chaodhary, Harwood

Academic Publishers

(V) Lab Course (Organic) SEM 111 (OCHC30P) (2%6 hours)
1. Qualitative Analysis
sepuralion, purification and identification of the components of a mixture of three creanic compounds
{ihree solids of two lguids and eng solid, twio solids and: ene liguid), wsing TLC for checking the
purity of the separated compounds. Preparation of derivatives and spectral analvsis.

2. Multi-step Synthesis of Organic Compounds
The exercise should ilustrate the use of organic reagents and may involvie purification of the produets
by chiromatographic techniques. 230 marks

3. Phutochemical conversions

Benzophenone to Benzpinacol tn Benzpinacolons

Beckmann rearrangement: Benzanilide from berzens R
Henzene 1o Beprophenone 1o Benzophenone oxime to Benzanilide )
Benzilic aoid rearrangement: Benzilic soid Trom henzoain

Benzioin o Benzil to Benzilic acid

4. Enzymatic Synthesis

Enrymutic reduction: Reduction of ethyl acetoacetate using Baker™s veast to vield enafitiomeris
excessof § (=) ethy b-3-hvdroxybutancate and determine its optical purity.

Biosynthesis of ethano] from sucrose

5 ¥iva 10 marks

6. Record 10 marks

Specialization Physical Chemistry

(I} Advanced Quantum Chemistry (CHC306)

1. Theoretical and Computational {(optional) Tréatment of Atoms and Molecules, Hlartree-Fock
Theory
Review of the principles of quanmm mechanics. Borm-Oppenheimer approximation. Slater-
Condon rules. Hartree-Fock equation. Koopmans and Brilleun theories. Roathan equation,
Canssiun basis sets.

2. Configuration Interaction and MC-SCF
Inoduction 1o Cl: [ull and truncated C1 theores: Size consisiency, Introductory meatment of
couphed cluster and MC-SCF mathods

3. Semi-Empirical Theories :

W rage ('}w_j‘_/’ ;_b_‘*;
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A review of the Huckel, EHT and PP meatments, 10 approximarion. Detgiled treatment of
N and NDO theories. A discussion of electronic encrgies and propertics,

Densiry Functinnal Theory

Derjyvation of ]-thq:ph:rg—l{nhn theorem, Kohn-Sham, formuolation, W- and V- representahilivies:
review of the performance of the exisiing Iocal (cg. Slater Xa and other methods) zand non-focal
functionals, reatment of chemical concepes with the density functinnal theony.

Books Suggested
Modern Quantum Chemistry, N.S. Ostlund and -a. Seabo, MeGraw Hill,

- Methods of Moleeular Quantm Mechanics, R, Moweeny and B.T. Sincliffe, Academic Press

Diensity' Functional Theory of Atoms and Molecules, B.G. Parr and W, Yang, Chuford,
Exploring Chemisty with Electron Structure Meéthods, | B, Foresman and e, Frish, Gousdian lic.
Semi-empirical MO Theorv, 1, Pople and D.L. Beveridge.

(I1) Spectroscopy (CHC302)

Plhoto-Eleciron Spectroscopy (PES) and Fluorometry , Phosphometry
Photoelectric effect. Principle of PES lonization process. Koopman's Theorem. Photoslectrom
specird of simple molecules. ESCA. Chemical information from ESCA. Appll'ﬂrinnﬂ_

Principles. Factors alfecting fluorescence and phosphorescence. Total Lumineseence speciroscopy.
Applications

Muclear CQuadrupole Hesonance (N(R)
Qimdrupole muclei. Quadrupole moment. Principle of NOR. Spliming of NOR spectra
Inslrumentation

—_—

Muossbauer Spectroscopy
Principle of Mossbaver technijue. Parameters in Mossbiwer spectroscopy. Instruomentatiin.
Applocarions:

Oiptical Rotatary Dispersion (ORD) and Circular Dichroism (CI)
Prmciples of OR D and O, Coton effiect. Oorant nile for ketones. Applicitions.

Books Suggested:

Physival Methods for Chemistrv, R.S. Drago, Sannders Company, -
Structural Methods i Inorganic Chemistry, E-AV, Ebsworth, D.W.H. Bankin and 5.
Cradock. ELBS,

Infrared and Raman Spevira: [norpanic and Coordination Compoinds, K. Nakamato,
Wiliey.

Inorganic Flectronic Spoctroscopy, A BB, Lever, Blsevier,

Symmetry and Spectroscopy, K. Veera Reddy, New Age International, 199%.
instrumental Methods of Analysis, Willard et al., Tw Edn., CBS Publishers.

(T  Analytical Chemistry(CHC307)

Introdnction .
Role of analytical chemistry, Classification of analytical methods-classical and instrumental,
Tvpes of mstrumental analysis. Seledling an analyties! method. Neatnsss and cleanliness,
Laboratory operations and practices. Analytical balance. Techniques of weighing. emors,
Volumetric glassware-cleaning and calibration of glassware. Sample préparations-dissolition s
decompositions, Uravimetric technigues, Selecting and handling of reagents. Laboratory
notebpois, Satery in the analviical laboratory,
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Frrors
Determinate and indeterminate errors, minimization of determingte ervors, random: distribotion of
indetermingte errors.

Siatistical data analysis

Accuracy snd precision, significant fpures and computations, mean and standard deviation,
distribution’ of manidom errors: reliability of resultz; confidence intgrval, comparizon of results,
comparizen of means ¢f two samples, paired t-test. number of replicate determinations and its uge.
correlation and regression, linear regression, analysis of variance: refection of dars.

Application of Analytical Chemistry
Application of analytical chemistry in the study of water and soll pollitions. analysis of fuel. body
flunids and drugs

Books Sugpested:

L Analytical Chemistry, G.I} Chrastian, J. Wiley.

2. Fundamemals of Anabvtical Chemistry. DA, Skoog, D.M. West and F.), Holler, W B,
Saundeis.

3. Analviical Chemistry-Frinciples, TH. Kennedv, W.B. Saunders. )

4. Analytical Chemisiny-Principles and Technigues, L., Hargis. Prentice Hall,

3. Principles of Instrumental Analysts, DA, Skoog and 1L, Loary, W.B. Saunders,

6. Quanittative Analysis, R.A. Day, Ir.and AL Underwood, Prentice Hall,

7. Environmental Solution Analysis, S.M. Khopkar, Wiley Castern.

8. Basic Concepts of Analytical Chemistry, $.M. Khopkar, Wiley Eastern,

9, Handbook of Instrumental Techniques for Analyrical Chemistry, F, Setthe, Premice
Hail,

IV{(i)Chemistry of Biological System I (Biophysical)(CHE305)
Binlogical Cell and its Constitnents, Cell Membrane and Transport of lons
Biological cell, structure and functions of proleins. Engymes, DNA and RNA in living systems.
Helix coil rransition. Strocture and functions of cell membrane. lopstraEpon throngh' cell
membrane

Bivenergetivs and Statistical Mechanisin in Blopolymers

Standard free energy chunge i biological reactions. Exergonic, endergonic. Hydrolysis of ATP.
Synthesis of ATP from ADP

Chain configration of macromolecules. Suwtistical  distribution.  Fnd-to-end  dimensions.
Calculution of average dimensions for various chain structures, Polypeptide and protem structures,
Imtroduction ta protein folding problem.

Biopolymer Intevactions, Thermodynamics of Biopolymer Solutions

Forces involved in biopalymer miteractions. Electrostatic charge and molecular expansion,
hydrophobic forces, dispersion force intersctions, Multiple squilibria and vanous types of hinding
processes in binlogical svstems Thermodynamics of hiopolymer solutions, osmotic pressure,
menibrane equilibrivm, muscular contraction and encergy generation in mechanochemical svsteni

Biopotymers and their Molecular Welghts

Evaluation of size, shape, molecolar weight and extent of hydration of biopolvmers by various
experimental techniques.  Sedimentation equilibrivm, hydrodimamic methods, diffusion,
sedimentation velocity. viscosity, electrophoresis and rotational motions:
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1V (ii) Nuclear Chemistry (CHE306)

Aromic Nueleus and Nuelear Models
Basics of atomic strucmre. O lassification of auclides. Nuclear stabiliny, Mechanical effects due
orbiting wnd spinning nucleons. Magnetic guanium number. Tolal mapnetic nuolear quantom
number. NMR. Mosshaser effect. Parity. Quarks and Gluoms.
Shell model. Liguid drop model. Fermi gas mode). Coilective model. Optical model.
Radinacrivity and Noclear reactions
Radicactive decay, Kineties. Alpha. beta decay. Muclear deexcitation, Artificial radinactivity,
Bethe's motation. Twpes Reaction cross-section. Compound nucleus theory, Photonuclear
reactions. Thermonuclear reactions: Nucléar Fission. [ssion energy, cross-seition and threshold.
Meutron evaporation and spallation
Detectinn and Measorement of Activity
Electrometer. fonmzation chamber, Electron pulse coumer. Scintillaton detecior. Semiconductors
detectors. Thermeluminescence and newmron detector.
Radintion Chemistry
Interaction of radiztion with matter. Interaction of neutrons and gamma radistions with. natter,
Units. Dosimetry. Radiolysis. Radiochemical and radiometric analysis in chemistry,
Book Suggested:
l. Essential of nuclear chemisty bv Ho], Ammikal (Wiley Publication)
2. Morden nuclear chemistry by Walter Loveland and Water . Loveland (Wiley

Publication)
3. Radiv chemistry and nuclear chemistry by Gregory and Choppin (Wiley Publication)

(IV) Lab Course (Physical) SEM 111({6%2 hours)
L. (a) Determination of transport mambiet.
(hiDetermination of liguid juncrion potential,
{e)Determination of the charge on colloidal pamcle.
{d1Determination of partial molar volame of solute,
el Determination of CMC of surfaciams
() Determination ol solubility of sparingly soluble salts by the following methods:
Elegtnical Conductivity or EM.F
. ta)Beer’s law verification. 3x20 marks
{h) Decomposition of petential determination.
{¢)Validity of Freundlich’s adsorption isotherm,
{di¥iszociation constants of polvbasic acids,
3. Study of complex lormation by the following miethods and determination of stability
constant wherever practicable:
{z). Cryoscopic
{b). Elegtrical Methods.

I

(c). EM.F.

4. Polarography.

5 ¥Yiva 101 marks
6 Recond 10 marks

MSe SEM IV
Specialization Inorganie Chemistry
(1} Spectroseopy & Diffraction method (CHC401)

II'V-Visihle Spectroscopy

Electronic states in comphexes. Selection rules. Chreel Disgram. Elecironic spectrom of inoreanic



% Speciroscopy
Vibrational frequencics of metal carbonyls, aitrosyvls and ‘phosphine derivatives. Effect of
substimition and conjugation. TR spevtrum of other inoreanic compounds.
DifTraction methods

L X-Ray Diffraction
Miller indices. Laue method. Brage method. Debve-Schemer method of X-ray structural analdysis
of ervswls, index refledtions, identification of vnit cells from: systematic absences in dilffrection
pattern. Structure- of ‘simple lattices and: X-ray intensities, structure factor and its relation to
mitensity and electron density, phise problem. Desoription of the procedimre for an X-ray structurc
analysis, absolute configumation of molecules, Ramchandran diagram

1. Electron Diffraction
Seallering inteasily vs! staltering angle, Wire equation, measurement technigue, clucidation of
structure of simple was phase molecules. Low enerpy electron diffraction and strocture of sirfaces.

1. Mewron Diffraction
Scamerng of seutrons by solids and liquids. magnetic scamering. measuring techmigues.

Elocidarion of structure of nmagneticalby ordered unit cell,

Atomic Absorption Spectroscopy (AAS) and Atomic Emission Spectroseopy (AES)
Principle of AAS. Interference. Applications. Principle of AES. ICP method of elemental analysis,

Books Suggested

. Physical Method for Chemmisiry, B.S. Drage. Ssunders Company,

)

Spruetural Method in Tnoroani Chemistry, E AV, Fheworth, DLW H. Rankin and %, Cradock,
ELBS

. NMR, NOR: EPR and Mossbauer Spectroscopy in Invrpanic Chemisiry, ROV, Parish, FEliis

Horwood. Practicel NMR Spectroscopy, M_L. Martin. 1.1, Delpeach and G1. Martin, Hevden.
Spectrometric [dentification of Organic Compounds, KM, Silversicin, IL"( Bassker and T.C.
Monrill, John Wilew.

Introdduction to NMR Spectroscopy, R.J. Ahraham, J. Fisher and P. Loftus, Wiley,

Spectroscopic Methods in Organic Chemistry, DUH. Williams, L Floming. Tata McGraw-Hill.
Introaduction to Spestroscopy, DAL, Pavia, GM. Lampman, (.5 Krte. Thompsan Asia Pyt

Lt Singapore.
Electronic spectroscopy, DUN. Sathvanamyan; Universities Press,
Interpretation of Mass Spectra, FoW. McLalTerty. Universily Sciende Books,Califormia

(1)  Photo Inorganic Chemistry (CHC402)
Basics of Photochemistry and Photochemical Reactions
Absorption, excitation, photochemical laws. electronically excited states-life mnes, measurements
of the times. Flash photolysic. stopped flow echnigees. Energy dissipation: by radiative and non-
radiative processes, absomption spectra. Frenck-Condon principle, pholochemical stages- peimary
and socondary processes,
Interaction of electromagnetic radiation with matter, types of excitations, fate of excited molecule,
quantum Yield, transfer of excitation energy, actinometry. Singlet malecular OXVEEN TERCLIONS,
Photochemical formation of smog. Photo-degradation of polymers. Photochemistry of vision,
Fxacited States of Metal Complexes and Ligand Ficld Photochemistry:
Stucture, dipole moment. ‘acid-base strengths, redctivity. Photochemical Kinetics-calenlation off
rates of radiative processes. Biomolécolar dedctivaion-guenching. Excited stules of metal
complexes: comparison with organic compounds. electronically excited stares of metal complexes.
Charge-tmansfer speetra, charpe transter excitations, methods for obaining charge-transfer spectra.
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Photosshsitution, photooxidation and photoreduction, |abifity and selectivity, zero vibrational
levels of ground state and excited state, energy content of excited state, zero-zero spectroscopic
energy, development of the equations for redox potentials of the excited states.

Redon Reacitons by Excited Metal Complexes:

Enérgy transfer under conditicns of weak mieraction and strong interactbonexciplex formation;
conditions of the excied stules [o0be oselul a5 redion reactants, excited electron transfer. meta]
complexes  as  atractive - candidmes  (2.2%-bipyricine and |, (-phenenthroline  complexes).
illustration of redocing and oxwdizing character of Enl+hipyndal complex {comparison  with
[Felhipy)31): role of spinorbit coupling-lite fme of these compleses. Application of redex
processes of electronically excited states for catalytic purpose, transformation of low energy
reactants into high enerpy products. chemicul energy into light.

Metul Complex Sensitizers and Determination of Reaction Mechanism :

Metal complex sensitizer. electron relay, metaf colloid system, semiconductor supporied metal or
oxide syitems, water photolvsis, mirogen” fixation and coarbon dioxide reducfion. Classification,
raty constants and 1ife times of reactive energy states-detarmination of rate constants of reactions.
Effects of lighe intensity on the rate of photochemical reactions. Types of phatochemical reactions;
photo-dissociation; gas-phase photolysis:

Books Suggested:

Concepts of Inorganic Photochemistey, AJW, Adasmeon and P.D. Fleischauer, Wiley. Inorganic
Photochemistry, J. Chem. Educ., vol. 60, no. |0, 1983,

Progress in Inorganic Chemistoy, vol, 30, ed. 5.0, Lippard, Wiley.

Co-ordimation Chem. Revs, 1975 15, 321; 1981, vol. 30, 121, F31: 1000, 97,313,
Phowwchemistry. of Co-erdinanon Compounds, V. Balzari and V. Carassiti, Academie Press;
Elements of Inorganic Photochamistry, G.). Ferrandi, Wiley.

Fundamentals of Photochemistry, KK, Rohtagi-Mukheril, Wilev-Eastem.

Essemtizls of Molecular Photochemistry, A Gilberr and J. Bagpott, Blackwell Scientific
Puhlication,

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

Introductery Photochemisiny, &. Cox -

(IIT) Inorgamic Polymers (CHC403)

Introduction of Inorganic Polymers:

Importence of polvmers, basic concepts; monomers, repeat units. depree of palvinesization. Linear. .

branched ‘and network polymers. Classification’ of polymers, polvmerization: condensation,

addition. radical chain-ionic and coeordination and co-polvmerization. Pelvmerization conditions

end ‘polvmer reactions Kinetics: of polvmerization. Stererochemistrs  and  mechanism ol

pelymerization. Polymerization: in homogeneoss and heterogensous systems. Comparison with

orpanic polvmers.

Polymer Characterization:

Palydispersion, average maolecular weight concept: number average, weight avernge and viscosity

average molecular weights: Pohvdispersity and molecular weight distribution. The practical

significance of molecular weight. Measurement of molecular weight: end-group, viscosity. light

scantering, osmotic and ulscentrifugation methods. Anslysis and testing of polvmers, chemical

analysis of polymers, spectroscopic methods, Xeray diffraction study, Microscopy, Thermal

umalysis dnd physical testing- tensile strength Fatigue impact Tear resistance. Hardpess and

ahrasion resistance,

Structure, Properticsand Polyvmer Processing

Morphology:and order in crystalfine polymers-configurations of polymer chains: Crystal structures.

of polymers. Morphology of erystalline pobamers, strain-induced morphologs, crystallization and

melting. Polymer structure and physical properties-crystalling melting point{TM): melling points
i
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of homogeneous series, effect of chain, flexibiliv and other steric thetors, ertropy and heat of
fusion. The glass transition temperature] Tg), relationship between Tm and Te, effects of malecular
weight, dituents, chemical structure, ‘chain topalopy, branching and cross linking. Property
requiremients and polymer wtilization.

Plastics; clastomers and {ibres: Compoanding, Provessing technigues: calendering, die casting,
rolational casting. film casting, injection moulding, extrusion moudling, thermeforming: fomming,
retnforemg and fihre spinning.

Boron Based Polymers, Silicon Based Polymers. Phosphorous Based Polymers and
Coordination Polvmers:

Borazine, substituted borazines, boron minde.  Boron-oxygen-silicon and  bomon-oxygen-
phosphomus pobymers,. Plinhedralborane anions. Silice, feldspars and  ulramannes, silicongs,
silicane fluids, silicone rubbers, silicone greases, sihcone resins: and meiallosifoxcanes. Silicon-
mitrigen  poiymers and  silarcnes. Metaphosphates, polyphosphates, cross-linked phosphares.
Plicsphonstrilic halides and velated polymers, Phosphorons-sulphur polymers. Factors affecting
formation of coordination polymers. Types of coordination polymers. Metal halides Mesal
pseudohalides, meral alkoxides, metal carboyvimes and mewml chelates

Books Suggested

Texthook of Falymer Science, F.W, Rillmever Jr, Wilev.

