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Department of Higher Education, Govt. of M.P.
. Semester wise syllabus for Postgraduates N
As recommended by Central Board of Studies and
Approved by H.E. the Governor of M.P
Session 2008-09

M. Sc..Botany (Semester Systern)

First Semester
Course PG 102: Biology & Diversity of Algae, Bryophytes and Pteridophytes

~UNIT I Algae in diversified habitats; thallus organization; cell ultrastructure; reproduction; ]
J criteria for classification of algae, pigments, researve foods, flagella; classification. |
UNIT II: Salient features of Protochlorophyta, charophyta, chlorophyta, xanthophyta,
. bacillariophyta, phaeophyta and rhodophyta; algal blooms: algal biofertilizers; algae
as food, feed and industrial uses. -
UNITII: Morphology, structure, reproduction and life history of bryophyta; distribution,
D classification, general accounts of marchantiales, jungermeniales, anthocerotales,
sphagnales, funariales and polytrichales; ecological and economic importance. —
UNIT IV: Morphology, anatomy, reproduction and life history of pteridophyta; classification,
.. V' evolution of stele, heterospory and origin of seed habits.
- UNIT V: Introduction to psilopsida, sphenopsida and pteropsida, E
NT
Suggested Readings’
Bmith G. M.~ Cryptogamic Botany VoL I(2nd edition)~ TataMcGraw-Hill Publishing Company
Ltd. Bombay -New Delhi.
vKumar H. D. 1988: Introductory Phycology. Affiliated East-West Press Ltd. New Delhi.
Paribar~ N.S. 1991: Bryophyta. Central Book Depot. Altahabad.
Srower~ 1926: Primitive Land Plants~ Cambridge At the University Press.
Kashyap~ 1972 LivelWorts of Western Himalayas and Punjab. Researchco Publication.
smith, G. M.~ Cryptogamic Botany VoL n (2nd edition)~ TataMc Graw -Hill Publishing
Company~ Bombay -New Delhi. =
Puri P. 1980~ Bryophyta -Morphology, Growth & Differentiation. Atma Ram & Sons, Delhi.
Chopra & Kumar~ 1988: Biology of Bryophyta; Wiley Eastern Ltd.
Ram Udar; 1970: An Introduction to Bryophyta; Shashidhar Malviya Prakashan
Watson; 1968: Structure and life of Bryophyta; Hutchinson & Co. Ltd,
Campbell; 1939: The evolution of land plants; Stanford University.
Spome, K.R. 1991. The Morphology ot Ptenaopnyres.
Parihar N.S. 1996 Biology and Morphology of Pteridophytes, CentralBook Depet. Allahabad.
Smith G. M.; Cryptogamic Botany Vol. II; T ata Mc Graw -Hill Publishing Co. Bormbay -New
Delhi
Arnold C. A; An Introduction to Paleobotany; Tau Mc Graw -Hill Publishing Co. New Delhi.
Stewart, W. N. and RathwellL G. W. 1993. Paleobotany and the Evolution of Plants.
Cambridge University Press.
Eames A J.; Morphology of Vascular Plants-Lower Groups. Tata Mc Graw -Hili Puk.ishing Co,
New Delhi
Rashid A, 1898; An introduction to Pteridophytes; Vikas Publishing House Pvt. Lid..
Parihar; 1965: Pteridophyta; Central Book Depot. Allahabad.
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Session 2008-09
-
M. Sc. Botany (Semesggg__&iystem

- First Semester
Course PG 101: Biology & Diversity of Viruses, Bacteria ang Fungi

UNITI! Viruses: Characteristics ang ultrastructyrte of virions, isolation ang purification of
lical ' issi i i i '

UNIT 14 Archaebacteria and Eubacteria: General account; u!trastructure, Nutrition and (of
R eproduction; biology angd economic r‘mportam:e; Cyanobacteria — Salient featureg ang
i e Ak biological importance,
UNITI: Classification of bacteria, Actr‘nomycetes, Mycop!asma, Rickettsiae, Chlamydiae and ;
their significance. 3 e o
AT IV Mycology: classification and general characters of fungi; substrate refationship in
- fungi- cel; u!trastruc!ure; unicellular and multicellular organiza{fon; celi wall
SUmposiion: nu*.rition(saprobfc, biotrophic, Symbiotic); reproduction (vegetative, b LA
e.:,;/:ue.',sm:ualﬁ heterotha”ic; parasexuaﬁty; recent trends in c!assiﬁcation. . - v
UNIT v: Pliylogeny of Fungi: Phylogeny of fungi; general account of Masﬁgomycotina‘,' }
' }.T_\,fgomycbtma. Ascomycqfina, Basidiomycotfna, Deuteromycotina: fungi in industry, /
M=dicine and as fogy: fungul diseases in Plants and humans; Mycorriza; fungi as
wiocontro| agents, '

Suggested Readinps
uius, C.4. Mims, C. w and Bfackwe!. M; 1996: .'nfroductory coQ! Mycorogy, Jdban

958: Introduction to Bacteria, Mcgraw- Hills Book Co.New Delhi.

SEOR Martinko, J. and Parker Jack; | 997 Brock Biology Of I\fféc:'oorgam‘sn‘as, (8th
} Prentice Hall, N, J. U.S.A ! o

lMandahar GolL: 1978: Jntroduction to Plant Viruses. Char:f &"Co.Ud. Czlhi,

Mehrotra, RS, and Aneja, RS, 1998: An Introduction to Mycology. New Age Intermediate

* [ .

Y@sswamy, G, and Mahadevar, A; 1999:; Diseases of Crop Planis in Indja (4th
.:_.-':m}.Pr:’sntjceHaJr‘ ofiniliz Ltd, New Delbj. _

W bster J.; 1985- Introduction to Fungi Cambridge Univer'sity Press, Dubey, R ¢ &

Mz rashwari, D K., 2005: A Text Book of Microbjofogy. S. Chand Publisher, New Delhi

1 '.J)
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Approved by H.E, the Governor of M.p ;
: Session 2008-09 ’

M. Sc. Botany (Semester System)

First Semester
Course PG 103: Biology & Diversity of Gymnosperms

L, e i .
UNIT I: Introduction: Gymnosperms. the vesseless and fruitiess seed plants; evolution of
b gymnsperms; complexity of female gametophytes,
UNIT 1]: Classification of gymnosperms and their distribution in India. Economic importance of
Lo gymnosperms '
UNTTII: Gerenal account ofpteridospermales, Cycadeoidales and cordaitales,
CUNIT (V:Structure, reproduction and interrelationshfps of cycadales, ginkgoales and

Coniferales.
UNIT V: Structure, reproduction and fnterrelationships of ephedrales, welwitschiales ang

%‘h’#ﬁf gnetales,

Suggested Readings
Bhatnagar, S.P. and Moitra, A; 1996: Gymnosperms. Naw Age Internationai Pyt Lid., New

Singh H.; 1978: Embryology of Gymnosperms, Encyclopedia of Plant Anatomy X. Gebruder

Bortraeger, Berlin.
Spome K R; 1991: The Morphology of Gymnosperms: Hutchinson Uniy. Library; London.

Foster A S. & Gifford E. M; Comparative morphology of vascular Plants: Vakils, Feffer, &
Simons Private Ltd. Bombay. Chamberiain: Gymnospermis -Structure & Evolution; CBS

Publishers & Distributors Delhi.
ShuklaA C. & Mishra S. P.: Essentials of Pateobotany;-\/ikas Publishfng House Pvt. | td.

De:’hi-Bombay-:Sangafore-Caicutta-Kanpur :
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Department of Higher Education, Govt. of M.P.
g * Semester wise syllabus for Postgraduates
As recommended by Central Board of Studies and N
Approved by H.E. the Governor of M.P
Session 2008-09

M. Sc. Botany (Semester System)

First Semester
Course PG 104: Plant Ecology

UNIT I: Population Ecology: Ecology & ecasystem Definitions, Organization and

< components, F'opulatlon & Environment; Population ecology, denSity & distribution,
Natality, Mortality, Survivorship curves, Agf:/struc ure & pyramids; Fecundity
schedules, Life tables; Population growth ~"exponential and logistic curves Intra
specific competmgn and self regulation; r-and k-strategists.

\

JUNIT 1I: Community orgag}atlon Concepts of-community and continuum; Analysis of

community analytical-and synthet:c characters, Community coefficients and indices
of diversity, interspecific associatio \/“ negattve and positive associations; Concept of
ecological niche; Concepts of biodiversity; evolution and differentiation of species - .
allopatric & sypatric speciation; ecads and ecotypes. 5

JUNITII: Ecosystem development and stability: Temporal changes cyclic and non cyclic;

Succession processes & types; Mechanism of succession facilitation, Toierance and
inhibition models; Concept of climax persistence resilience and res:stance Ll
Ecological p_rﬁtu_rbrgtl_g_n natural and anthropogenic, Ecosystem restorat:on A
UNIT |V:Fate of energy ineécosystems: Trophic organization and structure, Food chains &
% webs; energy flow pathways, Ecological efficiencies consumption, assimilation and
production trophic; Primary production methods of measurement, Global patterns,
Limiting factors.
UNIT V: Fate of matter in ecosystems: Recycling pathways; Relationship between energy
e flow and recycling pathways; Nutrient exchanje and c'ycimg, Global biogeochemical
cycles of C, N, P and S; Physical, chemical and Biclogical characteristics of soil.

ouggested Readings
Smith. R.L. 1996, Ecology and Field Biology. Harper bollma New York,

Muller-Dombois. D. and Ellenberg. H.1974. Aims and Methods 01 Vegetation Ecology. Wilay,
New York

Begon. M.. Harper, J.L. and Townsend, C.R. 1996. Ecology. Blackwell Science. Cambridge.
Ludwig. J. and Reynolds. J.F. 1988. Statistical Ecology. John Wiley & Sons.

Odum. E.P. 1971. Fundamentals of Ecology. Saundeis Philadelphia.

Qdum, E.P. 1983. Basic Ecology. Saunders, Philadelphia.

;Barbour, M.G., Burk, J.H. and Pitts, W.C. 1987. Terrestrial Plant Ecology. Curnmings

Pubilication Company California.
. Kormondy, E.J. 1996. Concepts of Ecology. Prentice-Hall «f india Pvt. Ltd., New Daini,
Chapman, J.L. and Reiss, M.J. 1988. Ecology: Prmcnplr'a and Appiications. t:ambridge

University Press, Cambridge, U.K.
Mo!dan B. and Blllharz, S, 1997, Sustamabthtv Irr*lc ‘ors. John

D i
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‘Ji-_r! Semester wise sy!labus for Postgraduates
' “As recommended by Central Board of Studles and
Approved by H.E. the Governor of M.P
Sesslon 2008-09

M. Sc. Botany {Semester System)

Second Semester .
Course PG 201: Plant Development & Reproduction

Pﬂ)—- A-Dub-eaf + Pa—sj. NS DpwaRR

' ;. Unique features cf plant development; differences betweer: animal and piant
I?ﬁ“ oy development. Orgarnization of Shoot apical meristem (“AMQ, control of tissue
. differentiation, especially xylem and phloem; secretory diicts and laticifers. Wocd
development in relation to environmental factors. f
&7+ UNIT II: Leaf growth and differentiation. Organization of root apical meristem (RAM); cell
: fates and lineages; vascuiar tissue differentiation; latere! roots; root hairs. Root —
microbe interaction.

UNITI: Vegetative options and sexua! reproduction; flower development; genetics of flora;
S5 organ differentiation; homeotic mutants in Arabidiopsis ind Antirrhinum, sex -
H e iem o N e -
e determination. Structrue of : anthers, nucrosporogenesn . role of tapetum, polien

development and gene expression.
UNIT IV: Male sterility; pollen germination, polien tube greet ann gwdance Pollen storage,
*Q“{ pollen allergy and pollen embryos. Ovule developmen’, megasporogenesis;
organization of embryo sac; structure of embryo sac célls.
LRIT '/ Flora characterisitics; pollination mechanisms and vectors; breeding systems:

: \i/ structare of pistil; pollen stigma interactions; sporophytic and gametophytic self-

N incompatibility. Double fertilization. Endosperm development during 2arly.
maturation and dessication stages; emuy/genems storage proteins ¢f endosperms
and embryo. Polyembryoni, apomixis. Dynamics of fruit growth; biochemistry and
maitecular biology of fruit maturation.

P

Suggested Readings

j ohojwani,5.S.and Bhatnagar,S.P.2000. The Embryology of Angiosperms( 4lh révised and
t:.ﬂ!clrgﬁ,(_f edition). Vikas Publishing House,New Delhi.
Burgess.J. 1835.An introduction to Plant Celi Development.Cambridge University Press,
Cambridge.
Fageri,KK.and Van der Pii}L1979. The Pnnc:p!es of Pollination Ecoio gy .Pergamon Press,
Oxford.
Fahn, A 1 982.Plant Anatomy.(3rd edition).Pergamon Press,Oxford.
= osket, U .E.1934 Plant Growth and Development. A Molecular Approach.Academic P:osb,

San Diego.

Howell, 3.H.1998. Molecular Genetics of Piant Development, Cambridge Universily Press,
Cambridge.

leins,F., Tucker,S.C.and Endress,P .K.1938.Aspects of FIoraI Development. J. Cramer,
Germany.

Lyndon, R.F.1990.Plant Development. The Cellular Basis. Unin Hyman .London,
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\ ()H\ ' Departmerit of Higher Education, Govt. of M.P.

Semester wise syllabus for Postgraduates ' T
i \ As recommended by Central Board of Studies and
- C o - roved by H.E. the Governor of M.P ;
ARV App g A
W™ : Sesslion 2008-09
\({‘ ' M. Sc. Botany (Semester System) !

' Second Semester : ;
Course PG 202: Morphology & Taxonomy of Angiosperms

P-S—G-f; B R

ﬁ . UNIT I Morphology of stamens and carpels; carpel evolution. Morphology of inferior ovary;
& placentation tvpes and their origin. ! ' :
S~ UNIT Ji: The Species concept: taxonomic hirarchy; species, genus, family and other.
' categories; principles used in asseﬁ-'sSing relationships, delimitation of taxa and
attribution of rank. Salient features of Interantional code of Botanical Nomenclature.
¥t UNITHI: Taxonomic evidence; morphology, anatomy, palynology, e_w,‘t:ﬂo{oqy.
phytochernistry, genome analysis ;ind-nucleic acid hybridization. Relevance of
; laxonomy to conservation, ' -
et UNIT . Taxonornic tools: herbarium, flora histological, Cylological, phytochemical,
G " serological, biochemical and molecular techniques; Computers and GIS, Local plant
j diversity and its SOCio-economic importance. - »
" NUNIT v: Systems of angiospeim classifica’on: phenetic versus phylogenetic systems:
cladistics in taxonomy; relative merits and demerits of major systems of

classification. Endemism, hot spois, hottest hot spots; plant explorations; invasions -
. P g . [ e e e e s = - =
and introductions 2% % i M=t SR L

.

Suggested Readings '
Heywood & Moore, D.M; 1984: CWTent concept in Plant Taxonomy Academic Press.
Banson, L.B.; 1957: Plant C!assiﬁcation, Health& Co. Boston.

Davis, PR & reywood, V.H 1973: Principles of Angiosperms and Taxonomy, Robert E.
Kreiger Pub. Co. New York, USA

=-Earmnes, Al.: 1961: Moarphology of Angiosperms, Mc-Graw Hill, New York.
~teffery, C.; 1968: An Introduction to Pjant Taxonomy J. & H. Churchill Limited.
I iL.awrence, G -H.M_; 1951: Taxonomy of Vascular Plants Macmillan, New York.
~—Naik V. N.: 1984 Taxonomy of Angiosperms. Ta_thp;_QLaw,_'Hil[_Eubt_Qo;Ltd...New_DeIhi__
Yorier, L.L.; 1950: Taxonomy of Flowering Plants. San Francisco. Radfor~ AE. Dickinson,
W.C. MasseyJ.R and. Ben. C.R: 1974: VQ-~llar Plant SYstematics, Harper & Row, New York

10 of 23 . | Sigfﬁ@mf}BjKENP ilfexlified




Gepartnient of Higher Education, Govt. of ..

—Semester wise syllabus for Postgraduates

As recommended by Central Board of Studies and

Approved by H.E. the Governor of M_P
Sesslion 2008-09

M. Sc. Botany (Semester System)

; Second Semester
Course PG 203: Utilization & Conservation of Plant Resources

: 0

DT UNIT I; Plant Biodiversity: Major Biomes of the world, Tropical rain & Seasonal Forests,
Temperate rain & Seasonal forests, Boreal forests, Grasslands, Deserts; Aquatic
Ecosystems, wetlands, Lakes & Ponds Streams & Rivers, Marine & Estuarine

habitats.
UNIT IIl: Sustainable Development: Resource utilization; Status & Utilization of :
il Biodiversity; Sustainable development and utilization of resources from forest,

Grassland and aquatic habitats: Food forage, Fodder, Timber & Non-wood foresy
I products; Threats to quelity & quantity of Resources due to overexploitation.
~7  UNKITIH: Strategies for conservation of resources: Classifications of resources; Principiecs
of conservation; In-sity conservation, sanctuaries, National parks, Biosphere
reserves for wildlife conservation; Habitat conservation practices of conservation for
forests, ranges, soil and water; Ex-situ conservation, botanical gardens, field geneo
canks, seed banks, in vitro repositories, cryo-banks.
UNIT IV: Pollution & Climate Change: Air, Water and Soil pollution, Kinds, Sources, Qumity
3 Y Parameters, Effects on structure & function of ecosystems; Management of pollution:
' %"\‘\ Bioremediation; Climate changes sources, Trends & role of greenhouse gases,
Effect of global warming on climate, Ecosystem processes & Biodiversity: Ozone
layer & Ozone hale.
UNIT V: Resource monitoring: Remote sensing concepts & Tools, Satellite remote sensing
P basics sensors, Visual & digital interpretation, EMR bands and their applications:
Indian remote sensing program; Thematic mapping of resources: Application of
remote sensing in Ecology & Forestry.
Suggested Readings
Mcldan, B. and Billharz, S. 1997. Sustainabifity Indicators. John
Wiley & Sons, New York.
, » Treshow. M. 1985. Air Pollution and Plant Life. Wiley Interscience.
Heywood, V.H. and Watson. R.T. 1995, Global Biodiversity Assessment. Cambridge
University Press.
Mason, C.F. 1991, Biology of Freshwater Pollution. Longman. ' :
Hill. M.K. 1997, Understanding Environmentai Poilution. Cambridge University Press. .
Brady, N.C. 1990. The Nature and Properties of Soils. MacMillan,
Kothari, A 1997, Understanding Biodiversity: Life'Sustainability and Equity. Orient
Longman.
Kohli, R., Arya, K.S., Singh, P.H. and Dhillon, H.S. 1994. Tree Directory of Chandigarh
Lovedale Educational, New Delhi.
Nair, M.N.B. ¢t. al (Eds) 1998. Sustainable Management of Non-wgod Forest Products.
Faculty of Forestry, Universiti Putra Malaysia. 434004 PM Serdong, Selangor, Malaysia,
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M. Se. Botany Semester § 'stem)

" Second Semester
Course pg 204: Coy Biology of Plants

UNIT |: Structural Organization of the Plant celr: Specialized Plant cej types. Stryet
Yl funclions of cell wajl: biogenesis: growth, Cytoske!eion: org

VD microtubules ang Microfifaments. Motor movements.
UNIT I11: b nd funcﬁons; Sites for A.T.Dases; ion Carriers,
! / » feceptors, Struclure of plasm

=

Movement of

ure ang
anization and role of

r

INIT IV:Nucleys: structure. Cg|
¥ dependent Kinases; mechanij
“ ¥ and packaging of DNA; ¢

evolution: band:’ng patterns: 5
NIT v

fOMosome Structure
d heterochromafin. otype analysis ang
types of chrornosomes.
: Origin, meiosis ang breedin

cf dup!icatfon, deﬁcr'ency, inversion and
e fransfocation heterzygores; origin, OCCurrence, producti
aneuploids ang €uploids; Orj

d meijosis of hapn’oids,
gin and Production of 4
lypes, genome Constitution g

utopofypiofds, AHopo!ypIoids;
nd analysjs.
99ested Readings

vin, R, 2000, Genes v
erts, B, B '

' Toet gl 1998 Plant

iolog Wadsworth Publishin
murthy K v, 2000 Me '
Ja Us.A

anan, Bg. Gror‘ssem, W. ang Jones, R 2000. Bj
S. American Society of Pla Maryfand, USA
.N. 2000: Plant CeJf Vacu ion, CSIRO Pub|
alia,

£ Ca!ifornia, usa
g Co., Cah’fomfa, Us.a

chemistry, CRC Press, Boca Raton,

ication, Collid 18\~
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Department of Higher Education, Govt. of M.P.
Post Graduate Semester wise Syllabus
as recommended by Central Board of Studies and approved by the Governor of M.P.
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Session (§3) 2010—2011

Class / o&T : M. Sc.
Semester / 9T : : [l semester
Subject / fagg : Botany
Title of Subject Group : : Plant Physiology
v wqE o1 dife .
Paper No. / Y93 SHIS : PG 301
Compulsory / 3ifard ar Optional/%ﬁqﬁ et @ Compulsory
Max. Marks 3f&@H 3@ 1,35 +CCE 15=50
Particulars / fdaxor
Unit-1 Structure and functions of ATP, Plant water relations, mechanisms of water
‘l(SV‘ transport through xylem, root-microbe interactions in facilitating nutrient uptake.
Membrane transport proteins.
Unit-2 Phloem transport; phloem loading and unloading, passive and active solute
V] transport. Signal transduction; overview, receptors and proteins, phospholipids
\{g"’i singaling, role of cyclic nucleotides, calcium-calmodulin cascade. Specific
signaling mechanisms, for example, two-component sensor regulator system in
bacteria and plants.
Unit-3 Plant growth regulators and elicitors: .Physiological effects and mechanism of
-~ = | action of auxins, gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids,
ff? polyamines, jasmonic acid, and salicylic acid. Hormone receptors.
Unit-4 Flowering process: photoperiodism and its significance, endogenous clock and its
regulation. Floral induction and development. Phytochromes and cryptochromes,
| their photochemical and biochemical properties, Role of vernalization.
Unit-5 p Stress physiology: Plant responses to biotic and abiotic stress. Water deficit and
o ? drought resistance. Salinity stress and resistance. Concepts of freezing, heat and
oxidative stresses.

Suggested Laboratory Exercise based on P.G 301 :
1. Radioisotope methodology, autoradiography, instrumentation (GM counter- & scintillation

counter) and principles involved.

2. Principles of colorimetry, Spectrophotometry and florimetry.

3. Determine rate of transpiration by Ganong's potometer.

SigriigmatNire Notifiedified




Department of Higher Education, Govt. of M.P.

Post Graduate Semester wise Syllabus
as recommended by Central Board of Studies and approved by the Governor of M.P,
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Session (d3) 2010—2011

Class / d&T : M.Sc.
Semester / GHRR : I1I semester
Subject / fawg : Botany
Title of Subject Group ; : Plant Biochemistry & Metabolism
fva w7 @1 fifs £
Paper No. / Y9 &HIG : PG 302
Compulsory / e AT Optional / 3%fead afarf  : Compulsory i
Max. Marks 31fe&aH 3ih : 35+CCE 15=50
Particulars / fqgzor

P (W—'P Fundamentals of enzymology: allosteric mechanism, regulatory and active sites,

Unit-1 | isozymes, kinetics of enzymatic catalysis, Michaelis- Menten equation and its

significance, Mechanism of enzyme action.

o Photochemistry and photosynthesis: General concepts, evolution of

photosynthetic apparatus, photosynthetic pigments and light —harvesting

¢

= complexes. Photooxidation of water, mechanism of electron and proton_, ¥
v transport, Carbon assimilation; Calvin cycle, photorespiration and its
significance, C4-cycle, CAM pathway, physiological and ecological

considerations.

F‘.T Respiration and lipid metabolism: Overview of plant respiration, glycolysis,
Unit-3 | TCA cycle, electron transport and ATP synthesis. Oxidative pentose phosphate

pathway, glyoxylate cycle, alternative oxidase system.

@ JDLStructure and functions of lipids, fatty acid biosynthesis, structural lipids and
Unlt;ti T storage lipids and their catabolism. Sulphate uptake, transport and assimilation.

+ Nitrogen fixation, nitrogen and sulphur metabolism: Overview, biological

Unit-5 | nitrogen fixation, nodule formation. Mechanism of uptake and reduction,

ammonium assimilation.
§

<

Suggested Laboratory Exercise based on P.G 302 :
1. Effect of time and enzyme concentration on the rate of reaction of enzyme C e.g. acid

Phosphatase, nitrate reductase.

2. Effect of substrate concentration on activity of any enzyme C ( catalase, Amylase)

3. Demonstration of the substrate inducibility of the enzyme nitrate reductase.

4. Determination of succinate dehydrogenase activity, Its kinetics and sensitivity to
inhibitors.
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Department of Higher Education, Govt. of M.P,
Post Graduate Semester wise Syllabus
as recommended by Central Board of Studies and approved by the Governor of M.P,
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Session (%) 20102011

Class / ®&fr i : M.Sc.
Semester / AN ' + 1T semester
Subject / favg . : Botany
Title of Subject Group : Genetics & Cytogenetics
fava W @1 s : :
Paper No. / U9 &Hie : PG 303
Compulsory / &ifarf a1 Optional / Sofoas Sifarf :Compulsory
Max. Marks 3f8&dq ajs :35 +CCE 15=50
Particulars / fagwor

< Genetics of prokaryotes and eukaryotic; genetic recombination in prokaryotes,
Uniﬁl genetic transformation, conjugation and transduction in bacteria. Genetics of
mitochondria and chloroplasts; cytoplasmic male sterility.

% Genetic_recombination _and gtmm_w_@ywl@[yotes; Recombination,
QQ

independent assortment and crossing-over, molecular mechanism  of
Unit-2 recombination. Chromosome mapping, linkage groups, genetic markers,
construction of molecular maps, somatic cell genetics- an alternative approach to
L gene mapping.

Mutations: spontansous and induced mutations, physical and chemical |

mutagens, molecular basis of gene mutations. Transposable elements in
prokaryotes and eukaryotes, Mutations induced by transposons, DNA damage

and repair mechanisms.

Py inversions and translocation.