Polvmer Science, V.R. Gowariker, N.V. Viswanathan and J. Sresdhar, Wilev-Fastem.
Functional Monomers snd Polvmers, K- Takemoto, ¥ inaki and R.M. Ottanbrite,
Contermnporary Polymer Chemistry, H.B. Aleock and F.W, Lambe, Prentice Hall.
Physics and Chemistry of Polymers, LM.G, Cowie, Blackie Academic and Professional.

. E.W, Bilimever Ir, Text Book of Polviner Science, Wiley,

M.H. Ry, Inorganic Palymers. Agademic Press, M. York,
JM. Lehm, Supramalecular Chemastry, VCH

IV {i) Nuclear Chemistry (CHE306)

. Atonile Muclens and Nuclear Models

Basics of atomic structure. Classification of nuclides. Nuclesr stabilitv. Mechanical effects doe m
arhiting and spimming noclesns. Magnetic gquuantum number. Total magnetic. nuelear guanmum
mumber. NMR. Mossbaver etfect. Parity. Quarks and Gluons.

Shell model, Liguid drop madel. Fermi gas model. Collective model. Optical model.
Radiosctivity and Nuclear reactions
Radioactive decay. Kinetics, Alphs, beta decay, Nuclear deexcitation. Artificial radivactivity.
Bethe's  notetion. Types. Resction cross-section Compound ducleus theory. Photonuclear
reactions. Thermonuclear reactions. Nuclear Fission. fission eneipy. crosssecton and threshold.
Neuwtron-evaporation and spallation.

Detection and Meassurement of Activity

Electrometer. lonization chamber. Electron pulse coumier. Sciniillation detector. Semiconductors
detectors. Thermoluminesuence und nentron deteeror,

Radiation Chemistry

Interaciion of radiation with mater, Interaction of neutrons and ganuma rodistions with malter.
Units. Dosimetry. Radiolysis. Radiochemical and radiometric analysis in chemistry.
Book Suggested:
7. Essential of nuclear chemisiry by H.J,. Amikal (Wiley Publication)

8. Morden nuclear chemistry by Waher Loveland and Waler B Loveland {Wiley

Publication)

9. Radio chemistry and nuclear chemistry by Gregory and Choppin (Wiley Publication)
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(IV) Environmental Chemistry(CHE401)

1. Imtroduction to Environmental Chemistry and Deseription of Atmosphere

3!

Concept and scope of environmental chemistry, Environmental terminology and nomenelatures
Environmental segments. The natural oyveles of environment { Hvdrological, Oxvgen, Nitrogen),
Atmosphare, envircnmental segments, composition of the ammosphere. earth’s mdiation balance,
particulates. wons and eadicals and their formation, chemical and photecheimical reactions in' the
armesphens ar pollation. oxides of CN.5 and ‘their effects, acid-rain, smog formation. Green
house effects (global warmung and ozone depleton, air pollunion comtrols and  mtroducton to
snaiytival methods lor monitorimg air pollution,

Hydrosphere and Lithosphere:

Chemical composition: af water bodies-lakes, streams, nvers. ses eto; hydrologeal  eycle;
complexshion o patural - end - waste water and microbially mediated redox reactions. Water
paltution-inorganic, organic. pesticides, Industrial and radivactive materials: oil spills and oil
pollutants, ‘eutrophication, acid-mine drainage, waste waler Ueatment. domestic waste
waten agrobic and anaerobic freatment). and indusirial waste water treatment.

Intrganic and organic components il soil. acid-bage and jon-exchange reactions i soil, micre and
macro nutrients: nitrogen pathways and WPK in soil.

Water quality parameters and standards:
Anaiytical methods for measurmg [0, BOD, COD, fuoride: oils and greass and metals (As. Cd,
Hg. Pb, ZnCu.Cr), Biochemmcal effcers of As, (Cd, He, Pb, Uy, CN -and pesticides

Air Pollution and Water Pollution:
Particulates, serpsgls, S0x, NOx, COx and bydeocarbon. thm‘hmmm! smog, mir-guafity
srandards, -

Buoks sugzested

. Environmental Chemistry, S E. Manahan, Lewis Publishers,

. Enyironmental Chemistry. Sharma and Kaor, Krishna Publishers

. Esvvironmental Chemistry, AK. De, Wiley Eastern '

. Environmental Poltition Analysis, 5.0M. Khopkar, Willey Eastern.

: Standard Method of Chemical Analyeis, T 1 Welcher Vol, 11, ¥an Nostrandl Reinhold Co:
. Envirommental Toxicalogy, Ed, J. Rose. Gordon and Breach Seience Publicition,

. Eternental Amalyvsis of Airborne Particles, Ed. 8. l_andshurgﬂr amd M. f‘mau:h'rrmn Ciordon
And Breach Science Publlcation

Environmental Chemistry, C. Baird, W.H: Freeman

e = o

IV (iii Project Work /Dissertation (CHE402)
(V) Lab Course (Inorganic) SEM 1V (ICHC40P) (2%6 hours)

L. Spectrophotometric Determilnations

{a). Manganese/chiromium/vanadium in steel sample.

(b Mickle'malybdenumongsten/vanadium/vranium by extractive Spectrophotometric method.
{t). Flgoride/mitrite’phosphate.

{d). Tren-phenanthroiine complex: Job's Method of continuous variation.

(e}, Lirconinm-alizarin Red-S complex: Mole-ratio method,

(1. Copper-ethylene diamine complex: Slu:pe —rutio methad,

2. Flame Photometric Determinations

{a). Sodium and Potassinm when present together

(b Lithinm!/Calcium/bariumistrontium, A2 imarks
{e) Cadmivem and magnesiiuom Tn lap waler

A, Nephelometrie Determinations . \“\1}
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{a ). Sulphate

{h), Phosphate

{c). Silver

4. Chromatographic separations: Paper or TLC and determination of RT values:

(). Cadmiium and Zinc.

(b}, Silver, Lead and Mercury.

i) Nickel. Magnesium, Cobalt and Zing,

3: Viva 10 marks
&, Record 1) marks

il

L B

Specialization Organic Chemistry
Organic Synthesis (CHC304)
Ll

Disconnection Approach

An introduction to synthons and sinthetic eguivalents disconnsction approsch, fonctional
gronp
interconyersions, the importance. of order of events i orgamc synthesis. one groop C-X and two
grotp C-X disconnections, chemoselectivity, reversal of palarity, cyclisation reactions and amine
synilesis.

One Group and Two Group C-C Disconnections

Algohols and carhonyl compounds regioselectivity. - Alkene svmhesis; use of acetvlenes and
aliphatic mitro compounds in organic synthesis. Diels-Alder reaction, | 3-difonctional compounds,
iz, frunsaturated carbonyl compounds. control in earbonyi condensations: Micheal addition: and
Robinsom snnelation,

Ring Syuthesis and Protecting Groups -

Hamrated hetercyeies, swrhesis of 3-.4-5- @l 6-memberod rings, aromatic. heterdcvelss
organic synthesis,

Principles of peotection of alcohol, amine, carbonyl and carboxy| groups

Svnthesis of Some Complex molecules

Application of the above in - the synthesis: of following compounds: Camphor, . Longifoling,
Cortisone; Reserpine, Vitamin D, Jevabione, Aphidicolin amd Fredericamysin A,

HBooks Suggested

Modern Synthetic Reactions, H.OF House. WA, Benjarmn.

Some Modern Methods of Ovganic Synthesis, W. Carruthers. Cambridge Univ. Press.

Advanced Organic Chemisuy, Reactions Mechanisms and Structure; J, March, lohn Wiley.
Principles ol Organic Syathesis, RO.C. Norman and LM, Coxon, Blackic Academic &
Profesaional.

Advanced Urganic Chemisity Pari B, F.A. Carey and R.J. Sundberg, Plemun Press

Raodd’s Chemistry of Carbon Compoands, Ed. 8. Coffey, Elsevier

Designing Organie Synthesis, 8. Warren, Wiley. }

Ohrganic Synthesis-Concept. Methods and Starting Materials, J. Fuhrhop and G. Penzillin, Verlag
ViCH

(I  Organic Spectroscopy(CHC405)
UV-Visible Spectroscopy

Electromic transitions 0 organic compounds, Factors affecting absorption maximum and molar
extinction coefficient, Solvent effects, Woodward Fieser rules for conjugated dienes and carbony

L Rt @’L‘ N
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compaunds. LIY-Visible spectrum of alkenes. carbonyl compounds, alechol/phenal. Aromatic
compiumds (chararteristic features):

TR Spectroscopy

Effeet of Hvdrogen Bonding and solvent polarity of IR specirum of organic compounds
Characteristic featres of IR spectrum  of shiphatic/sromatie hydrocarbons, alcohols/phenols;
amines, carbamy| compomids; carboxylic acid and derivetives. Eifect of conjugation on vibrational
frequencies.

Nuclear magnetic resonance

Proton-KME Spectrascopy
Chentcal shift values for protons bonded to carbon (aliphatic, olelinic, aldehydic and aromatic )
and other nucled (aleohols, phenals, carboxylic scids: amines, amides). Chemical exchange. Effects
of deweration. Karplus curve-vaniation of coupling constani with dihedral angle

Carkon-13 NMR Spectroscopy
Charscteristics of CMRB. Chemical shift {alipharic. olefinic, alkyne, aromatic, heteroaromaric and
carbony |l compound). Coupling constants. Advantages and disadvaniages

Floorineg - | 9 NMR Spectroscapy

Characteristic features of T19NMR. Chemical shifts and Coupling constants.

Introduction of DEPT, COSY and 2DNMR spectroscopy.

Mass Spectrometry .

Fragmentation Pamern; lsotopic stadies. Characteristics of Mass spectrum of aliphane, olelmic,
aroinatic, carbony | compounds, alcohals, phenols, carboxylic acids, amines and amides.

Books Suggested

Pavia, Lampman, Kriz and VyvvanSpectroscopy, Books/Cole

P 5. Kalsi Spectroscopy of Crganic Compounds, Wew Ape International Poublishers.

Robert M. Silversiein, Francis X Webster, and D, J, KiemleSpectrometric lentification

of Organic Compounds, John Wiley

M, L Martin, J. ) Defpeach (5. 1. Martmand Heyden,Practical NME Spectroscopy,

Colim &, Banwell and Elame M, MeCash, Fundamentils of Moelecular Spectroscopy. Tuta MoCiraw

Hitl

K. ). Abrvaham, J. Fischer and P, Loftus, Immoduction 1o NMR Specrroscopy, Wiley,

D H. Williams and L. Fleming, Spectroscopic Method in Creganic Chemistry, Tata Mac Graw Hill,

I H. Willard Jr. L. L. Memitt. 1A Deancand Jr F. A Seile CBSPublication Instrumental Method
of Analysis: Seventh Edition,

(I1l) Heterocyelic Compounds (CHC406)

Aromatic and Non-aromatic Heterocyeles

Replacement and Systematic nomenclature (Hantzsch-Widman gyster) for monocyelic, fused and
brideed lieterocveles

General chemical behaviour of aromatic heterocycles,  classification (structural  tvpel,
Heteroaromatic reactivity and automerism in aromatic heterocycles Strain —bond. angle and
torsional strains and their consequences in small ring heterocyeles. Conformation of six-membered
heterocvicles with reference to melecular geometry, barrier to ring inversion, pyramidal inversion
and |.3-diaxial interactions. Srereo-clectronic: effects, aromatic and related effects. Attractive
internctions - hydrogen bonding and intermolecular nucleephilic, electrophilic interactions.

Small Ring and Benzo-Fused Five-Membered Heteroeveles

Thregsmembered and four-membered heterogyeles-synthesiz and reactions of aziridines. oxiranes,
thiiranes, azetidines. oxetanes and thistanes

2] Page % \\“‘*»lx‘
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4.

Symihesis and redctions inchiding medicinal applications of benmopyrroles, benzofurans and
benenthiophenes

Six-Membered Heterocveles with One, Two or More Hetervatoms

Synthesis and reactions of pyrvlivm salts'énd pyrones and their companizen with pyridinium &
thiopyrylivim, safes and pyridings Synthesis and reactions of gquinolizinmem and  bensopyrylicm
salis. coumarins and chromones. Symthesis and reactions of diazines, triazines, tetrazines and
thiarines

Seven-and Large-Membered Heteroeyeles

Synthesis and reactions of azepines. oxepines, thiepines, diuzepines thiszepines, amcines.

diazocings, diexocines and dithiocines

Books Suggested:

L. Heterocyvelic Chemistry Vaol. & 2, R.R. Gupta. M. Kumarand V. Gupa, Springer Verlag

2. The Chemistey of Heterooveles, T. Eicher and S. Heuptmann, Thisme.

% Heterocyiclic Chémistry, J A Joule, K. Mills and G.F. Smifth, Chapman and Hall.

4. Heteroevclic Chemistry, T.L: Gilehrist, Longman Scietific Technical

3. Contemporary Heterocvelic Chemistry, (LR, Newkome and W, W, Pandler, Wilev-Inter
Secience,

. An intraduction 1o the Heteroeyelic Compounds; RM. Acheson, Tohn Wiley

- Comprehensive Heterocyelic Chemistey, AR Katribeky and CW. Rees, eds. Pergamon

. Mitural Products: Chemistry and Biological Significance, J.Mann, R.S5. Davidson, J.B.
Hobbs. DV Banthrope and J.B. Harborme, Longman, Essex.

9. Organic Chemistry, Yol 2. 1.1 Finar, ELBS.

0. Stereaselective Symthesis: A Practical Approach, M. Nogradi, VCH

30 =0 O

(IV) Medicinal Chemistry (CHE403)
Drug Design
Development of new drugs, provedures Tollowed in drug design, concepts of lead compound and
lead modificalion, concepts of prodrugs -and sofif drugs, stragiure-acti¥iny relationship [SAR)
factors affecting bivactivity, resonance, inductive effect, isesterism. bio-isosterism, spatinl
considerations. Theories of drog activiey: occuparcy theory, rate theory, induced fit theory,
Quantitative strocture: getivity relunionship: History and development of QSAR. Concepis of drug
receptors. Elememary eatmen of drug receptor interactions. Physico-chemical paramcters:
lipophilicity, partition coefficient, clectronic ionization constant, stertc, Shelton and surfisce
activity parsmeters and redox potentials. Free Wilson: analysis. Hansch analysis: relationships
between Free-Wilson and Hansch analysis. LD-50. ED-30 { Mathematical derivitions of cquations
excluded).
Pharmacokinetics
Introduction o drug absorption, disposition, elimination using pharmacokinetics, important
pharmacokinetic pargmeters in defining drug dispasition and In therapeutics. Mention of uses of
pharmacokmetics in drug development process,
Pharmacodvnamics
Imtroduction,  elementary meatment of enzvme stimulation. enzyme nhibidon. sulphonamides,
membrane active drogs, drog metsbolisny. xenobiotic. bistrensformation: significance of drug
mietabolism in medicinal chemisiny,
Antineoplastic Azents and Antibiotics
Introduction, cancer chemotherapy, special problems, role of alkylating agents and antimetubalites
in treatment of cancer. Mention of carcinolytic: amibiotics and mitotic inhibitwes. Symthesis of
mechlotethamine, cvelophosphamide. melphaian, uracil, mustards, and. S-mercaptopurine. Rocent
development in cancer chemotherapy. Hommone and natural products.
Cell wall bogsynthesis inhibitors, [-lactam rings, antibiotics inhibiting protein synthesis. Synthesis
of penicillin €, penicillin V, ampicillin, amoxveillin, chloramphenied). cephalosporing, tetracveling

and srepromyin, \
301 Fase ( Eld N



Books suggested

|. Introduction to Medicinal Chemistry, A. Gringuage, Wiley-VCIL

. Wilson and Gisvold's; Text Book of Orpanic Medicinal and Pharmaceutical Chemistry, Ed

Raobert F. Dorge.

An Introduction w0 Drug Desizm. 5.5, Pandeva and 1R, Dimmock, Noew Age International.

- Burger's Medicinal Chemistry and Drug Discovery, Vol Ed. MUE. Wolff, John Wiles:

. Grpodman and Gilmian's Pharmacological Basis of Therapeutics, McGraw-Hill,

. The Dganic Chenistry of Prug Design and Drug Action. R.B. Silverman. Academic
Press.

Strategies for Orpanic Drug Synthesis and Desipn. D Lednicer, John Wiley.
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IV(ii)Environmental Chemistry(CHE401)
1- Intreduction to Envirmamental Chemistry and Descriprion of Atmosphere

Concept and seope of envirenmental chemistry Environmental terminalogy and nomenclanres.
Envirommnental segments: The natural eveles of environment (Hydrological, Onvgen, Nitrogen)
Atmosphere, crvitonmental segments. composition of the atmosphere; carth’'s radiation halance,
particulates, ions and radicals and their formation, chemical snd phowehemical reactions in the
atmosphere, alr pollution, oxides of CN.S and their effects, acid-rain, smaog formation. Green
house effects (global warming and ozone depletion, sir pollution gontrols and introduction to
anahytical methods Tor monitoring eir pollation.

2-Hydrosphere and Lithosphere:

Chemical composition  of water bodies-lakes, smeams. rivers, sea etc. hydrological cvele,
complexation . natural and waste water and microbially mediated redox. reaclions. Water
pollutiot-inorganic, organic, pesticides, industrial and radioactive materials, oil spills and oil
pollutants; eulrophication, -acid-mine  drainage, wasic waler treatment, domestic waste
waterfaerobic and anserohic trearment), and industrial waste water treatment

Frorganic and arganic components In soil, scid-base and ion-exchange Tﬂﬁ!iﬂﬂiiﬂ =nil, micro and
macre nuteients, nitrogen pathways and NPE m soll. '

3-Water quality parameters and standards: )
Analytical methods for measuring DO, BOD, COD, Nuoride, vils and grease: and metals (As. Cd,
Hg. Ph, #n,Cu,Cr), Biocheniical effects of As. Cd, Hg, Pb, Cr, CN and pesticides,

d-Ajr Pollution and Water Pollutinn:
Patticulates, sercsols, SOx, NOx, COx and hydrocarbon, Photochemical smop, air-guality
stamdards.

Bonks suggested

. Environmental Chemistry, S.E. Manahan, Lewis Publishers.

i Enviraumental Chemistry, Sharma and Kaur, Krishna Piblishers.

. Environmental Chemismy, ALK, De, Wiley Eastern.

. Emvironmental Pollution Analvsiz, S.M. Khopkar, Wiley Eastern.

Standard Method of Chemical Analysis. F.J. Welcher Val, T, Van Mostrand Reinhold Co,
. Environmentil Toxicology, Ed. 1. Rase; Gordon and Breach Science Publication.
Clemental Analysis of Airborne Particles, Ed. S, Landsberger and M. Creatchman, Gordon
And Breach Science Publication

. Environmental Chemistey, C. Baird. W H. Freeman.:
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IV (iii) Project Work /Dissertation (CHE404)
(V) Lab Course (Organic) SEM TV (OCHC40P) (2x6 hours)

1. Spectrascopy |




ldentification of organic campounds by the uuﬁh ol their spectral data (UV, IR, PMR,
CMR & M5) (Compulsory) 20 marks

Z{l} Extraction of Organic Compounds fram Natoral Soorces

Isalation of caffeine from tea leavas.

i lsclation of caseiit frommilk {the students are required to fry: some typical colour reactions of
m proteins). & _
i Isolation of lactose from milk (purity dsugar should be checked by TLC and PC and Rf

wanlue reported),

Y Isolation of nicotine dipicrate from tobacco.
vio lsolation of ginchonine from cinchona bark, 220 marks.
Wil Isolation of piperine from black pepper:

i Lzolation of Iycopene from tomarmes,

X [zolation of Barotene from carmols.
X lsolation of oleic acid from olive ofl (mvalving the préparation of complex with urea and

separition of lnoleic acid).

% Isolation of cugennl from cloves.
xm Isalation of limonene from citros fruits:

{b).Synthesis of heterocyelic compounds

Skraup symthesis: Preparation of quinoling from aniline. Fisher-Indole synthesis: Preparation
af 2-phienyt indale from phenyihydrazine:

(¢).Spectrophotometric (UV/VIS) Estimations

i Amino gcids

il Mroteins

iii. Carbohydrates
. Cholesterod

v, Ascorbic acid
wi. Aspirin

vii. Caffemne

3. Viva 10 marks
4. Record 10 marks

‘I

Specialization Physical Chemistry

ih Advanced Chemical Dynamics{ CHC407)

Thermodynamics

Thermodynamical  properties of Solids! Crystal svimmetrv and  Macroscopic  properties.
Microscopic theory of thermal properties. Contribution of Anharmaonicily. Properties of Complex
Solids and mmperfect solids.

Phase rule; Phase diagram of CO5, H,0 and He. Thermodynamical aspeets of phase transitions,
Liquid-Solid phase diagrams, Eutecties, Incongroent melting. Termary svstems, partlaily miscible
liguids.

Kinetics

Interactions hetween redcting malecules (Quantim mechanical aspeet). Methods of determinations
of rate of fast reaciions: Fluchiations in ¢hemical kinetics. Svmmetry rules,

Eleciron transfer in homopeneous svstems. eole of electron tunnelfling. reorganization ensrgy.
Kinetics of slectrode reactions. Rates of adsorption and desorption:

Liguids

Thermodynamecal - properties of Liguids: Bulk propetties. Relation  betwsen strueture . and
thermodynamic properties of simple Tiquids: Molecular theory af monoatomic figquneds:

Muolecular imieractions 10 hquids, radial distribution, Liquid-surface imerface, surface tension;
eurved surface and capillary action. Thermedynamics of surface lavers, Condensation.

Non-equilibrium phenomena
TransporT parameters in gases, diffusion coefficient, thermal conductiviny, viscosity and effusion



Liguid 1-i-s.c:n5;n}'. Mobilny of ioms, drift speed. mobility and conductivity. Einsiein
relations,
Thermadynamical and statistical view of diffusion

Book Suggested

i Chemical Kinetics and Reaction [hynamics —Upadhysy ;Santosh K. { Springer)

i (hemical Kinstics and Dhnamics — Jeffrey |, Stein Fell™s Books

i, .M Guldberg and P Waage- Studies concerning affinity.

iV, Atking Pand de Paula 1-Physical Chefistry

W, Suainfeld 11 . Francisco ) S, and Hase W1 - Chemical Kinetics and Dynamics ( Prentice -11all)

vi.  Advanced Spectroscopy(CHC408)
L. Molecular Spectroscopy
Anharmionicity, converpende of enerpy levels. Resonance Faman spectioscopy. Coherent antis
Siokes Raman spciroscapy.
LASER, Pulscd LASER, Time-resobved spectoscopy. Examples of LASER. Applications.
Instrumentation of 1R and 1UV-Visibic spectrometors.

1. Magoetic Resonance
Nuglear Overhauser effect. Pulse Sequence, Magnetization vectors, DEPT, Twa-dimeénsional
NME. Solid stare NME.

3. X-Ruy DifTraction
Milter indices, Lane method, Brage merhod, Debye-Scherrer method of X-rav structural analvsis®
af crystals. index reflections, identification of unit velis from svetematic absences in diffraction
pariern. Structure of simple latices  and X-ray intensities, structure factor amd ite relation to
intensity and electron densiny, phase problem. Description of the procedure for an X-rav structure
analysis, absolule confguretion of molecules, Ramchandran diagram. .

4. Electron Diffraction and Newtron Diffraction o
Scaftering - intensity v, scattering angle, Wire equation, measurement technigque, elucidation of
structure of simple pas phuse molecules. Low energy electron diffraction and structure of surfaces,
Scailering of newtrons by solids end ligquids, magnetic scattening, measuring bechniques
Elucidation of strueture of magnetical by ordered unit cell.

Books Suggested

Physical Methed for Chemistry, B.5. Drapo, Sannders Company.

Structural Method in Tnorganic Chemistry. EALY. Ebswaorth. D.W . Rankin and §.

Cradock, ELBS

3, NME,. NQR. EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parigh. Ellis

Harwond,

Practical NIMB. Speciroscopy, ML, Martin, 1), Delpéuch and G.J. Martin, Hevden

Spectrometric Identification of Organic Compounds. RM. Silverstein. G.C. Bassler and

T

Morill, John Wiley.

Introduction 1o NMR Spectroscopy. R.J. Abraham, J. Fisher and P. Loftus, Wiley.

Inorganic Electromie Spectroscopy. A P.B. Lever, Elsevier.

Solid State Chemistry and its Applications, AR, West, Plenunm.

0. Solid State Chemistry, D.K. Chakrabarty, New Age International.

|. Symmetry and Spectroscopy, K. Veera Reddy, New Age International, 1998, Instrumental
Methods of Analysis, Willard et al., 7w Edn., CBS Publishers,

e
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11T Solid State Chemistry(CHC409)
Crystalline solids and Sofid preparations
Basice of solids, Crystalline solids. Crvstal systems. Defecis in solids. Methods of orvstallization.
Doping. Intercalation compounds. Depasition methods. Preparation of thin films’ and mnnraia:rcrﬁ.
Advaneced solid materials
Fullerenss. Nanomaterials-definiion-and elassiication. Carbon nanomaterials: Ceramics and thsir
wses: Intercalation c,umpuunds of transition elements..

Solid State Heactions
Creneral principles, experimental procedures; co-precipmation 85 & precursor o solid st
reaciions, kineties of solid state reactions.

Electrical and magnetic properiics of solids

Electricallv conducting solids, Electrical properties of fullerenes and doped Ruillerenes carbon
mancmbes. Mapnetism in inorganic and organic materials. Superconductivity in moergamic and
n}rgaﬂis: compounds. Solids used in reclifiers, ransistors. swilches and sensors.

Books Recommended

G W. Castellan, Physical Chemistry, 4m Ed. Narosa:

R_Gi. Mortimer, Physical Chemistryv. 3 Ed. Elsevier. NOIDA, TP,
Salid State Chemistry and fts Applications, A.R. West, Plemim
Solid State Chemistry, D.K. Chakrabarty, New Age International,

IV (i) Chemistry of Materials (CHE405)
Glnsses, Cernmics, Composites and Nanomaterials

Glassy stane; plass formers and glass modifiers, applications: Ceramic struetures, mechanicsl
properties, cliy products. Relraotones; charecterirations, properties and epplications.

Microscopic - composites:  dispersionsstrengthened and . pafticle-reinforced.  firbe-reinlorced
COMPosEs, chro@cupic composites; Nanocrystalline phasze. preparation  procedurss, special
propermies, applications.

Thin Films ,Langmuir-Blodgett Films and Ligoid Crystals _
Preparation wechniques; evaporation'sputienng, chemical processes, MOUVIY, sol-gel e,

Lasgmuiue-Blodgett (1LB) film. growdth technigues, phatolithography, properties and applications
of thin and 1.1 films,

Mesomaerphic ehavior, thermotropic liquid orystals, positional ‘order. bond orientational onder.
nematic - and  smectic mesophases; smectic-nematic  transition and clearing  temperatune-
homemropie, planar cand schligren textures, mwisted pemavics. chiral mematics. molecudar
arrangement in smectic T phases, oprical properties of liquid crvstals: Dieleciric susceptibilioy. and
dielectric comstamts: Lyotropic phases amd their description of ondering in liquid crystals.

fomie Conductors

Types of iomic eonductors. mechaniam of ionic conducrors. interstivial jumps (Frenkel); vacancy
mechanism. diffusion’ saperionic conductors; phase. thansitions and mechanism of conduction in
superionic conductors, examples and applications of ionic ;4{@:’[{:1‘5,

U|Page Q M



4. High Te Materials

Detect perovakites, high Tosupercondictivity in clipratés, preparation and characterization of -2~
3.oand 2-1-4 marerials, normal smare properties: anisotropy; emperature dependence of electrical
resistance; optical phonon: modes, supercondocting state: hear capaciny: coherence length. elastic
constants, position lifetines, microwave absorption-pairing and mulligap strecture m high Tc
materials. applications of high Te materzals.

Books Suggested
1. Sclid State Physics. NoW. Asheroft and NI Mermin, Saunders College.

2. Material Science and Engineering. An Intriduction, W.D. Callister, Wiley.

3. Pringiples of the Solid State, H.V. Keer, Wilev Eastern.

4 Materials Science, 1.C. Anderson, K.1). Leaver, ] M. Alexander and R.1). Rawlings,
ELBS,

5, Thermotropic Ligid Crystals;: Ed-, §.W. Gray; John Wiley.

6. Handbook of 1Liguid Crystals, Kelker and Hatz, Chemie Verlag,

7. Inorganic Materials:Recent Advances. Editors D Bahadur ef af Narosa

8. lon Conducting Materials: Theory and Applications, Editor A, R. Kulkarni, Narosa.

IV(ii) Environmental Chemistry(401)
1-Introduction to Environmental Chemistry and Description of Atmoesphere

Concept and scope of environmental chemistry. Environmenta! rerminotogy and nomenc lamres,
Environmental segments, The natural eveles of environment (Hydrological, Oxveen, Nilrogen).
Almosphere, environmental segments. composition of the mmosphere. earth’s mdistion balanee,
particulares, lons and radicals and their formation, chemical and }'ﬂml-::lg::mj;al reactions in the
atmosphere. air pollution. oxides of C.N.5 and iheir effects. scid-rein. smog formation. Gréen
howse effects (global warming and ozone depletion) ar pollution comirols: and introduction’ 1o
analvtical methods for moniforing air pollution.

Z-Hydrosphere and Lithosphere:

Chemical composition of water bodies-lakes, streams, rivers, sea ete, hydrological owle,
complexation in natirl and  waste water and micrebially - mediated redox reactions. Water
pollution-inorganie, orpanic. pesticides: industrial and radicactive materals. oil spills znd o
polhutants, ewtrophication, acid-mine  deainsge. waste  water trestment,  domestic wasie:
witer{aerobie and snserobic meatment); and indusmrial waste water treamment.

Inorganic and organic components in soil, acid-base and ion-exchange reactions in soil. micno and
maeTe nrieniE, nitrogen pathways and NPK in soil

IWaler guality parameiers and standards:
Analviieal methods for messuring DO, BOD, COD. Aucride, oils and grease and metals (As, Cd,
Hg, Pb. Zn.Cu.Cr), Binchemical effects of As, Cd, Hg Pb, Cr, CM and pesticides.

4=Adr Pollution and Waler Pollution:
Pasticutotes, aeposols, S0x, NOx, COx and hydmocerbon. Photochemical smog. - aim-guality
Stepricdands;

Books suggested
|. Environmenial Chemistry, 5.E. Manahan, Lewis Publishers.

2. Environmental Chemistry, Sharm Kaur, Krishna Publzghers.
h
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1, Envirormental Chemistry, A K. De, Wiley Esstern.

4. Envirommental Pollution Analysic. S M. Khopkar, Wiley Bastern.

3. Standard Method of Chemical Analysis, F.J, Welcher Vol. I, Van Nostrand Reinhold Co

6, Envirammental Toxicology, Ed. J. Rose, Gordon and Breach Scicace Publication.

7. Elemental Analysis of Airborne Particles, Ed. 5. Landsberger and M. Creatchman, Gordon
And Breach Science Publication.

%, Eovironmental Chemisiry, C. Baird, W H. Freeman.

IV (iii) Project Work / Dissertation (CHE406)
(V) Lab Course (Physical) SEM 1V (PCHC40P) (2%6 hours)
1. Verification of the law of photochemicul equivalence.

B-Jd

Orrder of reaction by:
{a). lsolation Method.
(b}, Half life period method
ick Integration method 3220 marks
(¢} Temperature coctlicient of a reaction,
{e}Energy of activation of a reartion.
(fiEntropy of a reaction..
3. Delermination of pH by following methods:
{a). Electrical Condnetivity.
(b E.MUF.
{c). Polaropraphy
4. Hvdrolysis of the salts by lollowing methods:
{a), Cryoscopic
{b). Electrical Conductivity.

) EEMLF.
5 Yiva 10 marks
6. Record 10 marks
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Details of PG courses & Syllabus {j]{:ﬂ;"ﬁ]tﬁ g
(M. Se. Two year course, Semester system)

Marks Distribution

Theory : External =80, Internal assessment =20 (80+20= 100) each paper
Practical: ( 80+ 20=100) each semester, 80 marks Practical ~ 20 Internal

M Sc I Year

Semester 11

Paper I: Classical Mechanics

Paper I1: Mathematical Physics

Paper 1II:  Astrophysics

Paper IV:  Electrodvnamics

Lab Conrse: Practical
Semester 11:

Paper I; Atomic and Moleeular Physics
Paper II; Solid State Physics
Faper I1I:  Sutistical Mechanics
Paper IV:  Quantum Mechanics
Lab Course; Practical
M Scll Year

Semester I11: -

Paper I Advanced Quantum mechanics

Paper 11: Nuclear Physics

Paper I11: Particle Physics

Paper IV: Elective: (any one of the followings)
i Condensed Matter Physics -A
it.  Electronics -A

Lab Course: Practical

Semester 1V:

Paper I: Computational Physics

Paper 11: Environmental Physics

Paper I11: Laser and Fiber Optics

Paper IV: Elective: (any one of the following)
i.  Condensed Matter Physics —B
1. Electronics—B

Lab Course: Practical/ Dissertation (or Project)

o



M. 5c. | Semester

CLASSICAL MECHANICS

Lagrangian formulation and Variational Principle: Mechanics of particles and system of particles,
conversion law, constraints, degree of freedom, generalized coordinates, D' Alembert’s Principle, l.agrange’s
equations of motion from [ Alembert’s principle, application of Lagrange’s eguation of motion to a particle
and system of particles. conservation theorem, [Hamilton’s Variational principle, Fuler- Lagrange’s differential
equution,
Hamilton's formalism; Need of Hamilton's procedure , Legendre’s transformation and Hamilton's equation
of motion, physical significance of H cyclic coordinates, Hamilton's equation in cylindrical and spherical
coordingtes and applications, applications of Hamilton's equation of motion to a particle and system of
particles.
Principle of least action (no proof): Canonical or contrast transformation, their advantages and examples,
condition for a transformation to be canomical, infinitesimal contact transformation (ICT), Podsson brackets @
Definition and properties, Invariance with respect to Cnonical transformation, equation of motion in Poission’s
Bracket form, Jacobian's form;
Mechanics of Rigid Bodies and Theory of Small Oscillations: Coordinates of rigid body motion, Euler’s
angle, angular momentum of & rigid body moments and products of inertia. principle axis transformation,
Euler’s equation of motion of a rigid body, stable and unstable equilibrioms. Lagrange’s equation of motion for
small oscillators, normal coordinates and normal mode frequency of vibrations, free vibration of linear triatomic
molecules.
Reference Books :

1. N C Rama and P S Joag: Classical Mechanics {Tata MeGrawHil, 1991)

2. H Goidstein: Classical Mechanics (Addiion Wesley, 1980)

3 A Sommerfield: Mechanics (Academic Press. [952)

4. 1Peiceivel and D Richards: Introduction to Dynamics {Cambridge University Press)

MATHEMATICAL PHYSICS _
Differential Equations: Special eguoations of Mathematical Physics, Legendre and Associated Legendre
equations. Hermile equation. Lagueree equation, Bessel's eguation, Beta and™Gafima functions, Fourier and
Laplace Transforms, Laplace equation and its solution, Poission, Diffusion and Wave equations, Vibrating
membrane.

Group Theory: Definition, Classification of groups, subgroup, cyvelic group, isomorphism and homomorphism,
classes, vector spaces, representation theory of finite groups, Reducible and Ir-reducible representations,
Schur’s Lemmas and orthogonality theorem. Characters of representaions:

Complex Variable: Function of complex variable. Analytic functions, Cauchy’s imtegral theorem and
Cauchy’s integral formula , Faylorand Laurent’s expressions, theorem of residues, Contour intergration.

Mairix and Tensors: Inverse and Trace of Matrix, Unitary Mattices, Orthogonality, Eigen vahies-Eigen
vectors and Diagonalistaion of matrices. Coordinate transformation, Covarient -and contravarient Tensors,
addition, multiplication and contration of tensors, Associated tensors,

Reference Books ;

(i Arfken: Mathematical Methods for Physicist (Academic Press)

Pipes and Harvil: Mathematical Methods for Engineers and Physicist

C Harper: Introduction to Mathematical Physics (Prentice Hall of India)

A W Joshi: Element of Group Theory for Physicists (Wiley Eastern)

Mathematical Physics: Satya Prakash, Pragati Prakashan, Meerut

6. Mathematical Physics: Dass and Verma, 5 Chand & company

7. Mathematical physics: B S Rajput
|}/—;—
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ASTROPHYSICS

The universe and  Solar System: Basic idea of universe and galaxies, Astronomical telescopes The solar
system. Classification of the Planets. Orhits, Laws of planetary motion. Physical features, surface (eatures,
Internal Structure. Atmosphere, Satellites and Rings. Asteroids, Meteors and Meteorites their types, Orbits:
physical nature and composition,  Origin of the minor planets, Observation of meteor showers and sporadic
meteors. Meteonite craters. Origin of Comets. Periodic comets. Physical nature. Spectra. Brightness variation,
{ras production rates, dust and fon tails.