Cytogenetics of numerical ang structural-changes of chromosomes. Euploidy,
Unit-4 aneuploidy: origin, meiosis and effect. Cytogenetics of deficiencies., duplication,

Molecular Cytogenetics: Nuclear DNA content, c-value paradox, cot curve and its

significance, restriction mapping ~ concept and techniques, multigene families
Unit-5 : -

Brassica, Arachis.

Suggested Laboratory Exercise based on P.G 303 :

—

. Isolation of DNA & preparation of 'Cot' curve
2. Demonstration of SEM & TEM.
3. Isolation of Mitochondria and its marker enzyme, succinate dehydrogenase (SDH)

4. Demonstration of Mitosis/ Meiosis (Normal & abnormal)

and their evolution. Tran_sfer of whole genome, examples from wheat ang/ e



Department of Higher Education, Govt. of M.P.
Post Graduate Semester wise Syllabus
as recommended by Central Board of Studies and approved by the Governor of M.P.
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Session (93) 20102011

Class / &&m : M.Sc.

Semester / AN - : III semester

Subject / fagg : Botany

Title of Subject Group ' : Molecular Biology

vy g @1 Wife :

Paper No. / U793 BHI® : PG 304

Compulsory / 3if5ard ar Optmnal/'a‘cﬁf%qﬁ AFERE  : Compulsory

Max. Marks 3S&dH i : 35+CCE 15=50 9
Particulars / faT:lTUT

Unit-1

DNA structure; A, B and Z forms: transcription; plant promoters and transcription

factors; splicing; messenger RNA transport; ribosomal RNA biosynthesis. &
A
~ ¥] Gene structure and expression; genetic fine structure; cis-trans test; fine
< : : SERE S :
Unit-2 ; structure analysis of eukaryotes; introns and their significance; RNA splicing;

regulatlon of gene expression in prokaryotes and eukaryotes.

Unit-3

\4 Stf Ribsosomes: structure and site of protein ‘synthesis; mechanism of translation,

initiation, elongation and termination; structure and role of transfer RNA;, protein
sorting; targeting of proteins to organelles. :

<-4
Un\idfgrD

Cell cycle and apoptosis, control mechanisms; role of cyclins and cyclin
dependent kmases cytokinesis and cell plate formation: mechanism of

programmed cell death. DNA replication in prokaryotes and eukaryotes.

AR

Unit-3

Immunotechniques, In situ hybridization ~ concepts and techniques, physical
mapping of genes on chromosomes. In situ hybridization to locate transcript in
cell types; FISH: Flow cytometry.

uggested Laboratory based on PG 304:
L. Isolation of genomic DNA from plant tissue using CTAB (cetyetri methyl ammonium bromide) or

any animal tissue.

2. Isolation of DNA & its quantitation by a spectrophometric method.

3/ Restriction digestion of plant DNA, its seperation by Agrose gel electrophoresis and v1suahzat10n by

ethidium bromide staining.

4. Isolation of RNA and quantitation by a spectrophotometric method. -~ Lerdele W e )

5. Separation of RNA by Agrose gel electrophoresis and visualization by Et. Br. staining.

6. Immunological techniques : Ouchterlony method, ELISA & western blotting.
)‘i, [solation of ehtoroplals and SDS-PAGE. pmﬁfeufprotems—‘f&&emareate the twosubunits-of

Rubisco.

Other experiments based on theory paper.

l\;&”*i.\..{.h

K i
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Session (95) 2010-2011

Total S

Class /T |, : M.Se.

Semester / FAweX : ' : IV semester

Subject / faug : Botany

‘Title of Subject Group ¢ Plant Cell, Tissue & Organ Culture
2T X @ v :

Paper No. / UTUT SHE : PG40l

Compulsory / SFHARE AT Gpticoal / 3 feye afFarRf  : Compulsory

“ax, Marks BT 3 : 35+ CCE 15 =50

Particuliirs /

concen!t of celluia

sulture: general

‘ion and fdiipotency

Al

fertilizavon.

fechaiques of tissue culture. Organ culture -- meristem, anther and enmibryo. In vitro f
Organogenesis and adventive embryogenesis; . fundamental aspects of nt--.'u';:hogcne'sis,|5
f

|

somatic embryogenesis and androgenesis. Mechanisis, teehniques and utiiity,

i = e . . g v T RS A . %
. r’&.omat;c hybridization, protoplast isolation, fusion and culfure, hybrid selection and |
!
[}

. ||
regeneration: possibilities and achievements and limitations of protoplast research. |

Application of plant tissue culture; clonal propagation; artificial seeds: prod:¢lion of |
!

|
|

hybrids, somaclones and somaclonal vatiation; production of secondary metabolites/

[ natural products; cryopreservation and germplasm storage.

Fofe 1% S il ey

ssted Laboratory Exercise bused on .G 401 -
Sterilization techniques.

Preparation of <ultire mediu
Sterilization of medium.

To pruparc‘tis."\ue culture lab.
Stcriliza{it_un ol glassware.

Preparation of tissue culture medium,

.Stertization of Explants. -

: Study effect of plant growth hormones {PGR) on tissue cujiwe.

“To perform the technigues of micro propagation/ somuatic #im drvogenesis /fandrogenesis.

.’To perform the techniques of organogenesis. -
T N S o
1. Study of applicaticns of tissue culicre.

3




Department of Higher Education, Govi, of M.F-.
Post Gruduate Semester wise Syllabus
as recommended by Central Board of Studies and approyed by the Governor of NI,
S= fmn famm, 7y wwm
FIAHR Hersl & for) Vivet sqar measn

FAN I aved GIT AR T T U B wwemaa T A

‘ ' Session (95) 20102011

Class / S&1 ' : M.Se.
Semester / AR , © 1V semester
Subject /gy : Botany
Title of Subject Group ' * Biotechnology & Genetic Engineering
fasg wE o1 e : e
Paper No. / U599 &HIE 1 PG 402
Compulsory / 3ifrand ar Optional / %aalﬁqzﬁ sfart - Compulsory
Max. Marks CHHW Her P33 EEE 5 =50

= Particulars / fagzor : _

Biotechnology: basic concepts. principles and scope. Intelicctual Property Rivhis
fnit-1 - |
AT pussible ceological risks and cthicai concerus, '

s!’ ]_,.J : 4
| Ay Basic concepts of Recombinant DNA technology; gene cloning — principles and
Eaigy b z
J Unit-2 ., fechniques; construction of genomic/ cDNA libraries; choice of vectors; DNA synthesis
! oy | : 7 . - =
J \,ﬁﬁ and sequencing, polymerase chain reaction. DNA fingerprinting
' Vs } Genetic engineering of plants, aims, strategies for development of transgenics (with
& & T
it ( suitable examples); Agrobacterium — the natural genetic engineer; T-DNA and transposon
| mediated gene tagging; chloroplast transformation and its utility.
I =
f B0 Microbial genetic nmnipulation; bacterial transformation: selection of recombinants and |
-~ )
! Uui?—/—‘r_ transformants; genetic improvements of industrial microbes and nitrogen  [ixers; [I
! fcnﬂemation technology IJ
I ------- -
’ Genomics and Proteomics; genetic and ph:- su,al | mapping ¢ o{ genes; molecular markers for |
: .. % e ;

i “ introgression of useful traits; artificial chrc‘.‘-mosomcs; high taroughput sequencing: genome

- Unit-5 e i ; . : : AT o s
! projects; biloinformatics; functional genomies; mucroarrays: protein proliling and its

| o -
B

] significance.

Suggested Laboratory Exercise based on P.G 402 :

1. To prepare biotechnolo gy lab.

2. To demonstrate growth characteristics of E.coli using plating method.

3. To demonstrate growth characteristics of E.coli by turbidiometric method.
4. Demonstration of DNA sequencing by Sanger's dideaxy method.

5. Isolation of DNA and preparation of 'Cot' curve,

6. Isolation of DNA & its quantitation by a spectrophometric nmethods.




——

Vikrain University, Ujjain
ni. Se. Botany IV Semester (A D'%D
Syilabus

lective Paper : Environmental Science

5

il ay T STy PR - F
LINIT-1 IZCOLO(&}’(M& ENVIROMMENT : History and scope of ecology, autecoioty,
svnecology, popwdliafi, community, biems. Distinguishing characters of fousfs,
~ooctands, arid fands and wetlgAGs; community organisation — concept ofhabitat, key

Stone  species, d-.".minc\.m\/ﬁpc’r_‘ies. Species diversity and measurement of diversity.

Biciovwal conmmuanitics and ecosysiva, ;;;\--_'-;::1i§a(\‘:.-ui}:z,;,
v

L2 NATURAL ENVIRONMENTAL RESQURCES AND CONSERVATION
FFurest i\{;éurccs- Farest Types of Indig, -:-.uihq;g@aiOn and its effects; \\’ater%urccz—
[ndinn v ater resources. hvdrologigal cycle, surface water, ground water, World water
rosLrces, distribution: Food Resources; Conservation ofnatural resources and
cnviranmental managdment.

S
NT ENVIRONMENTAL !'SSUES : Climate change- Global Warming,
ct and Global Ozone Problems, Acid Rain, ,%Lnlospllcvurbidi:}f and
jlobal Carboi. Dioxide-rise and impact on Biosphere; Aig, watﬂ/fmd
Radiatigh huzards and environmental degradation. et

i

UNIT-4 ENERGY PRODUCTION AND MANAGEMENT : Introduction, E;L@‘I‘é}’
Production and Consuiaption, sources ffi/c{wrgy, Non-Conventional and Biological
Fnergy: use of wageS and energy use patiern in India; Future energy scenario of the

Waorld Nucieapenergy and the risks

~
[INIT-5 ENVIRONMENTAL, BIOTECHNOLOGY : Basic techniques in genetic
engineering: Nucleic :i.cidﬂﬁdismion and polymerase chain reaction as sensitive
detection methods. Use of micro-organisims like 1heryq3hiles, a]kalgyﬁitcs; acidophiles,
halophiles and psvehrophiles in waste treatment and methane production; producticn of

enzymes hke u:// !1\/’( .. amy lases: alcohol and acctiiy'rd production.

AN

e}

\

—
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Class / F&T : M.Sc.

Semester / e : : IV semester

Subject / fagg : Botany

Title of Subject Group - : Ethnobotany

fava s @1 ide - :

Paper No. / Ueq9g HiE R

Compulsory / ff%ar] a1 Optional / 3%fe9® siffard  : Elective Paper

Max. Marks Af@&aq 3fF , :35+CCE 15=50
' Particulars / fadavor

Definition and scope of Ethnobotany Historical review and outline idea of
Unit-1 archaeoethnobotany. Ethboecology, Ethromedicines, Ethnonarcotics. Ethnopharmacology,
| Ethnotaxonomy, Ethnocosmetics, Ethnolinguistics, Fthnoorthopaedics, Ethnope=diatrics. |
| Preseivation of Genetic diversity, plants used in various systems of medicines, Ayurvedic, |
Tnit-2 Unani and Homocopathic system . Allopathic systems. Plants used by villagers and tribal
people, Role of ethnobotany in the development of Society.
Ethnobotanical importance of :

Aconitum napellus, Allium cepa,Mentha arvensis, Allium sativum, Nux-vomica, Aloe
vera, Ocimum sanctum, Atropa belladona, Azadirchta indica, Piper nigrum, Butea
| manospora, Pterocarpus marsupium, Eugenra aromatica, Terminalia arjuna, Euginea
jambolana, Terminalia bellerica, Hollarhena antidysenica, Terminalia chebula, Withania
somnifera, Lawsonia inermis,

Plarts in mythology, Taboos and Totems in relation to plants, folkore and folk tales, Wild
life protection in tribal, plants domestication by ihe tribal. plants in similes and metaphors.
Unit-4 Ethnobotanical importance of :

Cassia fistula, Cannabis sativa, Ricinus communis, Emblica oficinalis,

Santalum album

Detailed study of the common plants and their parts used in the treatment of
following discases:

Unit-5 Expulsion of worms, Skin diseases, Bronchial inflammation & Asthma

Tuberculosis, Urino - genital problems, Amoebic dysentery Malaria, Rheumatism,
Leprosy, Jaundice, Heart diseases, Piles, Leukoderma

Unit-3

PRACTICALS: Laboratory exercises corresponding to theory courses covering all Units.




Session 2011-12

Schente of Marks
.5¢. Chemistry
SCVIESTER-]

- S : |
| Paper I Paper Titie Code IJ Max.Marks |
oo — oo e . ‘ i N ;
l Inorganic Chemistry 1 | MCH-401 I 40+10 (CCE)=50 |

. , .

L SOOI U e

[ Organic Chemistiy " MCH-402 | 40+10 (CCE)=50 |

N Physical Chemistrv | MCH-403 | 40+10 (CCEj=50 ;

v Group Theory & Speciroacopy ] MCH-404 . 40+10 (CCEj=30

W : Mathematics for Chemiste oR MCH-405 (a) 40+10 (CCE)y=30
' Biology for Chemists - MCH-403 (b) | 40+10 (CCip=5¢

I Inorganic MCHTE‘—l 5 33
Pl'aL‘I.l'Qi'll Orgzn\lic MCHPO-—, , 3’)'
Phyvei meHP P-| .




SEMESTER I

Paper-1
MCH-401: INORGANIC CHEMISTRY I

\ Unit-]
Stereochemistry and Bonding in Main Group Compounds :
VSEPR. Walsh diagram (triatomic and penta-atomic molecules), dr-pn bond. Bent rufe
and cnergetics of hybridization, some simple reactions of covalently bonded molecules.

Unit-11
Metal-Ligand Equilibrinm in Solution
Siepwise and overall fonmation constants and their intecaction, trends in stepwise
consiant, factors affecting the stability of metal complexes with reference to the nature of
metal 1on and ligand. Chelate effect and its thermodynamic origin, determination of
binary formation constants by potentiometry and spectrophotometry. ‘

Unit-T1I
Reaction Mechanism of Transition Metal Complexes
Energy profile of a reaction, reactivity of metal complex, inert and labile complexese
kinetic application of valence bond and crystal field theories, kinetics of octahedral
substitution, acid hydrolysis, factors affecting acid hydrolysis, base hydrotysis, conjugate
base mechanism. direct and indirect evidences in favour of conjugate mechanism. anion
reactions, reactions withont metal ligand bond cleavage, Substitution reactions in square
planar complexes. the trans effect. mechanism of the substitution reaction. Redox
reaction. electron transfer reactions. mechanism of one electron transfer reactions. outer
sphere 1y pe reactions. cross reactions and Marcus-Hush theory. inner sphere tvpe
reaclions,

Unit-1V
Metal-Ligand bonding
Linitation of erystal field theory, molecular orbital theory for bonding in octahedral.
tetrahedral and square planar complexes. n-bonding and molecular orbital theory.

Unit-V
HSAB Theory : Classification of acids and bases as hard and soft: HSAB principle.
theorelical basis of hardness and softness; Lewis-acid base reactivity approximaton:
donor and acceptor numbers, E and C equation; applications of HSAB concept.

Books Suggested :

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

2. Inorganic Chemistry. J.E. Huhey, Harpes & Row.

3. Chemistry of the Elements, N.N. Greenwood and A. Earnshow. Perganion.

Inorganic Electronic Speciroscopy. A.B.P. Lever, Elsevier.

. Magnetiochemistry, R.1. Carlin, Springer Verlag.

6. Comprehensive Coordiantion Chemistry eds.. G. Wilkinson. R.D. Gillars and J.A. M¢
Cleverty, Pergamon,

<
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Paper-11
MCH-402: ORGANIC CHEMISTRY I

Unit-1
Nature of Booding in Organic Molecules

Delocalized  chemical  bonding-conjugation,  cross  conjugation,  resonance
hyperconjugation. bonding in fullerences, tautomerism. Aromaticity in benzenoid and
non-benzoid compounds, alternate and non-alternate hydrocarbons. Huckel's rule, energy.
Level of wm-molecular orbitals, annulenes, anti-aromaticity. homo-aromaticity, PMO
approach. Bonds weaker than covalent-addition compounds. crown ether complexs and
cryptands, inclusion compounds. catenanes and rotaxanes.

Unit-11

Stereochemistry

Strain due to unavoidable crowding Elements of symmetry, chirality. molecules with
more than one chiral center, threo and ertythro isomers, methods of resolution. optical
purity, enantiotopic and diastereotopic atoms. groups and faces. stereospecific and
stereoselective synthesis, Asymmetric synthesis. Optical activity in the absence of cltiral
carbon (biphenyls, allenes and spirane chirallity due to helical shape. Stereochemisiry of
the compounds containing nitrogen, sulphur and phosphorus.

Unit 111

Conformational analysis and lincar free energy relationship
Conformational analvsis of cyclvalkanes. decalines. effect of conformation on reactivity.
conformation of sugars.

Generation, suucture, stability and reactivity ot carbocations. carbanions, free radicals.
carbenes and nitrenes. The Hammett equation and linear free energy relationship,
substituents and reaction constants, Taft equation.

Unit-1V
Reaction Mechanism : Structure and Reactivity

Type of mechanisms, types of reactions, thermodynamic and Kinetic requirements.
kinetic and thermodynamic control. Flammand's postulate. Curtir-Hammett principle.
Potential energy diagrams, transition states and intermediates. methods of determining
mechanisms, isotopes effects

Unit-V
Aliphatic Nucleophific Substitution
The SN2. SN! mixed SNI1 and SN2 and SET mechanism. The neighboring group
mechanism. neighboring group participaticn by p and s bonds. anchimeric assistance.

ARPRPBNZBTI A
@M




Classical and nonclassical carbocations, phenomium ions, norborynl systems, common
carbocation rearrangements. Application of NMR spectroscopy in the detection of
carbocations. The SN1 mechanism. Nucleophilic substitution at an allylic, aliphatic
trigonal and a vinylic carbon. Reactivity effects of substrate structure, attacking
nucleophile, leaving group and reaction medium, phase transfer catalysis and ultrasound,
ambident nucleophile, regioselectiviry.

Book Suggested
1. Advanced Organic Chemistry-Reactions, Mechanism and Structure. lerry March,

John Wiley.
2. Advanced Organic Chemistry, F.A. Carey and R.J. Sunderg. Plenum.

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

4. Structure and Mechanism in Organic Chemistry, C.K. Ingold, Comell University
Press.

5. Organic Chemistry, R.T. Morrison and R.N. Boyd, Prentice«Hall.

6. Modern Organic Reactions, H.O. House, Benjamin.

7. Principles of Organic Synthesis, R.O.C. Norman and J.M. Coxon, Blackie

Academic & Professionsl.
8. Reaction Mechanism in Organic Chemistry, S.M. Mukherji and S.P. Singh,
Macmilian.
0. Pericyclic Reactions, S.M. Mukherji, Macmillan, India
10. Stereochemistry of Organic Compounds. D.Nasipuri, New Age [nternational.
[l Stereochemisty of Organic Compounds. P.S, Kalsi. New Age International.

Paper-111
MCH-403: PHYSICAL CHEMISTRY I

Unit-1
Introduetion to Exact Quantum Mechanical Results
Schrddinger equation and the postulates of quantum mechanics. Discussion of solutions
ot the Schrodinger equation to some mode! systems viz., particle in a box. the harmonic
oscillator, the rigid rotor, the hydrogen atom and helium atom.

Unit-11
Approximate Methods
The variation theorem, linear variarion principle. Perturbation theory (First order and
nondegenerate). Applications of variation method and perturbation theory to the ilclium
atom.
Motecular Orbital Theory
Huckel theory of conjugated systems bond and charge density calculations. Applications
to ethylene. butadiene, cvclopropeny | radicat cyclobutadiene ete. Introduction 16

extended Huckel theory.




UNIT 11
Angular Momentum

Ordinary angular momentum, generalized angular momentum, eigenfucntions for angular
moinentum. eigenvalues of angular momentum operator using ladder operators addition
of angular momenta. spin, antisymmetry and Pauli exclusion principle.

Unit-1V
Classical Thermodynarmics

Briet resume of concepts of laws of thermodynamics. free energy. chemical potential and
entropics. Partial molar free energy, partial molar volume and partial molar heat content
and their significance. Determinations of these quantities. Concept of fugacity and
determination of fugacity. Non-ideal systems : Excess function s for non-ideal solutions.
Activity. activity coefficient, Debye Huckel theory for activity coefficient fo electrolytic
solytions; determination of activity and activity coefficients; ionic strength. Application
of phase rule to three component systems; second order phase transitions.

Unit-V
Statistical Thermodynamics
Concept of distribution, thermodynamic probability and most probable distribution.
Fnsemble averaging, postuiates of ensemble averaging. Canonical. grand canonical and
micro-canonical ensembles. corresponding distribution laws (using Lagrange's method of
undetermined  multipliers). Partition  funcuions-translation. rotational. vibrational and
electronic partivon functions. Caleulation of thermodynamic properties in terms of
parliion. Application of partition functions. Fermi-Dirac Stalistics. distribution law and
applications to metal. Bose-Einstein statistics distribution Law and
application to helium.

Books Suggested

Physical Chemistry, P.W, Atkins, ELBS.

I

2. Introduction to Quantuns Chemistyry, A.K. Chandra, Tata Mc Graw Hill.

3. Quantun Chemistry, Ira N. Levine, Prentice Hall.

4. Coulson's Valence. R.Mc Ween y. ELBS.

5 Chemical Kinetics. K.J. Laidler, McGraw-Hill.

6. Kinetics and Mechanism of Chemical Transfornmation J.Rajaraman and J. Kuriacose, Mc
Millan.

7. Micelles, Theoretical and Applied Aspects. V. MOraoi. Plenum.

8. Modern Electrochemistry Vol. ! and Vol 11 J.O.M. Bockris and AK.N. Reddy. Planum.

9. Introduction to Polymer Science. V.R. Gowarikar, N.V. Vishwanathan and J. Sridhat,
Wiley Eastern.
0. Introduction 1o Quantiun Chemistsy-R.K. Prasad, New Agc Publication.




Paper-1V .
MCH-404: Group Theory & Spectroscopy |

Unit-1
Symmetry and Group theory in Chemistry

Symmetry elements and symmetry operation. definition of group. subgroup. Conjugacy
relation and classes. Point symmetry group. Schonfilies symbols. representations of
groups by matrices (representation for the C,.. Cov. Con. Dan group to be worked out
explicity). Character of a representation. The great orthogonality theorem (without proof)
and its importance. Character tables and their use: spectroscopy. Derivation of character
table tor Cy, and Cs, point group Symimetry aspects of molecular vibrations ol H.O
molecule.

Unit-T1
Microwave Spectroscopy
Classification of molecutes, rigid rotor model, effect of isotopic substitution on the
transition frequencies, intensities, non-rigid rotor. Stark effect. nuclear and electron spin
interaction and effect of external field. applications.

Uni¢-111
Infrared-Spectroscopy
Review of linear harmonic oscillator. vibrational enereies of diatomic molecules. zero
point energv. force constant and bond strength<: anharmonicity. Morse potential enci gy
diagram. vibration-rotation spectroscopy. P.Q.R. branches. Breahdown of Oppenheimer
approximation; vibrations of polvatomic molecules. Selection rules. normal imodes of’
vibration. group frequencies. overtones. hot bands. tactors affecting the band positions
and mtensities, far IR region. metal livand vibrations. nonmal co-ordinate analysis,

Unit-1V
Raman Spectroscopy
Classical and quantum theories of Raman effect. Pure rotational. vibrational and
vibrational-rotational Raman spectra, sclection rules. mutual exclusion principle,
Resonance Raman spectroscopy. coherent anti stokes Raman speciroscopy (CARS).

Unit-V
Electronic Spectroscopy
Molecular Spectroscopy
Energy levels, molecular orbitals, vibronic transitions. vibrational progressions and
geometry of the excited states, Franck-Condon principle. electronic spectra of polyatomic
molecules. Emission spectra; radio-active and non-radicactive decay. internal conversion.
spectra of transition metal complexes. charge-transter spectra
Photoelectron Spectroscopy
Basic principles; photo-¢lectric effect. ionization process. Koopman's theorem.




Photoelectron spectra of simple molecules, ESCA, chemical information from ESCA.
Auger electron spectroscopy-basic idea.

Books suggested

1. Modemn Spectroscopy, J.M. Hollas, John Viley.

2. Applied Eiectron Spectroscopy for chemical analysis d. H. Windawi and F.L. Ho,

Witey Interscience.

NMR, NQR, EPr and Mossbauer Spectroscopy in [norganic Chemistry, R.V.

Parish, Ellis Harwood.

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

Chemical Applications of Group Theory. F.A. Cotton.

Introduction to Molecular Spectroscopy, G.M. Barrow. Mc Graw Hill.

Rasic Principles of Spectroscopy, R. Chang. Mc Graw Hill.

Theory and Application of UV Spectroscopy, H.H Jaffe and M. Orchin, IBH-.

Oxford. )

Introduction to Photoelectron Spectroscopy, P.K. Ghosh, John Wiley.

10. Introduction to Magnetic Resonance. A Carrington and A.D. Maclachalan. Harper
& Row.

e~ O ' & i

>

Paper-V
MCH-405 (a) : MATHEMATICS FOR CHEMISTS

(For students without Mathematics in B.Sc.)

Unit-1
Vectors
Vectors. dot, cross and triple products etc. gradient. divergence and curl. Vector Calcuiuvs.
Matrix Algebra
Addition and multiplication, inverse, adjoint and transpose ol matrices.

Unit-T1
Difterential Calculus
Functions. continuity and differentiability. rules for differentiation. applications of
differential caleulus including maxima and minima (examples related to maximally
populated rotational energy levels. Bohr's radius and most probable velocity from
Muaxwell’s distribution etc.).

Unit-III
Integral calculus

Basic rules for integration, integration by parts, partial fractions and substitution.
Reduction formulae, applications of integral calculus.
Functions of several variables. partial differentiation. co-ordinate transformations (c.q.

Cartesian (o spherical poiar) Q‘
b
W @»g%@fuefum Notifiedified




Unit-1V
Elementary Differential equations
First-order and first degree differential equations, homogenous, exact and linear
equations. Applications to chemical kinetics, secular equilibria, quantum chemistry etc.
second order differential equation and their solutions.

Unit-V
Permutation and Probability
Permutations and combinations, probability and probability theorems average. variance
root means square deviation examples from the kinetic theory of gases etc.. fitting
(including least squares fit etc with a general polynomial fit.