Stellar System: Sun As a Star: History of Sun, Sun's interior, the photosphere, the solar almosphere
{chromesphere & corona), Salient features of sunspots, sun's rotation & solar magnetic field, explanation for
observed features of sunspots. Distances of stars from the tngonometric. Secular and moving cluster parallaxes.
Stellar motions, Magnitude scale and magnitude systems. Atmospheric extinction, Absolute magnitudes and
distance modulus, color index. The Hertzberg- Russell Diagram:The colour, Brightness or luminosity, the
population of star. Elementary jdea of Binary & Variable Stars. Nuclear fission, Nuclear fusion, condition for
nuclear reaction in stars. Types of galaxies, Structure and features of the Milky Way Galaxy.

Physics of the Stars: Apparent and Mean Position of stars. Effects of atmospheric refraction. aberration,
parallax, precession, nutation and proper motion on the coordinates of stars. Reduction from apparent 1o mean
places and vice versa. Spectra of Stars. Distribution of stars in space, Statistical parallaxes, Local standard of
rest. Solar motion and its determination. Peculiar velocities. Single and Two star stream hypothesis. Veloeity
ellipsoid. Comparison with solar neighbourhood. Boulinger's diagram. HR diagram, HD and MK spectral
classification of stellar spectra. Radiation laws and basic ideas on spectral line formation. Explanation of stellar
spectra in terms of Boltzmann and Saha equations. Spectroscopic parallax.

Fundamental Equations: Equation of mass distribution. Equation of hydrostatic equilibrium. Equation of
energy transport by radiative and convective processes. Equation of thermal equitibrium. Equation of state,
Stellar opacity. Stellar encrgy sources. Stellar models: The overall problem and boundary conditions. Russell-

Yoigt theorem. Dimensional discussions of mass-luminosity law. Polytropie: configurations, Homology
iran=formations, %

Reference Books:

L. Principles of Stellar Dynamics, 8. Chandrasekhar

2. The Great Universe, G K Sudarshan, 8 chand Publications.

3. Our Solar System, Joshi and Rana, New Age Publicatiopns

4. Gialaxies and Universe | K.C Freeman:

5 The Origin and Evolution of Galaxies . 5.10.M. White:

6. Lecture notes on "Dynamics of Stellar Systems”, S. M. Alladin:

7. Stars and Galaxies: K.D.Abhyankar (Tata MeGraw Hill Publication)
8. Exploration of the Universe: G.Abel|

9. The Structure of Universe:JavantMNaralikar

10 Physics of Comets: K.5. Krishnaswamy

11. Our splar svstemn: AW, loshi & N. Bana

12.Intreduction to Astrophysics: Baidvanath Basu

13 Astrophysics of the Sun:Harold Zirin

14. The Quiet Sun: Gibson

15 Stellar Evolution: M. Schwarssohild

6. S.Chandrasekbar-Stellar Structure: S, Chandrasekhar

17.Principles of Stellar Interiors - Vol.Land 11: Cox and Guili

18. Whille Drwarfs. Neutron ' Slars and Black Holes:Shapiro and Tevkolsky
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ELECTRODYNAMICS

Maxwell's equations and Electromagnetic Wave: Equation of ‘Continuity, Displacement current,
Maxwell's equations, Povnting theorem,  Electromagnetic  Wave equation. Propagation of Plane
Electromagnetic Wave in free space. conducting and non-conducting medium and ionised HASER.

Interaction of Electromagnetic Waves with Matter: Boundary Conditions for the Electromagnetic ficld
veetars, Reflection and Refraction at the boundary of two conducting and non-conducting media, Propagation

of Electramagnetic wave between parallel conlucting plates. Basic concept of Wave Guides, Scattering by a
free and botind electron

Electromagnetic Radiation: Electromagnetic vector and scalar potential, Lorentz and Coulamb Gauge, Licnard-
Witchert potential, Eleciric and magnetic fields of & charge in unifirm mation and concept of virual photon, Radiation
from an Accelerared Charge. Larmor's formula and its relutivistic Generslization, Bremstrahlung, Cerenkov radiation.

Relativistic Electrodynamies: Minkowski space, Four vectors, Lorentz transformation of space and time in four-vector
form, Transformation of electromagmetic potential, Invariance of Maxwell’s ficld equations in terms of four-vectors,
Elestromugnetic fiéld tensor, Muowell's equations in covariance four tensor form. Lorentz force, Invarianis of the
electromagnetic feld

Reference Books :
1. Electrodynamics D). Grifiths
2. Classical Electrodvnamiics - 1D Jackson, Wiley Eastern, Néw Delhi
3. Classical theory of fields — Landau and Lifshitz, Pergameon Press
4. Elecrodynamic wave and fields, R N Bingh
5, Classical Electricity and Magnetism- Panofsky and Phiilips
6. Electrodynamics of Continuous Media - Landau &Lifshite
7. Electromagnetic Theory and Electrodynamics - SatvaPrakash
List of Experiments : At least 10 experiments are to be performed =
. Btudy of LCR circuit
Transistorized LCR bridge
Stacy of UJT
Swdy of MOSFET
Study of NPN and PNP wansistor characteristics
Study of DIAC
Study of TRIAC
Smdv of FET
R.C. Coupled amplifier
. T.C. Coupled amplifier
- Study of feedback amplifier
. Study of Hartley Oscillator
- Study of Colpit's Oscillator
. Study of Wien Bridge oscillator
- Design and studly of different Network thedrems
- Study of Fiubble’s law (from given dara)
17. Study of constant density neutron star
18. Study of the static parameters of a Neutron Star model with inverse square density distributicn
19. Study of star cluster from a given data
20 Study of Extinction coefficients
21. Study of variability of stars

el
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M.Se. 1l Semester
ATOMIC AND MOLECTULAR PHYSICS

Atomic Spectroscopy: Fine siructure of Hydrogen lines, alkali atom Spectra, penetrating and non penetrating
orbits, electron spin orbil interaction, L-8 and J-J coupling schemes, Hunde’s rule Spectra of two valence
electron atoms, { Helium. Magnesium), selection rules for atomic transitions, multielectron spectra, Central
field approximation Hartreessell consistent field: theory, Thomas Fermi smatistieal model, Pauli’s exclusion

principle and determination of ground state. Zeeman Effect, Paschen Dack Effect, Hyper fine structure. Stark
effect, width of spectral lines, lamb shifi.

Molecular Spectroscopy: Rotational spectra of distomic molecules. non rigid rotator, vibrational spectra
enharmonic oscillator explanation of rotational vibrational spectra in infrared, molecular dissociation and

calculation of dissociation energy. Raman effect and intensity allernation of the rotational bands. Applications
of infrared and Raman spectroscopy.

Born- Openheimer approximation: Molecular orbital theory, Heitler-Loudon treatment of Hydrogen
molecule ion and Hydrogen molecule; Electronic spectra of molecules, Fortrait Parabola, Deslandres table.
vibrational structure of electronic bands, Intensities of electronic transitions, Franek Condon principle, Condon
parabola.

Lasers: Einstzin’s gquantum theory of radiation. Life time. Theory of some simple optical processes, Kinetics
of optical absorption. Stimulated emission, laser pumping, three and four level scheme, Threshold condition.
different types of lasers, gas lasers: He-Ne, Nz and COq , dve lasers, solid state lasers. semiconductor lasers.
Holography and Its applications.

Reference Books:

Atomic Spectra- H.E white Cambridge University Press, Newyork, 1935)
Principle of Alomic Spectra - Shore and Menzel
Spectra of Diatomic Molecules - G. Herzberg

C.B Banewell: fundamentals of Molecular Spectroscopy
Molecular Spectroscopy — Arul Das.

Elements opf spectroscopy, Gupla, Kumar & Sharma, Pragati Prakasan, Meerut
Laser and applications : Thyagrajan & Ghatak

e e R

SOLIND STATE PHYSICS

Crystal Binding and Elastic Constants: Jonic Crystal, Covalent Crystal, Metals. Hydrogen bonds, analysis of
clastic springs. clastic swess and strain, work done by elastic forces, elastic energy density, stress -strain
relations, clastic compliance and stiffness constants, Reduction in number of elastic constants in cubic systems,
Elastic waves and velocity in cubic crystals, Experimental determination of elastic constants,

Diffraction and Reciprocal latrice: Diffraction waves by crystals, Braggs diffraction of X-rays, . Differen
experimental methods, diffraction of electron and neutron. Inelastic neutron scattering, The stomic scattering
tactor, Atomic form factor, Structure factor for se, foc and  bee lattice, Scattered wave amplitude, Laue
equations, Brilleuin Zones, Bragg's diffraction condition in reciprocal space.



Phonons and Lattice Vibrations : Quantization of elastic waves. Narmal modes of vibration, Concept of
phonon. Phonon momentum, Inelastic scattering of photons by phonons; Vibrations of  one dimensional
monatomie lattice, First Brillouin Zone, Group Velocity, Long wavelength limit,  Vibrations of one
dimensional diatomic lattice, - Infrared ahsorption and optical properties.

Thermal Froperties of Solids: Specific heat of solids. Einstein Model of lattice specific heat, Debye theory of

lattice specific heat, Debye approximation, Thermal expansion. lattice thermal conductivity, Electronic heat
condugiion,

Reference Books:

. Imreduction of Solid Swte Physics, C Kittel
Solid State Physics, Asheroft & Mermin
Solid State Physics- Ajay Kumar Saxena
Solid State Physics, A J Dekker:

Solid State Physics, $ O Pillai

Intreduction 1o Solid State Physics, Peterson
Solid State Physies. Singhal

Solid State Phyvsics, B Asokamani

i

=

STATISTICAL PHYSICS

Basic Postulates- Phase space, relation between eigen swmtes and phase space volume, Liouville's theorem,
-ensembles, Microcanonical, Canonical and Grand canonical ensembles, Maxwell's Boltzmnn's distribation and
Gibb's. formulation for canonical and grand canonical ensembles, partition fumction, their thermodvnamic
properties, laws of thermodynamics. '

Application of classical distribution to the ideal gases: Degrees of freedom, iranslational motion, Helmholtz
free energy, Giibb's free energy, entropy and thermodynamic properties, Gibb's Paradox, Sakur-tetrode equation,
Imperfect gases: Difference between ideal and real gas, imperfect gases. Vander Waal's equation, virial

coefficients. condensation of gases, general properties of liquids. Fermi theory, liguid Heliwm, phase mile,

Quantum Statistics: Drawbacks of M B distribution, Bose-Einstein’s and Fermi-Dirac distribution, symmetric
and antisymmetric particles, partition finctions, non degenerate, weakly degenerate and strongly degenerate
cases, B.E. condensation. spplication to He, pressure-energy relationship, electronic specific heat of solids and
paramagnetism.

Black Body Radiation: Planck's distribution, pressure and energy relationship of photons, black body
radiation, Rayleigh Jean's formula, Wein's law, Wein's displacement formula, absorption and emission of
radiation. Stefan's law, high temperature meéasurements.

Reference Books:

E.S. Raj Gopal: Stazistical Mechanics and Properties of Maner
Mayer And Maver: Statistical Mechanics

Landau and Lifshitz; Satistical Physics

Pointon: Introdugtion to Statistical Physics

Huang: Statistical Mechanics

Wanier: Statistical Physicy

Statistical Physics , Raj Kumar

i 8 F e e



QUANTUM MECHANICS

Introduction: A bricf review of foundations of quantum mechanics, basic postulmes of quamt
mechanics. uncertainty relafions, Schrodinger wave equation, expectation value and  Ehrenfest theorem..
Relationship between space and momentum representation Schroedinger equation in spherically. polar
voordinates. Free panicle in spherical coordimates, Applications: three dimensional squares well potential,
three dimensional hermonic oscillator

Matrix Formulation of Quantum Mechanics: Vector representation of states, transformation of
Hamiltonian with unitary matrix, representation of an operator, Hilbert Space. Dirac bra and kel notation,
projection. operators Schrodinger, Heisenberg and interaction pictures. Relationship bhetween Poisson
brackets and commutation relations. Marrix theory of Harmonic escillator.

Symmetry in Quantum Mechanics: Unitary operators for space and time translations. Symmetry and
degeneracy. Rotation and angular momentum; Commutation relations, eigenvalue spectrum, angular
momentum marrices of J .. J. J;, .Concept of spin, Pauli spin matrices. Addition of angular momenia,
Clebsch-Gordon coefficients and their properties, recurssion relations. Matrix elements for rotated state,
irreducible tensor operator, Wigner-Fekart theorem. Rotation matrices and RIOUD AspeCts,

Approximation Methods for Bound State: Time independent perturbation theory for non-degenarate and
degencrate systems upio second order perturbation. Application to a harmonie oscillator, first arder Stark
effect in hydrogen atom, Zeeman effect with eleciron spin. Variation principle, application W ground state
of helium atom, electron interaction energy and extension of variational principle to excited states, WKB
approximation: energy levels of a potential well, quantization rules, Time-dependen) perturbation theory;
transition probability (Fermi Golden Rule), application to constant perturbation and hamonic
perturbation. Semi-classical reatment of radiation. Einstein coefficients: radiative transitions

Recommended Books: ]
1.L. 1. Schiff, Quantum Mechanics (McGraw Hill), =
2.V K Thankappan, Quantum Mechanics (Wiley Eastern).
3.P. M. Mathews and K. Venkatesan, A Text-Book of Qruantum Mechanics (TMH)
4.C. Cohen-Tannoudji, Bernard Diu, Franck Loloe. Quantum Mechanies Vols-1&11 (John Wiley).
3.J. ). Sakurai, Modern Quantum Mechanics {Addison-Wesley).
6.4. K. Ghatakh and 8. Lokanathan, Quantum Mechanics 3™ ed. (MacMillan).

List of experiments: At least 10 experiments are to be performed
Multivibrator Bistable/Monostahle/ Astable

Study of different types of Oscillators

lomisatin potential of Mercury using gas filled diodes
Michefson Interfermeter

Fabry Pert Interferometer

Fresnals Taw

Determination of shsorption coeficient of iodine vapour
B-H curve

. Lecher wire experiment

10. Determination of magnetic susceptibility

L1. Study of CRO),

12, ¥elocity of Ultmmsonic waves

13 Linear Air track

4. Determination of Planks constant

15, Wein's-and Stefan’s law LEE,.—"‘P
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M.Se. Il Semester
ADVANCED QUANTUM MECHANICS

Seattering Thewry: General considerations; kinematics. wave mechanical picture, scattering amplitude,
differential and total cross-section.Green's function for scattering. Partial wave analvsis: asymplotic
behaviour of partial waves, phase shifis. scattering amplitude in terms of phase shifts. cross-sections.
Optacal theorem. Phase shifls and its relation o potential, effective range theory. Application to low energy
scavtering: resonanl scattering, Breit-Wigner formula for one level and two levels, non-resonant scattering.
s-wive and p-wave résonahices. Bom approximation

Identical Particles: The Schrodinger equation for a svstem consisting of identical particles, symmetric and
anti-symmetric wave functions, elementary theary of the ground state of two electron atoms; ortho- and
Para-helium. Spin and statistics connection, permutation symmetry and Young tableaux.Scattering of
identical particles.

Relativistic Wave Equations:Generalization of the Schrodinger equation; Klein-Gordon equation, plane
wave solutions, charge and current densities, interaction with electromagnetic fields, Hydrogen-like atom
non-relativistic limit. Extension of Klein-Gordon equation to spin | particles. Dirac Equation; relativistic
Hamiiltoniun. probability density, expectation values, Dirac gamma matrices, and their properties, non-
relativistic limit of Dirac equation. Covariance of Dirac equation and bilinear covariance, plane wave
solation, energy spectrum of hydrogen atom, electron spin and magnetic moment, negative energy sea. hole
inlerpretation and the concept of positron. Spin-orhit coupling,

Quantization of wave fields: The quantization of wave fields. Classical and quantum field equations
quantization of non-relativistic Schrodinger equation. Second quantization of Schroedinger ficld, K-G field
and Dirac fields, quantization of electromagnetic fields, creation and annihilation operators.

Reference Books: e
P M. Mathews and K. Venkatesan. A Text book of Quantum Mechanics (TMH)
A. 5. Davwdov, Quantum Mechanics (Pergamon).

L. 1. Schiff, Quantum Mechanies (McGraw Hill).

J. 3. Bjorken and S, D. Drell, Relativistic Quantum Mechamics (MeGraw Hill),
1. J. Sakurai, Advanced Quantum Mechanics (Addison Wesley),

V. K. Thankappan, Quantum Mechanics { Wilev Eastern).

R.P Feynman and A R Hibbs; Quanturm Mechanics and Path Tntegrals.

L.H. Ryder, Quantum field Theory (Academic Press).

B D e

NUCLEAR PHYSICS

General Properties & Models-: Nuclear size, nuclear angular momentum (Spin), Muclear magnetic moments,
statistics. Binding encrgy, Liguid drop model. Shell model, Collective model.

Nuclear Forces and Detectros — Ground stare of deuteron, Low energy neutron-protor scatlering and proton-
proton scattering, Exchange and tensor forces, G.M. Counter, Electron & Proton Synchrotron.

Radioactive decay: Radioactive decay equation equilibrium units,Gamow's theory of ulpha decay and Geiger
Nuttal law, Fermi's theory of beta decay. parity violation in beta decay, electromagnetic decay.

= gz



Nuclear Reactions- Q-value of maclear reaction, Bohr's Theory of compound nucleus, Scattering cross section

of nuclear reaction (phase shifl method), Breit Wigner single level resonance formuls for scaltering cross
section.

References Books:

I- 1, Kaplan: Nuclear Physics

2- H.A. Enpe : Nuclcar Physics

3« R.Roy & B.P. Nigam : Nuclear Physics

4- R.D. Evans: Nuclear Physics

§- B Begre: Nuclei & Particles.

6- BR. Martin : Nuclear & Particle Phvsics:

7- B.L. Cohen : Concepts of Nuclear Physics.
B~ S.5.M. Wong : Introductory Nuclear Physics
9- 5.B. Patel : Nuclear Physics

10-8.N. Ghoshal : Nuclear Physics.

PARTICLE PHYSICS

Classification and Properties of Elementary Partieles : Flementary Particles their classification on the basis
of their mass and spins (Leptons. Mesons, Barvons) and field quanta Their general properties (mass, spins, life
time and their production and decay modes), Antiparticles.

Conservation Laws and Gauge Invariances: Conservation of Energy, Linear and Angular momentam, Spin,
Charge, l.epton No., Baryon No.sospin, Hypercharge, Parity, Strangeness, Charge conjugation. Time
Reversal CP. CPT theorem. Global and Local gauge invariances.

Fundamental Interaction: Qualitative ideas (Relative sten pths; Ranges, Characteristic times and Mediators)

of Gravitational, Electromagnetic, Strong and Weak Nuclear interactions. General idea of Electro-week and
Cirand unifications. =

Quark Model: Eight fold way, Quarks as building blocks of hadrons, six quarks ( ud.s.c.t and b ), Antiquarks,
General properties of quarks (Charge, Mass, Colour - A new degree of freedom. quark confinement,
Asymptotic freedom) Evidences for Quarks {Lepton scattering, Hadron Spectroscopy. Jet production); Quark
compositions of Mesons and Baryons. General idea of Standard Model.Idea of Higes Boson.

Reference Books:

. Introduction to High Energy Physics-D.H Perkins. ( Addision — Wesley-1986)

2. Inttoduction to Nuclear & Particle Physics.Mittal. Verma & Gupta (Prentice Hall of [ndia. Pyvtlad,, New
Delhi,

- Coneepts of Modern Physics- Arthur Beiser { Tata McGraw Hill Edu.Pvt Ltd.. New Delhi, Sixih Ed. 2000

. Quarks and |.eptons- An Introductory course in Modern Particle Physics-Francis Hatzen & A D Martin John
Wilew & Cons.Ine,

- Nuclear and Panicle Physies, W.E. Burcham& M. Jobes (Essex,England ISE Reprint

. Introduction to Particle Physics-M.P. Khanna, (Prentice Hall India)

. Imroduction to Elementary Particle Physics-D.Griffiths {Tohn Wiley 4 sons, 1987)

. Elementary Particle Physies-Gasiorowicz (John Wilev & sons, 1964).

. Muclear & Particle Physics-B.R. Manlin & G. Shawi( John wilev& sons, 1997)

10. A Modern Intraduction to Particle Physics- Riyazuddin and Favazuddin

1. Particle Physics- M. Leon

i2. Principles of Physics- Resnick, Halliday& Walker (John wiley&sons, England) o

Ji Lad
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Extended edition, 2013, chapter 44)
13. Modem Elementary Particle Physics G. L. Kane (Addison- Weslev 1987).
14. Grand Unified theories, Graham Ross.
L5. Gauge Theories of Strong, Weak and Electromagnietic Interactions, C. Quigz ( Addison — Wesley)
16. Gauge Theory of Elementary Particle Physics . T.D. Cheng and Ling Fong Li ¢ Clarendon Oxford)

Elective | :«CONDENSED MATTER PHYSICS- A

Defects in erystals: Point defects, Impuritics, Vacancies, Frenkel defects. Schonky defects, Intrinsic vacancies,
Concentration of Schotiky defects, Concentration of frankel defects, extrinsic vacancies, Diffusion, Colour
centres, F-Centre. V-Centre, dislocation, Line defects, edge dislocation, screw dislocation, Burger vectar.

Magnetism: Magnetic materials and their importance in solid state physics, Dia. Para and ferromagnetism,
Langvin™s theory of paramagnetism, Ferromagnitiam, Weiss molecular theory, yuantum theory of
ferromagnetism, Bloch wall, Temperature dependence of spontanecus magnetism, Ferromagnetic domains,
Antiferromagnitism, Neel™s theory, Two sublattice model, ferrites,

Energy Bands: Origin of energy gap, Magnitude of the energy gap, Brilloun Zone, Bloch function, Bloch
theorem. velocity of electrons, Kronig penny model, Number of possible wave function in a band, erystal
momentum, the concept of effective mass, concept of hales, hole band construction, distinction between metal,
insulator and semiconductor, experimental evidenice of band theory.

Dieleciric and electrical properties of insulators: Polar and non polar dielectrics, Polarization, Internal
Lorentz field siatic dielectric constmt, measurement of diclectric constant, Macroscopic description of
dielectric constants, electronic jonic and orientational polarizability of melecules, Complex dielectric constant,
Dielectric loss and relaxation time, Optical absorption. Piezoelectric effect,,and its applications, piezoelectric
erystals and uses, ferroclectricity, antiferroelectricity. uses of ferroclectric materials

Reference Books:

Introduction to solid state Physics: Kittel
Principles of theory of solids: Ziman
Quantum theory of solids: J. Callaway
Solid State Physics: A.). Dekker
[ntermediate Quantum theory of erystalline solids: Animalu
Solid State Physics: N'W Asheroft and N David Mermin
Solid State Physics: Ajay Kumar Saxena
Solul Stare Physics: Aschroft and Mermin
Solid State Physics: Saxena Gupta Saxena
i Solid State Physics: BL. Singhal

- Solid state physics: S 00 Pillai \}"’;ﬁ
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Elective-11: Eletronics A

Transistor Oscillators and Multivibrators: Tuned collector oscillator, tuned emmiter oscillator. tuned based
oscillator, Harlly, phase shift, Colpit’s, Clapp, Wein bridge, RC and erystal oscillator, frequency stability.
Switcing charactristics of transistor, Astable, Mono and Bistable multivibrators, Sehmitt trigger-bootstrap-
sweep circuits.

Combinational digital cirenits: Implementations of Logic Functions using gates, RTL, DTL. TTL, ECL MOS8
and UMOS Logic and their characieristics, 7400 Serjes. Adders, Subtractors. Serial addes/ Subtractor, Parallel
adder/ Subtractor, Carry look shead adder, BCD adder. Magnitude Comparator, Multiplexer, Demultiplexer,
Encoder, Decoder, Parity-checker, Code converters

Sequential Circuits: Flip flops: SR, RS, JK. T. D and Master-Slave flip flops. Characteristic table and
squation, Edge triggering, Level Triggering Registers & Counters:  Asynchronous’ Ripple counters.
Synchronous counters, Modulo—n Counters, Shift registers. A/D and VA converters, Universal shift register,
Shift counters, Ring counters.

Memory Devices & IC-Technology: Classification of memories, RAM organization, Write/Read operations,
Memory cycle, Timing wave forms, Memory decoding, Memory expansion , Static RAM Cell-Bipolar RAM
cell. MOSFET RAM cell, Dynamic RAM cell, ROM organization — PROM, EPROM., EEPROM, EAPROM
-Programmable Logic Devices, Programmable Logic Amay (PLA), Programmahle Aray Logic (PAL).Basic
Ideas of 1C-Technology, Monolithic 1075, IC Components- Resistors {Integrated. Diffused, Thin Film), MOS
Capacitors, Inductors, Bipolar Transistors. Thin Film Technology, L8], MSI.

Reference Books:

| Integrated Elecronies Millman & Halkias . (McGraw Hill)
2. Electronic devices and circuit theory. Bolested

3. Electronics-fundamentals and applications, Ryder, (PHI) =
4. Optical fibre communications Keiser, (McGraw Hill}

3. Nonlinear fibre optics, Agarwal (AP)

6. Digital Principles and Applications . Malvino& Leach:

7. Digital Design , Morns Mano

8. Digital Fundamemals, Thomas L. Flovd:

9.. Hand Book of Electronics. Gupta Kumar. Pragati prakashan

10.I¥igital electronics: Principle and Practice, Avinashi Kapoor and Maheshwari, Macmillon Publications

List of experiments: At least 10 experiments are to be performed
. Study of regulated power supply (723).

Study of Timer (355).

At Dand D to A converior

1.0l 16 Decoder/Encoder

Study of Multiplexer/Demultiplexer

Study of Comparator

Study of different {lip- flop circuits (RS, JK, D Type, T-type, Master Slave).

Study of Digital combinational and sequential circuits

. Study of Microprocessor (8085)

10. Study of SCR, DIAC, TRIAC

11. Study of IC- Based Power supply

12, Shift Registers

I iy e L
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13 ¢/m by Zeeman cffect

14, G.M, Counter

I5. Study of IC- Based Power supply .

16. Absorption spectroscopy by spectrophotometer

17. Study of optoelectronic devices

18. Measurement of thickness of thin wire using laser.

19, Logicom ANDVORNANDNORNOT gates

20, Study of pin connection and biasing of various linear IC’s and timers 555

M.Se. IV Semester
COMPUTATIHONAL PHYSICS

Laterpolation: Roots of functions, Finite differnces, Interpolation with egual and intervals. Central difercnce
Interpolation. Inverse interpolation, Numerical differentiation , Numencal imtegration, integration by
trapezoidal and Simpson’s rules, Leust square hitting method: Straight line; fining, fitting of parabola,
exponential function

Solution of ordinary differential equations and linear equations: Tvlor's series, Eulers method. Runge-
Kurta Method. Eigenvalues and sigenvectors of matrices, power and Jacobi method, solution of simultaneous
linear equations Gaussian elimination, Pivoting, lNerative method, matrix inversion.

Fortran Programming : Fiowchart and algorithm, Problem analysis. flowchart of some hasic problems.
Fundamentals of  Fortran 90/95, constant and variables . input/output statements, conditional statements,
loops and control, constructs, arithmetic and logical operators and expressions, Format statements, Strings,
AITAYS, painters, control consiructs; Functions, sub programs and modules.

Solutions of physics problems asing Fortran Programming : Sum of finite Sin, Cos, Log and exponential
series, Integration by Simpson 1/3, 38" and Trapezoidal rules, Matrix product and wanspose, Roots of

Quadratic equation, Projectile motion, Equation of motion, Motion in cefitral field;, Solutions of linear
equations, Least square fitting of straight line and parabola.

Reference Books:

1.B.1D.Hahn: Fortran 90 for Scientists and engineers.

2. VRajaraman: Computer Programming in ¢.

3, Computer Oriented numerical methods V Rajaraman:
4.Wong: Computational methods in Physies and engineering.
5.5.BalachandraRao: Numerical Methods.
“6. Compuler programming in Fortran 90/95, V Rajuraman, PHI
7.Numerical Analysis by G Shankar Rao, New Age International

ENVIRONMENTAL PHYSICS
Essentials of Environmental Physies: Structurs and thermodynamics of the atmosphere, Composition of air,

Green House Effect. Iramnsport of Matter. Energy and momentum in Nature. Stratification and stability of
atmosphere.Laws of motion, hydrostatic equilibrium.

Solar and Terrestrial: Physics of Radiation. Interaction of tight with matter, Rayleigh and Mie scattering, laws
of rudiation] KirchofT's law, Plank’s law, Wein’s displacement law etc.) . solar and terrestrial spectra, UV

radiation. Ozone depletion problem, T R absorption,
T



Environmental Pollution and Degradation: Elementary uid dynamics, Diffusion, Turbulence and murbiulent
diffusion, Factors Governing air. water and noise Pollution, Air and water quality standards. Waste Disposal.
Gaseous and particulate matters, wet and dry deposition. Energy sources and combustion processes.

Environmental Changes, Remote Sensing Global and regional Climate: Renewahle Sources of energy.
Solar energy, wind energy, bioenergy, hydropower, fuel cells. Nuclear energy. Elements of whether and climate.
Stahility and vertical motion of air.. Horizontal motion of air and water, Pressure gradient forces, viscous
forces. Inertia forces, Reynolds number, enhanced Greenhouse effect, Global Climate Models.

Referene Books:
1. Egbert Bocker&Rienk Van Groundelle : Enviromental Physics (john wiley)
2. LT. Hougtion : Thie Physics of Atmosphers (Cambridge Univ.Press, 1977)
3. J Twidell and J.Weir : Renewuble Encrgy Resources (Elbs, 1988)
4. 30l Wieder : An Introduction 1o Solar Energy for Scientists and Engineers (John Wiley, 1982
5. RN Keshavsamurthy and M.ShankarRao : The Physics of Monsoons(Allied Publuishers, 1992}
6. J. Haltiner and R T. Williams - Numerical Weather Prediction {John Wilew, 1980)

LASER PHYSICS

Basie principles: Basic principies and theory of absorption and emission of radiation, Einstein's coefficients,
line-broadening mechanisms. rate equations for three and four level laser systems, population inversion, theory
of optical resonators, laser modes, spatial and temporal coherence,

Types of lasers: Gas lasers, He-Ne, argon jon, N3, CO; lasers; dye lasers, solid state, Semiconductor lasers:
Ruby, Nd:YAG and Nd:glass lasers, Fabrication technology of lasers, diode lasers. mlnur centre and spin fip
lasers, laser spikes. mode Jocking Q-switching. CW and pulsed lasers.

-1

-

Non lincar optics: Theory of non linear phenomenon, second and third harmonic generation. phase matching,
parameiric generdtion, self focussing

Laser spectroscopy: Laser luorescence spectroscapy using CW and pulsed lasers, Single photon counting.
Laser Raman apectroscopy. multiphoton processes. photo accoustic and phoion electron spectroscopy:
stimulated Raman spectroscopy, Coherent antistokes Raman spectroscopy.

Reference Books:

« Mihotak and Thyagrajan: Lasers

(). Svelto: Principles of Lasers

Silvfast: Lasers U
. B.B.Lovd: Lasers

R
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Eleetive-1: CONDENSED MATTWER PHYSICS-B

Free electron and Nearly free electron Theory: Nearly free electron model. One dimensional free electron
vase, Sommerfiel model,, Fermi-Dirac distribution, Quantum theory of free electron in a box, Fermi gas, Nearly
free electron case, energy bands in one dimension. tight hinding approximation. energy surfaces, Wigner Seitz
cellular methed, Orthogonalized plane wave (OPW) methed, Pseudo potential method, Limitations of band
theory ;

Transport Properties of Solids and ordered phase: Boltzmann transport equation, Mean free path. Hall
effect, Hall voltage and coefficient. experimental determination of hall coefficient, resistivily of metals and
semiconductors, thermoslectric phenomens, Onsager coefficients. Ordered phases of matter, translational and
orientational order. kinds of liguid crystalline order. Quasi ervstals.

Superconductivity: Experimental Survey, Occirance of super conductivity, destruction of superconductivity by
magnetic field and temperature, Meissner effects, Type-l and Type-ll superconduciors, Isotope effect.
Thermodynamics of Superconducting transition, London Equations, Coherence length, BCS Theory, Couper
pairs, Josephson superconductor tunneling, AC & DC Josephson effect. High temperature superconductors,
critical fields and critical currems.

Nano Material Science and Technology: History, Origin, Quantum dots, Synthesis, Applications and
advantages, Quantum wires, Quantum well & application, Fullerenes, Carbon nanobuds, carbon nanotubes as
quantum wires, Areas of Nanotechnology, nanomaterials, nanoclectronics, nanobiviechnology, nanofabrication,
microelectromechanical systems (MEMS)

Reference books

Principle of condensed matter Physics : Chaikimand Lubensky

Solid State Physics : Kubo and Ngamia

Elements of Solid State Physics: Srivastava

Introduction 1w Solid State Physics : Madelung

Introduction to Solid State Physics : Paterson

Introduction to Solid State Physics : Kittel -
Solid Statec Physics-N W Asheroft & W David Mermin

Solid Stawe Physics-Ajay Eumar Soxens

. Introduction to Nano Technology; Poole and Owners

10 Quantum Dots: Jacak, Hawrylak and Wojs

1L Handbook of Nano Structureed Materials and Nano Technology: Nalva(Editor)
12. Nano Technology! Principles and Practices: S K Kulkamni

13. Carbon Nano Tubes: SilvanaFiorito

14. Nano Technology: Richard Booker and Earl Boysen

R

Elective-1I: ELECTRONICS - B
Modulation and Demodulation: AM and FM (Transmission und receptiony: Modulation, AM generaticon, Power
consideration. Balanced modulator, S5 mansmission AM detection, AGC. Signal to noise ratio, FM analysis; nojse
considerations, generation, direct method and reactance tube method, FM transmitter, AFC, FM Propagation, phase
discriminator. Envelope diode detector, super regenerative detection, Ratio Detector

Propagation of radio waves and Radar system: Ground wave, sky wave and space wave propagation. [onosphere

(Eccle- larmer theory, magneto ionic theory ), Appleton-Hartee theory of skywave propagation. Principle of Radar,
Basic srangement of Radar system, Azimuth and Range measurement, operating characteristics of Systems.
Radar transmtitters and Recejvers, Duplexers, Indicator unit, maxirmum range of & Radar set,

W @__



Transmission Lines: TL Equations and their solutions, transmission line as a two conductor svstem, transit time
effect, caleuldtion of hine parameters, voltage and current relation on radio frequency transmission line, propagation
constaml wnd its physical significance. line distortion and sitenustion, characteristic. impedance, characteristic
impedance, lossless open and short circuited lines, standing wave ratio and refection coefficient. stub
matching. quarter wave lengih and hall wave length lines.

Antenna: Radioactive field strength, power and radiation patterns of an elementary electric doublet and linear
amtenna, effects of ground reflection. Hertz antenna, Marconi antenaa. Yagi antenna, joop antenna. direction
finding, Resonant & Non resonant Antenna, Antenna array (Broad side & End fire arrays), T.V. aerials Hom
Antenna, dish antenna, Parabolic reflectors, Lens Antenna. Satellite communication.

Reference Books :
1. F.E. Terman — Radio Engineering
G. Kennedy & B. Davis — Electronic Communication Svstems
G.K. Mithal — Radio Engineering Vol. 11
(. Keiser - Oprical Fiber Communication
C.KE. Sirkar& S K. Sirkar, Fiber optical Communication Systems.
Gupta & Kumar — Handbhook of Electronics
Frenzel - Communication Electronies
Rody& Coolen - Communication Electronics.
L.E. Frenzel ~ Communication Electronics

O P8 B U b

List of experiments/Dissertation:

Study of computational software’s.

Smdy of numerical technigues.

Computer programming.

Study of Modulation and Demodulation (Amplitude & Frequency),

Study of operational amplifier

Dielectric constan| -
Measurement of wavelength of He-Ne laser using interference and diffraction pattern
Fiber Optics communication.

PO LA e

Note: Either student should perform the experiments or complete the dissertation.
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M.Sc. Course in Zoology
Sri Dev Suman Uttarakhand Vishwavidhyalay,
Badshahithaul, Tehri Garhwal, Uttarakhand 249 199.

The M.Sc. course will be spread over two years (four semesters). There shall be Four theory
papers and one practical examination every semester. Each theory paper has been divided

into four units.