Book Suggested

The chemistry Mathematics Book, E.Steiner, Oxford University Press.
Mathematics for chemistry, Doggett and Suiclific. Logman.
Mathematical for Physical chemistry : F. Daniels. Mc. Graw Hill.
Chemical Mathematics D.M. Hirst, Longman.

Applied Mathematics tor Physical Chemistry, J.R. Barante, Prentice Hall,
Basic Mathematics for Chemists, Tebbutt, Wiley.

Paper-V
CH-405 (b) BIOLOGY FOR CHEMISTS

(For students without Biology in B.Sc.)

Unit-1
Cell Structure and Functions
Struciure prokaryotic and evkaryotic cells. intrace!lular organelles and their Rinctions.
comparison of plant and animal cells. Ovedrview and their functions. comparison of plant
and animal cells. Overview of metabolic processes-catabolism and anabolism. A 11 - he
biological energy currency. Origin of life-unique properties of carbon chemical evolution
and rise of living systems. Inroduction to bio-molecules. building blocks ol bio-
macromolccules.

Unit-11
Carbohydrates
Conformation of monosaccharides, structure and functions of impartant derivatives of
mono-saccharides like glycosides. deoxy sugars, myoinositol. amino sugars. N-
acetvlmuramic acid, sialic acid disaccharides and potysaccharides. Structural
polvsaccharides cellulose and chitin. Storage polysaccharides-starch and glycogen.
Structure and biological function of glucosaminoglycans of mucopolysaccharides.
Carbohydrates of glycoporteins and glycoiipids. Role of sugars in biologic recognmon

Blood group substances. Ascorbic acid.
) ,m%@matmm Notilieified
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Unit-111
Lipid
Fatly acids, essential fatty acids, struciure and function of triacylglycerols,
glycerophospholipids, sphingolipids, cholesterol, bile acids, prostaglandins.
Liproproteins-compositiion and function, role in atherosclerosis. Properties of lipid
aggregates-micelles, bilayers, liposomes and their possible biological functions.
Biological membranes. Fluid mosaic mode! of membrane structure. Lipid metabolism-b-
oxidation of fatty acids.

Unit-1V
Amino-acids, Peptides and Proteins
Chemical and enzymatic hydrolysis of proteins to peptides. amino acid sequencing.
Secondary structure of proteins. force responsible for holding of secondary structures. a-
helix. -b-sheets, super secondary structure, triple helix structure of collagen. Tertiary
structure of protein-folding and domina structure. Quaternary structure. Amino acid
nmetabolism-degradation and biosynthesis of amino acids. sequence determination :
cheinical/enzymatic/mass spectral, racemization/detection, Chemistry of oxytocin and
try ptophan releasing hormone (TRH).

Unit-V
Nucleic Acids
Purine and pyrimidine bases of nucleic acids. base pairing via Hbounding. Structure of
ribonucleic acids (RNA) and deoxyribonucleic acid (DNA). double helix model of DNA
and forces responsible for holding it. Chemical and enzymatic hydrolysis of nucleic
acids. The chemical basis for heredity. an overview of replication of DNA. transcription,
translation and genetic code. Chemical synthesis of mono and trinucleoside.

Book Suggested

Principies of Biochemistry. A .. Lehninger. Worth Publishers.

o —

Biochemistry, L. Stryer, W.H. Freeman.
3. Biochemistry, J. David Rawan, Neil Patterson.
4. Biochemistry, Voet and Voet, John Wiley.
5. Outlines of Biochemistry E.E. Conn and P.K. Stumpt. John Wiley.

Chromatdgraphy
Preparatior
Record
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PRACTICAL —_—
(Duration: 6-8 hrs in each branch)
Practical examination shall be conducted separately for each branch.

Inorganic Chemistry

SEMESTER|

Quantitative and quantitative Analysis 12
Preparation 12
’ 4
Viva Voce 5

Qualitative and Quantitative Analysis

a. Quantitative determinations of a three component mixture

o

. Insoluble- Oxides, sulphates and halides

3

Less common metalions  Ti. Mo, W, T, Zr, Th, V, U (two metal ions in cationic/anionic forms).
d. Quantitative separation and determination of the following pairs of metal 1ons using gravimetric and
volumetric methods:
1. Cu” (gravimetrically) and Zn** (volumetrically),
2. Fe’ (gravimetrically) and Ca®” (volumetrically)
S igravimetrically) and Ni€' (volumetrically)
4. N (gravimetrically) and Zn’* (volumetrically)
5. Cu* (gravimetrically) and Fe® (volumetrically)
Preparations
Preparalion of selected inorganic compounds and thewr studies by | R electronic spectra, Mossbauer,
= O R and magnelc cusceptibifity measurements Handiing of awr and moisture sensihve compounds
1. trans-potassium diaquabis(oxalatoychromate(ll), trans-K{Cr(ox),(H,C)]
2 cis-potassium diaquabis{oxalato)chromate(lll), cis-K[Cr(ox),(H:0):]
3. Na[Cr(NH»).,SCN).)
4

Ni(acac‘:

1

3 orc[FeG.00):)

. Prussian Blue, Turmbuli's Blue.

~N

Potassium tri-oxalato aluminate

ORGANIC CHEMISTRY
SEMESTER

Organic Chemistry
Qualitative Analysis 16
Organic Synthesis 08
Necerd 4

Viva Voce 5




Lualitauve Analysis _ »

Separation, purfication and dentification of compounds of ternary mixture (two scolid and one liquid)
Organic Preparation

Acetylation Acetylation of salicylic acid and acetanihde

Oxidation Adipic acid by chromic acid oxidation of cyclothexaneol

Grignaro reaction. Synthesis of tnphenaylmethanol from benzeic acid

The Products may be Characterized by Spectral Technigues.

SEMESTER |

“hivsical Chemistry

Error Analysis and Statistical Data Analysis
Chemical Kinetics

Solution

Record

o b 0 O o

Viva Voce
Error Analysis and Statistical Data Analysis
1. Errors, types of errors, minimization of errors distribution curves precision, accuracy and
combination; statistical treatment for error analysis, t test, null hypothesis, rejection criteria. F & Q test;
linear regression analysis. curve fitting.

~-heafuolymetnic apparatus burette pipelte and standard flask
3 Preparation of standard solutions (solid and liquid compounds) and their standardtzation

4. Equahzation of strength of two acids by titnmetrically

Chemical Kinetics

Oerarmungtion of the effect of (a) Change of temperature (activation parameters) (b) Change of
concentralion of reactant and catalyst and (¢) lonic strength of the media on the velocity constant of

1. Acid catalyzed hydrolysis of an ester

2. Sodium-formate-1, reaction

Suttogt
1. Determination of congruent composition and temperature of a binary system (e.g. diphenylamine-
benzophenone system).

2. Determination of molecular weight of camphor by Rast method

3o00ks Suggested
1. Vogel's Textbook of Quantitative Analysis, revised. J. Bassett, R.C. Denney, G H. Jeffery and
J Mendham, ELBS.
2 Synthesis and Charactenzation of Inorganic Compounds. W L. Joily Prern&




© ® N o o &

11.
12.
13.

14

Experiments and Techniques in Organic Chemistry, D.P. Pasto, C. Johnson and M. Miiler,

Prentice Hall.

Macroscale and Microscale Organic Experiments. K.L Willlamson. D.C. Health.
Systematic Qualitative Organic Analysis, H Middleton, Adward Arnold.

Handbook of Organic Analysis-qualitative and Quantitative. H. Clark, Adward Arnold.
Vogel's Textbook of Practical Organic Chemistry, A.R. Tatchell, John Wiley.
Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.

Findley's Practical Physical chemistry. B.P Levitt. Longman.

Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.
Inorganic Experimens, J. Derek Woolings, VCH.

Microscale Inorganic Chemistry, Z. Szafran, R M, Pike and M.M. Singh, Wiley.
Practical Inorganic Chemistry, G. Marr and B. W. Rockett, Van Nostrad.

The systematic Identification of Organic Cempounds, R L Shriner and D.Y. curlin.

L 6\\\%

Sigriaigmeatire Notifiedified
g )




Session 2011-12
Scheme of Marks

M.Sc. Chemistry

|

l )
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SEMESTER-I1
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Paper Title | Code Max.Marks
S v___ e
Inorganic Chemistry 1] ! MCH-406 | 40+10 (CCEy=S0 |
V| | S | ]
Organic Chemistry 1 | MCH-407 | 40+]10 (CCEF=50 }
— ey
Chysical Chemisury il MCH-408 | 40-++10 (CCR)=50 !
| .'-
— — - —_— - j . — —————— -‘|
Spectroscopy ! MCIHH-409 40+10 (CCE)=30 }
SR (S oy S
' }
Computers for £ hemists MCH-410 ;40410 (CCE=36 )

Inorganic . 3% 33

Organic ' 33 33 ‘

Physical ' 53 39 | |
(60

Grand Total 35D
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SEMESTER 1L
Paper-VI
MCH-406: INORGANIC CHEMISTRY 1]

Unit-1
Electronic Spectral Studies of Transition Metal Complexes :
Spectroscopic ground states, correlation. Orgel and Tanabe-Sugano diagrams for
transition metal compiexes (dl-d9 states), Selection rule for electronic spectroscopy.
Intensity of various type electronic transitions. Calculations of 10Dg, B and f3
parameters. charge transfer spectra.

Unit-11
Magnctic Properties of Transition Metal Complexes
Anomalous magnetic moments, Quenching of Orbital contribution. Orbital contribution
10 magnetic moment. magnetic exchange coupling and spin crossover.

Unit-T11
Metal n-Complexes
Metal carbonyl, structure and bonding, vibrational spectra of metal carbonyls for bonding
and structural elucidation, important reactions of metal carbonyls; preparation. bonding
structure and iniportant reaction of transition metal nitrosyl. dinitrogen and dioxgen
complexes; tertiary phosphine as ligand.

Unit-1V
Metal Clusters
Higher boranes, carboranes, metalloboranes and metallo-carboranes compounds with
metal metal multiple bonds.

Unit-V
Optical Rotatory Dispersion and Circular Dichroism
Linearly and circularly polarized lights; optical rotatory power and circular birefringence.
eliptictty and circular dichroism: ORD and Cotton effect. Faraday and Kerr effects:
\ssiznment of electronic transitions: applications of ORD and CD for the deiermination
of (1) absolnte configuration of complenes and (ii) isomerism due to non-planarity of
chelate rings,

Books Suggested :

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

&. Inorganic Chemistry, J.E. Huhey, Harpes & Row.

9. Chemistry of the Elements. N.N. Greenwood and A. Earnshow. Pergamon.

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

| 1. Magnetiochemistry, R.1. Carlin, Springer Verlag.

12. Comprehensive Coordiantion Chemistry eds., G. Wilkinson, R.D. Gillars and J.A.
Me Cleverty.Pergamon.




Paper-VII
MCH-407: ORGANIC CHEMISTRY 11

Unit-f
Aromatic Electrophilic Substitution
The arenium ion mechanism, orientation and reactivity, energy profile diagrams. The
ortho/para ratio, ipso aftack, orientation in other ring systems. Quantitative treatment of
reactivity in substrates and electrophiles. Diazonium coupling, Vilsmeir reactiion,
Gatterman-Koch reaction
Aromatic Nucleophilci Substitution
The SNAr SN1, benzyne and SN mechanism, Reactivity effect of substrate structure,
leaving group and attacking nucleophile. The Von Richte. Sommelet-Hauser, and Smiles
rearrangements.

Unit-11
Free Radical Reuctions
types ol free radical reactions. free radical substitution mechanism, inechanism at an
aromatic substrate. neighbouring group assistance. Reactivity for aliphatic and aromavic
substrates al a bridgehead. Reactivily in the attacking radicals. The effect of solvents s
reactivity, Allylic halogenation (NBS), oxidation of aldehvdes to carboyxlic acids. auto-
oxidation. coupling of alkynes and arvlation of aromatic compounds by diazonium salts,
Sandmeyer reaction. Free radical rearrangement. Hunsdiecker reaction.

Unit 111
Addition Reactions
Mechanistic and stereochemical aspects of addition reactions involving electrophiles.
nucleophiles and free radicals. regio-and chemoselectivity. orientation and reactivity.
Addition (o cyclopropane ring. Hydrogenation of double and triple bounds.
hydrogenation of aromatic rings. Hvdroboration. Michael reaction. sharpless asymmetric
cpoxidation.

Unit-1V
Addition to Carbon-Hetero Multiple bonds
Mechanism ol nietal hydride reduction of saturated and unsaturated carbonyl compounds,
acid esters and nitriles. Addition ot Grignard reagents, organozinc and organclithium
reagents to carbonyl and usawrated carbonyl compounds. Witting reaction. Mechanism
of condensation reactions involving enolates-Aldol. Knoevenagel, Claisen. Mannich.
Benzoin, Perkin and Stobbe reactions. Hyvdrohysis of esters and amides. ammonolysis of
esters.
Elimination Reactions
The E2. E1 and E ¢B mechanisims and their spectrum. Orientation of the double bond.
Reactitivty-effects of substrate structures. attacking base. the Jeavign group and the
medium. Mechanism and orientation in pyrolytic elimination.

o %\V Gt




Unit-V
Pericvelic Reactions
Molecular orbital symmetry, Frontier orbitals of ethylene. 1 3-butadiene. 1.3.5-hexatriene
and allyl system. Classification of periycyclic reactions. Woodward-Hoffmann
correlatino chagrams. FMO and PMO approach. Electrocyclic reactions-conrotatory and
disrotatory motions. 4n 4n+2 and allyl svstems. Cycloadditions-antarafacial and
suprafacial additions, 4n and 4n+2 systems. 2+2 addition of ketenes, 1.3 dipolar
cycloadditions and cheleotrpic reactions. Sigmatropic rearrangements-suprafacial and
antarafacial shifts ot H, sigmatropic involving carbon moieties. 3,3- and 5.5 sigmatropic
rearrangements. Claise n, Cope and aza-Cope rearrangements. Fluxional tautomerisin.
Fne reaction.

Book Suggested

12. Advanced Organic Chemistry-Reactions, Mechanism and Structure. Jerry March,
lohn Wiley.

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

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

[5. Structure and Mechanism in Organic Chemistry, C.K. Ingold. Comel) University
Press.

16. Organic Chemistry, R.T. Mortison and R.N. Boyd, Prentice-Hall.

I7. Modern Organic Reactions, H.O. House. Benjamin.

|8. Principles of Organic Synthesis. R.0.C. Norman and J.M. Coxon, Blackie
Academic &* Professions|

19 Reaction Mechanism in Orzanic Chemistry, S.M. Mukherji and S.P. Singh.

Macmillan

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

_Stereochemistry of Organic Compounds, D.Nasipuri. New Age International

. Stereochemisty of Organic Compounds. P.S. Kalsi. New Age Iniernational.

(S V)
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Paper-VIITI
MCH-408: PHYSICAL CHEMISTRY II

Unic-1
Chemical Dynamics
Methods of determining rate laws, collision theory of reaction rates. steric factor.
activated complex theory, Arrhenius equation and the activated complex theory: ionic
reactions, kinetic salt effects, steady slale kinetics. kinetic and thermodynamic control of
reactions. treatment of unimolecular reactions. Dyamic chain (hydrogen-bromine
reaction. pyrolysis of acetaldehyde, decomposition of ethane). photochemical (hydrogen-
bromine and hydrogen-chiorine reactions) and homogenous catalysis. kinetics of enzyme
reactions. general features fo fast reactions, study of fast reactions by flow method.
relaxation method, flash photolysis ad the nuclear magnetic resonance method. dynamics




of unimolecular reactiosn (Lindemann Hinshelwood and Rice-Ramsperger-Kassel-
Marcus (RRKM) theories for unimolecular reactions).

Uait-11
Surface Chemistry
Adsorption
Surtace tension, capillary action, pressure difterence across curved surface (Laplace
equation). vapour pressure of droplets (Kelvin equation), Gibbs adsorption isotherm,
estimation of surface arca (BET equation), Surtace films on liquids (Electro-kinetic
phenomenon).
Miccelles
Surface active agents, classification of surface active agents, micellization, hydrophobic
interaction, critical micellar concentration (CMC), factors affecting the CMC of
surfactants. counter ion binding to micelles, thermodynamics of micellization-phase
separation and mass action models, solublization, micro emulsion, reverse micelles.

Unit-111

vlacromolecules

Polymer-definition. types of polymers, electrically conducting. fire resistant. liquid
crystal polymers, kinetics of polvmerization. mechanism of polymerization. Moleculir
mass, number and mass average molecular mass. molecular mass determination
{Osmomelry. viscometry, diffusion and light scattering methods). sedimentation. chain
contiguration of macromolecules. calculation of average dimension of various chain
sHrUCLures.

Unit-1V
Non Equilibrium Theromodynamics
Thermodynamic criteria for non-equilibrium states. entropy production and entropy flow.
entropy balance equations for different irreversible processes (e.g.. heat flow, chemical
reaction ete.) transformations of the generalized fluxes and forces. non equilibrium
stationary states, phenomenological equations, microscopic reversibility and Onsager's
reciprocity relations. electrokinetic phenomena. diffusion, electric conduction.

Unit-V

Flectraochemistry

Electrochemistry of solutions. Debye-Huckel-Onsager treatment and its extension. ion
solvent interactions. Debye-Huckel-Jerum mode. Thermodynamics of electrified
intertace equations. Derivation of electro capillarity, Lippmann equations (surface
excess). methods of determination. Struciure of electrified interfaces.

Overpotentials, exchange current density, derivation of Butler Volmer equation. Talel
plot. Quantum aspects ot charge transfer at electrodes-solution intertaces, quantization ol
charge transfer. tunneling. Semiconducior interfaces-theory of double laver at




semiconductor, electrolyte solution interfaces, structure of double layer interfaces. Effect
of light at semiconductor solution interface. Polarography theory. llkovic equation: half
wave potential and its significance.

Books Suggested

I'l. Physical Chemistry, P,W. Atkins. ELBS.

[2. Introduction to Quantum Chemistry. A K. Chandra. Tata Mc Graw Hill.

f3. Quantum Chemistry, Ira N. Levine, Prentice Hall,

14. Coulson's Valence, R.Mc Ween v, ELBS.

15. Chemical Kinetics. K.J. Laidler. McGraw-Hill.

16. Kineties and Mechanism of Chemical Transformation J.Rajaraman and J.
Kuriacose, Mc Millan.

I'7. Micelles, Theoretical and Applied Aspects, V. MOraot, Plenum.

18. Modern Electrochemistry Vol. { and Vol [ J.O.M. Bockris and A.K.N. Reddy,
Planum.

19. Introduction to Polymer Science, V.R. Gowarikar, N.V. Vishwanathan and J.
Sridhar, Wiley Eastern.

Paper-1X
MCH-409: Spectroscopy 1l and Diffraction Methods

Unit-1
Nuclear Magnetic Resonance Spectroscopy
Nuclear spin. nuclear resonance. saturation. shielding of magnetic nuclei. chemical shift
and its measurements, factors, inﬂuencFT',;chemical shift, deshielding. spin-spin
interactions, factors influencing coupling constant )" Classification (AXB, AMX. ABC,
A2B2 etc). spin deconpling; basic ideas about instrument, NMR studies of nuclei other
than protin-13C, 19F and 31P. FT NMR, advantages oT FT NMR.

Unic 1l
Nuclear Quadrapole Resonance Spectroscopy
Quadrupole nuclei. quadrupole momenis. electric field gradienl. coupling consiant.
splitting. Applications.

Unit-111
Electron Spin Resonance Spectroscopy
Basic principles, zero field splitting and Kramer's degeneracy. factors aftecting the ‘g’
value. Isotropic and anisotropic hypertine ceupling constants. spin Hamijtonian. spin
densities and Mc Connell relationship. measurement techniques, applications.

{g/ Unit-1V %Lu(/t /ﬁ;@




X-ray Diffraction

Bragg condition, Miller indices, Laue Method. Bragg method, Debye Scherrer method of
X-ray structural analysis of crystals, index reflections, identification of unit cells from
systematic absences in diffraction pattera, Structure of simple lattices and X-ray
intensities, structure factor and its relation to intensity and electron density, phase
problem, Description of the procedure for an X-ray structure analysis. absolute
configuration of molecules.

Unit-V
Llectron Diffraction
Scattering intensity vs. scattering angle, Wierl equation, measurement technique,
elucidation of structure of simple gas phase molecules. Low energy electron diffraction
and structure of surfaces.
Neutron Diffraction Scattering of neutrons by solids measurement techniques,
Efucidation of structure of magnetically ordered unit cells.

Books suggested

1. Modern Spectroscopy, J.M. Hollas, lohn Viley.

12. Applied Electron Spectroscopy for chemical analysis d. H. Windawi and F.1.. Ho,
Wiley Interscience.

13, NMR, NQR, EPr and Mossbauer Spectroscopy in Inorganic Chemistry, R.V.
Parish, Ellis Harwood.

(4. Physical Methods in Chemistry, R.S. Drago. Saunders College.

(3. Chemical Applications o) Group Theory. F.A. Cotton.

[6. Introduction 10 Molecular Spectroscopy. G.M. Barrow. Mc Graw [ hil.

[7. Basic Principles of Spectroscopy. R. Chang. Mc Graw Hitl.

[8. Theory and Application of UV Spectroscopy. H.H. Jafte and M. Orchin. iB1]-
Oxtord.

19. Introduction to Photoelectron Spectroscopy. P.K. Ghosh. fohn Wiley.

. Introduction to Magnetic Resonance. A Carrington and A.D. Maclachalan, harper

& Row.

(3
—
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Paper-X
Ch-4106 : COMPUTERS FOR CHEMISTS

This is a theoty cum-laboratory co use with more emphasis on laboratory work.

Unit-1
tutroduction io computers and Computing
Basic structure and functioning of computer with a PC as illustrative example. Memory
IO devices. Secondary storage Computer langoages. Operating svstems with DOS as an
example Introduction to UNIX and WINDOWS. Principles of programming Alogrithims

and flow-charts.
Unit-I1 W

P




Computer Programming in FORTRAN/C/BASIC

(the language features are listed here with reference to FORTRAN. The instructor may
choose another language such as BASIC or C the features may be replaced
appropriately). Elements of the compute language. Constants and variables, Operations
and symbols Expressions. Arithmetic assignment statement. Input and output Format
statement. Termination statements. Branching statements as [F or GO TO statement.
LOGICAL variables. Double precession variables. Subscripted variables and
DIMENSION. DO statement FUNCTION AND SUBROUTINE. COMMON and DATA
statement (Student learn the programming logic and these language feature by hands on
experience on a personal computer from the beginning of this topic.)

Unijt-11
Programming in Chemistry
Developing of small computer codes using any one of the languages
FORTRAN/C/BASIC involving simple formulae in Chemistry, such as Van der Waals
equation. Chemical kinetics (determination of Rate constant) Radioactive decay (Half
Life and Average Life). Determination Normality, Molarity nd Molality of solutions.
Evaluation Electronegativity of atom and Lattice Energy from experimental
determination of molecular weight and percentage of ¢lement organic compounds using
data from experimental metal representation of molecules in terms of elementary
structural features such as bond lengths, bond angles.

Unit-1V
Use of Computer programmes
Operation of PC. Data Processing. Running of standard Programs and Packages such as
MS WORD. MS EXCEL -special emphasis on calculations and chart formations. X-Y
plot. Simpson’s Numerical Integration method. Programmes with data preferably (rem
physical chemistry laboratory.

Unit V
Internet

Application of Internet for Chemistry with search engines. various types of files like
PIDFE. JPG. RTF and Bitmap. Scanning, OMR. Web camera

Book Suggested :

Fundamentals of Compulter : V. Rajaraman (Prentice Hall)

Computers in Chemistry : K.V. Raman {Tata Mc Graw Hill)

Computer Programming in FORTRAN 1V-V Rajaraman (Prentice Hall)
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Inorganic Chemistry

Chromatography 12
Preparation - 12
Chromatography ' 8
Record 4
Viva Voce 5

Chromatography Separation of cations and anions by Column Chromatography : lon exchange.
a2 To determine the ion exchange capacity of cation exchangers
~ Toocatzrmine the 1on exchange capacity of anion exchangers
c. ion — exchange chromatography, Separation & estimation of (Zn*% Cd'?) &(Zn"? / Mg*?) in mixtures
using Amberiite IRA 400 anion exchanger
d. To determine the total cation concentration of given sample of water by ion exchange in ppm.
Preparations
~reparation of selected inorganic compounds and their studies by LR. eigctronic spectra, Mossbauer,
E S.R. and magnetic susceptibility measurements. Handling of air and moisture sensitive compounds.
1. {Co(NH3)s] [Co(NO)]
2. Hg[Co(SCN)4]
3 [Co(Py);Cl,)
ININH )5 ]Cla
Ni(dmag),
. [CU(NH»),]SO4H20
- [Cr(NH3)5)Cl3

Reinecke s salt

~N O (€ A SN

(@3]

SEMESTER (I

Organic Chemistry

Organic Synthesis 12

Quanttative Analysis 12

Record 4

Viva Voce 5

Organic Synthesis

Aldo! condensation Dibenzal acetone from benzaldehyde.
Sandmever reactuion  p- Chlorotoluene from p-toluidine

—ccwacklic éster Condensation - Synthesis of ethyl-nbutylacetoacetate by A E.E. condensation.
Cannizzaro reaction : 4-Chlorobenzaldehyde as substrate.

Friedel Crafts reaction b-Benzoyl propianic acid from succinic anhydride and benzene.




The Products may be Characterized by Spectral Techniques.

Quantitative Analysis
Determination of iodine and Saponification values of an oil sample.
Determination of DO, COD and BOD of water sample.

SRR

Physical Chemistry

Conductometry 12
Potentiomelry/pH metry/ Polarimetry 13
Record 4
‘/iva voce 5
Conductometry

1 To find out the strength of HCI solution by titrating against standard NaOH so1utior_1
conductometrically

2, To find out the strength of HAc soiution by titrating against standard NaOH solution
conductometrically

3. To find out the strength of HCl and HAc n a mixture of both by titrating against standard NaOH
solution conductometrically

Potentiometry/pH metry

* Estimation of halides (CI,Br and I ) single ionsand in a mixture potentiometrically.

Determination of the strength of strong and weak acids in a given mixture using pH meter

Acid-base titration in 8 non-aqueous media using a pH meter.

Determunation of activity and aclivity coefficient of electrolytes.

os W

Determination of the dissociation constant of monobasic/polybasic acid by titrating against standard
NaOH solution |

Polarimetry

1. Determination of rate constant for hydrolysis/inversion of sugar using a polarimeter.

2 Enzyme kinetics-inversion of sucrose,

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

3 Expenments and Technigues in Organic Chemistry, D.P. Pasto, C. Johnson and M. Miiler,

Prentice Hall. Sigrignaied Notiffedified
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13

14.

Macroscale and Microscale Organic Expenments, K.L. Witlamson. D.C. Health.
Systematic Qualitative Crganic Analysis, H. Middleton, Adward Arnold.

Handbaook of Organic Analysis-qualitative and Quantitative. H. Clark, Adward Arnold.
Vogel's Textbook of Practical Organic Chemistry, A.R. Tatchell, Jehn Wiley.
Practical Physical Chemistry. A.M. James and F.E. Prichard, Longman.

Findley's Practical Physical chemistry, B.P. Levitt, Longman. '

. Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.
11.

12.

Inorganic Experimens, J. Derek Woolings, VCH.
Microscale Incrganic Chemistry, Z. Szafran, R.M, Pike and M.M. Singh, Wiley.
Practical Inorganic Chemistry, G. Marr and B. W. Rockett, Van Nastrad.

The systematic Identification of Organic Compounds, R.L. Shriner and D.Y. curlin,
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Department of Higher Education, Govt. of M.P.
Post Graduate Semester wise Syllabus
as recommended by Central Board of Studies and approved by the Governor of M.P.
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Session (3) 28402041 2913 —1Lp

Scheme of Marks
M. Sc. Chemistry
SEMESTER - 111

(Pape,r Comp/Opt Paper Title Code Max. Marks
(MCH)
I Compulsory APPLICATION OF 501 40+ 10 (CCE)= 50
SPECTROSCOPY-]
II Compulsory PHOTOCHEMISTRY 502 40+ 10 (CCE) =50
111 Compulsory ENVIRONMENTAL 503 40+ 10 (CCE) =50
CHEMISTRY .
v Optional -I ANY TWO 504-508 |40+ 10 (CCE)=50
% Optional -1l 40+ 10 (CCE) =50
PRACTICAL -1. Inorganic 33
2. Organic 33
3. Physical 34 106 =388
frtormship g5
Total 350 &0 |

M. Sc. Chemistry
SEMESTER -1V

D_upg | Comp/Opt | Paper Title | Code (MCH) | Max. Marks
I Compulsory APPLICATION OF | 511 40+ 10 (CCE) = 50
| _ SPECTROSCOPY-II | )
1 | Compulsory | SOLID STATE CHEMISTRY | 512 40+ 10 (CCE) = 50
11 Compulsory | BIDOCHEMISTRY 513 40+ 10 (CCE) = 30
v Optional ANY TWO From MCH 514-518 | 514-518 40+ 10 (CCE) = 50
'V | Optional i _ 40+ 10 (CCE)=50
| PRACTICAL -1. [norganic 133
| 2. Organic | 33
3. Physical 34 =100
Project Work 50
Total 400
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Class / ®&1

Semester / THRER
Subject s faga

Title of Subject Group
fava wqg &1 d®
Paper No. / 93993 &HI®H

Session () 2046—204+ 29)3~/4

* M.Sc.

!

: Chemystry

:APPLICATION OF SPECTROSCOPY-]

I (Code- MCH-501)

Compulsory / 31frard a1 Optional / dafas sfard : Compulsory

Max. Marks JIfOrpadd 3

150

Particulars/faaxor

Semester I11

Electronic Spectroscopy:
Electronic Spectral Studies for d' - d° systems in octahedral, tetrahedral
and square planer compiexes

Vibrational Spectroscopy

Symmetry and shapes of AB,, AB3, AB4, ABs and ABg, mode of bonding
of ambidentate ligands, nitrosyl, ethylenediamine and diketonato
complexes, application of resonance Raman speclroscopy and its
applications.

Unit-3

Nuclear Magnetic Resonance Spectroscopy-I

General introduction and definition, chemtical shift, spin-spin interaction,
shielding and deshielding mechanism, mechanism of measurement of |
chemical shift values and correlation for protons bonded to carbon
(aliphatic, olefinic, aldehydic and aromatic) and other nuclei (alcohols,
phenols, enols, carboxylic acids, amines, amides & mercapto),

Unit - 4

| Nuclear Magnetic Resonance Spectroscopy-II

Chemical exchange, eftect of deuteration, Complex spin spin interaction
between two, three, four and five nuclei (] order spectra) Stereochemistry.
hindered rotation, Karplus curve-vaniation of coupling constant with
disordered angle. NMR shift reagents, solvent effects. nuclear overhauser
effect (NOE).

Unit -5 .

Massbauer Spectroscopy Basic principles, spectral parameters and
spectrum display. Application of the technique to the studies of (1)
bonding and structures of Fe'* and Fe™? compounds including those of
intermediate spin, (2) Sn*? and Sn™ compounds nature of M-L bond,
coordination number, structure and (3) detection of oxidation state and
inequivalent MB atoms.
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Class / &&n : M.Sc.
Semester / AFER T
Subject / fdya : Chemistry
Title of Subject Group :PHOTOCHEMISTRY
v @y &1 s :
Paper No. / 793 &H[® : II (Code- MCH-502)
Compulsory / JIf¥ard a1 Optional / 35feus Affard  : Compulsory
Max. Marks 3f&/pad i : 50
Particulars / f@avor B
Unit-1 Photochemical Reactions
Interacuon of electromagnetic radiation with matter, types of excitations, fate of excited
molecule, quantum yield, transfer of excitation energy, actinometry.
Unit-2 Determination of Reaction Mechanism
Classification, rate constants and life times of reactive energy state, determination of rate
constants of reactions. Effect of light intensity on the rate of photochemical reactions.
Types of photochemical reactions-photo dissociation, gas-phase photolysis.
Unit-3 Photochemistry of Alkenes
Intramolecular reactions of the olefinic bond-geometrical isomerism, cyclisation reactions,
rearrangement of !,4- and 1,5-dienes.
! Photochemistry of Aromatic Compounds
| Isomerisations, additions and substitutions.
Unit-4 Photochemistry of Carbonyl Compounds
Intramolecular reactions of carbonyl compounds-saturated, cyclic and acyclic, B, Y
unsaturated and o. (0 unsaturated compounds. cyclohexadienones. Intermolecular
cyloaddition reactions-dimerisations and oxetane formation.
Unit-5 Miscellaneous Photochemical Reactions
Photo-Fries reactions of annilides, Photo-Fries rearrangement. Barton reaction. Singlet
molecular oxygen and its reactions. Photochemical formation of smog. Photodegradation
of polymers. Photochemistry of vision.

P 6.{;"‘ Sig o Wedified
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Class / ®&1 * M.Sc.
Semester / AN : HI
Subject / faga : Chemistry
Title of Subject Group :ENVIRONMENTAL CHEMISTRY
fova wgg o1 e :
Paper No. / W3°09H &H1% 1T (Code- MCH-503)
Compulsory / 3ifRard a1 Optional / d&feqs affad : Compulsory
Max. Marks Jf&&HaH 37d 1 50
Particulars / fdavor
" Unit-1 Atmosphere

‘Ol—l radicals with SO; and NO,. Formation of Nitrate radical and its reactions.

Atmospheric layers, Vertical temperature profile, heat/radiation budget of the earth
atmosphere systerus. Properties of troposphere, thermodynamic derivation of lapse rate.
Temperature inversion. Calculation of Global mean temperature of the atmosphere.
Pressure variation in atmosphere and scale height. Biogeochemical cycles of carbon,
nitrogen, sulphur, phosphorus, oxygen. Residence times,

Atmospheric Chemistry

Sources of trace atmospheric constituents : nitrogen oxides, sulphurdioxide and other
sulphur compounds, carbon oxides, chlorofluorocarbons and other halogen compounds,
methane and other hydrocarbons.

Tropospheric Photochemistry

Mechanism of Photochemical decomposition of NO, and formation of ozone. Formation
ol oxygen atoms, hydroxy!l, hydroperoxy and organic radicals and hyvdrogen peroxide. |
Reactions of hydroxyl radicals with methane and other organic compounds. Reaction of

Photochemical smog meteorological conditions and chemistry of its formation.
Air Pollution

Air potlutants and their classifications. Aerosols-sources, size distribution and effect on
visibility, climate and health.

Acid Rain

s Deltntion. Acid rain precursors and their aqueous and gas phase aimospheric oxidation
reactions. Damaging effects on aquatic life, plants, buildings and health. Monitoring of
SO, and NO;. Acid rain control strategies.

Stratospheric Ozone Depletion

Mechanism of Ozone formation, Mechanism of catalytic ozone depletion, Discovery of
Antarctic Ozone hole and Role of chemistry and meteorology. Control Strategies.
Green House Effect

Terrestrial and solar radiation Spectra, Major green house gases and their sources and
Global warming potentials. Climate change and consequences.

Urban Air Pollution

Exhaust emissions, damaging effects of carbon monoxide. Monitoring of CO. Control
strategies.

Unit-3

chemical oxygen demand, determination of DO, BOD and COD. AeraR | N AP LWVAj
reactions of organic sulphur and nitrogen compounds in water, acidybiss, ERERT RPN

Aguatic Chemistry and Water Pollution
' Redox chemistry in natural waters. Dissolved oxygen, biological oxy%ﬂﬁmtbﬂlé Notiitedified

$- 0%
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water and sea water. Aluminum, nitrate and fluoride in water. Petrification. Sources of
water pollution. Treatment of waste and sewage. Purification of dnnking water, techniques
of purification and disinfection.

Unit-4 Environmental Toxicology

Toxic heavy metals : Mercury, lead, arsenic and cadmium. Causes of toxicity.
Bioaccumulation, sources of heavy metals. Chemical speciation of Hg, Pb, As, and Cd.
Biochemical and damaging effects.

Toxic Organic Compound : Pesticides, classification, properties and uses of
organochlorine and ionospheres pesticides detection and damaging effects.
Polychlorinated biphenyls : Properties, use and environmental continuation and effects.
Polynuclear Aromatic Hydrocarbons : Source, structures and as pollutants.

Unit-S Soil and Environmental Disasters

Soil composition, micro and macronutrients, soil pollution by fertilizers, plastic an metals.
Methods of re-mediation of soil. Bhopal gas tragedy, Chernobyl, three mile island,
Minimtata Disease, Sevoso (lItaly), London smog.

Books Suggested
1. Environmental Chemistry, Colin Baird, W.H. Freeman Co. New York, 1998.
2. Chemistry ot Atmospheres, R P, Wayne, Oxford.
3. Environment Chemistry, A.K. De, Wiley Eastern, 2004.
4. Environmental Chemistry, S.E. Manahan, Lewis Publishers.
5. Introduction to atmospheric Chemistry, P.V. Hobbs, Cambridge.

Noti
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OPTIONAL PAPERS

Out of the following select any two papers each of marks 50:

OPT-1

OPT-2

OPT-3

OPT-4

OPT-5

MCH-504 Organotransition Metal Chemistry
MCH-505 Polymers

MCH-506 Heterocyélic Chemistry
MCH-507 Physical Organic Chemistry

MCH-508 Chemistry of Materials
{\\wﬁ“/ \

/
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Class / ®&TT * M.Se.
Semester / HAERR » I
Subject / fava : Chemistry
Title of Subject Group : Organotransition Metal Chemistry
fovg w98 &1 e :
. Paper No. / Y¥0F SHI® : OPT-1 Code- MCH-504
Compulsory / 3if¥ard ar Optional / &feus aifrard  © Optional
Max. Marks 3IfSI&a9 376 : 50
. - Particulars / f&@xor
Unit-1 | Alkyls and Aryls of Transition Metals
' Types, routes of synthesis, stability and decomposition pathways, organocopper in organic
synthesis.
Compounds of Transition Metal-Carbon Multiple Bonds
Alkylidenes, alkylidynes, low valent carbenes and carbynes-synthesis, nature of bond,
structural characteristics, nucleophilic and electrophilic reactions on the higands, role in
organic synthesis.
Unit-2 Transition Metal z-Complexes
Transition metal n-Complexes with unsaturated organic molecules, alkenes, alkynes,
allyl, diene, dienyl, arene and trienyl complexes, preparation, properties, nature of bonding
and structural features. Important reactions relating to nucleophilic and electrophilic attack
B on ligands and to organic synthesis. B -
| Unit-3 Transition organometalic compounds:
| | Transition metal compounds with bonds to hydrogen, boron, silicon
Unit-4 Homogeneous Catalysis
Stotchrometric reactions for catalysis, homogeneous catalytic bydrogenation, Zeigler-
Natta polymenzation of clefins, catalytic reactions involving carbon monoxide such as
hydrocarbonylation of olefins (oxoreaction), explanation reactions, activation of C-H
! | bond. B
| Unit-5 Fluxional Organomctallic Compounds
Flexionality and dynamic equilibrium in compounds such as nz olefine, n’-ally! and dicnyl |
complexes.
Book Suggested

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

SRS

The Organometallic Chemistry of the Transition Metals, R.H. Crabtree. John Wiley.
Metallo-organic Chemistry, A.J. Pearson, Wiley.
Organometallic Chemistry, R.C. Mehrotra and A. Singh New Age International.

&
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Class / & : M.Se.
Semester / TAEX © I
Subject / fawy : Chemistry
Title of Subject Group : Polymers
- fowa w9 &1 s r
Paper No. / YU &HIG : OPT-2 (Code- MCH-505)
Compulsory / 3fard 1 Optional / d&feqs Jfard - Optional
Max. Marks & 3@ : 50
o Particulars / f&a=or
Unit-1 Basics

Importance of polymers. Basic concepts: Monomers, repeat units, degree of
polymerization Linear, branched and network polymers. Classification of polymers.
Polymerization: condensation, addition/radical chain-ionic and co-ordination and
copolymerization. Polymerization conditions and polymer reactions. Polymerization in

Unit-2 Polymer Characterization

homogeneous and heterogeneous systems. _{

Polydispersion-average molecular weight concept. Number, weight and viscosity average
molecular weights. Polydispersity an molecular weight distribution. The practical
significance of molecular weight. Measurement of molecular-weights. End-group,
viscosity, light scattering, osmotic and ultracentrifugation methods.

Unit-3 | Analysis and testing of polymers
Chenical analysis of polymers, spectroscopic methods, X-ray diffraction study.
| Microscopy. Thermal analysis and physical testing-tensile strength. fatigue, impact, tear
| | resistance, Hardness and abrasion resistance.
I Unit-4 Inorganic Polymers
A general survey and scope of Inorganic Polymers special characteristics, classification,
| homo and hetero atomic polymers.
Structure, Properties and Applications of
a. Polymers based on boron-borazines, boranes and carboranes.
b. Polymers based on Silicon, silicone's polymetalloxanes and polymetallosiloxanes.
silazanes. )
Unit-5 ' Structure, Propertics and Application of Polymers
! a. Polymers based on Phosphorous-Phosphazenes, Polyphosphates
b. Polymers based on Sulphur-Tetrasulphur tetranitride and related compounds.
| c. Co-ordination and metal chelate polymers.
Book Suggested
| Inorganic Chemistry, J.E. Huheey, Harper Row.
2. Developments in [norganic polymer Chemistry, M.F. Lappert and G.J. Leigh.
5. Inorganic polymers- N.H. Ray.
4. Inorganic polymers, Graham and Stone.
5. Inorganic Rings and Cages : D.A. Armitage. Sigrisigneitive Notiitedified
6. Textbook of Polymers Science, F.W. Billmeyer Jr. Wiley. :'
7 RESNER DV

RISMISIOIZOM,

Contemporary Polymer Chemistry, H.R. Al cock and F.W. Lambe, Prentice ‘
) /
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Class / &1 : M.Sc.
Semester / ¥AWER 2 0)
Subject / fawy : Chemistry
Title of Subject Group : Heterocyclic Chemistry
Rua w7 o1 i :
Paper No. / W& IH @ : OPT-3 (Code- MCH-506)
Compulsory / 3iffard a1 Optional / ¥wfeas afad  : Optional
Max. Marks 3f¥&ay i 1 50
Particulars / fdavor -
" Unit-1 ' Nomenclature of Heterocycles
' Replacement and systematic nomenclature (HantzsMCH-Widman system) for monocyclic
fused and bndged heterocycles.
Aromatic Heterocycles
General chemical behaviour of aromatic heterocycles, classification (structural type),
criteria of aromaticity (bond lengths, ring current and chemical shifts in 1 H NMR-spectra.
Empirical resonance energy, delocalization energy and Dewar resonance energy,
diamagnetic susceptibility exaltations). Heteroaromatic reactivity and tautomerism in
aromatic heterocycles.
Unit-2 Non-aromatic Heterocycles
Strain-bond angle and torsional strains and their consequences in small ring heterocycles.
Conformation of six-membered heterocycles with reference to molecular geometry, barrier
to ring inversion, pyramidal inversion and ),3-diaxial interaction. Aterco-clectronic effects
anomeric and related effects. Attractive interactions-hydrogen bonding and itermolecular
nucleophilic electrophilic interactions. Heterocvelic synthesis-princples of helerocyche
synthesis involing cychzation reactions and cycloaddition reactions.
Unit-3 Small Ring Heterocycles
Three-membered and four-membered heterocycles-synthesis and reactions of azirodines,
oxiranes, thiranes, azetidines, oxetanes and thietanes.
! Benzo-Fused Five-Membered Heterocycles
' Synthesis and reactions including medicinal applications of benzopyrroles. bezofurans and
- benzothiophenes. B -
Unit-4 Meso-ionic Heterocycles
General classification, chemistry of some important meso-ionic heterocycles of type-A
and B and their applications.
Six-Membered Heterocycles with one Heteroatom
| Svnthesis and reactions of pyrylium salts and pyrones and their comparison with
pyridinium & thiopyrylium salts and phridones. Synthesis and reactions of quionlizinium
and benzopyrylium salts, coumarins and chromones. ]
Unit-5 Six Membered Heterocycles with Two or More Heteroatoms: Synthesis and reactions of
diazones, triazines, tetrazines and thiazines. Seven-and Large-Membered Heterocycles:
Synthesis and reactions of azepines, oxepines, thiepines, diazepines, thiazepines, azocines,
diazocines, dioxocines and dithiocines. Sigriignathire Notiffedifie
Heterocyclic Systems Containing P, As, Sb and B ARPREB IR A
Heterocyclic rings containing phosphorus @ Introduction, nomenclatures SYRBVRESHRIARDW
AJ1AGIG 20N
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characteristics of 5- and 6-membered ring systemsphosphorinaes, phosphorines,
phospholanes and phospholes. Heterocyclic rings containing As and Sb : Introduction,
synthesis and characteristics of 5- and 6-membered ring system. Heterocyclic rings
containing B : Introduction, synthesis reactivity and spectral characteristics of 3- 5- and 6-
membered ring system.

Book Suggested

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

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

Heterocyclic chemistry J.A. Joule, K. Mills and g.F. Smith, Chapman and Hall.

Heterocyclic Chemistry, T.L. Gilchrist, Longman Scietific Techinal.

Contemporary Hetrocyclic Chemistry, G,.R. Newkome and W.W. Paudler, Wiley-Inter Science.
An Introductiion to the Heterocyclic Compounds, R.M. Acheson, Johnwiely.

Comprehensive Heterocyclic Chemistry, A.R. Katrizky and C.W. Rees, eds. Pergamon Press.
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Class / P& : M.Se.
. Semester / ¥R 1)
Subject / f&wg : Chemistry
Title of Subject Group : Physical Organic Chemistry
frem w9 &1 e :
Paper No. / FeT05 HHTH : OPT-4 (Code- MCH-507)
Compulsory / 3f¥ard a1 Optional / 3&feqd dfad  : Optional
Max. Marks Hf&@&as 37 150
Particulars / fdavor

Unit-1 TConcepts in Molecular Orbital (MO) and Valence Bond (VB) Theory
Introduction to Huckel molecular orbital (MO) method as a mean to explain modem
theoretical methods. Advanced techniques in PMO and FMO theory. Molecular
mechanics, semi empirical methods and ab initio and density functional methods. Scope
and limitations of several computational programmes.

Unit-2 Quantitative MO theory : Huckel molecular orbital (HMO - method as applied to ethene,
allyl and butadiene. Qualitative MO theory ionisation potential. Electron affinities. MO
energy levels. Orbital symmetry. Orbital interaction diagrams. MO of stmple organic
systems such as ethene, allyl, butadiene, methane and methyl group. Conjugation and
hyper-conjugation. Aromaticity.

Valence bond (B) configuration mixing diagrams. Relationship between VB configuration
mixing and resonance theory. Reaction profiles. Potential energy diagrams. Curve-
crossing model-nature of activation barrier in chemical reactions.
' Unit-3 Principles of Reactivity
Mechanistic significance of entropy. enthalpy and Gibb's free energy. Arrrhenius equation.
Transiton stale theory. Uses of acuvation parameters, Hammond's postulate, Bell-Evans-
| Polanyi Principle. Potential energy surface mode!. Marcts theory of electron transfer.
' Reactivity and selectivity principles.
Kinetic Isotope Effect
Theory of isotope effects. Primary and secondary kinetic isotope effects. Heavy atom
isotope cffects. Tunneling effect. Solvent effects.
Structural Effects on Reactivity
LLinear free energy relationships (LFER). The Hamumett equation, substituent constants,
theories of substituent effects. Interpretation of 8-values. Reaction constants. Deviations
from Hammett equation. Dualparameter correlatins, inductive substituent constant. The

_ | Taft model, sl and sR scales.

Unit-4 Acids, Bases, Electrophiles, Nucleophiles and Catalysis
Acid-base dissociation, Electronic and structural effects, acidity and basicity. Acidity
functions and their applicatins. hard and soft acids and bases. Nucleophilicity scales.
Nucleofugacity. The a-effect. Ambivalent nucleophiles. Acid-base catalysis-specific and
general catalysis. Bronsted catalysis, Nucleophilic and electrophilic catalysis. Catalysis by
noncovalent binding-micellar catalysis.

Steric and Conformation Properties
Various type of steric strain and thejr influence on reactivity. Steric Sigebigaétire Notifiedified
Molecular measurements of stcnc effects upon rates. Steric LFET, CARMN 4t ‘ 2 nn-
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monocyclic systems. Rotation around partial double bonds. Winstein-Holness and Curtin-
Hammett principle.

Unit-5 Nucleophilic and Electrophilic Reactivity

Structural and electronic effects on SN' and SN? reactivity. Solvent effect, Kinetic isotope
effects. Intramolecular assistance. Electron transfer nature of SN? reaction. Nucleophilicity
and SN? reactivity based on curved crossing mode. Relationship between polar and
electron transfer reactions, SRy' mechanism. Electrophilic reactivity, general mechanism.
Kinetic of Sg Ar reaction. Structural effects on rates and selectivity. Curve-crossing
approach to electrophilic reactivity.

Supramolecular Chemistry

Properties of covalent bonds-bond length, inter-bond angles, force constant, bond and
molecular dipole moments. Molecular and bond polarizability, bond dissociation enthalpy,
entropy. intermolecular forces, hydrophobic effects. Electrostatic, induction, dispersion
and resonance energy, magnetic interactions, magnitude of interaction energy, forces
between macroscopic bodies, medium effects. Hydrogen bond.

Book Suggested :

Molecular Mechanics, U. Burket and N.L. Allinger, ACS Monograph 177, 1982.

Orgaic Chemists. Book of Orbitals : L. Salem and W.L. Jorgensen, Academic Press.

Mechanism and Theory in Organic chemistry, T.H. Lowry and K.C. Richadson, Harper and Row.
Introduction to Theoretical Organic Chemistry and Mojecular Modeling.

Physical Organic Chemistry : N.S. [saacs, ELBS/Longman.

Supramolecular Chemistry : Concepts and Perspective, J.M. Lehn, VCH.

The Physical Basis of Organic Chemistry : H. Maskill, Oxford University Press.
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Class / & : M.Se.
Semester / TRTX 1
Subject / fAwg : Chemistry
Title of Subject Group : Chemistry of Materials
fovg vg @1 s :
Paper No. / Y- 9d &HH : OPT-5 (Code- MCH-508)
Compulsory / 3Ifard a1 Optional / %feas afyard @ Optional
Max. Marks 3(B&d9 3{H 1 80
Particulars / fdazor
Unit-1 A. Multiphase materials

Ferrous alloys; Fe-C phase transformations in ferrous alloys; stainless steels, non ferrous
alloys, properties of ferrous and non-ferrous alloys and their applications.
B. (Classes, Ceramics, Composites and Nanomaterials
Glassy state, glass formers and glass modifiers, applications. Ceramic structures,
mechanical properties, clay products. Refractories, characterizations, properties and
applications.
. Microscopic composites; dispersion-strengthened and particle-reinforced, firbre-reinforced
| composites, macroscopic composites. Nanocrystalline phase, preparation procedures,
_ special properties, applications.

Unit-2 A. Thin Films and Langmuir-Blodgett Films
Preparation techniques; evaporation/sputtering, chemical processes, MOCVD, sol-gel etc.
Languir-Blodgett (LB) film, prowth techniques, photolithography, properties and
applications of thin and LB films.
B Liquid Crystals
Mesmorphic behaviour, thermotropic liquid crystals, positional order, bond orientational
order. nematic and smectic mesophases; smectic-nematic transition and clearing
lemperatuee-homeotropic. planer and schlieren textures. twisted nematics, chiral nematics,
molecujar arrangement in smectic A and smectic C phases, optical properties of liquid
crystals. Dielectric susceptibility and dielectric constants. Lyotropic phases and their
_ description of ordering in liquid crystals.
Unit-3 A. Polymeric Materials
Molecuar shape. structure and configuration, crystallinity, stress-strain behaviour, thermal
behaviour, polymer types and their applications, conducting and ferro-electric polymers.
| B. lonic Conductors
Types of 1onic conductgors, mechanism of ionic conduction, interstitial jumps (Frenkil);
vacancy mechanism, diffusion superionic conductors; phase transitions and mechanism of
conduction in superionic conductors, examples and applications of jonic conductors.
Unit-4 High T. Materials
! Defect perovskites, high T, superconductivity in cuprates, preparation and characterization
of 1-2-3 and 2-1-4 matenals, normal state properties; anisotropy; temperature dependence
of electrical resistance; optical phonon modes, superconducting state; heat capacity;
coherence length, elastic constants, position lifetimes, microwave absorption-pairing and
[ multigap structure in high T, materials, applications of high T, materials.
' Unit-5 A. Materials of Solid State Devices S|g|ﬁ@matl§|‘lxé No ifiedified
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Book Suggested

“optical properties.
B. Organic Solids, Fullerenes, Muleuclar Devices
Conducting organics, organic superconductors, magnetism in organic materials.
Fullerenes-doped, fullerenes as superconductors.
Moleuclar rectifiers and transistors, artificial phytosynthetic devices, optical storage
memory and switches-sensors.
Nonlinear optica! materials; nonlinear optical effects, second and third order-molecular
hyperpolarisability an second order electric susceptibility — materials for second and third

harmonic generation.