Course Contents & Teaching Schedules:

M.Sc. Ist Semester (July to November)

Paper Paper Title Lectures/ | Teaching MM
week hours/week
Theory Paper CO1 | Animal Diversity (Invertebrate) 3 03 100
Theory Paper C02 Cell Biology 3 03 100
Theory Paper C03 Genetics, Evolution & Taxonomy 3 03 100
Theory Paper C04 Developmental Biology 3 03 100
Lab Course LCO1 Based on Theory Papers 12 12 100
M.Sc. 2nd Semester (December to April)
Theory Paper C05 Microbiology & Parasitology 3 3 100
Theory Paper CO6 | Animal Physiology 3 3 100
Theory Paper C07 Immunology 3 3 100
Theory Paper C08 Molecular biology and Elementary 3 3 100
Biotechnology
Lab Course LC02 Based on theory papers 12 12 100
M.Sc. 3rd Semester (July to November)
Theory Paper C09 Animal Diversity (Chordata) 3 3 100
Theory Paper C10 Ecology & Wildlife 3 3 100
Theory Paper EO1 Methods &Techniques / Dissertation 3 3 100
(Fish Biology/ Entomology/
Environmental Biology
Theory Paper E02 3 3 100
Special Paper EO2 a Fish Biology |
Special Paper EO2 b Entomology |
Special Paper EO2 c Environmental Biology |
Lab Course LCO03 Lab Course Based on Theory papers 12 12 100
M.Sc. 4th Semester (December to April)
Theory Paper C11 Endocrinology & Animal Behaviour 3 3 100
Theory Paper C12 Biochemistry 3 3 100
Theory Paper EO3 3 3 100
Special Paper E03 a Fish Biology I
Special Paper EO3 b Entomology Il
Special Paper EQ3 ¢ Environmental Biology |l
Theory Paper E04 3 3 100
Special Paper E04 a Applied Fish Biology
Special Paper EO4 b Applied Entomology
Special Paper E04 c Applied Environmental Biology
Lab Course LC04 Lab Course Based on Theory papers 12 12 100
* Students securing Minimum 70% marks in | & Il Semester
together can opt for dissertation in place of Theory paper C11




M.Sc. Zoology 1°' Semester
Paper CO1: Animal Diversity
No. of Lectures / week
(3 lectures of 60 minutes each)

UNIT |

Protozoa: Comparative morphology of all classes. Locomotor organelles and locomotion.
Nutrition: holophytic, holozoic, saprozoic, myxotrophic and parasitic. Reproduction: sexual
and asexual reproduction,

UNIT Il

Porifera: Comparative morphology of all classes. Types of canal system, Reproduction:
Asexual and sexual reproduction, regeneration in sponges.

Coelenterata: Comparative morphology of all classes. Polymorphism in Coelentrates, Coral
reefs & its formation, Affinities of Ctenophora-

Helminthes: Comparative external and internal morphology of platyhelminthes and
Aschelminthes,

UNIT I
Minor Group: Characters and Affinities of Phoronida and Rotifera-

Annelida: Comparative morphology of all classes, Coelom, Segmental organs. Parasitic
adaptations in Hirudinaria.

Arthropoda: Appendages & Mouth parts in insects, Larval forms in Crustacea, Arachnida.
Organization and taxonomic importance of Onychophora.

UNIT IV

Mollusca: Comparative morphology of all classes, Major features of the Respiratory and
Reproductive Systems, Larval forms, Torsion in gastropods, Pearl formation.

Echinodermata: Water vascular system, Larval forms and affinities.

Recommended Books:

Barnes: Invertebrate Zoology (4th ed.), Holt-Saunders, 1980.

Barrington: Invertebrate Structure and function, Nelson, 1987.

Hickman, Roberts & Hickman: Integrated principles of Zoology (7th ed) Times-Mirror,
Mosby

Kotpal R.L: Modern Text Book of zoology: Invertebrates. Rastogi

Nigam : Biology of Non-Chordates, Nagin Chand, 1985.

Parker TJ & Haswell WA: A Text book of Zoology Vol | & I, McMillan

Hyman L: Invertebrate Series, Academic Press

Starr et al: Biology, The Unity and Diversity of Life

Twenhofel et al: Principles of Invertebrate Palaeontology

wN e
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M.Sc. Zoology 1°' Semester
Paper C02: Cell Biology

No. of Lectures /week
(3 lectures of 60 minutes each)
UNIT |
Ultra structure of pro-and eukaryotic cells.

Plasma membrane: Structure - organisation, lipid bilayer, proteins & glycoconjugates,
liposomes. Function- lonic transport, transporter proteins, types of transport (symport,
antiport, active & passive, endocytosis, exocytosis).

Endomembrane system: Intracellular compartments/organelles involved in protein sorting,
secretary and endocytic pathways.

Cytoskeleton: Components, functions & derived organelles (cilium, flagellum).
UNIT Il

Mitochondria: Structure, function & genetic organisation.

Ribosome: Biosynthesis & formation in nucleolus.

Cell cycle: Molecular events during interphase, genetic regulation of cell cycle (including
yeast as model system).

UNIT I

Cellular communication: general principles of cell communication, cell adhesion and roles of
different adhesion molecules, gap junctions, extracellular matrix, integrins,

Cellular transformation and malignancy. Retroviruses, Apoptosis and Ncrosis, Causes of
cancer. Nuclear cytoplasmic interaction.

UNIT IV

Mechanisms of signal transduction; Endocrine, Exocrine & Synaptic signaling, Surface and
intracellular receptors, G Proteins & generation of second messengers, mode of action of
cAMP & Ca++Calmodulin, Signal transduction pathways, regulation of signaling pathways,

Recommended Books:

1. Lodish-el al, Molecular Cell Biology 6th ed 2007 Free Man
2. Pollard and Earnshaw, Cell Biology 2002 Saunders

3. Karp: Cell and Molecular Biology 2007, Wiley

4. P.K. Gupta: Cell Biology and Genetics, Rastogi



M.Sc. Zoology 1°' Semester
Paper C03: Genetics, Evolution & Taxonomy

No. of Lectures /week
(3 lectures of 60 minutes each)

Genetics
UNIT |

Mendelian Laws along with molecular explanations. Exceptions to Mendelian Laws. Lethal
alleles. Multiple alleles. Gene interactions (Modification of Dihybrid Ratios) and their
biochemical basis. Pedigree analysis in man. Sex linked inheritance and genetic disorders.
Cytoplasmic inheritance & Extrachromosomal inheritance.

UNIT II

Linkage, genetic mapping techniques (Three point test cross). Gene maps in some
organisms.Hardy-Weinberg law & its applications. Mutation (including Molecular
basis).Chromosomes: Structure, chemical composition, (histones, DNA. Nucleosome)
classification, karyotype, euchromatin and heterochromatin. Giant chromosomes: Polytene
and Lampbrush chromosomes

Evolution
UNIT Il

An overview of the concepts of organic evolution and evolutionary theories. Origin of life
(including aspects of prebiotic environment and molecular evolution); Variations. Natural
selection: Concept; Types of selection and selection coefficient. Role of mutation in
evolution. Speciation: Isolating mechanisms; Modes of speciation (allopatric, sympatric,
parapatric). Micro and macroevolution. Animal distribution: Zoogeographical divisions of the
world (characteristics & fauna). Insular fauna. Fossils and fossilization. Geological
distribution of animal. Evolution of Horse and Man; Extinctions.

Taxonomy
UNIT IV

History of animal taxonomy. Introduction and scope of Systematics. Species concepts
(Typological, Nominalistic, Biological and Evolutionary). Principal of classification, functions,
systems of classification; Linnean hierarchy. Nomenclature: ICZN; Taxon, Rank and
Categories. Methodologies in taxonomy. Preparation of Keys, Techniques of museum
preparation.

Recommended Books:

1. Lewin: Genes, Vol. VII Oxford, 1998, Inded.

2. Straehan & Read: Human Molecular Genetics 1999, John Wiley & Sons Pte. Ltd.
3. Snustad et al: Principles of Genetics 1997, John Wiley & Sons,

4. Strickberger: Genetics, 1996, Prentice Hall

5. Friefelder: Molecular Biology (2nd ed.), 1996 Narosa Publ. House,

6. Moody : Introduction to evolution (Indian Edition) Kalyani Publ., 1978.

7. Strickberger : Evolution, (Indian Edition). CBS Publ., 1994.

8. Richard Swann Lull: Organic Evolution Seema Publications, 1976

9. Simpson G.G.: Principles of Animal Taxonomy, Columbia Univ. Press, 1961.

10. Mayr, E. Systematics and the Origin of Species, Columbia Univ. Press, 1942.



M.Sc. Zoology 1°' Semester
Paper C04: Developmental Biology
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |
Development and differentiation of sperm and oocytes, capacitation, vitellogenesis.

Fertiligation: Mechanism of fertilization, acrosomal reaction, cortical reaction and formation
of fertilization membrane. Blocks to polyspermy, Parthenogenesis.

UNIT Il

Concept of organiser and embryonic inductions: primary, secondary & tertiary cellular
interactions. Development of Eye and limb.

UNIT I

Development in Drosophila: Cleavage, gastrulation; Molecular basis of development,
maternal-effect genes, segmentation genes and homeatic selector genes.

Teratogenesis: Genetic and environmental Teratogenesis, phenocopies, developmental
mechanisms of teratogenesis

UNIT IV

Regeneration and Metaplasia: Distribution of regenerative ability, polarity in regeneration,
mechanism of regeneration of amphibian limb and lens, metaplasia, super-regeneration and
heteromorphosis

Metamorphosis: Kind of metamorphosis. Amphibian metamorphosis. Physiological and
biochemical changes during metamorphosis, hormonal control of metamorphosis.

Recommended Books:
1. Gilbert: Developmental Biology 1997 Sinauers Ass. Publ. Massachusetts

2. Wolpert: Principles of Development 3rd ed 2007, Oxford

3. Kolthoff: Analysis of Biological development 1996 McGrawHill

4. Balinsky: Introduction to Embroylogy Saunders co. Philadelphia and London
5. Berill: Developmental Biology Tata McGraw Hill



M.Sc. Zoology 2" Semester
Paper CO5: Microbiology & Parasitology
No. of Lectures /week
(3 lectures of 60 minutes each)

Microbiology
UNIT |

Bacteria - classification, staining techniques, pathological significance. Physiology, genetics
& reproduction of viruses of plants and animals, Bactriophage, lysogenic & lytic cycle,
Bacterial genetics. Microbial culture techniques & media enrichment techniques. Microbial
fermentation: Microbes in decomposition and recycling processes. Microbes as pathological
agents in plants, animals and man.

UNIT - Il

Laboratory facilities, culture media for animal cell culture, Primary culture, cell lines and
cloning, Tissue and organ culture, minisatellites, microsatellites. Application of animal cell
culture.

Parasitology
UNIT I

Parasitism and evolution of parasitism. Protozoan parasites: Biology, life cycle and diseases
caused by selected pathogenic protozoans of man their preventive and control measures
(Entamoeba histolytica, Trypanosomes, Leishmania donovani, Trichomonas vaginalis,
Giardia intestinalis & Plasmodium).

UNIT IV

Parasitic adaptations in Platyhelminthes and Aschelminthes. Common trematode, cestode
and nematode parasites. Biology, life history and preventive measures of economically
important helminth parasites of man and domesticated animals (Ascaris, Schistosoma,
Fasciola, Wuchereria) Taenia. Introduction to arthropods and vectors of human diseases
(mosquitoes, lice, flies & ticks). Parasitism in Crustacea

Recommended Books:

Pelczar: Microbiology, Tata McGraw Hill,1993

Davis: Microbiology (3rd ed.) Harper & Row, Publ. Inc., 1980

Chandler and Read: Introduction to Parasitology 1970, Wiley

Marr et al : Molecular Medical Parasitology 2003, Elsevier

Noble and Noble: Parasitology 1996, Cambridge University press

Schmidt and Roberts: Williams and Wilkins Foundations Parasitology (4" ed), 1989
Ash and Orihel: Parasites, A guide to laboratory procedures and identification, Raven
press
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M.Sc. Zoology 2" Semester
Paper C06: Animal Physiology
No. of Lectures /week

(3 lectures of 60 minutes each)
UNIT |
Physiology of respiration: Exchange of respiratory gases at the pulmonary surface.
Transport of respiratory gases by blood. Factors affecting oxyhaemoglobin dissociation.
Neural and chemical control of respiration.
Physiology of digestion & absorption: Functional anatomy of the gastrointestinal tract.
Gastrointestinal motility and its regulation. Secretions of the gastrointestinal tract. Liver and
biliary system. Digestion and absorption of proteins, fats and carbohydrates.
Physiology of excretion: Formation of urine: Functional anatomy of the kidney. Glomerular
filtration and its control. Reabsorptions & secretions in the tubules. Mechanisms of active
transport. Excretion and control of urea, sodium, potassium and other ions.
Functions of aldosterone, antidiuretic hormone and renin-angiotensin system in renal
physiology. Osmoregulatory mechanisms.
UNIT Il
Physiology of cardiovascular system: Characteristics of vertebrate cardiac muscle. Initiation,
conduction and regulation of heart beat. Cardiac cycle and cardiac output. Regulation of
cardiac amplitude and frequency. ECG and myocardial infarction. Blood pressure and its
regulation. Circulation (open and closed, blood composition and function). Blood groups.
The cascade of biochemical reactions involved in coagulation of blood. Lymphatic systems.
UNIT I
Nervous system: Neuron - the basic functional unit, the sensory & motor divisions. lonic
basis of resting and action potentials of neurons, significance of myelinated nerve fibers and
velocity of conduction. Physiologic anatomy of the synapse. Mechanism of synaptic
transmission, transmitters (acetylcholine, norepinephrine, histamine, GABA). Reflexes and
types of reflexes.
Neuromuscular physiology: Structural proteins of muscle cells, actin myosin complex and
source of energy for contraction. Sliding filament theory of muscle contraction. Excitation-
contraction coupling.
UNIT IV
Sensory physiology: The eye and visual processes - Functional anatomy of the structural
elements of the retina. Photochemistry of vision. Extra-retinal photoreception. Visual
adaptations in vertebrates.
The ear and auditory processes - Tympanic membrane and the ossicular system.
Conduction of sound from tympanum to cochlea. Functional anatomy of cochlea. Sound
transmission in cochlea.
Mechanism of thermoregulation in poikilotherms, homeotherms and heterotherms.
Aestivation and hibernation.

Recommended Books:
1. Ganong: Review of Medical Physiology 22nd ed 2005. Lang Medical Publ.

Guyton and Hall: Text book of Medical Physiology 11th ed 2006 WB Saunders.
Keel et al: Samson Wright's Applied Physiology 13th ed 1989 Oxford Press
C.C. Chatterjee: Human Physiology

Nielson: Animal Physiology, Cambridge.

Jain A.K: Textbook Of Physiology 6/E, Avichal Publishing Company

Singh H R & Kumar N : Animal Physiology.
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M.Sc. Zoology 2" Semester
Paper CO7: Immunology
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Historical aspects of immunology, scope and applications, recent advancements and future
prospects. Ontogenetic and Phylogenetic developments of immune system in animals
including human beings.

UNIT Il

Overview of the Immune System. Hematopoiesis — formation of B-lymphocytes and T-
lymphocytes and its regulation. Cells of the immune system- NK Cells, B-lymphocytes, T-
lymphocytes, Granulocytic cells, Dendritic cells. Primary lymphoid organs and their
functional role- Bone marrow, Thymus. Secondary lymphoid organs and its functional role-
Lymph nodes, Spleen, Mucosal-Associated Lymphoid Tissue [MALT], Intraepithelial
Lymphocytes [IEL], Cutaneous-Associated Lymphoid Tissue [CALT]

UNIT I
Antigens, Antigenicity versus Immunogenicity, Haptens and Adjuvants.

Basic structure of immunoglobulin. Classes of immuglobulins and its biological activities.
Major Histocompatibility Complex [MHC] - Structure, types and function. Antigen processing
and presentation. Structure and functions of BCR & TCR.

UNIT IV

Cytokines. The Complement System. Cell mediated cytotoxicity: Mechanism of T cell & NK
cell mediated lysis. Ab-dependent cell mediated cytotoxicity (ADCC) Overview of
Hypersensititivity and Autoimmunity. Introduction to Transplantation.

Vaccines: Active and Passive Immunization.

Introduction to Monoclonal Antibodies and Hybridoma technology. Antigen-Antibody
Interactions: Precipitation Reaction, Agglutination Reactions, Immuno precipitation, Immuno-
fluorescence.

Recommended Books:

Kuby’s immunology- Goldsmith et al, 6th Ed, WH Freeman, New York, USA.

Basic immunology: functions and disorders of immune system- Abbas, Litchman.
Saunders Publications, Philadelphia, USA

Janeway’s Immunology- Kenneth Murphy, 8th Ed, Garland Science, Pennsylvania, USA.
Roitt’s Immunology- Delves et al, 12th Ed, Willey-Blackwell Science, Oxford, UK.
History of Immunology, 2nd Ed- Silverstein [2009], Academic Press, New York, USA.
Exploring immunology: Concepts and Evidence- Macpherson and Austyn, Willey-
Blackwell Science.
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M.Sc. Zoology 2" Semester
Paper C08: Molecular Biology & Elementary Biotechnology
No. of Lectures /week
(3 lectures of 60 minutes each)

Molecular Biology
UNIT I

The central Dogma of Molecular Biology. DNA: Structure and conformation, supercoiling,
packing of DNA into chromosomes. Structural polymorphism of DNA & RNA. Three
dimensional structure of t-RNA.

UNIT Il

DNA replication — Prokaryotic and eukaryotic DNA replication, Enzymes and accessory
protein involved in DNA replication. Genetic code. Transcription and translation in
prokaryotes and eukaryotes. RNA processing. Mutations & DNA repair systems (excision
repair, mismatch repair and SOS repair)

Regulation of Gene expression in Prokaryotes and Eukaryotes: Operon concept (E. coli lac
operon, trp operon, ara operon),

Biotechnology
UNIT I

History, definition & Scope. General steps of Gene cloning-cutting, legation, transformation
and analysis of clones, genomic & C-DNA library. A general idea of cloning vectors based on
plasmid & phages, blotting techniques, DNA-sequencing, polymerase chain reaction.

UNIT IV

Gene therapy, DNA finger printing, Transgenic animals and plants. Potential hazards of
recombinant DNA technology. Products of recombinant DNA technology, Human genome
project and its applications,

RIA, ELISA, Northern Blotting, Western Blotting, Southern Blotting.
Recommended Books:

De Robertes & Robertis: Cell & Molecular Biology, 1987, Lee & Fabiger Philadelplna
Friefelder: Molecular Biology (2nd ed.), 1996 Narosa Publ. House,

Alberts et al: Molecular biology of the cell (4th ed.) 1994, Garland Publ. New York.
Elliott & Elliott: Biochemistry and Molecular Biology, 1996, Oxford
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M.Sc. Zoology 3" Semester
Paper C09: Animal Diversity (Chordata)
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

General Characters development of Urochordata and Cephalochordata.
Affinities of Hemichordata, Urochordata & Cephalochordata.

UNIT Il

Characters and affinities of Cyclostomata

Salient features of different groups of fishes; comparison between Chondrichthyes and
osteichthyes; Dipnoi.

Origin and evolution of Amphibia. Parental care in Amphibia
UNIT I

Origin of Reptilia and adaptive radiation in Reptilia.
Characters and affinities of Chelonia and Rhynchocephalia

Origin and ancestory of birds, Characters and affinities of Ratitae. Origin and mechanism of
flight in birds. Palate in birds. Migration in birds.

UNIT IV
Origin of mammals.

Characters and affinities of Prototheria and Metatheria. Dentition in mammals. Aquatic and
flying adaptations in mammals, Adaptive radiation in mammals.