Solid State Physics, N.W._Ashcroft and N.D.Mermin, Saunders College.

Materials Science and Engineering, An Introduction, W.D.Callister, Wiley.
Principles of the Solid State, H.V. Keer, Wiley Eastern.

Materials Sciences, J.C.Anderson, K.D.Leaver, J.M.Alexander and R.D. Rawlings,
ELBS

Thermotropic liquid Crystals, Edl, G.W. Gray, John Wiley.

Handbook of Liquid Crystals, Kelker and Hatz, Chemie Verlag.
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(Duration: 6-8 hrs in each branch)
Practical examination shall be conducted separately for each branch.

Inorganic Chemistry

Quantitative determinations of a three component mixture 12

Chromatographic Separations 12
Record 04
Viva Voice 08

Quantitative determinations of a three component mixture :

Quantitative analysis of tri-component mixture of metal ions using gravimeiric and volumetric
fechnigues.

1) Mixed solution of Cu®. Ni** and Zn%"

(i) Mixed solution of Cu®, Ni*" and Mg?'

(i) Mixed solution of Cu®*, Ag” and Fe?'

(iv) Mixed solution of Ni**, Zn®" and Fe®*

Chromatographic Separations

Thin-layer chromatography-separation of nickel, manganese, cobalt and zinc. Determination of Rf
values. /

Separation of cations and anions by Paper Chromatography.

Cadmium and zinc

Zinc and magnesium,

SEMESTER Il
Organic Chemistry
Multi-step Synthesis of Organic Compounds 16

Paper Chromatography 08
Record 04
Viva Voice 05

Multi-step Synthesis of Organic Compounds
The exercise should iflustrate the use of organic reagents and may involve purification of the products
by chromatographic techniques.

_ Sigrizigmathire Notifiedified
Beckmann rearrangement : Benzanilide from benzene Benzene -> Benzophen/gﬁ R ERENE

»'
Ta g\

oxime -> Benzanilide —



Benzilic acid rearrangement : Benzilic acid from benzoin Benzoin -> Benzil -> Benzilic acid

Synthesis of heterocyclic compounds Skraup synthesis : Preparation of quinoline fram aniline

Fisher Indole synthesis : Preparation of 2-phenylindole from phenylhydrazine.

Enzymatic synthesis Enzymatic reduction : reduction of ethyl acetoacetate using Baker's yeast to yield

enantiomeric excess of S (+) ehtyi-3-hydroxybutanoate and determine its optical purity.

Thin layer Chromatography
Separation and identification of the sugars / amino acids present in the given mixture by TLC

chromatography and determination of RF values

SEMESTER Il

Practical
(Duration: 6-8 hrs in each branch)

Physical Chemistry

Spectrascopy 13
Conductometry / Equilibnium and Dissoctation Constants 12
Record 04
Viva Voice 05
Conductometry

1. Determination of solubility and solubility product of sparingly soluble salts (e.g. PbSO4, BaS04)
conductomedtrically.
2. Determination of the dissociation constant of acetic acid.
3. A commercial sample of vinegar is suspected of having H,SO4. Show conductometriclly, if it is
s0 and estimate the impurity of mineral acid if present.
Spectroscopy
1 - Determination of PKa of an indicator {e.g. methyl red) in (a) agueous and (b) micellar media.
2. To verify Beers law for solution of K,Cr,0; and KMnO, using spectrophotometer and
determine the concentrations in their solutions of unknown concentration.
3.  To determine the composition of a binary mixture containing say K,Cr,O; or KMnO,
spectrophotometrically.
4. Determination of stoichiometry and stability constant of Ferricisothicoyanation complex ion in
solution.
Equilibrium and Dissociation Constants

1. To determine the equilibrium constant of the esterification reaction between acetic acid and
Sigrﬁ@mf}qmwo ifiedified
ARRPYRPBNAMARBWAJ

2. To determine the equilibrium constant of the keto-enol tautomerism of ethyl gealREmRESHIRIARDW
AJ1IAGIG@ISMEQEOM,

Pﬁ}i/\ﬁ \\W/ X

ethanol.




3.

To determine the dissociation constant of picric acid by studying its distribution between

benzene and water.

Books Suggested

1.

w

® N o 0 s

Vogel's Texibook of Quantitative Analysis, revised, J. Basseft, R.C. Denney, G.H. Jeffery and J.
Mendham, ELBS.

Synthesis and Characterization of Inorganic Compounds, W.L. Jolly. Prentice Hall.

Experiments and Techniques in Organic Chemistry, D.P. Pasto, C. Johnson and M. Miller,
Prentice Hall.

Macroscale and Microscale Organic Experiments, K.L. Williamson, D.C. Health.

Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.

Handbook of Organic Analysis-qualitative and Quantitative. H. Clark, Adward Arnold.

Vogel's Textbook of Practical Organic Chemistry, AR Tatchell, John Wiley.

Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.

Findley's Practical Physical chemistry, B.P. Levitt, Longman.

. Experimental Physical Chemistry, R.C Das and B. Behera, Tata McGraw Hill.
11.
12.
13.
14,

Ihorganic Experimens, J. Derek Woolings, VCH.
Microscale Inorganic Chemistry, Z. Szafran, R.M, Pike and M.M. Singh, Wiley.
Practical Inorganic Chemistry, G. Marr and B. W. Rockett, Van Nostrad.

The systematic Identification of Organic Compounds, R.L. Shriner and D.Y curlin.
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Class / & © M.Sc.
Semester / AT 1V
Subject / fsg Chemistry
Title of Subject Group  APPLICATION OF SPECTROSCOPY-II
fasg wqg @1 Mds
Paper No./ Y3403 THIS - I (Code- MCH-S11)
Compulsory / aifard @1 Optional / d&feus aifrard - Compulsory
Max. Marks Jr&aH 3@ © 50
Particulars/Rraxor
Unit-1 Ultraviolet and Visible spectroscopy Various electrormc transitions {t85-800

nm) Beer-Lambernt law, Effect of solvent on electronic transitions, ultraviolet
bands for carbonyl compounds, unsaturated carbony! compounds, dienes,
conjugated polyenes, Fieser Woodward rules for conjugated dienes and carbonyl
compounds, ultraviotet spectra of aromatic compounds. Steric effect in biphenyls.

| Unit-2 Infrared Spectroscopy Charucteristic vibrational frequencies of alkanes, alkenes,
alkynes, aromatic compounds, alcohols, ethers, phenols and amines. Detailed
study of vibrational frequencies of carboay! compounds (ketones, aldehydes,
esters, amides, acids, anhydrides, luctones, lactams and conjugated carbonyl
compounds). Effect of hydrogen bonding and solvent effect on wbratlonal‘
frequencics, overtones, combinalion bands and fermi resonance.

Unit - 3 Nuclear Magnetic Resonance of Paramagnetic Substances in Solution The |
contact and Pseudo contact shuts, factors afltecung puclear refaxation, some
applications including biodwmicul systelas, an overview of NMR of metal
| nuchde with emphasis on Prand ""Sn NMR.

Unit-4 Carbon-13 NMR Spectroscopy Generud considerations. chemical shift (aliphatic
olefinic, alkyne, aromatic. heteroaromatic and  carbowl carbon), couphng |
constants. Two dimension NMR spectioscopy-COSY, NOESY, OEPT, HMBC
and HMQC techniques, _ |

Mass Spcurome(rv Introduction 1on produwon El, Cl FD, ESI and Fr\B\|
factors  witecting  fragmentation, 1on analysis, aen leundance Nass spectral ‘
fragmentation of orcanic compounds. common functional groups, molecular r1on
pcak, mctusiable PC.l]m Ne Laflerty rearrangement, Nitrogen rule. High resolution
mass spectrometry. Stnucture clucidation of simple molecules nsing UV — Visible,
IR, NMR and mass spectrai techiques '

Unit-5

Ot
; @A)"%,\-L"’ b
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Suggested Readings:

N

o

O 0~ O

10.
. Application ol Spectroscopy of Organic Compounds, J.R. Dyer Prentice Hall.

12

3.

Physical Melhods for Chemistry, R.S. Drago, Saundess Compnay.

Structural Methods in Inorganic Chemistry, E.A.V. Ebsworth, D.W H. Rankin and S. Cradock,
ELBS.

Infrared and Raman Spectral ; Inorganic and Coordination Compounds K. Nakamoto, Wiley.
Progress in Inorganic Chemistry vol., 8, ed., F.A. Cotton, vol., 15 ed. S.J. Lippard, Wiley.
Transiion Metal Chemistry ed. R.L. Carlin vol. 3 dekker.

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

NMR, NQR, EPR and Mossbauer Spectroscopy in Inorganic Chemistry, . V. Parish, Ellis Haywood.
Practical NMR Spectroscopy, M.L. Martin. J.J. Deepish and G.J. Martin, Heyden.
Spectrometric Identification of Organic Compounds, R.M. Silverstein, G.C. Bassler adn T C.
Morrill, Iehn Wiley.

Introduction to NMR spectroscopy, R.J. Abraham, 1. Fisher and P. Loftus, Wiley

Spectroscopic Methods in Organic Chenistry D.H. Williams, 1. Fleming, Tata McGraw-Hill,
Suuctura) Methods in Inorganic Chemistry, E-A.V. Ebsworth, D.W.H. Rankin and S. Cradock,
ELBS.

- Introduction to NMR spectroscopy, R.J. Abraham, J. Fisher and P. Loftus, Wiley.

S M
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Twpes of liquid ervstals: Nematic. Smectic, Ferroelectric, Antiferroelectric. Various

Class / B&1 © M.Sec.
Semester / TR v
Subject / fas : Chemistry
Title of Subject Group SOLID STATE CHEMISTRY
frea wqg @1 Md® ;
Paper No./ 93993 BHTE 11 (Code- MCH-512)
Compulsory / &f¥ard a1 Optional / d&fea®m Affrard  : Compulsory
Max, Marks 3{O&HTH AT 50
Particulars / faavor
Unit-1 { Solid State Reactions
| .
I General principles, experimental procedure, co-precipitation as a precursory to solid state
reactions, kineucs of solid state reactions.
Unit-2 | Crystal Defects and Non-Stoichiometry
Perfect and imperfect crystals, wtriusic and extrinsic defects-point defects, line and plane
defects, vacancies-Schottky detects and Frenkel defects. Thermodynamics of Schotiky and
Frenkel defect tormation, colour centres, non-stoichiometiy and defects.
Unit-3 Electronic Properties and Band Theory
Metals msulators and semiconductors, electronic structure of solidsband theory band
i structure o fmetals, insulators and semiconductors, Intrinsic and extrinsic semiconductors, |
Cdoping semiconductors, p-n junctions, super conductors. Oplical properties-Application of |
optical and electron wicroscopy. Magneue Properties-Classificaton of materials : Effect
| of temperature caleulation of mugnetic moment, mechanism of ferro and ant
| terromagnetic vrdering super exchange ) e
| Unit-4 Organic Solids
Electrically conducting solids, vreanie charge wansfer compten, avganic metals, new
supereonductors. ‘
| |
| |
Unit-3 Liquid Crystals: i
|

| theories of LC, Ligud crystal display, New materials

Books Suggested.

B —

Solid stute chemistry wnd ns appheations, AR, West. Peenum,
Principles of the Solid State, H.V. Keer, Wiley Eastern.

Solid State Chemisiry, N.B. Hannay.

Sohd State Chemisiry, D.K. Chakrabarty, New Wiley Eastern.

S
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Class / &&l © M.Se.
Semester / AARTN Y
Subject / farera . Chemistry
Title of Subject Group BIOCHEMISTRY
fawa @ & Aids .
Paper No. / W¢-93 BHTS - 111 (Code- MCH-513)
Compulsory / aifsard a1 Optional / d&feus afsard - Compulsory
Max. Marks ST dH 3B 50
Particulars / fd@vor - i
| Unit-1 Metal lons in Biological Systems

Bulk and trace metals with special reference to Na, K, Mg, Ca, Fe, Cu, Zn, Co, and
K+/Na+ pump.

Bioenergetics and ATP Cyele.

DNA polymerisation, glucose storage, metal complexes in transmission of energy;
chlorophyll's, photosystem 1 and photosystem [l in cleavage of water.

, Transport and Storage of Dioxygen

Heam proteins and oxygen uptake structure and function of haemoglobin's, mygolobin,

haemocyanms and hemerythrin, model synthetic complexes of iron, cobalt and copper.

Unit-2 Electron Transfer in Biology

Structure and function of metal of proteins inelectron transport processes cytochrome's

and won-sulphure protems. synthetic models.

Nitrogen Nxatian

| | Biological niwrogen fixaton, and its mechanism, nitroeenase, Chemical nivrogen fixation.
Unit-3 Enzymes

Clnoductan and nstorical perspective, chermical and tiotogical catalysis, remairkable

nroperties of enzymes like catalytic power. specificity and reaulation. Nomenclature und

classification, extraction and purificaton Fischer's lock and key und Koshaind's induced

fit hypathesis, concept and 1dentifcation of active site by the use of inhibitors. affinuy

labeling and enzyime modification by site-directed mutagenesis. Enzyme kinetics,

Vhchiaels-Menten and Lineweaver Burk plots. reversible und irreversible inlbition.

Mechanism of Enzvme Action

Transion-stare theory, onientabon and Steise effect. acid-base cutalysis, covalent

Cutadysis, stram or distotton. Examples ol some tpical enzyme mechanisms for

‘ | chemotrypsin, rbonuclease, lysozyme and carboxypeptidase.

‘ Kinds ot Reactions Catalysed by Enzymes

| Nucleophilic displacement ona phosphonis atom, multiple displacement reactions and the |

coupling of ATP cleavuge 1o endergonic processes. Transfer of sulphate, addition und

elimmation reactions, enolic intermediates in [somerisations reactions, b-Cleavage and

condensation, some isomerization and rearrangement reactions Enzyme catalyzed

. carboxylation and decarboxylation,
Unit-4 C0~Enzvmc (_humetr)

Cofactors as denved from vilamines, coenzyimnes, prosthetic groups, apoenzynes.

Structure and biological furictions of coenzyme A, thiumme pyrophosphate, pyridoxal

phosphute, NAD+, NADP+, FMN, FAD, lipoic acid, viiamin B12, [\éeé:rléﬁn'ﬁwxé)l\lo |Wermf|e|d
reachions catalyzed by the above cofactors. Enzyvme Madels

RN
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Host-guest chemistry, chiral recognition and catalysis, molecular recognition, melecular
asymmetry and prochirality Biometnic chemistry, crown ether, cryptates. Cyclodextrins,
cyclodextrion-based enzyme models, chxarenes, ionospheres, micelles synthetic enzymes
or synzymes

Biotechnological Applications of Enzymes

large-scale prodeution and punfication of enzymes, techniques and methods of
immobilization of enzymes, effect of immobtlization on enzyme activity, application of
immobilized enzymes, use of enzvines in food and drink industry-brewing and cheese-
making, syrups from cron starch, cnzymes us targets for drug design. Clinical uses of

| cnzymes, enzyime therapy, enzyines and recombinant DNA Technology.

[ Unit-5 | Biological Cell and its Constitucnts

Biolouical ¢cell, structure and functions of proteins, enzymes, DNA and RNA in living
svstems  Helix couls transition.

Bioenergetics

Standard (ree energy change i biochemical reactions, exergonic, endergonic. Hydrolysis
ol ATP. svathesis of ATP from ADP

Biopolymer Interactions

Focees imvolved m biopolymer interactions. Electrostatic charges and molecular
expansion, hydrophobic forces, dispersion force interactions. Multiple equilibrium and
various (ypes ol bidning processes in biological systems. Hydrogen 1on titration curves.
Cell Membrane and Transport of Tons

Structure and functions of cell membrane, ion transport throtgh cell membrane,

rrreversible thermodynamic treatment of membrane transport. Nerve conduction.

Book Suggested
b Principles ot Biownoreame Chemistev, S.J Lippard and 1M Berg, University Saxence Books.
2. Bwmorgume Chennsuvg U Beetnd, TRB. Gray, ST Lippard and J S Valenane, Umversity Science
Rooks.

3. Inorgunie bischemistry vol. Tand 1l ed G.L. Eichhorn, Elsever.

4+ Progress in lnocgaime Chemistry, Vol I8 and 38 ed J ). Lippard, Wiley.

5 Bioorwwinie Chemustny s A chemical Approach to Enzvme Action. Hermann Duzas and C. Ponny,
Springer Verlay

6. Understanding Lizyvmes, Trevay Pulimer, Prentice Hadl

7. Enzyme Chemistry : Impact and apphications, Ed. Collin J suckling, chemistry.

8. Enzyme Mechanisims Ed. M.1. Page and A Williams, Royal Society of Chermustry.

9. Fundamentals of Enzymology, N.C. Price und L. Stevens. Oxford Unjversity Press.

10. Immobihzed Enzymes @ Aa Intiroduction and Apphications in Biotechnology, Michacl ID. Trevan,

FHohn Wiley.
UL Enzymanic Reaction Mechawsims C. Walsh. W H. Freeman,
12, Enzyme Structure and Mechamsm, A Fersht, W H. Freeman
13. Biochenustry : The Chemical Reactions of Living Cells, D.E Metzler, Acadeinic Press.
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Class / D&l - M. Sc.
Semester / WAER v
Subject / fawa Chemisiry

Title of Subject Group

fawg @z @1 fidw

Paper No. / WU GHID

Compulsory / 3ifa1d a1 Optional / dsfeas Af=ard
Max. Marks JifSr&aq e

Organic Synthesis

- OPT-1
. Optional
- 50

(Code- MCH-514)

Particulars / faaxo

Unit-1 | Disconnection Approach .'
An mtroduction to synthons and syathetic equivalents. Disconnection approach, functional |
group mter-conversions, the importance of the order of events wn organic synthesis, one ‘
group C-X and two group C-X disconnections, chemoselectivity, reversal of polarity,
cyclisation reaction, amine synthesis. Protection of groups, chemo, region and stereo |

_ selecvity, _ ]

I Unit-2 One Group C-C Disconnections
Alcohols and carbonyl compounds, regioselectivily, alkene synthests, use of acelylenes
and aliphatic Nito cornpounds in organic synthests.
' Two Group C-C Disconnections
Diels-Alder Reacton, ,3-difunctionalised compounds, a-b- unsaturated carbonyl
| compounds, control in carbonyl condensations, 1,5-difunctionalised compounds. Micheal
L | additon und Robinson annelation. - -
Unit-3 | Oxidation
| Introduction,  Different  oxidative  processes.  Hydrocarbons-ulkencs, aromatic  rings,
is:um':ned C-I1 groups (activated and unictivated) Alcohols, diols, aldehyde’s, ketones, |
ketals  and  carboxylic acids. Amines, hydrazines, and  sulphides  Oxidations  with
| ruthenium tetraoxide, iodobenzene diacetate and thalliumy, (J1y Nitrate |
i Reduction |
Inroduction, Different reductive processes Alkanes, alkenes, altkynes, and aromatic rings. |
Curbonyl compounds-aldehydes, ketones, acids und thew dervatives, Epoxides Nitro, |
| [ nitrosa. azo and oxime groups  Exponide. Nutra, Nitroso, uza and oxime  groups |
L | Hydrogenolysis. S — L - _i
Unit-4 L Organometatlic Reagents
Pemciple. preparations, properties and applications ol the folfowing in organic synthesis |
Cwith mechantstic details. Group and 1 metal organic compounds Li, My, Hy, Cd, Zn and
' | CeCompounds.
| Unit-3 Synthesis of some complex molecules: _ ‘
| | Application of the above in the synthesis of following compounds:
| | Canpior, longifoline, cartisone, reserpine. vuamin D, juvabion, aphidicolin and ‘
| fredencamyein. A |
Suggested Readings: o _ _ B n _ -
I Designing Orgame Synthiesrs, S Warren Wiley,
2. Organic Synthesys-Concepr, Methods and Sturting Materials, J Fuhrhop
3. Some Modern Methods of Orgame Synthesis W carruthers, Caambridge Univ, Press.
4. Modem Synthetic Reactions O House, WA Benpamim
S Advanced Organie Chenssty : Reactions, Mechanisims wnd Stucture, I Mareh Wiley,
6 Principles. of Greanic Chenustry Part B F u Carey and R J. Sundberg, Plenum Press Sigrﬁm_ﬁ}ﬁlﬁ'NP itfedified
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Class / ®efl M.Sc.
Semester / VAT A%
Subject / faug . Chemistry
Title of Subject Group Chemistry of Natural Products
fga vz &1 Nds :
Paper No. / Y3999 BATS OPT-2 (Code- MCH-515)
Compulsary / af¥@d a1 Optional / 3&foaw afward  Optional
Max, Marks AfTHAR 3D 50
Particulars / i:d?l?_‘ifr
| Unit-1 | Terpenoids and Carotenoids ‘

Cualoifications, nomenclature, occurrence, Isolatton, general methods of structure
| delermination, 1soprene rule. Siructure determination, stereochemistry, brosynthesis and
synthesis of the following representative molecules = Ciiral, Geraniol w-Terpeneol,
' Menthol.  Furnesol, Zingiberene, Santonm, Phytol, Abtetic acid  and B-Carotene.

| Unit-2 | Alkaloids
Defimuon, nomenclature and physiological action, occurrence, isolation, general methods

[ of structure elucidanon, degradation, classification buased on mitrogen heterocyclic ring,
\ ‘ role ol alkaloids in plants, Structure, stercochemistry, synthesis and biosynthesis of the
l
l

_following : Ephedrine , {+)- Coniine, Nicotine, Atropine, Quinine and Morphine.
| Steroids

Occurrence, nomenclature, basic skeleton, Diel's hydrocarbon and  stereochemistry,
[solation, Structure determumation and svathesis of Cholesterol, Bile acids, Androsterone,
Testosterone, Estrone, Progesterone, Aldosterone, Biosynthesis of Steroids.
Unit-4 Plant Pignients _ o .
Occurrence, nomenclature and general methods of structure determination. Isolution and 1
syitbieais of Apigenin, Luteolin Querceting Myreetm, Quercelin 3-vlucoside, Vitexin,
Diadzein, Aurevsin,  Cyanidm-7arabwostde, Cvanidin, Husuudin,  Bwoswnthesis  of |
lavonoids: Acetate pathway and Shikinuc acid pathway:,
Prophyrins |

Structure and synthesis of Haemoglobin and Chloraphyil

| Prostaglandin |

c
=
0}
Y]

Occeurrence, nomenclature, classitication, brovencsis and physiological elfeets. Syathesis
ol PGE2 and PGF2a.

| Pyrethroids and Rotenonces

' Synthesis and reactions of Pyrethroids and Rotenones. (For structure elucidation, emphasis
] - | s to be placed on the use of spectral parameters wherever possible).

Suggested Readings: _ '

I Nauural Products : Chemistry and Biologicat Sumificance, J Mann, R.S. Davidson, J.B. Hobbs, D V.
Banthrope adn J B Harbome, Longmuan, Esses.

2. Organic Clemuistty Vol 2 1L Finar, ELBS

3. Stereoselechive Synthesis @ A Practical Approach, M Norgradi, VCH

4. Rodd's Chemistry of Carbon Compounds, Fd. S. Coffey, Elsevier

5. Chemistry, Biological and Pharmacological Properties of Medicinal Plants from the Americas, Ed

Kurt Hostettmann, M.P Gupta and A Marston. harwood Academic Pllb]lb|§@)ﬁ@' matdire Notifiedified
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Introduction to Flavonoids, B.A. Bohm. Harwood Academic Publishers.

. New Trends in Natural Product chemistry, Ataaur Rahman and M.L. Choudhary, Harwood
Academic Publishers.

Insecticides of Natural Origin, Sukh Dev, Harwood Academic Publishers.

\
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Class / et M.Sc.
Semester / AR ERAY,
Subject / frg Chemistry
Title of Subject Group - “ Analytical Chemistry
fva wg @ Ndw
Paper No. / 93449x BA1H OPT-3 (Code- MCH-516)
Compulsory / 3f¥ard a1 Optional / dwfeqe sifyard  Optional
Max. Marks Sferedd 3@ ' 50
Particulars / fa@zor
J Unit-1 ‘ Introduction -

Role of analytical chemistry Classificaton  of analytical methods classical  and
insttumental. Types of instrumental analysis. Selecting an analytical method. Neatness and
| cleanhiness laboratory operations and practices. Analytical balance. Techniques of
weighmg, errors. Volumetric glassware cleaning and cahbration of glassware. Sample
Volumetric glassware cleaning and Calibration of glassware. Sample preparation-
‘ dissolution and decompositions. Gravimetric techmgues. Selecting and handling or |
| reagents. Laboratory notebooks Safety in the analytical laboratory.

‘ Errors and Evaluation Defmition of (erms in mean and median. Precision-standard
deviapon, relative standard deviation. Accuracy-absolute error, relative crror Types of
ervor i expernimental data determinate (systemutic), indeterminate (or random) and gross.
Sources of error and the effects upon the analytical results. Methods for reporting
analytical data. Stanstical evaluation of data-indetermmate errors The uses of statistics.

Unit-2 | Food analysis
Marsture, ash, crude protein. fat crude hiber. carbohydrates, calcinm, potassium, sodium
and phosphate. Food adulteration-common adubterants in food, comamination ol foods
Csffs. Microseopic examination of foods for adulterants. Pesticide analysis in food |
Ip:'m‘.—;ii‘u Extruction and purificanon of sample. HPLC. Gas chromatoaraphy  for |
Lorzmnophosphates, Thin-laver chromatography Tor dentification ot chlormated pesucides
| m food products -
Analysis of Water Pollution !
| ‘Ol'lgiﬂ of Waste water, (ypes, water pollutants and their elleets. Sources ol water |
polluton-domestic. induostrial. agrcaltural sarl and admactive wasies s ~sonrces ol

| pollutton. Objectives of analysis-purameter tor analysis-colour, turbidity, total solids.
conductivity, acudity, alukalinity, hardness, chlorde, sulphawte, Nuortde, silicd, phosphates |
I adn different forms of mitrogen, Heavy metal pollution-public health significance of
| cadmium, cluvomium, copper, lead, zinc, managanese, mercurry and arsenic. Gcneral‘
| survey of nstnnmental technique for the analysis of heavy metals v aqueaus svstens. |
Measurements of DO, BOD, and COD. Pesucides as water pollutants and analysis Warer ‘
| pollution laws and standurds. l

Unit-4 Analysis of soil, Fuel, Body Fluids and Drugs

(@) Analysis of Soil, moisture pH total nirogen, phosphorus. sihica, lime, magnesia
manganese, sulphur and alkah salts.

‘ | Fuel analysis : hquid and gas. Ulumate and proximate analysis-heating values-grading of

| coal. Liguid fuels-Aash powst, uniline point, octane number and carbon residue. Gascous

! ) | fuels-produced gas and water gas-calonific value.

1l
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Unit-5§ (a) Clinical Chemistry : Composition of bleod-collection and preservation of samples.
Clinical analysis. Serum electrolytes, blood glucose, blood urea nitrogen, uric acid,
albumin, globulins, barbiturates, acid and alkaline phosphates. Immunoassay : principles
of radio immunoassay (RIA) and applications. The blood gas analysis trace elements n the
| body

(b) Drug ana]ysis ' Narcolics and dangerous drug. Chssiﬂcalion of dru;,s Screening by

Suggested Readmgs.

I Analytical Chenmistry, G.D. Chnisuan, J. Wicy.

2. Fundamentals o analytical Chemistry. D.A. Skoog. D.M. West and F.J. Hooler, W.B Saunders.
3. Analytical Chemstry-Principles. J.H. Kennedy. W.B. Saunders.

4. Analytical Chenustry-Principles and Techniques LG. Hargis Prennice Hall,

5 Principles of Instrumental analysis D.A. Skoop and J.L. Loury, W.B. Saunders.

6. Principles of [nstrumental Analysis D.A. Skoog W.B. Saunders.

7 Quantitative Analysis, R.A. Day, Jr. and A.L. Underwood, Prentice Hall.

8. Euvironmental Solution, S.M. Khopkar, Wiley Eastern.

9. Basic Concepts of Analysis Cheomistry, S.M. Khopkar, Wiley Eastern.

10. Handbook of Instrumental Techmques for Analytical Chemistry, F. Settle, Prentice Hall

Sigriiynathire Noilierified
gr&@m}

,". ,‘«'




Department of Higher Education, Govt. of M.P,
Post Graduate Semester wise Syllabus
ns recommended by Central Board ol Studies snd approved by the Governor of M.P.
I7g en v w g, wEA
FEHR HeTHl B fad AR YR g EH
BN ADYA SH F AN dW ® 0. P WS W AT

Session (3) 2010 — 2071

Class / B&1 M. Sc.

Semester / R v

Subject / fqurg . Chemistry

Title of Subject Group Electrochemistry

fawa wqE &1 T

Paper No. / 9343 BHIG

OPT-4 (Code- MCH-517)

Compulsory / 3ifx@id a1 Optional / d&feas aif¥ard . Optional

Max. Marks Jferean 3w )
Particulars / faavor
Unit-1 1. Conversion and Storage of Electrochemical Energy Present status of cnergy

consumption : Pollution problem. History of fuel cells, Direct energy conversion by
electrochemical means Maximum intrinsic efficiency of an electrochemical converter
Phvsical interpretation of the Carot efficiency factor in electrochemical energy

converters. Power outputs,

electrochenucal Generators (Fuel Cells) - Hydrogen oxygen cells, Hydrogen Air cell,
Hydrocarbon air cell, Alkane fuel cell, Phosphoric and fuel cell, direct NaOH fuel cells,
applications of fuel cells

Electrochemical Energy Stornge :

Properties of Electrochemical energy storage @ Measure of battery performance, Charging
and discharging of a battery, Storage Density, Energy Density. Classical Baueries : (1)
Leud Acid (i) Nickel-Cadmium, (i) Zine manganese dioxide. Modern Batteries . (i)
Zinc-Air (1) Nickel-Metal Hydride, (uiy Lithiumy Battery, Future Electricity storers
Storage i (1) P_Iy(lmgen, (1t) Alkali Metals, (iii) Non aqueous 501111501_1_3__

Unit-2 | Corrosion and Stability of Metals :
Civilization and Surface mechanism of the corrosion of the metals; Thermodynamics and
the stabihty of metals, Potential -pH (or Powbaxy Diaphragmsl; uses and ubuses,
| Corrosion current and corrosion potental -Evans dwerams. Measuvement ol corvosion tute

L0 Weight Loss method, (n) Electrochenncal Method

Inhibiting Corrosion :

- Cathodic and Anodie Protection. (i) Inhibiron by uddiion of substrates t the electrolyte
| Lenvironment, (n) by charging the corroding method from external source. anodic
' Protection, Organie inhibitors, The (uller Story Green intubitors
| | Passivirtion :

Structure of Passivation films. NMechatsm of Passivution, Spontancous  Passtvation

| Nature's method for stabilizing surfaces. L .y

Unit-3 | Bioclectrochemistry _ ;

. ‘ bioelectrodics, Membrane Potenvals, Simplistic theory, Modern  theory, Electrical

| | conductance 1n biolopical organisia. Electronie, Protonic electrochemical mechantsim of
nervous systems, enzymes as cleclrodes.

‘ KKinctic of Elcctrode Process :

| Essentials of Electrode reaction. Current Density, Overpotennal, Tafe] Equation, Butler

|\"olmer equation. Standard cate constant (KO) and Transfer coefficient (a), Exchange

Current.
|' \ Irreversible Electrode processes : Criteria of irreversibihty, informatino  from
| ureversible wave,
Unit-4 Methods of determining kinetic purameters for quasiq'\-'cr%' . 'ﬁé&ﬂi‘@d
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Session (83) 2010 ~ 2011

waves Kailtccky‘s methods, Meits  lsrael  Method, Gellings method
Etectrocatalysis :
Chemical catalysts and Electrochemical catalysts withy special reference to purostates,
porphyrin oxides of rare earths. Electrocatalysis in simple redox reactions, In reaction
involving adsorbed species. Influence of various parameters

Unit-5

Potential Sweep Method :

Linear sweep Voltammetry, Cyclic Voltammelry, theory and applications. Diagnostic

cntetia of eych voltammetry Controlled current microelectrode technigues @ comparison

with controlled potentials methods, chronopotennometey, theory ad applications.

Bulk Elcctrolysis Methods :

Controlled polential coulometry, Controlled Coulometry, Electroorganic synthesis and its

important appbcations. Stripping analysis : anodic and Cuathodic modes, Pre electrolysis

uand Stripping steps, apphications of Stripping Analysis. !

Suggested Readings:

. Modem Electrochenustry Vol || Ha. Vol. 1IB JJOM Bockris and A.K N. Reddy, Plenum Publication,
New York.

90N OV A L

Polarographic Techniques by L. Mertes. Interscience

“Fuel Cells . Thjeir efectrochenuistry”. McGraw Hill Book Company, New York.

Modern Polarographic Methods by A M. Bond, Marcell Dekker.

Polarography and allied techruques by K. Zutshi, New agc International publicatin, New Delh.
"Electroaalytical Chenustry by Basil H. Vessor & Galen W ; Wiley Interscience.

Electroanalytical Chemistry by Busil H. Vessor & alen w ; Wiley Interscience.

Topies n pure und Applied Chemisty, Ed. S. K. Rangrajan, SACST Publbication, Karakudi (i)

%5\%
/55. @JLQ,
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Session (F3) 2010 — 2011

Class / @& " M.Sc.
Semester / AHER v
Subject / fawa Chemistry
Title of Subject Group Medicinal Chemistry
frya w9 &1 W® :
Paper No./ J3703 &HI® . OPT-S (Code- MCH-518)
Compulsory / 3f¥ard ar Optional / I&fegs afard . Optional
Max. Marks 3MST@dA 3 . 50
- Particulars / fawor o -
\ Unit-1 Structure and activity : Relatlonshjp between chemical structure and biotogical ncti\‘llyl
(SAR). Receptlor Site Theory. Approaches 1o drug design. Introduction to combinutortal |
| synthesis i drug discovery. Factors affecting bioactivity, QSAR-Free-Wilson anulysis,
‘ - | Hansch analysts, relationship between Free-Wilson analysis and Hansch analysis. |
Unit-2 Pharmacodynamics:

::-i.]ni{-3

' Unit-4

| Unit-§

=

| Tertenadne, Cimnarizine, Salbutamol and Beclomethasone dipropionate.

Introduction, elementary (reatment of enzymes stimulation, enzyme mhibition,
sulfonamtides, membrane active droes, drug metabolism, xenobiotics, bhiotransformation,
_significance of drug metabolism in medicinal chemistry.
Antibiotics and antibacterials

Introduction, Antibiotic B -Lactam type - Penicillins, Cephalosporins,  Anttuberculuar -
Streptomyetn,  Broad spectrum antibiotics — Tetracyclines, Anticancer - Dactinomycin |

| (Actinomycin D)

Antifungal —
polyencs, Antubactenal = Ciprotlonacin, Norfloxacny, Anuvical — Acvelovir

Antimalarials - Chemotherapy of malina. SAR. Chloroqume, Chloroguanide and
Mefloquine )
Non-steroidal Anti-inflammatory Drugs :

| Diclotenac Sodium. Ibuproten and Netopam

Antihistaminie and antiasthmatic agenty :

Books recommended

]
5

[

AN

O 0D ~J O~ W

ltroduction to medicmal chiemistry, AL Grinvuaee, Wiley-\ CUL

Wilson and Gisvold's Text Book of Orginie Medicindd and Pharmaceutical Chemistry, 1l
Robert I Dorge.

An Inlroduction to Drug Deaien, S S Pandeya and 1.R. Dimmock, New Age Internattonal
Burger's Medicianl Chemistry and Drug Discovery, Vol-1 (Chapter 9 and Chapter 14), Ed.
M EWolIff, John Wilcy

Goodman and Gilman's Pharmacoloical Basss of Therapeutics, Mc GRaw-Hill.

The Organic Chemistry of Drug Design and Dug Action, R.B. Silverman, Acadenuc Press
Strateyies for Orgunye Drug synthesis and Design, D.Ledmicer, Jolm Wiley.

Principles of Medicmal Chenistry W.0.Fove

Medicinal Chenustry, The Role of orgamic chemist v Drug Research, S M. Roberts and B.J.
Pricer

%L\Jdu S|gr&rgmf}lijé'p ifiedified




SEMESTER IV
{Duration: 6-8 hrs in each branch)
Practical examination shall be conducted separately for each branch.

Inorganic Chemistry

Preparation 12
Instrumentation 12
Record 04
Viva Voice 05

Preparation

Preparation of selected inorganic compounds and their study by IR, electronic spectra, and magnetic
susceptibility measurements. Handling of air and moisture sensitive compounds involving vacuum lines.
Selection can be made from the following :

1. Sodium tetrathionate Na,S,0,.

2. cis-[Co(trien) (NO,),]CI.H,O

3. Metal complex of dimethyl sulfoxide : CuCl,.2DMSO J.Chem. Educ., 1982, 59, 57.

4. Synthesis of metal acethylacetonate : Inorg. Synths, 1957, 5, 130, 1963, 1, 183.

5 tris(acetylacetonato)manganese(lll), [Mn(acac),);

6. Bis(acetylacetonato) complexes of Cu(ll}, Co(ll), and OV(IV)

7. Cis and Trans [Co(en),Cl,]’.

8. CuyHagl,

Spectrophotometric Determinations

a. Nickel by extractive spectrophotometric method.

b. Copper-Ethylene diamine complex : Slope-ratio method.

d. Determination of Keq of M — L systems such as Fe (lll) — Salicylic acid or Fe(lll) — B — resorcilic acid
by Job’s &Mole ratio method.

Flame Photometric Determinations
a. Sodium and potassium when present together.
b. Lithium/calcium/barium/strontium.

c. Cadmium and magnesium in tap water.

Potentiometric Titrations:

1 FAS Vs KZCrzo7
2. FAS Vs, Kl\/an4
3. Determination of phosphoric acid in cola beverages by pH titration.

Conductometry.

Sigridigmahire Notiftedified
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1. Verification of Debye Huckle theory of ionic conductance for strong electrotytes KCI, BaCl,, KzSO,,
KafFe(CN)s]

Conductometric Titrations: (2) NaOH Vs. HCI (b) NaOH Vs. Boric acid
Analysis of Electronic Spectra of transition metal complexes at least for one system [dn (Oh) or

ZN

(Td)] and calculation of Crystal Field parameters, interelectronic repulsion parameter and bonding
parameter.

SEMESTER IV
Organic Chemistry
Extraction of Organic Compounds from Natural Sources 12
Spectrophotometric Determinations or Estimations 12
Record 04
Viva Voice 05
Extraction of Organic Compounds from Natural Sources
1. Isolation of caffeine from tea leaves.
. Isolation of casein from milk
. Isolation of lactose from milk
. [solation of nicotine dipicrate from tobacco.
. {solation of piperine from black pepper.

2

3

4

5

B. Isofation of lycopene from tomatoes.

7. Isolation of b-carotene from carrots.

8. Isolation of eugeno! from clove.

8. isolation of (+) limonine from citrus rind.

Spectroscopy

Identification of organic compounds by the analysis of their spectral data (UV, IR, PMR, CMR & MS)
Spectrophotometric (UV/VIS) Estimations

1. Amino acids 2. Proteins 3. Carbohydrates

Determination of the percentage or number of hydroxy} groups in an organic compound by acetylation
method.

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

Nort—
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SEMESTER IV
Physical Chemistry

Thermodynamics/Instrumentation 12
Chemical Kinetics 12
Record 04
Viva Voice 05

Thermodynamics
1. Determination of partial molar volume of solute (e.g. KCI) in a binary mixture.
2. Determination of partial molar volume of ethanol in a binary mixture.
3. Determination of the temperature dependence of the solubility of a compound in two sclvents
having similar intromolecular in tetractions (benzoic acid in water and in DMSO water mixture
and calculate the partial molar heat of solution.

Chemical Kinetics
1. Determination of energy and enthalpy of activation in the reaction of KMnO4 and benzyl alcohol
in acid medium.
2. Determination of the velocity constant for the oxidation of iodide ions by hydrogen peroxide
study the kinetics as an iodine clock reactions.

3. Kinetics of an enzyme catalyzed reaction.

Potentiometry
15. Estimation of halides (CI,Br and | ) in a binary and ternary mixture potentiometrically.
16. To find out the composition of zinc ferrocyanide precipitate on adding zinc sulphate to acidified
potassium ferrocyanide solution potentiometrically.

Books Suggested
1 Vogel's Texthook of Quantitative Analysis, revised, J. Bassett, R.C. Denney, G.H. Jeffery and J.
Mendham, ELBS.
2. Synthesis and Characterization of Inorganic Compounds, W.L. Jolly. Prentice Hall.
Experiments and Techniques in Organic Chemistry, D.P. Pasto, C. Johnson and M. Miller,
Prentice Hall.
Macroscale and Microscale Organic Experiments, K.L. Williamson, D.C. Health.
Systematic Qualiative Organic Analysis, H. Middleton, Adward Arnold.
Handbook of Organic Analysis-qualitative and Quantitative. H. Clark, Adwarg Arnold.
Vogel's Textbook of Practical Organic Chemistry, A.R. Tatchell, John Wiley.
Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.

© o N o g b

Findley's Practical Physical chemistry, B.P. Levitt, Longman.

o
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10. Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.

11. Inorganic Experimens, J. Derek Woolings, VCH.

12. Microscale Inorganic Chemistry, Z. Szafran, R.M, Pike and M.M. Singh, Wiley.

13. Practical Inorganic Chemistry, G. Marr and B. W. Rockett, Van Nostrad.

(4. The systematic Identification of Organic Compounds, R.L. Shriner and D.Y. curlin.

oot
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M.Sc. Zoology Semester | : e

s.No. | Paper Topic of paper Max.Marks | Total
1. Theory Blosystematics, Taxonomy and 40 +10 200
paper | Evaluation
2. Theory Structure and function of 40 +10
paperll invertebrate
3. Theory Quantitative biology, Biodiversity 40 +10
paper lll and wild life
4 Theory Blo molecules and structure 40 +10
paper || Biology
S. Practical Related to | and Il Theory paper 50 . 1100
| paper |
6. Practical Related to Ill and IV Theory paper | 50
paper Il

E=ARPRESHHRIARDW
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M.Sc. Zoology Semester Il

S.No. Ta“per Toplc of paper Max.Marks | Total
1. Theory General and Comparative animal 40 +10 200
| paper | physiology and Endocrinology
2. Theory Population Ecology and 40 +10
| paperli Environmental physiology
3. Theory Tools and Techniques for Blology 40+10
paper i
4 Theory Molecular cell Biology and Genetics | 40 +10
paperlll |
5. Practical Related to | and Il Theory paper 50 100
paper| ' ~- .
6. Practical Related to lll and IV Theory paper | 50
paper :

Sigriaigmeatire Notifiedified
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M.Sc. Zoology Semaester lil

S.No. T‘FTa])er Toplc of paper Max.Marks | Total
1. Theory Comparative anatomy of 40 +10 200
paper | Vertebrates
2. Theory Limnology 40 +10
| paperll
3. r Theory Ecotoxicology 40+10
paper Wi
4 Theory Aquaculiture 40 +10
| paper Il
5. Practical Related to | and 1l Theory paper 50 100
paper |
f. Practical Related to it and IV Theory paper | 50
I Ipaperu

Sigrisigmatdire Notifiedified
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M.Sc. Zoology Semester IV

S.No. Paper Topic of paper Max.Marks | Total
1. Theory Animal Behaviour and Neurophyslology 40 +10 200
_paper
2. Theory Gamete Biology, Development and 40 +10
| paperli Differentlation e
5. Theory Optional Paper Group ~1 40 +10
paper lll {a) Fish ( Ichthyology) structure and
function
Or
(b) Cell biology
Or
(¢) Entomology
' Or
{d) wild life conservation
Or
(e} Biology of vertebrates immune
system
Or
(f} Limmnology Or Aquaculture
4 Theory Optional Special paper Group 2 40 +10
paper IV (a) Pisci culture and economic

importance of fish
Or
(b) Cellular organlzation and
molecular organization
Or
(c) Applied entomology
Or
(d) Environment & Biodiversity
Or
(e) Molecular endocrinology and
reproductive technology
Or
{(f) Limnology and fish productivity
Or
() Applied aquaculture
Or
{h) Protein Nucleic aclds and
metabolic regulation
Or
(i) Sericulture

Slgr&rgmat[silxeNp iffedified




5. Practical Related to | and li Theory paper 50 100
paperl
6. Practical Related to Optional paper from Group | 25+25 =50
B | paper I and Group il
e | Project | Job Work 50 . 50

TS \/1 y m&j/,/
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M.Sc. Zoology

Semester — I
Semester — 11
- Semester — 111

Semester — 1V
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). Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates

As recomimended by Central board of Studies and

.
J.

). . Approved by HE the Governor of M.P.

9- Session 2015-16

). .$c. Zoology

i Semester | \
3 Paperl

Biosystematics, Taxonomy and evoluation

Unit- 1
1. Definition and basis concepts of biosystematics.

Hiswory of classificalicn,
Toxonsiny: Themota.onomy, cytotaxonomy and molecular taxonomy.,

Theories of biological classification: hierarchy of categories.

[

Unit:- 2

1. Taxonomic Characters- Different kinds. Origin of reproductive isolation, biclogical mechanism of

genetic incompatibility.
. Taxonomic procedures: Taxonomic collections, preservation curetting.
’ Taxonomic keys, different types of keys, their merits and demerits.
International code of Zoological Nomenclature (ICZN): Operative principals, interpretations and
application of important rules, Formation of Scientific names of various Taxa.
Unit:-3 A
1. Taxonomic categories hieragchy categories, higher categories .
2. Species concept- species categories ,Subspecies, infraspecific categories.

O 3. Shannon weiner Index.
4. Dominance Index : siinilarity and dissimilarity Index .
Unit:-4 ' \
1. Concepts of evolution and thearies of organic evolution.
- 2. Cancepts of populatinn genetics, Hardy ~- Weinberg law of genetic equilibrium.
t 3. Destabilizing forces: Natural selection mutation, genetic drift, migration and meiotic drive.
4. Genetic polymorphism
Unit - 5
z 1. Concepts and mechanism of speciation.
t 2. Micro and Macro Evolution. i
- 3. Theories of Evolution, {
4. Gene Evaluation. N 0L~ —L
Sigrizigmeatiire Notifiedified
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Department of Higher education, Govt. of ML.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.
Session 2008-09

MSc Previous
Subject: Zoology
SEMESTER -I
Paper-I List of Books

SUGGESTED READING MATERIAL

M. Koto-The. Biology of biodiversity-Springer
E.O. Wilson-Biodiversity-Academic Press Washington.
G.G.-Simpson-Principle of animal taxonomy Oxford IBH Publication
company.
E-Mayer-Elements of Taxonomy
Bastchelet-F-Introduction to mathematics for life scientists Springer
Verlag, Berling.
Skoal R.R. and F.J Rohiff Biometry-Freeman, San-Francisco.
Snecdor, G.W. and W.G. Cocharan Statisical Methods of affiljated-East-
West Press, New Delhi.

Murry J.D. Mathematical Biology-Springer, Verlag, Berlin.
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Department of Higher education, Govt, of M.P.
Semester wise Syllabus for Post Graduates
As recommended by Central board of Studies and
Approved by HE the Govermor of M.P.
Session 2008-09

- e

Class - M.Sc.
Subject - Zoology
» Paper Title - Paper I STRUCTURE AND FUNCTION OF INVERTEBRATES
Semester - I )
- Max. Mark— 50
3 , UNIT -1
' 1. Origin of metazoa
; ' 2. Organization of Coelom
/ A. Acoclomates
‘e B. Pscudocoelomates

] C. Coclomates
3. Locomotion.
A. Amoeboid flageller and cillary movement in protozoa
B. Hydrostatic movement in Coelentgrata
C. Annelida and Echinodermata

N~

| UNIT -1
- A: NUTRITION AND DIGESTON
Patterns of Feeding and digestion in lower metazoa, Mollusea,
Echinodermata Filter feeding in polychaeta.
B: Respiration
Organs of respiration : Gills, lungs and trachea, respiratory pigments.
Mechanism of respiration.

N\ Niey
T

[—g

\ UNIT - 111
EXCRETION
Excretion in lower invertebrates.v”
— Excretion in higher invertebrates. v/
Mechanism of Osmoregulation.

UNIT - IV A
NERVOUS SYSTEM. /LM

AP
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Primitive Nervous systems-Coelenterata and Echinodermata.
Advanced nervous system in Annelida, .~
Arthropoda (Crustacea and Insecta) anEl Mollusa (Cephalopoda) v~
\ |
'.Jx'"i{:r A |
et 4
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UNIT -~V [
A.INVERTEBRATES LARVAL FORMS AND THEIR g§
EVOLUTIONARY SIGNIFICANCE.
A. Trematoda and Cestoda .
B. Larval forms of Crustacea
C. Larval forms of Mollusea
D. Larval forms of Echinodérmata.
B. 1. Structure affinities and life history of the following minor
noncoelomate Phyla -
A. Rotifera
B. Entoprocta
2. Structure affinities and life history of the following minor Phyla
A. Phoronida
B. Ectoprocta

Suggested Reading Material —

1. Hyman, L.H. The invertebrates, Nol. [.protozoa through Ctenophora,
McGraw Hill Co., New York
2. Barrington, E.J.W. Invertebrate structure and function. Thomas Nelson
anmd Sons Ltd., London.

3. Jagerstein, G. Evolution of Metazoan life cycle, Academic Press, New
York & London.

4. Hyman, L.H. The Invertebrates. Vol. 2. McGraw Hill Co., New York.

5. Hyman, L.H. The Invertebrates. Vol. 8. McGraw Hill Co., New York and
London. )
6. Barnes, R.D. Invertebrates Zoology, III edition. W.B. Saunders Co.
Philadelphia.

7. Russel-Hunter, W.D. A biology of higher invertbrates, the Macmillan Co.
Ltd., London. ‘

8. Hyman, L.H. The Invertebrates smaller coelomate groups, Vol.
V.Mc.Graw Hill Co., New York.

9. Read, C.P. Animal Parasitism. Parasitism. prentice Hall Inc., New Jersey.
10. Sedgwick, A.A. Student text book of Zoology. Vol. LLII and III. Central
Book Depot, Allahabad.

11. Parker, T.J., haswell W.A. Text book of Zoology, Macmillan Co.,
London.

foe Qo
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Post Graduates
As recommended by Central board of Studies and

Approved by HE the Governor of M.P.
Session 2008-09

M.Sc. Previous
1 Sem III Paper
Quantitative biology, biodiversity and wildlife

Unit—1 Quantitative biology
- Basic mathematics for biologists
- matrices and vectors
- Exponential functions
- Differential equations integration
- Periodic functions

- Sprobability distribution properties and probability theory

Unit—-1I
- Experimental designing and sampling theory
- Completely randomized design and randomized bjock design -
- Analysis of variance
- Co-relation- types of correlation

- Karl person!s coefficient correlation

- Regression > @

}5
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Unit — 11 Biodiversity ’j
concept and principal of biodiversity @

causes for the lose of biodiversity
Biodiversity conservation method

Medicinal uses of forest plant

Unit - IV Wildlife of India, types of wildlife

Values of wildlife positive and negative
Wildlife protection Act
Conservation of wildlife in India

Endangered and threatened spices

Unit ~ V Wildlife and conservation

\

\/(\7

National Parks and Sanctuaries

Project Tiger

Project Gir lion ang Crocodile breeding project

wildlife in M.P. with references to Reptiles Birds and mammals

Biospheres reserves

Suggested Readings Materials

- Bataschelet. E. Introduction to mathematics for site scientist springer-verlag, berling
- Jorgenserr, S.E. Fundamental of Ecological modling E. sevier New York
- Lenderen D. Modelling in behavioral ecology. Chapman & Hall London U.K.
Sokal, R.R. and F. J. Roh_it Biometry Freeman San Francisco
- Snedecor, G.W. and W.G. cochran, statical methods, Affilited East, West Press New
Delhi (Indian ed.)