Recommended Books:
1. Pandey B.N. and Mathur V. Biology of Chordates, PHI Learning, 2018
2. Parker T.J. & Haswell WA: A Text Book of Zoology, Vol Il, ed. 7th, Macmillan & Co. Ltd,
London, 1962.

. Young JZ: The Life of Vertebrates, Oxford, 1950.

. R.L. Kotpal: Modern Text-book of Zoology, Vertebrates. Rastogi Publication.

. E.L. Jordan and P.S. Verma: Chordate Zoology. S. Chand & Co. Ltd.

. Hildebrand: Analysis of Vertebrate structure.

. Romer & Parsons: The Vertebrate Body, Saunders.
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M.Sc. Zoology 3" Semester
Paper C10: Ecology & Wild Life
No. of Lectures /week
(3 lectures of 60 minutes each)
UNIT |

Ecology: Definition, Scope, Importance, Application. Limiting Factors: Liebig's law of the
minimum, Shelford's law of tolerance. Combined concept of limiting factor, Factor
interaction. Homeostasis. Biogeochemical cycle: Concept & Types of biogeochemical cycle
(nitrogen, phosphorus, carbon & water cycle). Ecosystem. Concept; Energy flow; Food
chains & Ecological pyramids. Habitat Ecology: Concept of habitats & ecological niche.
UNIT- Il

Population: Concept & attributes: Biotic potential, Density, Natality, Mortality; Intrinsic rate of
natural increase, survivorship curves. Population growth forms; Carrying capacity;
Population regulation (Density dependent and independent). Cycles and fluctuations.
Community: Concept & characteristics: Density, Dominance, Diversity & Stratification.
Ecotones & Edge effect; Succession of communities; Key stone species.

UNIT I

Biodiversity: Endemism, Genetic, Species and ecosystems diversity; Factors influencing
biodiversity Economic valuation of biodiversity: Concepts & Importance. Environmental
pollution (Air, water, solid waste, Radioactive); Environmental Impact Assessment.
Cumulative Impact Assessment of hydropower development; Environmental flows: need,
methodologies, DRIFT, BBM

UNIT IV

Techniques in wildlife: Identification by natural marking, pug marks, calls, behavioural
idiosyncracies etc. Passive marking (collars, tags, branding, rings etc). Dynamic marking
(radiotelemetry, satellite telemetry, radioisotopic tracers). Population estimation techniques:
Absolute versus relative density, total count versus estimates. Census methods (Drive count,
aerial count, point count). Indices (pug marks, droppings, nests, burrows, dens, calls).
Biogeography of India: Topography & Climate. Patterns of distribution of biota. Wildlife
Conservation and Management: Wildlife as a resource; Principles of wildlife management.
Habitat management; General introduction to Sanctuaries, National Parks and Biosphere
Reserves of India; Captive breeding; Conservation of germ plasma (frozen zo00).
Endangered species: IUCN categories for conservation. Endangered fauna of Himalaya
(distribution, habitat, habits).

Recommended Books.

1. Kendeigh : Animal ecology, Prentice Hall 1961.

2. Odum: Fundamentals of ecology, Saunders Co. Publ., 1993 Indian ed.

3. Faabourg: Ornithology. An ecological approach Prentice Hall.

4. Krebs: Ecology (4th ed.) Harper Collins College Publisher

5. Negi: An Introduction to Wildlife Management, 1983.

6. Majupuria T C: Wildlife Wealth of India Tecprress Service, Bangkok, 1986.

7. Saharia: Wild life of India Nataraj Publishers, Dehradun.

8. Robert H. Giles: Wildlife Management Techniques (3rd ed.) Natraj Publishers, Dehradun,
9. Negi: Handbook of National Parks, Sanctuaries and Biosphere Reserves in India, 1995.
10. Negi: Himalayan Wildlife: Habitat &Conservation, 1992. Indus Publi. Comp., New Delhi.
11. Sharma: High Altitude Wildlife of India Oxford & IBH Publishing Co. Pvt. Ltd.1994.

12. Richard D. Teague: A Manual of Wildlife Conservation Nataraj Publishers, 1989.

13. Smith RL: Ecology and Field Biology, Harper Collins Publ. 1996.

14. Dodson: Ecology Oxford

15. Dash MC: Fundamental of Ecology, Tata Mc Graw Hill 2001, New Delhi



M.Sc. Zoology 3" Semester
Paper 11: Methods and Techniques
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Microscopic Techniques: Visualization of cells and sub cellular components by
microscopy; Microscopy of living cells; measuring cell size, Scanning and transmission
microscopy,

Histochemical and Immunotechniques: Microtomy; Localization of Protein, lipids and
carbohydrates in tissues. Antibody generation; Detection of molecules using ELISA, RIA;
Western Blot; Fluo- cytometry and Immunofluorescence.

Biophysical Methods: Molecular analysis using UVl/visible;  Fluorescence;
Spectrophotometry; NMR and ESR Spectroscopy;

UNIT Il

Molecular Biology and Recombinant DNA Methods: Isolation and purification of RNA,
DNA and proteins. Analysis of RNA, DNA and proteins by one or two dimensional gel
electrophoresis. Molecular cloning of DNA or RNA fragments in bacterial and eukaryotic
systems. DNA sequencing methods, strategies for genome sequencing.

Radio labeling techniques: Detection and measurements of different types of radio
isotopes normally used in biology; incorporation of radioisotopes in biological tissues of cells;
molecular imaging of radioactive material; safety guidelines.

UNIT I

Methods in field biology: Methods of estimating population density of animals and plants;
ranging patterns through direct, indirect and remote observation. Estimation of Physico-
chemical Parameter- pH, Free CO,, D.O., Turbidity in water samples; Estimation of Nitrates,
base deficiency in different soil samples.

UNIT IV

Statistical methods: Measures of central tendency and Dispersal; Probability distributions
(Normal, Binomial and Poisson); Sampling distribution; difference between Parametric and
Non parametric statistics; Confidence interval; Errors; Correlation and Regression analysis;
t-test; Anova and X? test.

Recommended Books:
1. Sharma, V.K.: Techniques in Microscopy and Cell Biology Tata McGraw Hill, 1991.

2. Alberts et al.: Molecular Biology of the cell (2nd ed.), Garland, 1989.
3. Biochemical Technique: Theory & Practical J.F. Robyt & B.J. White $ 30.95 Waveland
Press, Inc.
4. Wilson & Walker: Practical Biochemistry (4™ ed) Univ. of Hertfordshire Cambridge Univ.
Press
. Jayraman: Laboratory Manual in Biochemistry
6. Arnold L. Demain & Julian E. Davies: Manual of Industrial Microbio. & Biotech. 2nd ed.
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M.Sc. Zoology 3" Semester
Paper EO2 a : Fish Biology |
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Systematics and Phylogeny: Introduction and History of Ichthyology. Zoogeographical
distribution Origin, evolution, and phylogeny of fishes. Schemes of classification of fossil and
recent fishes. General Characters of Teleost and Elasmobranch fishes. Agnatha:
Characters, basic biology and affinities of Cyclostomes and Ostracoderms. Placoderms:
General characters and affinities. Holocephali: Salient features external and internal
morphology and affinities. Dipnoi: Salient features and affinities.

UNIT II

Comparative Morphology of Telesosts and Elasmobranchs: Morphometric and meristic
study of fishes. Integuments (Teleosts and Elasmobranchs), colouration and its significance,
mechanism of colour change. Exoskeleton: Structure and development of placoid and
nonplacoid scales.Fins and their origin. Skeletal system : Vertebrae, Girdles, Opercular
bones, Pharyngeal bones

UNIT I

Alimentary canal and associated glands. Modifications based on different feeding behaviour.
Structure of heart, afferent and efferent branchial arteries. Structure of a Gill and
Pseudobranch. Brain and cranial nerves in fishes. Urino-genital system of a teleost and an
elasmobranch fish. Techniques for the study of histology, histochemistry and biochemistry.

UNIT IV

Fish Physiology Respiration: Functional organization of Gill lamellae, Blood supply of gill,
Mechanism of gas exchange, Counter current mechanism. Physiology of excretion and
osmo-regulation, Mechanism of water- salt balance in freshwater, marine and estuarine
fishes. Reproductive physiology: Spawning patterns and stimulating factors, Follicular
atresia. Haemopociesis: Composition of Blood, haemopoietic tissues, synthesis of
Haemoglobin. Physiology of Thermo-regulation in fishes.

Recommended Books:

Srivastava: Fish Biology, Narendra Publication House, 2008.

Ojha: Biology of Hill Stream Fish, Narendra Publication House, 2002.

Kyle: The Biology of Fishes, 2007.

Singh: Advances in Fish Biology, Hindustan Publishing Corp., 1994.

Munshi & Munsi: Fundamental of Freshwater Biology, Narendra Publ. House, 1995.
Carlander: Handbook of Freshwater Fishery Biology, vol. 2, lowa State Univ.
Press,1977.

7. SS Khanna & H.R. Singh: Fish & Fisheries

R



M.Sc. Zoology 3" Semester
Paper EO2b : Entomology |
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Introduction to external morphology: body wall, segmentation. The head: structure of head,;
appendages, and antennae. The thorax: pro, meso and metathorax; legs. The wings: origin,
structure and articulation. The abdomen: structure, appendages; external female and male
genitalia.

UNIT Il

Classification of insect with special reference to that of different orders. General characters,
habits, habitats, importance of the insect orders-Collembola, Protura, Diplura, Thysanura,
Ephimerida, Placoptera, Odonata. General characters, habits, habitats, importance of the
insect orders-Embioptera, Orthoptera, Phasmida, Dermaptera, Blattaria, Menteodea,
Isoptera, Zoraptera.

UNIT I

General characters, habits, habitats, importance of the insect orders-Psocoptera,
Thysanoptera, Heteroptera, Homoptera, Anoplura, Neuroptera, Megaloptera, Trichoptera.

UNIT IV

General characters, habits, habitats, importance of the insect orders-Coleoptera,
Strepsiptera, Hymenoptera, Lepidoptera, Diptera.

Recommended Books.
Mani MS: An Introduction to Entomology, National Book Trust, 1971.

Mani MS, Introduction to High Entomology, Mathuen & Coy. Ltd. 1962.

Snodgrass RE: Arthropod Anatomy, Comstock Publ. Associates, NY, 1952.

Wigglesworth VB: Insect Physiology, Cambridge University Press, 1954.

Essig EO: College Entomology, Satish Book Enterprise, Agra, 1982.

Fox RM & Fox JW: Introduction to Comparative Entomology. Affiliated East-West Press
Pvt. Ltd. New Delhi, 1968.

Little VA: General & Applied Entomology, Oxford & IBH Publ. Copy, 1963.

Imms AD: Insect Natural History, Collinns St. James'’s Place London, 1947.

Elzinga RJ: Fundamentals of Entomology, Prentice Hall of India Pvt. Ltd., 1978.

10 Comstock JH: An Introduction to Entomology, Comstock Publ. Coy. INC., 1950.

11. Richard DW and Davies RG: A General Text Book of Entomology, Mathuen & Coy., Ltd.
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M.Sc. Zoology 3" Semester
Paper EO2c : Environmental biology |
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Introduction to Environmental biology, its multidisciplinary nature and scope. Components of
Environment: atmosphere, lithosphere & hydrosphere. Climate (micro, regional and global);
Hydrological cycle; Soil profile. Changing interactions between man and environment
(cultural, political, ecological).

UNIT Il

Terrestrial biomes of the world their characteristics and major biota (Grassland, Desert,
Forest, Tundra). Aquatic biomes (lotic, lentic, marine, estuaries, coral reef), their status.
Wetlands of India. Environmental adaptations: Aquatic, Aerial, Desert, Arboreal, Fossorial,
Defensive.

UNIT I

Island biogeography theory. Habitat fragmentation, Habitat selection, Corridors, Community
patterns (gradients and Continuum), Community indices. Ecological niche. Population cycles
and fluctuations; Dispersal. Intra & Inter specific relationship. Models of succession; Pioneer
& climax concept.

UNIT IV

Concept of biological indicators; biological monitoring; Indicator organisms. Invasive species
and its impact. Biological control: Biomagnification, Bioassimilation & Bioaccumulation.
Xenobiotics: Carcinogenic (heavy metals, pesticides).



M.Sc. Zoology 4™ Semester
Paper C11: Endocrinology and Animal Behaviour
No. of Lectures /week
(3 lectures of 60 minutes each)

Endocrinology

UNIT I

Endocrine messengers: hormones, neurohormones, hormone like substances (neuronal
peptides, autocoids, pheromones, neurosecretion). Hormones and Physiological actions of
the following endocrine glands in vertebrates: Thyroid, Parathyroid, Pancreas, Gastro-
intestinal tract, Adrenal cortex and Medulla, Thymus & Pineal. Hormone biosynthesis:
Protein peptide hormones (gonadotrophins, thyrotrophin, corticotrophin, Steroids and
catecholamines). Mechanism of action of Protein hormones and Catecholamines: membrane
bound receptors, G-protein and control of adynelate cyclase, Cyclic nucleotide cascade.
UNIT Il

Mechanism of action of Steroid and Thyroid hormones: Cytosolic receptors, effect on
transcriptional and translational processes. Organisation & physiological actions of the
Testis: Androgen binding protein (ABP), Inhibin. Neurendocrine control of testicular functions
(Gn RH regulation, FSH- effects on germinal epitheluim, LH-effects on Leydig cells, negative
feed back regulation). Organisation & physiological actions of the Ovary: Folliculogensis,
Ovulaton, Luteinization, Ovarian cycles; Seasonal reproductive cycles; sexual dysfunctions
in man.
Animal Behaviour

UNIT I
The science of behaviour: History, scope and terminology. Proximate and ultimate causes of
behaviour. Instinct: Definition and characteristics (sign stimuli and Fixed Action Pattern).
Learning behaviour: Definition. Spatial learning. Associative learning, classical conditioning,
operant conditioning, language learning. Imprinting. Kin recognition. Instinct versus learning
behaviour. Timing of behaviour: Biological rhythms. The Biological Clock. Circadian rhythms
and their synchronisation seasonal rhythms. Photoperiodism.

UNIT IV
Communication: Visual, olfactory, accoustic. Bird songs. Amphibian calls. Communication in
bats. (echolocation in bats, electrolocation in fish) Chemoreception: Chemicals
(pheromones) as signals in insects, fish and mammals. Role of olfaction in communication
behaviour (territorial, sex recognition, feeding etc) in fish and mammals. Neural control of
behavior: Components of brain involved in various behaviours. Neural control of drinking,
learning, eating, activity & rest, sleep, aggression, sexual behaviour. Hormonal Control of
behaviour. Hormone brain relationships. Sexual behaviour in mammals (eg. rat).
Sociobiology: Elements of sociality and social grouping in animals. Grouping versus
predation. Grouping vs foraging. Evolutionary and ecological aspects of animal behaviour.
Territoriality. evolution of migratory behaviour, costs and benefits of migration. Ecology of
foraging behaviour: Prey detection. Prey capture. Antipredator behaviour. Cooperation and
conflict: Evolution of altruism. Evolution of cooperative breeding in birds and mammals.
Recommended Books:
. Alcock : Animal behaviour Sinaur Associates, Inc. 1989.
. Goodenough et al.: Perspectives on animal behaviour. Wiley & Sons, New Youk. 1993.
. Grier : Biology of animal behaviour, Mosby 1984.
. Krebs & Davies : An introduction to behavioural ecology (3rd ed.) Blackwell 1993.
. Lehner : Handbook of ethological methods, Garland STPM Press, New York, 1979.
. Halliday, T.R.: Animal Behaviour Vol. 1 & 2 Communication, 1983.
. Saunders : Insect Clocks Pergamon Press. 1982.
. Palmer: An Introduction to Biological Rhythms Academic Press New York.1976

. Ross & Salisbury: Plant Physiology, Indian ed. (FOR BIOLOGICAL RHYTHMS)
10. Mac E. Hadley: Endocrinology, Prentice-Hall International ed.1988/1992.
11. G J Goldsworthy et al: Endocrinology, Blackie, 1981.
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M.Sc. Zoology 4™ Semester
Paper C12: Biochemistry
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Enzymes: Classification (rationale, overview and specific example) Zymogens and their
activation (protease and Prothrombin). Enzyme substrate complex : concept of E-S complex,
binding sites, active site, specificity, Lock and Key Hypothesis, Induced —Fit Hypothesis,
Michaelis- Menten equation and its derivation, Different plots for the determination of Km
and Vmax.

UNIT Il

Carbohydrate Metabolism |: Pathway and regulation of Glycolysis, Gluconeogenesis,
Glycogenolysis, Glycogenesis. Carbohydrate Metabolism IlI: Citric acid cycle and its
regulation, electron transport chain and oxidative phosphorylation, pentose phosphate
pathway and its regulation.

Amino Acid Metabolism: Overview of Amino acid degradation, Urea cycle (conversion of
ammonia into urea, linkage between urea cycle and citric acid cycle) and its regulation.
Conversion of nitrogen to ammonia by microorganisms, overview of amino-acid
biosynthesis.

UNIT I

Fatty Acid Metabolism: Fatty Acid Oxidation and regulation [B-oxidation, Oxidation of
unsaturated fatty acids and odd chain fatty acids. $-oxidation in peroxisomes, ketone bodies
and their overproduction. Fatty Acid Biosynthesis and Regulation. Reactions of fatty acid
synthase, synthesis of triglycerols, membrane phospholipids & prostaglandins. Cholesterol
biosynthesis and regulation.

UNIT IV

Nucleic Acid Metabolism: Purine biosynthesis and its regulation, pyrimidine biosynthesis and
its regulation. Formation of deoxyribonucleotides. Salvage pathway for purine & pyramid in
nucleotides, Degradation of purines and pyrimidines into uric acid and urea. Integration of
Metabolism.

Recommended Books

1. Lehninger: Principles of Biochemistry, 4th ed., Nelson & Cox, WH Freeman and Co., 2007
2. Voet & Voet: Biochemistry, 2nd ed., Wiley & Sons.

3. Berg, Tymoczko, Stryer: Biochemistry, 5th ed., WH Freeman and Company, 2003.

4. Garett & Grisham: Biochemistry, 4th ed., Brooks/Cole Cengage learning, 2010.

5. Murray, Granner, Rodwell: Harper’s lllustrated Biochemistry, 27th ed. McGraw Hill, 2006
6. Conn & Stumpf: Outlines of Biochemistry, 5th ed., Willey India, 2007.