- Muray , J.D. Methamatical Biology, Springer Verlag Berlin
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Pelon, E.C. The interpretation of ecological data : A promer on classification and

ordivation.
A. lewis — Biostatics

B.K. Mahajan Methods in Biostatics

V.B. Saharia wildlife in India

S.K. Tiwari wildlife in central India

1.D. Murrey Mathematical Biology

Georgs & Wilians Startical method

R.K. Tondon Biodiversity Texonomy & Ecology
ML.P. Arora An Introduction to prevantology

P.C. Kotwal Biodiversity and conservation
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Ist Semester
Suggested reading materials:

M. Koto : The Biology of Biodiversity. Springer.
E. O. Wildon : Biodiversity. Academic Press Washington.
G.G. Simpson : Principles of Animal Taxonomy. Oxford IBH
Publication Company.
E. Mayer : Elements of Taxonomy.
Dobzansky : Biosystematics.

Dallela and Sharma : Animal Taxonomy and Museology.
Dodzhansky: The Genetics and origin of species. Colurnbla University
Press.

Futuyama D.1. Evolutionary Biology. INC Publlshers Dunderland.
Jha A.P. : Genes and Evolution — John Publication, New Delhi.
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3 Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
> As recommended by Central board of Studies and
d Approved by HE the Governor of M.P.
3 Session : 08-09
? Class: M.Sc.
3 SEMESTER -1
N Paper: TVth Paper
- BIOMOLECULES AND STRUCTURAL BIOLOGY
D
) Unit -1
) Chemical Foundation of bilogy
= - PH, PK, acids bases, buffers, weak bonds
E - Free energy, resonance, isomerisation
2 - Acid soluble pool of living tissues — aminoacids,
» monosaccorides, oligosaccharides, nucleotides, peptides.
). - Nanoparticles
Y v\ - Biomaterials*
3 oty Unit-1TI
[ 1. Primary, Secondry, tertiary and quaternary structures of proteins, protein folding and
B denaturation
2. DNA & RNA: Double helical structure of DNA, Structure of RNA, role of RNA in gene
D ) expression
3. DNA replication, recombination and repair l
D ) 4. Functional importance of lipid storage and membrane lipids !
5. Membrane channels and pumps
o ) Umt -1 -
. 1. Basic concepts of metabolism: Coupled and interconnecting reactions of metabolism
D cellular energy recources and ATP synthesis
v 2. Glycolysis and glyconeogenesis
O \ 3. Citric acid cycle
N 4. Oxidative phosphorylation : Protein and it's reguiation
4 5. Fatty acid metabolism: Synthesis and degradation of fatty acids
O Unit - IV
t 1. RNA synthesis and splicing
2. Biosynthesis of amino acids
‘ 3. Biosynthesis of nucleotides
&) 4. Biosynthesis of membrane lipids and steroids
S. Protein synthesis (
@ —
/ i =) [’J A
// r/:J ‘I_/: ‘l'\n ( & O “
) T~ ViINA =

N
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Enzymes: Terminologies, classification and basics of enzyme kinetics \@)
Mechanism of enzyme catalysis

Regulation of enzyme action

Concept of free energy and thermodynamic, principals in biology

Energy rich bonds, compound and blo]oglcal energy transducers

Suggested Readings:

AW =

O oo N

Voet, D. and J.G. Voet. Biochemistry John Wiley & Sons.

Freifelder, D. Physical Biochemistry W.H. Freeman & Co.

Segal, 1.H. Biochemical calculations John Wiley and Sons

Creighton, T.E. Protein Structure and Molecular Properties W.H. Freeman & Co.
Freifelder, D. Essentials of Molecular Biology

Wilson, K. and K.H. Goulding A Biologists Guide to Principals and Techniques of
Practical Biochemistry

Cooper, T.G. Tools of Biochemistry

Hawk, Practical Physiological Chemistry

Garret, R.H. and C.M. Grisham. Biochemistry. Saunders college Publishers.
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P,
Session : 08-09

Class: M.Sc.
SEMESTER -1
Practical : Ist

MM, 50
1. Spotting — Classification and identification of various phylum. 10
2. One major dissection of various systems of invertebrates — 10
Squilla, Prawn, Sepia, Loligo. )

3. One minor dissection- Grosshopper, Honeybee, Echinus, Starfish, Aplysie. _ 5
4, Mounting material - permanent balsum mount 5
5. Spottings related with Adaptation. Homologics, Analogics and modification of

month parts :

5
6. Viva Voce.

10
7. Pratical Records, collection 5
Total Marks 30

. m
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.
Session : 08-09

Class: M.Sc.
SEMESTER -1
Practical : IInd

to

M)M) 50
Problem based on Biodiversity and wild life. 20

(Mmmﬁwhgggroup (Spots 5 +5 )

2. Exercise on mean, mode, & Median. - 5
3. Cell division preparation of slid on Meiosis & Mitosis. 5
4. Preparation of different types of chromosomes. 5
5. Viva-Voce 10
6. Practical Record and collection. 5
Total Marks 50
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SEMESTER - 11
Paper: Ist Paper
GENRAL AND COMPARATIVE ANIMAL PHYSIOLOGY AND

n

Department of Higher education, Govt. of M.P.

Q Semester wise Syllabus for Postgraduates

e As recommended by Central board of Studies and
" Approved by HE the Governor of M.P.

¢ Session : 08-09 _

& Class: M.Sc.

i ENDOCRONOLOGY

. Unit — 1 '

ST 1. Respiratory pigments through different phylogenic groups

- 2. Transport of oxygen and carbon dioxide in blood and body fluids
@ yﬂs 3. Regulstlon of respiration Y DNS
() 4. Physiology of impulse transmission through nerves and synapses
e ’ 5. ;&utonomic nervous system, neurotransmitters and their physiological

, unctions
@, Unit - 1I
O- 1. Patterns of nitrogen excretion in different animal groups

o 2. Comparative physiology of digestion
) ‘\\67 3. Osmoregulation in different animal groups

. y 4. Thermoregulation in homeotherms, poikilothermas and hibernation
o 5. Physiology of pregnancy, placental hormones, pregnancy diagnosis tests,
o & parturition and breast and lactation
Unit — 11X
@ 5 1. Comparative study of mechanoreception
. N s 2. Comparative study of photoreception
’ \: 3. Comparative study of phonoreception
- 4. Comparative study of chemoreception
) S. Comparative study of equilibrium reception
Unit -1V

—O 2. Bioliminescence as means of communication among animals
o) ¢ 3. Pheronlnones and other semiochemicals as means of communication among

. N animals
@ | Vv 4. Chromatophores and regulation of their function among animals

5. Hormones, their classification and chemical nature

& _ B 6. Mechanisms of hormone action
@ |

™
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Unit -V
1. Phylogeny of endocrine glands (pituitary, pancreas, adrenal, thyroid)
b 2. Ontogeny of endocrine glands
\ 3. Neuroendocrine sysyem
‘' 4. Hormone receptors — signal transaction mechanisms
\5' 5. Hormones and reproduction

a. Seasonal breeders
b. Continuous breeders

\

@

20
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Department of Higher education, Govt. of ML.P.

Semester wise Syllabus for Postgraduates

As recommended by Central board of Studies and

Approved by HE the Governor of M.P.
Session : 08-09

MSc Previous
Subject: Zoology
SEMESTER -11
Paper-I List of Books

SUGGESTED READING MATERIAL

1.

EJW Barrington-General & comparative
Endoctrinology-Oxford, Claredon Press

R.H. Williams-Text Book of Endocrinology-W.B. Saunders
C.R. Martin- Endocrine Physiology-Oxford University Press.

Molecular CellBiology-J. Damell, H. Lodish and D. Baltimore-Scientific
American Book USA

Molecular Biology of the cell-B. Alberts, D-Bray, J.Lewis, M. Raff, K.
Roberts and J.D. Watson, Garland Pub. New York.
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Department of Higher education, Govt. of ML.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.
Session : 08-09

M. Sc. Previous
Zoology
Semester 11
Paper [1
Population Ecology and Environmental physiology
Unit 1 :
1. Populations and their characters.
2. Demography : Life tables, generation time, reproductive value.
AS 3. ngulat-ion growth: Qrowth_of organisms with non-ov;rlapping
generations,stochastic and time lag models of population growth,
stable age distribution.
4. Population regulation: Extrinsic and intrinsic mechanisms.
Unit II
1. Adaptations : Levels of adaptions, significance of body size.
2. Agquatic environments : Fresh water, marine, shores and estuarine
f\9 environments.
3. Eco-physiological adaptations to fresh water environments.
4. Eco-physiological adaptations to marine environments.
5. Eco-physiologtcal adaptations to terrestrial environments.
Unit IIT :
1. Environmental limiting factors.
2. Inter and intra-specific relationship.
NS Predatory- prey relationship, predator dynamics, optimal foraging theory
(patch choice, diet choice, prey selectivity, foraging time).
4. Mutulism , evolution of plant poliinator interaction.
Unit IV
Environmental poliution and human health.
\\C, 1. Conservation management of natural resources .
2. Environmental impact assessment. —
3. Sustainable development. i | '




1S

™) 2S5
2, Unit V Wi
@) 1. Concept of homeostasis.
2. Endothermi and physiological mechanism of regulation of the body

D A5  temperature.
3 3. Physiological response to oxygen deficient stress.

/ 4. Physiological response to body exercise.
D : 5. Meditation, yoga and their effects.
0
3 o

Suggested Readings.

3 1. Cherrett,J.M. Ecological Concepts. Blackwell Science Publication,
3 Oxford, U.X.
_‘ i 2. Elseth,B.D. and K. M, Baumganner,populatlon Biology,Van Nostrand
-, Co., New York.
3 ‘ 3. Jorgensen S.E. Fundamentals of ecological modeling. Elsevier, New

) York.
2 3 4. Krebs, C.J. Ecology. Harper and Row, New York.
y 5. Krebs,C.J. Ecological Methodology. Harper and Row , New York.

2 6. Eckert, R. Animal Physiclogy: Mechanism and Adaptation. W.H.

2. ) Freeman and Co., New York.
3 7. Hochachka, P.W. and G.N., Somero. Biochemical adaptation.

i Priceton, New Jersey.
W )
D : )
I,
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Classs M.Sc. lind Sem. Paper llird

TOOLS AND TECHNIQUES IN BIOLOGY

Jait *- 1 Principle and applications;

1. Light

2. Phase contrast microscope.
3. Confocal microscope

4. Ultra centrifuge

Unit-- 2 ¢ryo techniques

1. Cryopreservation and freeze drying

2. Freeze drying and column chromatography
3. NcC

4. Page

S Agrose gel electrophoresis

Unit:- 3

Radio isotopes
Autoradiography
Immunodiffusion, immunoelectrophoresis

> ow NP

Microtomes
Unit:- 4

1. Tissue fixation and complete procedure for staining.

2. Histochemical demonstration of Lipids.

3 Exszatial component. and preparation of culture media

4, Slerilization, Inoculation & Microbial identification (bacteria, fungi)

Unit:- 5

1. Chromosome banding techniques in situ hybridization {Radio label) & Non radic labeled method.

2. Southern Blotting
3. Northern Blotting.
4. PCH

i
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Department of Higher education, Govt. of M.P.

Semester wise Syllabus for Postgraduates .

As recommended by Central board of Studies and

Approved by HE the Governor of M.P.
Session : 08-09

MSc¢ Previous
Subject Zoology
SEMESTER -1I
Paper-III Tools & Technique Books

SUGGESTED READING MATERIAL

D

D

2

D

5

D

5

3,

)

Sy

)

N 1.
) 2.
) -

) 3
> 4,
-

) >
) ‘
3 .

- 7.
3 8.
L 5
>

y 10.
D‘U

.

- w w - T
‘“ N

Introduction to instrumental analysis-Robert Braun-McGraw Hill.

A biologist Guide to principles and Techniques of Practical Biochemistry-
K, Wilson and K.H. Goulding EIBS Edn.

Clark & Swizer. Experimental Biochemistry. Freeman, 2000.

Locquin and Langeron. Handbook of Microscopy. Butterwaths, 1983

Boyer. Modern Experimental Biochemistry. Benjamin, 1993

Freifelder. Physical Biochemistry. Freeman, 1982.

Wilson and Wlaker. Practical Biochemistry. Cambridge, 2000.

Cooper. The Cell-A Molecular Approach. ASM, 1997

John R.W. Masters. Animal Cell culture- A practical approach. IRL Press.

Robert Braun. Introduction to instrumental analysis. McGraw Hill

fo |+ « § o
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and m}
Approved by HE the Governor of M.P.
Session : 08-09
M.Sc. Previous Zoology

I1 Sem IV Paper

Topic — Molecular Cell Biology and genetics

Unit-1 Biomembrane
- Molecular composition arrangement and functional consequences
99_ - Transport across cell membrane diffusion active transport, pumps, uniports, symports
and antiports
- Micro filaments and microtubules structure and dynamics
- Cell movements intracellular transport, role of kinesis and dynein
Unit — 11 Cell - Cell signaling
- Cell surface receptors
O A)Q‘ - Second messenger system
- Signaling from plasma membrane to nucleus
- Gap junctions and connexius
- Entegrius
Unit — I Cell — Cell adhesion and communication
- Ca' depandant homophilic cell — cell anension
; Ca” indepandant homophilic cell — cell ahension :'

- Gap junctions and connexius

- Genome organization, hierarchy in organization ﬁ

/ 5] . \WA 5.90\/‘/ /QSQ'%}?EPJEN iWexiified
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- Chromosomal organization of genes and non-coding DNA
Unit -V Sex determination
)

- Sex determination in dtosophila i\@
@ - Sex determination in mammals

\A 5
- Basic concept of dosage compensation
- Cytogenetic of humen chromosoms

- Human genome project (HGP) purpose 2 Implicatic

Unit — V Genetic Diseases and Genomics

~

- Human gene therapy

|

-~

;\ 59—« Prenatal diagnosis & genetic counseling
- Genetic screening

- Struyctural Genomics

- Functional Genomics

- Gene libraries

- Trasgenic animals & their applications
Suggested Readings

- J. Damell, H. Lodish and D. Baltimore molecular cell biology scientific American book.

. I N o e ... ' J ‘ .. ’

Inc. USA

> - B. Alberts D. Bray, J. Lewis, M. raff, K. roberts and J.D. Wattson. molecular biology of
) the cell. Garland Publishing Inc. New York.
J - John R. W. animal cell culture A practical approach masters. Irl. Press

- Albens et. all Essentials cell biology garland publishing Inc. New York 1998
- J.M. Barry molecular biology

- Philip E. Hartman Gene Action

- L.C. dunn, principals of Genetics

- A.M. Winchester genetics

-
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Edgar Alterbrg Genetics

L.C. Dunn genetics and the oregin of species

Bengt A. Kihlman actions of chemicals of dividing cells
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! Department of Higher education, Govt. of M.P.

' Semester wise Syllabus for Postgraduates

| As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

! Session : 08-09

y Class: M.Sc.
,; SEMESTER - 11
Practical : Ist
D
— MM, 50
)
) General & Comarative Physiology and Endocrinology
Population Ecology and Environmental Physiology.
2
Exercise : _

> 1. Experiment on Hematology Blood group, Total and different counts. 5
3 2. Demonstration of Enzyme Action, and chromatography 10

5 3. Estimation of pH. : 5
3 . 4. Detection of protein carbohydrate and fats. 5

’ 5. Endocrinological spots eomments on prepared histological slides. 10
> 6. Detection of Nitrogenous products in given samples. - 5
3 ’ 7. Viva Voce 5
- 8. Practical Records and collection. S
2 . Total Marks ) 50
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THIRD SEMESTER

-~

1. Course Code : 8. Maximum marks : 300

2. Course Name : M.Se. Zoology 9. Minimum Pas;ing percentage : 36

3. Total Paper 104 10. Internship : 100

4. Compulsary Paper : 04 11. Internship passing marks : 36

5. Optional Paper 1 00

6. Practical 102

7. Practical passing mark: 18 each marks
Sub;{ Subject Name Theory L Practical Tota! |
codi Paper CCE Total Marks

= ]! Li'“_l_s"r | Max. ] Min. | Max.| Min. | Max.| Min. | Max.| Min. | Max.| Min

N

|

Inetnshi et (4 ot s 1o | o=t Tn T3 L
_ et R Tl i W o et A Rl |

Compuslory paper Theory

~

S

[y

(1) Comparative anatomy of |35 [0 [0 |35 113 [15 [5 [5 [18 0 [0 |5 |18
vertebrates
(11) Limaology 35 [0 [0 (35 [13 [15 |5 |50 |18 06 [0 |50 |18
(11D Ecotoxicology 35 0 0 35 13 t5 5 5¢ 18 0 0 50 18
(IV) Aquaculture 35 |0 |0 |35 {13 (15 |5 |50 |18 0 [0 |50 |18
Practica) 0 0 Q 0 a ¢ (¢} 4] a 50 18 50 18
Related to T & 1l Theory
papers
Practical o |o 0 0 0 0] 0 o 0 50 18 50 18
Related to (11 & 1V Theory

L papers

iv %Y o
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N
Class : M.Sc. Subject : Zoology
{
S.Na | Semester Paper Topic of Paper Max. M. Total
' v 3. Sem-II Theory Comparative anatomy of 35+15 (CCE) | 200
b Paper —1 vertebrates
\ / Theory Limnology 35+15 (CCE)
} Paper — 11
2 Y Theory Ecotoxicology 35+15 (CCE)
3 Paper - {11
% Theory Aquaculture 35+15 (CCE)
a Paper-IV
"\
) ) Practical - [ Related to 1 & I Theory 50 100
). .| papers
. ! Practical - 11 | Related to Tl1 & IV Theory | 50
) papers
4 ) Inteamieiy— _
E )
d
7, )
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2 }
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7
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/ )
& |
f M-l L v ,
2] A e M
b S
o M (Fo~

{

©06060600




)

\l.'

WV ww v

@e®6 v

as recommended by Central Board of Studies and approved by the Governor of M.P,

Department of Higher Education, Govt. of M.P.
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Session - 2010-2011
Subject - Zoology

Class : M.Se
Semester : 1
Subject : Zoology
Title of Subject Group Comparative Anatomy of Vertebrates
Paper No. Paper- 1
Max. Marks 135
Unit-1 Origin of Chordata: Concept of Protochordata N
2. Development, structure and functions of integument and its derivatives
(glands, scales, feathers and hairs)
' 3. Respiratory system : Characters of respiratory tissue, external and intemnal
; respiration. Comparative account of respiratory organs.
4. Comparative account of Digestive System. )
Unit-2 1. Evolution of heart.
2. Evolution of aortic arches and portal systems.
"*D ‘\[ 3. Blood circulation in various vertebrates groups.
' 4, Comparative account of jaw suspensorium and vertebral column.
Unit-3 1. Evolution of urinogenital system in vertebrates.
. 2. Comparative account of organs of olfactory and taste.
" G\:;}\il 5 3. Comparative anatomy of brain and spinal cord (CNS).
4. Comparative account of peripheral and autonomous nervous system.
i]nit-4 1. Comparative account of lateral line system.
RSN 2. Comparative account of electroreception.
3. Flight adaptations in vertebrates.
4. Aquatic adaptations in birds and mammals.
Unit-5 }.  Origin, evolution general organization and affinities of Ostracoderms .
o 2. General organization, specialized, generalized and degenerated characters

of Cyclostomes.

N ot LA
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) 3. Origin, evolution general organization of early Gnathostomes .
4. General account of Elasmobranchi, Holocephali, Dipnoi and
) Crossoptergii.
)
) :
y SUGGESTED READINGS :
" t. Carter, G.S. Structure and habit in vertebrate evolution — Sedgwick and
? ) Jackson, London.
b 2. Kingsley, J.S. Outlines of Comparative Autonomy of Vertebrates, Central
) \- Book Depot. Allahabad,
3y . 3. Kent, C.G. Comparative anatomy of vertebrates
i 4. Malcom Jollie, Chordata morphology. East — West Pres Pvt. Ltd., New Delhi.
) p 5. Milton ] lildergrand. Analysis of vertebrate structure. IV. Ed. John Wiley and
)] . Sons Inc., New York.
§ \ 6. Smith, H.S. Evolution of Chordata structure. Hold Rinchart and Winstoin Inc,
3 \ New York.
_ ’ 7. Sedgwick, A.A. Students Text Book of Zoology, Vol.Il.
> 3 8. Walter, H.E. and Sayles, L.D. Biology of vertebrates, MacMillan & Co. New
> York.
d 9. Romer, A.S. Vertebrate Body, I1Ird Ed. W.B. Saunders Co., Philadelphia
3 \ 10. Young J.Z. life of vertebrates. The oxford University Press, London
-~ 7 11. Parker & Haswell to 11l Rev. by Marshall willians latested Macmillan Co. itd.
> ) 12. Young J.Z. Life of mammals. The Oxford University Press, London
? ! 13. Weichert, C.K. and Presch, W_ Elements of chordate anatomy, 4™ Edn.
:) MeGraw Hall Book Co., New York.
2
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Session - 2010-2011
Subject - Zoology -

,
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Class : M.Se
Semester - 111

Subject ' : Zoology
Title of Subject Group : Limnology
S Paper No. : Paper- 11
Max. Marks : 35

Unit-1 1.Limnology — Definition, historical development and scope of Limnology. _‘l
|

v A4 A d o

2. Types of freshwater habitats and their ecosystem -
Pl (a) Ponds, Streams and rivers.
W - (b) Lakes — Origin and classification.

3. Morphpmetry — Use of various morphometric parameters and Zonation.

Unit-2 Physico — Chemical Characteristics.

\ . 1. Light and Temperature-

(a) Light as an ecological parameter in freshwater.

o (b) Temperature- Radiation, Stratification and Heat Budget.

2. (a) Dissolved Solids — Carbonate, Bicarbonates, Phosphate and Nitrate.

(¢) Physico — Chemical characteristics of freshwater with special reference
to different parameters-

Turbidity, dissolved gases( Oxygen, Carbon dioxide, Hydrogen

VWY v W

Sulphide), Seasona! changes in dissolved gases and pH.

Unit-3 1. Study of Biota

W

(a) Phytoplankton, Zooplankion and their inter-relationship.

. (b) Aquatic insects, birds and their environmental significance.

2. Ecological classification of uquatic fauna higher aquatic plants and their
significance.

Upit-4 1. Methods of water quality testing BOD and COD.

2. Sewage — Definition, composition and its treatment.

3. Bioindicators- Aquatic flora and fauna in relation to water quality in an

—

aquatic environment.

e
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> Unit-5 1. Causes of pollution of Aquatic Resources, their management and
‘ conservation.

2. Resource Conservation — Aquatic pollution, control, legislation, regulation

Al
1 /] 3 on discharge of industrial effluents and domestic wastes in rivers and
Ieservoirs.
3 3. Use and misuse of inland waters.

Suggested Readings :

t

Anathakrishnan : Bioresources Ecology
) Goldman . Limnology
Odum . Ecology
hEN Pawlosuske :  Physico- chemical methods for water
3 Wetzal : Limnology
. Trivedi & Goyal : Chemical and biological methods for water pollution
! A studies
> Welch . Limnology Vols. [-1I
» Perkins :  Ecology
1 Arora :  Fundamentals of environmental biology

: | M 3Pan LN
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) Post Graduate Semester wise Syllabus
as recommended by Central Board of Studies 2nd approved by the Governor of M.P. )
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) ) Session - 2010-2011
' Subject - Zoology
)
Class : M.Sc
2 Semester - 111
y ' Subject . Zoology
. Title of Subject Group : ECO- TOXICOLOGY
- Paper No. : Paper- 111
) Y Max. Marks 1 35
) . Unit-1 | 1. General principles of Environmental Biology with emphasis on
) . ecosystems.
) 2. Abiotic and biotic factors of ecosystems.
5 .
5 S U | 3. Communities of the environment, their structure & significance.
5 ' 4. Energy flow in environment : Ecological energetics.
2 Unit-2 | 1. Productivity, Production and analysis.
> . 2. Recycling and reuse technologies for solid and liquid wastes and their role
D /}’“ in environmental conservation.
D -, P 3. Remote sensing —basic concepts and applications of remote sensing
D techniques in environmental conservation.
b _' 4. Environmental indicators and their role in environmental balance.
D) Unit-3 | 1. Kinds of environmental pollution and their control methods.
:,) / 2. Radiodctive compounds and their impact on the environment.
- g
\;}1 3. Vehicular exhaust pollution, causes and remedies.
4. Noise pollution.
QJ ‘ Unit-4 | 1. Toxicology- Basic concepts, Principles and various types of toxicological
) agents.
@ 7~ | 2. Toxicity testing principles, hazards, risks and their control methods.
2 3. Food toxicants and their control methods.
> ' 4. Public Health Hazards due to environmental disasters.
’ ,

LM-I QEW’QQ/\

[ Lz L Y. Sigrignefire Noiesified

® ®P Y



M
’ -.\&‘_l
NI
0,

) Unit-5 | 1. Pesticides, types, nature and their effects on environment.
y o 2. Important heavy metals and their role in environment.
"\?\;\\ J 3. Agrochemical use and misuse, alternatives.

). ' 4. Occupational Health Hazards and their Control.

) oY

) SUGGESTED READINGS :

) 1. Clark : Elements of ecology

b} 2. Odum : Fundamentals of Ecology

) | 3. South Woods : Ecological methods

3 4, Trivedi and Goel : Chemical and biological methods for water
- pollution studies
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Session - 2010-2011
Subject - Zoology

Class : MLS¢
Semester : 11T
Subject . Zoology
Title of Subject Group : Aquaculture
Paper No. : Paper-1V , —
Max. Marks 135
Unit-1 1. Aquaculture: history, definition, scope & importance.
2. Fishery resources of India in general & Madhya Pradesh in particular.
3. Abiotic & biotic factors of water necessary for fish life.
4. Ecological characteristics of lakes & rivers.
5.  General ecological characteristics of reservoirs of India.
Unit-2 1. Fish culture :- Mono, Poly, mixed and composite Fish culture.
2. Fresh water prawn culture and its prospects in India.
o> 3. Culture of Mussels, clams,oysters & pear! culture.
4. Sewage fed fish culture, paddy cum fish culture
S.  Frogculture.
Unit-3 1. Fish breeding in natural conditions , bundh breeding, hypophysation &
stripping.
| 2. Transport of live fish & seed.
. 3. Different types of crafts & gears used for fish catching.
3 4. Plankton- its definition, culture & indentification.
.‘ 5. Common weeds of fish ponds and methods of their eradication.
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[ Unit-4 1. Fresh water fish farm engineering: selection of site, construction of fish
farm & soil chemistry.
ID > 2. Designing, Jayout & construction of different types of fish ponds.
. €| 3. Setting and management of fresh water aquarium.
e ! 4. Preservation & processing of fish.
\(< 5. By products of fish {ndustry & their utility.