M.Sc. Zoology 4™ Semester
Paper EO3a : Fish biology I
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Specialized Characters: Accessory Respiratory organs in fishes. Swim Bladder and its
modifications, Blood supply of Air bladder, Gas secreting complex, Functions Weberian
ossicles: Structure and arrangement, Working mechanism and functions. Electric organs:
Structure, Mechanism of electric discharge, Functions. Bioluminescence: Luminiscent
organs, Mechanism of light emission, Significance. Sound production in fishes

UNIT Il

Fish Behaviour Fish behavior: Social, ecological, reproductive, migratory, foraging
behavior. Parental care in fishes. Receptor organs: Eye, Acoustico-Lateralis system,
olfactory organs and Taste buds Migration in fishes: Pattern, Causes and Factors
influencing. Parental care and viviparity in fishes. Pheromones and their role in sexual
behavior of fish

UNIT Il Fish Embryology Fertilization and development of fish egg (Teleost). Cleavage,
Blastulation, Gastrulation and fate map. Hatching and post-embryonic development.

UNIT IV Endocrine and Biochemistry Pituitary gland: Micro-anatomy, Hormones of
Pituitary and their physiological actions. Thyroid gland: Structure and function Structure and
functions of Pancreatic islets in fishes. Location and functions of Corpuscles of Stannius,
Pineal and Urophysis in fishes.

Recommended Books

Agarwal N K : Fish Reproduction, APH Publication

Srivastava CBL: Fish Biology, Narendra Publication House, 2008.

Carlander: Handbook of Freshwater Fishery Biology, vol. 2, lowa State Univ.Press,1977.
Ojha J: Biology of Hill Stream Fish, Narendra Publication House, 2002.

Singh H R: Advances in Fish Biology, Hindustan Publishing Corp., 1994.

Munshi & Munsi: Fundamental of Freshwater Biology, Narendra Publ. House, 1995.
Kyle: The Biology of Fishes, 2007.

Khanna & Singh: Fish & Fisheries
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M.Sc. Zoology 4™ Semester
Paper EO3b : Entomology Il
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Digestive system: structure, physiology of digestion and absorption of different types of food.
Structure of circulatory system: haemolymph its composition and function. Physiology of
respiration; the tracheal system, spiracles, respiration in aquatic insects. Nervous system:
structural basis, Excretion: structure and physiology of malpighian tubules and its secondary
functions. Reproduction: male and female gonads.

UNIT Il

Structure of compound eye, mosatic vision. Production and reception of sound. Light
producing organs. Hormones: neurosecretion and co-ordination, Metamorphosis: types,
hormonal control of metamorphosis, Pheromones.

UNIT I

Structure of the insect egg, maturation, cleavage, formation of blastoderm, gastrulation,
blastokinesis, germ layers, Various types of larvae and pupae, moulting, diapauses,
Oviparity, viviparity, ovo-viviparity in insects.

UNIT IV

Abiotic factors: effect of temperature, light and humidity on growth of insect population;
biotic potential, Malthusian principle and dynamics of population fluctuation, hibernation,
aestivation. Biotic factors: parasitism, predation and social life in insects, phase theory of
locust, parental care.

Recommended Books.

1. Mani MS: An Introduction to Entomology, National Book Trust, 1971.

. Mani MS, Introduction to High Entomology, Mathuen & Coy. Ltd. 1962.

. Snodgrass RE: Arthropod Anatomy, Comstock Publ. Associates, NY, 1952.

. Wigglesworth VB: Insect Physiology, Cambridge University Press, 1954.

. Essig EO: College Entomology, Satish Book Enterprise, Agra, 1982.

. Fox RM & Fox JW: Introduction to Comparative Entomology. Affiliated East-West Press
Pvt. Ltd. New Delhi, 1968.

. Little VA: General & Applied Entomology, Oxford & IBH Publ. Copy, 1963.

. Imms AD: Insect Natural History, Collinns St. James’s Place London, 1947.

. Elzinga RJ: Fundamentals of Entomology, Prentice Hall of India Pvt. Ltd., 1978.

10. Comstock JH: An Introduction to Entomology, Comstock Publ. Coy. INC., 1950.

11. Richard DW and Davies RG: A General Text Book of Entomology, Mathuen & Coy., Ltd.
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M.Sc. Zoology 4™ Semester
Paper EO3c : Environmental Biology Il
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Natural Resources: Management & conservation; Renewable & non-renewable resources;
Concept and currencies of Sustainable development. Biodiversity & its conservation.
Environment Protection laws. Earth Summit, Rio+20.

UNIT Il

Concept of Protected areas: Sanctuary, National Parks & Biosphere Reserves. IUCN.
Categories Biodiversity hot spots, conventions on biodiversity. International efforts in
biodiversity conservation (UNFP, IUCN, WWF); CITES; UNESCQO’s World heritage mission;
Convention on Biological Diversity (CBD).

UNIT I

Global Environmental Problems: Climate change, Green house effect; Acid rain; Ozone layer
depletion; Deforestation; Desertification; Marine pollution; Urbanization.

UNIT IV

Environmental Problems/Hazards in Hills: Earthquake; Land slide; Soil erosion;
Sedimentation; Cloud burst; Flash floods; Glacial retreat. Application of Remote sensing &
Geographical Information Systems (GIS) in environment management



M.Sc. Zoology 4™ Semester
Paper EO4a : Applied Fish Biology
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Aquaculture: Scope, importance and present status. Concept of different culture systems:
Extensive and intensive fish culture, Fish culture in ponds and reservoirs. Culture in rice
fields, bheries, Cage culture, Pen culture, Monoculture and polyculture. Preparation and
maintenance of fish farm: Fertility and pH maintenance. Role of fertilizers, required water
quality and its maintenance. Control of aquatic weeds, insects and predatory fishes. Fish
nutrition: Development of natural food and supplementary feeding. Culture techniques
Procurement of stocking material from natural sources, Induced breeding and use of new
generation drugs, ovaprim, different hatching techniques, Transport of fish seed.

UNIT Il

Culture Practices: Culture of Common carp and Exotic Trouts. Prawn culture. Sewage —
fed Fisheries and Integrated fish farming Common fish diseases and their control. Mahseer
and Schizothoracid fishery. Current status, problems and perspectives. Culture of Larvicidal
fishes. Characters and importance

UNIT I

Harvesting and Post harvesting Fishing gears used in inland waters and seas. Fish
preservation and processing techniques. Fish by-products and their uses. Fish spoilage:
Causes of rigor mortis, precautions to control rancidity, microbial spoilage. Nutritive value of
fish, biochemistry of fish flesh of Indian major carps. Storage, transportation and marketing.

UNIT IV

Capture and Ornamental Fishery: Rivers, Lakes, Dams / Reservoir fishery- Problems and
perspectives in Capture fisheries. Estuarine fishery. Characteristics and species dynamics.
Marine fishery: Coastal, Off shore and deep sea fishery. Exclusive Economic Zone. (Hilsa,
Oil sardine, mackerel, Bombay duck, Sole, Ribbon, Shark and Rays). Recreational fishery
and Cooperative movements. Fish Farmers Development Agencies (FFDA). Climate change
and fishery. Major, Marine and freshwater ornamental fishes, their food & breeding needs.
Health management of ornamental fishes. Specific diseases and their cure. Setting and
maintenance of aquaria.

Recommended Books

. Singh & Lakra: Cold Water Aquaculture and Fisheries, Narendra Publication House, 2000.

. S.K. Gupta, P.C. Gupta: General and Applied Ichthyology, S. Chand & Comp., 2006.

. Vadapalli Satyanarayana: Fish Culture, Narendra Publ. House, 2002.

. R.K. Rath: Freshwater Aquaculture, 2nd ed., Scientific Publishers, 2000.

. Singh & Mittal: Dictionary of Aquaculture, Daya Publishing House, 1963.

. Tor G. Heggberget: The Role of Aquaculture in World Fisheries, Oxford Univ. Press,1996.

. Jhingran: Fish and Fisheries of India.

. Thomas P.C., Rath, S.C. and Mohapatra, Kanta Das. Breeding and Seed Production of
Fin Fish and Shell Fish.
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M.Sc. Zoology 4™ Semester
Paper E04b : Applied Entomology
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT |

Insects in relation to man: sericulture, apiculture and lac culture and its parasites, predators
and diseases. Insect of veterinary importance; sand fly, horse fly, sucking louse, fleas.

UNIT Il

Brief knowledge of important household, vegetable, store grain and fruit pests with special
reference to distribution, habits, habitat, nature of damage, life history and control. Cut worm
(Agrotis ipsilon) Cabbage cateripillar (Pieris brassicae) Rice weevil (Sitophilus oryzae)
Mustard aphid (Lipaphis erysimi) Red cotton bug (Dysdercus cingulatus) Woolly apply aphid
(Eriosoma lanigerum) Termite: important termites of Fam. Termatidae (Odontotermis sp.)

UNIT I

Origin of pests, Insect pest control; mechanical, physical, culture, biological. Fenetical
control: chemosterilants, radiation.

UNIT IV

Integrated Pest Management (IPM), Role of pheromones and hormones in insect pest
management. Legislative control of insect pests and quarantine law. Nomenclature and
classification of insecticides on the basis of mode of action, chemical nature. Environmental
factors influencing effectiveness of insecticides, persistence, biodegradability, hazards of
insecticides, precaution and antidodes.

Recommended Books:

. Ananthakrishnan TR: Applied Entomology

. Atwal: Agricultural Pests of India and South East Asia (1986, Kalyani Publishers)

. Fernald HT, HH Shepard: Applied Entomology, McGraw-Hill, 1955 .

. Hill: Pest of stored foodstuffs and their control (2002, Springer)

. McGavin: Essential Entomology (2001, Oxford Univ Press)

. Metcal & Flint; Destruction and useful Insects, Tata McGraw-Hill, 1979.

. Mullen and Durden: Medical and Veterinary Entomology (2002, Academic Press)

. Pruthi HS: Text Book on Agricultural Entomology, ICAR Publication, 1969.

. Srivastava: A text book of applied entomology, Vol | & Il (1993, Kalyani Publishers)

O©CoO~NOOITS, WN PR



M.Sc. Zoology 4™ Semester
Paper EO4c : Applied Environmental Biology
No. of Lectures /week
(3 lectures of 60 minutes each)

UNIT Il

Air: Air pollutants (chemistry, sources & control); Air Quality standards, carbon credits,
carbon footprint, Thermal pollution sources and effect. Water: Biochemical aspects of water
pollutants (domestic, industrial & agricultural waste). Waste water treatment (Aerobic &
anaerobic treatment processes); Water quality standards. Case study-Ganga Action Plan.
Noise Pollution: Effects of noise and its control.

UNIT Il

Radioactive fallouts its effects & safe disposal. Solid waste management: Sources & control
methods (composting, Vermi Culture, Biogas). Hazardous waste & their management.
Bioremediation (herbicides, pesticides, hydrocarbons, oil spills). Ecological Restoration:
wasteland & its reclamation & restoration.

UNIT I

Environmental Impact Assessment (EIA): Case study of River valley projects & Mining.
Bioassay: Dose-response relationships; Frequency; Response & cumulative response;
statistical concepts (LD50-potency v/s Toxicity). Concept of hyper & hypo sensitivity factors
affecting Toxicity.

UNIT IV

Ecological experimentation & models: Theories & hypothesis; experimentation; Inductive &
deductive methods.Models: Analytical & simulation models; Validation & verification.
Biological pest control: Use of predators; Parasites, parasitoids & pathogenes; Integrated
Pest Management.



1ST

M.Sc. Previous (Zoology) Semester

Lab Course LCO1

Non Chordate (Invertebrate)

1. Study of museum specimens/slides (WM/TS/LS) of: Protozoa to Echinodermata

2. Collection, fixation and permanent stained preparation of rectal ciliates and
Helminthes

Cell biology
1. Study of meiosis in grasshopper testes by squashing method
2. Temporary squash preparation of polytene chromosomes from salivary glands of
Drosophila larvae
3. Study of colchicinised metaphase chromosomes in bone marrow of rodent by air
dry method
4. Study of permanent slides for the following
a. Dicentric bridge in the anaphase 1 chromosomes of grasshopper
b. Inversion in polytene chromosomes
c. Lampbrush chromosomes of Triturus oocyte
d. G-banded and C-banded metaphase chromosomes
e. Chromatid exchanges and chromosomal anomalies
f. Sister chromatid exchanges
g. Premature chromosome condensation

Genetics

1. Handling of Drosophila and study of its life cycle

2. Examination of wild type (males and females) and mutants of Drosophila
3. Sex linked inheritance in Drosophila melanogaster

4. Linkage and crossing over in Drosophila melanogaster

Developmental Biology

1. Collection of frog spawns and observation of different developmental stages
2. Study of embryonic developmental stages in frog through models

3. Study of spiral cleavage in eggs of snail

4. Study of embryonic development in chick through slides

5. Window preparation to study chick embryo development

6. Whole mount preparation of chick embryos at various stages of development

Distribution of marks: Duration 5
hrs.
1. Spotting (10) 20
(Protozoa to Echinodermata)
2. Exercise on Cell biology 10
3. Exercise on Genetics 10
4. Exercise on Developmental Biology 10
5. Permanent slide making (2) 10
6. Record and collection 10
7. Viva Voice 10
8. Sessional Marks 20
Total 100
<



M.Sc. Previous (Zoology) 2" Semester
Lab Course LCO02

Microbiology
1. Sterilization techniques, media preparation and agar plate preparation
2. Measurement of growth curve of E.coli., calculation of its generation time and viable cell

counting

3. Induction of B-galactosidase in E.coli

Parasitology:

Study of permanent slides of parasitic protozoans, helminthes and insects

Physiology

O~NO OIS WN -

Estimation of total leucocyte and erythrocyte number per cubic mm.

. Differential count of leucocytes

. Determination of clotting time

. Determination of heamoglobin percentage

. Preparation of haematin crystals

. Blood group test

. Determination of respiratory rate of fish

. Action of amylase, pepsin and lipase on their respective substrates

Immunology

=
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Separation of macrophages from mice and their identification on the basis of non
specific esterase staining

Immunization of rabbit and collection of antisera

Demonstration of antigen-antibody reaction by immunodiffusion

Demonstration of direct ELISA

Demonstration of western blotting

Molecular Biology and Biotechnology

Demonstration of DNA amplification by polymerase chain reaction and Southern

hybridization
Distribution of marks: Duration 5 hrs.
1. Spotting (10) Parasitology 20
2. Exercise on Physiology 10
3. Exercise on Immunology 10
4. Exercise on Microbiology/Biotechnology 10
5. Permanent slide making (2) Parasites 10
6. Record and collection 10
7. Viva Voice 10
8. Sessional Marks 20

Total 100



M.Sc. Final (Zoology) 3" Semester
Lab course LC0O3

Study of museum specimens of: Protochordates; Cyclostomes; Fishes; Amphibia;
Reptiles; Birds; Mammals

Prepration of Permanent slides:
Ecology

1. Determination of standing crop energy status in a grassland area and construction of
number’and ‘biomass (wet weight) pyramids

2. Study of biotic components of a terrestrial ecosystem and description of

themorphological adaptations of the collected organisms

Study of biotic components of a pond ecosystem and description of morphological

adaptations of the collected organisms

4. Estimation of autotrophs in a terrestrial ecosystem

5. Frequency of different species

6. Abundance of species in the community

7

8

9

w

Density of different species in the community by quadrat method
Estimation of heterotrophs in a terrestrial ecosystem
Determination of texture, pH, carbonate, nitrate and base deficiency in different soil
samples

10. Measurement of chlorophyll content per unit area of a grass field

11. Estimation of grasshopper population density of an area by capture-recapture
Method

12. Measurement of oxygen change and productivity differences in a pond ecosystem by
Wrinkler's method

Biological tools
1. Study of different components of student’s microscope and its assembly
2. Study of different components of stereobinocular microscope and its assembly
3. Study of different parts of binocular research microscope
4. Measurement of microscopic object using ocular and stage micrometers
5. Setting up of darkfield and phase contrast microscope
6. Demonstration of working of fluorescence, confocal and electron microscopes

Distribution of marks: Duration 5 hrs.
1. Spotting (10) 20
(Protochordate to Mammal; Histology; Osteology)
2. Exercise on Ecology 10
3. Exercise on Biological tools 10
4. Microtomy of fish/Insect tissue or 15
5. Comment upon dissected Chordates 05
6. Record and collection 10
7. Viva Voice 10
8. Sessional Marks 20

Total 100



M.Sc. Final (Zoology) 4™ Semester
Lab Course LC 04

Animal Behaviour
1. Study of habitat selection in spiders or larvae of Drosophila melanogaster or woodlice
2. Study of learning behaviour in mice by using a zigzag or T-shaped maze
3. Study of wall-seeking behaviour in mice
4. A field study of foraging or trail making behaviour in a seed harvester or predatory ant
species
5. Study of nest building behavior in birds
Endocrinology
1. Study of histological slides of TS/ LS of major endocrine glands of frog and mammal
2. Comment upon the photographs of patients suffering from various endocrine
disorders
Biochemistry
1. Preparation of buffer and measurement of pH using pH meter
2. Demonstration of separation of subcellular organelles by differential centrifugation
3. Verification of Beer’s law and preparation of absorption spectrum of riboflavin
4. Demonstration of separation of protein by native and SDS-polyacrylamide gel
Electrophoresis
Separation of amino acids by paper chromatography
Studies on gquantitation of proteins by various methods : Biuret, Lowry, Bradford,
and UV spectrophotometry
Fish biology/ Entomology/
1. Study of external morphology and internal anatomy of common fishes/insects.
2. Taxonomic identification of locally available common fishes/insects.
3. Dissection of accessory respiratory organs and webarian ossicle of locally available
food fishes
Permanent preparation of material/tissues from common fishes/insects
Study of histological slides of different organ systems of fishes/insects
Determination of Age in Fishes by Scale, otolith and vertebrae methods.
Estimation of fecundity, Measurement of egg size(Fish/insect) by micrometry

o 0
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Environmental biology

(Exercise on environmental biology based on theory paper EO3c and E04c)

Water quality analysis: Measurement of dissolved oxygen, free carbon dioxide, pH, turbidity,
hardness, alkalinity, BOD, COD, dissolved nutrients (Nitrates, phosphates, sodium,
potassium, chloride, etc.), Sampling of terrestrial flora and fauna by quadrate method and
their population study. Sampling and study of aquatic fauna and flora (plankton, periphyton,
micro and macroinvertebrates, nekton, etc.).Measurement of soil pH, water holding capacity,
organic matter, soil nutrients (nitrate, nitrite, calcium and magnesium),

Distribution of marks: Duration 5 hrs.
1. Spotting (10) 20
2. Exercise on Anatomy (Fish/Insect)/ or 10

/Exercise on environmental biology based on theory paper 15c
3. Exercise on Identification (Fish/Insect) or 10
Exercise on environmental biology based on theory paper 16c¢
4. Exercise on Endocrinology 10
5. Exercise on Biochemistry/Animal behaviour 10
6. Record and collection 10
7. Viva Voice -, 10
8. Sessional Marks oA —= 20
Total %F/’% i 100