Un

it-5 1.
<
g

Water pollution, its effects on fisheries and methods of its abatment.

2. Common fish diseases & their control.

% 3. Biochemical composition and nutritional value of fish.
: 4. Fisheries economics and marketing.
5. Fisheries managements and extension.
Suggested Readings :
1. C.B.L. Shrivastava Fishes of India
2. Jhingaran Fish and fisheries of India
3. S.8.Khanna An Introduction to fishes
4. R.S. Rath Fresh water Aquaculture
5. Gopalji Shrivastava Fishes of U.P. & Bihar
6. H.D. Kumar Sustanibility & Management of Aquaculture &
Fisheries
7. A.JXK.Mainan Identification of fishes
8. R. Sanatam A Manual of fresh water Aquaculture
9. S K.Gupa Fish & Fisheries

lb. P.D. Pandey
11. K.P. Vishwas

Fish & Fisheries
Fish & Fisheries

10
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) Session - 2010-2011
3 Subject - Zoology

Class : M.Sc
)
3 Semester - X
_' Subject : Zoology
E)

Practical I : Related to I & II Theory Papers

B}
3. 1. Study of Specimens, slides and bones related to theory papers.

3 9 2. Major Dissection- Various systems of Lgbeo , Wallago, Torpedo

3 ‘ 3. Minor Dissection-

T (2) Accessory respiratory organs of Anabas, Clarias, Heteropneustes.
& ) (b)  Herdmania

3 (c) Amphioxus.

‘) . 4. Estimation of DO, chloride, BOD,COD,Hardness, pH and Alkalinity of water.
N S S. Study of fresh water ecosystem.

n

»

D “ Scheme for Practical Examination M.M. 50

) ; 1. Major Dissection 10 Marks

> 2. Minor Dissection 04 Marks

o 3. Spotting 12 Marks

e ] 4. Limnological exercise {0 Marks

& : 5. Practical Record 05 Marks

-) ' 6. Viva Voce 05 Marks
' 7. Collection 04 Marks

Total 50 Marks

v
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Session - 2010-2011

Subject - Zoology
Class : M.S¢ ?
Semester » I '
Subject : Zoology

Practical II : Related to III & IV Theory Papers

1. Study of plankton.

Preparation and"Maintenance of Aquarium.

Study of common weeds of fish ponds.

Methods of culture related to theory papers.

Study of abiotic factors of water related to fish life.

Determination of different toxic chemicals in samples of soil,/water and air.
Toxicological testing methods , General tests, acute toxicity test and LD 50 test.

N I SRR

Identification and comments on Aquatulture animals.

1 '3'1‘.{.‘f
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Session - 2010-2011

Subject - Zoology

Class : ML.Sc
Semester - T1II
Subject : Zoology

Practical I1 : Related to I1I & IV Theory Papers

Scheme of practical examination ML.M. 50
1. Spotting 16
2. Exercise on toxicology 10
3. Study of culture methods related to theory 05
4, Maintenance of aquarium 05
5. Practical Record 04
6. Viva Voce 05
7. Collection 05
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Session - 2010-2011
Subject - Zoology

Class : M.Sc¢
Semester IV
Subject : Zoology
Title of Subject Group : ANIMAL BEHAVIOUR AND
NEUROPHYSIOLOGY
Paper No. . Paper- I (Compulsory)
Max. Marks : 35
Unit-1 | 1. Introduction:

- Ethology as a branch of biology.
- Animal psychology, classification of behavioral patterns, analysis
of behaviour (ethogram)
2. Reflexes and complex behaviour.
3. Perception of the environment: mechanical, electrical, chemical,
olfactory, auditory and visual.
4. Evolution and ultimate causation: Inheritance behaviour and

relationships.

1. Neural and hormonal controt of behaviour.

2. Genetic and environmental components in the development of
behaviour.

3. Motivation: Drive, timing and interaction of drives, physiological
basis of motivation, hormones and motivation, aggregation.

4. Communication: Chemical, visual, light and audio, evolution of

language (primates).

& 18 :
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Unit-3 | 1. Ecological aspects of behaviour: Habitat selection, food selection,
optimal foraging theory, anti-predator defenses, aggression, homing
territoriality, dispersal, hostparasite relations.

2. Biological rhythms: Circadian and circannual rhythms, orientation

NG| and navigation, migration of fishes, turtles and birds.

3. Learning and memory: Conditioning, habituation, insight leaming,

association learning and reasoning.

Unit-4 | 1. Reproductive behaviour. Evolution of sex and reproductive
] | strategies, mating systems, courtship, sexual selection. parental care.
. 969 2. Social behaviour. aggregations, schooling in fishes, flocking in

birds, herding in mammals, group selection, kin selection, altruism,

reciprocal altruism, inclusive fitness, social organization in insects

b
and primates.

Unit-5 1. Thermoregulation: Homeothermic animals, poikilotherms &
Hiberhnation.

b 2. Receptor physiology a comparative study —

DNﬁ Mechano receptor

LS g
- =

Photo receptor

A G-~ A

Phono receptor
Chemo receptor -

Equilibrium receptor

3. Bioluminescence

)
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Suggested Readings -

1.

Eibl-Eibesfeldt, I. Ethlogy. The biology of Behaviour. Holt,
Rineheart & Winston, New York.

Gould, J.I.. The mechanism and Evolution of Behaviour.

. Kerbs, J.R. and N.B. davies : Behaviourable Ecology. Blackwell,

Oxford, UK.

. Hinde, R.A. Animnal Behaviour : A Synthesis of Ethology and

Comparative Psychology. McGraw Hill, New York.

. Alcock, J. Animal Behaviour : An Evolutionary approach. Sinauer

Assoc. Sunderland, Massachsets, USA.

. Bradbury, J.W. and S.L. Vehrencamp. Principles of Animal

Communication. Sinauer Assoc. Sunderland, Massachsets, USA.

20
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Session - 2010-2011 2’}
Subject - Zoology
/
Class : ML.Sc
Semester IV
Subject : Zoology
Title of Subject Group : Gamete Biology, Development and
differentiation
R Paper No. : Paper- II (Compulsory)
' Max. Marks 135 _
J 1. Comparative account of differentiation of gonads in mammals and invertebrate.
2. Spermatogenesis : Morphological basis in rodents and in any invertebrates.
Gamete specific gene expression and genomics
, 3.  Biochemistry of Semen : Semen composition and formation, assessment of sperm
/ - function.
) 4, Fertitization : Prefertilization events Biochemistry of fertilization post fertilization
events.
. l. Ovarnian follicular growth and differentiation ; morphology, endocrinclogy,
molecular biology oogenesis and vitellogenesis, ovulation and ovum transport in
~_ mammals.
Sf 2. Biology of sex determination and sex differentiation a comparative account.
| 3. Multiple ovulation and embryo transfer technology : in vitro cocyte maturation,

-

superovulation.

p—

71

Hormonal regulation of ovulation, pregnancy and parturition.

2. Hormonal regulation of development of mammary gland and lactation.
. ,Oﬂfr 3. Endocerinology and Physiology of placenta.
’ 4.  Cryopreservation of gametes and Embryo.
5.  Teratological effects of xenobiotics on gametes.
Unit-4 1. Cell commitment and differentiation.
'D\U-_. 2. Germ cell determinants and germ cell migration.

M 4QMM
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3. Development of gonands.

4. Melanogenesis.

Unit-5 1 Creating new cell types, the basic evolutionary mystery.
2. Cell diversification in early Amphibian embryo, totipotency and pleuripotency.
kﬁ 3.  Embryonic stem cells, renewal by stem cells, epidermis.
4 Connective tissue cell family
5 Haemopoietic stem cells : Blood cells formation, stem cell disorders.

w W W o

N

Suggested Readings :
1. LongJ.A. Evan H.M. 1922 : the oestrous cycle in the Rat and its associated
phenomenon.
Nalbandou. A.C. — Reproductive physiology
Prakash A.S. 1965-66 Marshall’s, Physiology Reproduction (3 Vol.)

NS

-

l

Gilbert, S.F. Developmenal Biology , Sinaver Associated Inc. Massachulsetts.

-/

Ethan Bier, the cold Spring. The cold spring Harbor laboratory Press, New York.

—

Balinsky B.1. Introduction to Embryology sanders, Phliedelphia.
Berr] NLJ. and Karp. G. Development Biology. McGraw Hill New York.

e

o N L s W N

Davidson, E.H. Gene Activity During Early Development. Academic Press, New
York.

,.
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; - Session - 2016-2011

Subject - Zoology

Class : M.Sc

Semester : v

Subject : Zoology

Title of Subject Group : General Practical-1
Paper No. : Paper- I & II (Compulsory)

N N N N YO Y W W

Animal behavior and gamete biology

|

14

: M.M. : 50
) ™

)

. 1. Exercise on Animal behavior

9 ‘ a. Taxes

? ) b. Reflexes

c. Biological clocks

i;"( ) d. Social behavior

=) e. Learning behavior

7" f. Reproductive behavior

P 2. Developmental Biology

o > Study of embryological slides

» Study of gametes of frog and chick
> Study of fate maps
» Study of different stages of spermatogenesis and oogenesis

23
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Subject - Zoology
Class M.Se
Semester v
Subject Zoology

Title of Subject Group

General Practical-I

Paper No. Paper- I & I1 (Compulsory)
Animal behavior and gamete biology
Max Marks 50

Scheme for Practical Examination

1. Exercise based on animal behavior : 20 10 A b
2, Exercise based on developmental biology © 16 o BB
3. Practical record “ 0s - wn &Y
4. Viva Voce 04 - v-‘s' Vivo
5. Collection 0 g S
S
Total 50 Marks L O

24
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Session - 2010-2011
Subject - Zoology 22

R A A A O
o . A

Class : ML.S¢
Semester IV
. Subject : Zoology
Title of Subject Group : Iethyology (Fish)
Structure and Function’
) Paper No. : Paper- IIT A (Optional)
Max. Marks . 35

Unit-1 1. Origin and evolution of fishes

"

Classification of fishes as proposed by Berg
Fish integument

Locomotion

-
(e
=
:I’..
8]

Alimentary canal and digestion

L, S 2. Accessary respiratory organs

N

Air bladder and its functions

(933

s

4. Weberian ossicles their homologies and functions

YW Y e o
DWW N

Unit-3 1. Excretion and osmoregulation

2. Acoustico-lateral line system

3. Luminous organs

)
L'l ” 4. Colouration in fishes
:gj Unit-4 1. Sound producing crgans
D Deep sea adaptions

Hill stream adaptions

)

7
(@
LW

migration in fishes

=
=
-t
-
LI |
w

Sexual cycle and fecundity
parental care in fishes

Early development and hatching

DoWwN

. Poisonous and venomous fishes.
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Session - 2010-2011

Class : M.Sc

Semester IV

Subject : Zoology

Title of Subject Group - Cell Biology

Paper No. : Paper- 111 B (Optional)
‘ Max. Marks 1 35

Unit-1 1. Molecular organization of eukaryotic chromosomes : structure of

nucleosome particles and higher order compectionof mitotic chromosomes,

Saar

chromatin remodeling
2. specialized chromosomes:structural organization and functional significance

of polytene chromosomes

A IA AN RNS I SRR A

3. DNA methylation and DNA Aase-1 Hypersensitivity in relation to gene

activity and chromatin organization.

)
o

4. specialized chromosomes I1 : structural organization and functional
significance of lampbrush chromosome.

5. Organisation and significance of heterochromatin.

Unit-2 1. Structural organization of Eukaryotic genes, interrupted genes and

overlapping genes and their evolution

2. Gene families: organization, evolution and significance

3. Transposable genetic elements of prokaryotes and eukaryotes Gene imitation

and molecular mechanism of occurrence of mutation repair mechanism

Unit-3 1. Organisation of eukaryotic transcriptional machinery promoter enhancers
transcription factors polymerase activators and repressors.

2. DNA binding domains of transcription apparatus zinc finger steroid receptors
hemeo domains HILIX-loop, Helix and Leucine Zipper.

3. TEukaryotic transcription of Eukaryotic transcriptional control.

4. Environmental modulation of gene activity (stress response) stress genes and

stress proteins

26
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5. Molecular basis of thalasemias muscutar dystrophy cystic fibrosis

Unit-4 1. DNA rearrangement
2. Amplification during development with special response to
(a) Ciliates
(b) Chlorine gene
(c) 58 RNA genes
3. Drosophila development
(a) Cleavage
(b) Grastrulation

) Origin of Anterior —Posterior (Maternal effect genes ans segmentation genes
Unit-5 1. Drosophila development Il origin of dordal ventral polarity

2. Basic idea of homoetic selector genes and homeotic mutation

3. Basic idea of organization of homeoboxes

)

4. Evolutionary significance of homeoboxes

—-

Suggested Readings :

1. Robertis, De and Robertis Cell and molecular biology Lea and Febiger,

S N AV R ¢

2. Watson Hopkis Roberts Steitz Weiner, Molecular Biology of the Gene the

. }

-
o
N

L

Benjamin, Cummings Publishin Company inc.

‘;3 - 3. Bruce A, berts Bray ewis Raff Roberts Watson Molecular Biology of the

o Cell,Garland Publishing inc.

; 4. Watson Gilman Witkowski Zoller Recombinant DNA Scientific American Books.
J a) Karp Gerald Cell Biology.

5 b) Lewin B., Genes VII.

¢) King Cell Biology.

N
-

(& d) Kaniel LTI—Iart], Elizabeth W. Jones. Genetics Principals and Analysis, Jones
and Bartlett Publishers.

5. Kuby, Immunology, W.H. Freeman and Company.

—~

6. Roitt Male Snustad Immunology.

.
!
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Session - 2010-2011

Class : ML.Sc
Semester IV
Subject : Zoology
Title of Subject Group - Entomology
Paper No. : Paper- 1I1 C (Optional)
Max. Marks © 35
Unit-1 1. Insect head types and modification as per their habit and habitat
2. Modification of mouth parts and feeding behavior
3. Structure types and function of antennae
4. Hypothetical wing venation
Unit-2 1. Structure of cuticle and pigment
2. Sclerotisation and tanning of the cuticle
3, Structure of alimentary canal and Physiology of digestion
4. Malphighian tubules — anatomical organization , Transport mechanism
Unit-3 1. Structure of circulatory system
2. Cellular elements in the haemolymph
3. Cell mediated and humoral immunity
Structure of compound eye and Physiology of Vision
Unit-4 . Soungd Production in insect
2. Structure and function of endocrine glands
3. Pheromones
4. Embryonic membranous up to the formation of blastoderm
Unit-5 I. Metamorphosis o
2. Insecticide effects on CNS
3. Important pest of Soybean
¢ Modemn concept of pest management




2

Suggested Readings :

1. The Insect: Structure and function by R.F. Chapman

2. Comparative Insect physiology, Biochemistry and Pharmacology .Vol :1-13.
Edited by G.A. Kerkut and L.1. Gilbert.

Entomophagous Insect by Clausen

Entomology bu Gilbert

Principles of Insect Physiology by Wigglesworth.

evIwIID

Fundamentals of Entomology by Elzinga
Hand book of economic Entomology for South India by Ayyar
Insect cytogenetics by R.E.F.Symposium.

v
-~

Y o 9 @

R

Insects and plants by Sting, Lawton and southwood.
10. [nsect and hygiene by Busvine.

11. Insect Pﬁysiology by Wiggtesworth.

-
Se¥

12, Insect morphology by Mat Calf and Flint
13. Applied Agricultural Entomotogy by Dr. Lalit Kumar Jha

SN & o W
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Class - M.Se
Semester 1V
Subject : Zoology
Title of Subject Group : Wild Life Conservation
Paper No. . Paper- II1 D (Optional)
Max. Marks : 35
| Unit-1 {. Wild life - ]

(a) Values of wild life - positive and negative.
(b) Our conservation ethics.
(¢) Importance of conservation.
(d) Causes of depletion.
(e) World conservation strategies.
2. Habitat analysis, Evaluation and management of wild life.
(a) Physical parameters - Topography, Geology, Soil and water.
(b) Biological Parameters - food, cover, forage, browse and cover
estimation.
(c) Standard evaluation procedures - remote sensing and GIS.
3. Management of habitats -
(a) Setting back succession.
(b) Grazing logging.

(¢) Mechanical treatment.

(d) Advancing the successional process.

| (e) Cover construction.

(f) Preservation of general genelic diversity.

Unit-2 1.Populatian estimation.

(a) Population density, Natality, Birth rate, Mortality, fertility schedules

and sex ratio computation.

(b) Faecal analysis of ungulates and carnivores - Faecal samples, slide

Lo et
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preparation,Hair identification, Pug marks and census method.
2. National Organization.
(2) Indian board of wild life.
(b) Bombay Natural History Society.
(c) Voluntary organization involed in wild life conservation.
3. Wild life Legislation - Wild Protection act - 1972, its amendments and

implementation.

Unit-3

Management planning of wild life in protected areas.
2. Estimation of carrying capacity.
3. Eco tourism / wild life tourism in forests.
4_ Concept of climax persistence.

5. Ecology of perturbence.

Unit-4

Management of excess population & translocation.
2. Bio- telemetry.
3. Care of injured and diseased animal.
4. Quarantine.

5. Common diseases of wild animal.

Unit-5

Protected areas National parks & sanctuaries, Community reserve.
2. Important features of protected areas in India.
3. Tiger conservation - Tiger reserve in M.P, in India.

4. Managernent challenges in Tiger reserve.

Suggested Readings :

L. Gopal Rajesh . Fundamentals of wild life management
2. Agrawal K.C : Wild life India

3. Dwivedi A.P (2008) : Management wild life in India

4. Asthana D.K . Envionment problem and solution

5. Rodgers N.A & Panwar H.S

vol. the report, wild life Institute of India Dehradun.

6. Odum E.P : F{mdamemals of Ecology

7. Sahania V.B : Wild life in India

8. Tiwari S.K : Wild life in Central India

9. E.P Gee : Wild life of India

10. Negi S.S : Wild life conservation (Natraj Publishers)
31

: Planning of wild life / Protected area Network in India ]
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Session - 2010-2011 T
ass + M.Se ;
a7 ster IV |
abject : Zoologs~y
iflc of Subject Group : Biology” of verteb J

immuxe system .’
saper No. : Paper— XII E (Opt})
via:= Marks 35

Tissues of 1rmcm IMmune system- Primary lymphoid orgrans Strucmre" Tions
(Thymus an <% Bursa of Fabricius) Fm

. J

_ tissues of Irxrm_xMune system- Secondary lymphoid O rgans, stru ctu,‘ d functions
(Spleen, \y r»——w phnode and Payers paiches) #

Antigen py <—essing

. Antigen pr<= =s entation

 T-celllineaw. =2 and receptors

C T-cell acti~~" =ation

. B-cellacti 7 ation

In. -3

T Immuno & X «>bulin structure, Biological and physical properties f immunogiobulin
 Gene mo <A <=1 for Immunoglobulin gene structure
Generatic» x of antibody diversity ( Light and heavy chain)

3

4

1

2

3. B-cellline == g€ and receptors
4

1

2

3

4 lmmuniz=x_tion

Immediatc < type of hypersensitivity reaction of Anaphylectic type-1
Antibod~~ dependent cytotoxic type [l reaction,

Comple=> snediated type J1I reaction

 Delayedd. —ty pe cell mediated hy persensitivity type [V reaction.

Enzyme= Yinked immunosorbent assay (ELISA) technique and its applications

_ Jmmun<>> fluorescence technique( Direct & Indirect and Sandwich antibody
iabellita &= techniques.

3. Immun<o Aiffusion techniques ( Mancini and oucheterlony immunodiffusion
technicy waes)

Monoclor =x.1 antibody technology (Hybridoma technology)
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List of practicals:

1.

Demonstration of various routes of immunization in mammalian model
a. Intraperitoneal
b. Subcutaneous or intra muscular
¢. Caudal
Demonstration of collection of blood from various routes.
a. Cardiac puncture
b. Intra-orbital sinus puncture
c. Cardiac vein
Demonstration and identification of different components of reticuloendothelial
system mainly the major Jymphoid organs in situ in mammalian model , like

spleen, thymus, bone marroe, and Peyres,s patches

4, Detailed histological structuree of major lymphoid organs like spleen, thymus,
Bone marrow, Bursa of Fabricius , Mesenteric lymphnode, and Peyer,s patches.
5. Demonstration of antigen and antibody reaction through simple experiments
a. Agglutination
b. Immunodiffusion
c. Immunoglectrophoresis
d. ELISA
Scheme of Practical examination MM 50
1. Immunological exercise No.] 10 Marks
2. lmmunological exercise No.2 10 Marks.
3.  Spotting 16Marks
4. Vivavoce : 08 Marks
5. Practical record 06 Marks

Total 50 Marks

Suggested Readings :

1. Kuby, Immunology, W.H. Freeman, U.S.A.

2. W. Paul. Fundamentals of Immunology.

I.M. Roitt. Essential Immunology, EIBS Edition.

N
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}Session -2010-2011

Class : M.Sc

Semester : 1\

Subject : Zoology

Title of Subject Group : Pisci Culture and Economic Importance
of Fishes (Icthyology)

Paper No. : Paper- IV A (Optional)

Max. Marks : 35

Unit-1 1. Collection of fish seed from natural resources.
2. Dry bundh breeding of carps.

3. Wet bundh breeding of carps.

4. Hypophysation and breeding of Indian major camps.
1. Drugs useful in induced breeding of fish

2. Types of ponds required for fish culture farms
3. Management of hatcheries, nurseries and rearing ponds
4. Management of stocking ponds

1. Composite fish culture

2. Prawn culture and pearl industries in India.
3

4

1

2

3

4

1

2

3

Unit-2

Unit-3

Fisheries resources of MP
Riverine fishries.
Costal fishries in India
Offshore and deep sea fishery’s in India
Role of fishries in rural development
. Sewage fed fishries
. Methods of fish preservation
. Marketing of fish in India.
. Economic importance and by product of fishes
4. Shark liver oil industry in India
Transport of live fish &fish seed.

.
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Unit-4

Unit-5
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Suggested Readings : Paper II1 A & IV A
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—
—t

. JR. Norman - The History of fishes.

. Nagaraja Rao - An introduction to fisheries.

. Lagler Ichthyology.

. Herclen Jones Fish migration.

. Marslhal The life of fishes.

. Thomas - Diseases of fish.

. Greenwood - Inter relationship of fishes.

. Gopalji, Srivastava - Freshwater fishes of U.P. and Bihar.
. Brown -Physiology of fishes Vol. I & II.

10.
. Gunther Sterba C.N.H.-Freshwater fishes of the world
12. '
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

Hoar and Randall -Fish physiology of fishes Vol. 1 & IX.

W. Lanharn -The Fishes.

G.V. Nikolsky -The ecology of Fishes,

Borgstram -Fish as food Vol. I & II.

Nilsson -Fish physiology -Recent Advances.

P.B. Myle and J.J. Cech Fishes An Introduction to Ichthyology.
Carl E. Bond -Biology of fishes.

M. Jobling -Environmental Biology of fishes.

Santosh Kumar & Manju Ternbhre -Fish and Fisheries.

S.K. Gupta -Fish and Fisheries

K.P. Vishwas -Fish and Fishries.

Jhingaran -Fish and Fishries.

-
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M.Sc. IV sem. Icthyology practical examination scheme based on
paper III(a) and IV (a)

Zoology
Practical II (Special Paper)
Ichthyology (I11 & 1V)

Time: S hour M: M 50
1. Major dissection Nervous system of Walago, Mystus, Labeo, Toredo. 10

2. Minor dissection of internal ear, accessory, respiratory, organ, pituitary

L
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glands, webrian ossicles. 03
3. Mounting preparation of permanent slides. 03
4. Age determination of fish with the help of scales 03
5. ldentification of fish 08
6. Spotting of museumn specimen slides and bones. 08
7. Viva Voice. 05
8. Practical record, collection. 5+5 10
Total 50

Sigrisigmatdire Notifiedified
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Session - 2010-2011

Class : M.Sc
Semester 1V
Subject : Zoology
Title of Subject Group : Cellular Organization and
Molecular Organization.
Paper No. : Paper- IV B (Optional)
N Max. Marks ©33
[ Unit-1 1. General organization and characterizes of viruses (Examples SV 40 and HIV).

2. Yeast : Structure, reproduction and chromosome organization: Basic ides of its
applications as veciors for gene cloning.

3. Molecular organization of reoiratory chain assemblies, ATP / ADP
Translocase and FoF, AT pase.

3 4. Cell cycle: Cell cycle contro! in mammalian cells and xenopus.

Unit-2 1. Cytochemistry of Golgin complex and its role in cell seretion.,

2. Peroxisomes and training of paroxysmal proteins.

3. Nucleouls : Structure and Biogenesis and functions of lysosomes.
4

Intracellular digestion : Ultrastructure and function of lysosomes.

Unit-3 1. Synthesis and targeting of mitochondrial proteins.

2. Secretary pathways and transiocation of secretary proteins across the EPR
membrane.

3. Genome complexity: C- value [aradox and cot value).

4. DNA sequences of different complexity.

| Unit-4 1. Difference between normal cells and cancer cells.
a. Biochemical changes.

b. Cytoskeleton changes.

c. Cell surface changes.

2. Genetic basis of human cancer.

3. Chromosomal abnormatities in human cancer,

thire” Notifiedified
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Unit-5

1. General idea of onchogens and proto onchogens. B

ro

Onchogence and cancer.
Transforming Agents.

Tumor Supressor geanes.

[V N

Receptor ~ Ligand interaction and signal transduction.

Cross —talk among various signaling pathways.

Reference of Book:

N

DeRobertis and De Robertis Cell and Molecular Biology. Lea and Febiger.
We Watson Hopking reberts steits, Weiner molecular biology of the gene, the
Benjamin / Cummings Publishin Company Inc.
Bruce alberts, Bray, Lewis, Raff, Roberts, Watson molecular Biology of the cell
garland publishing inc.
PK. Gubta, Molecular Cell Biology Rastogi Publication.
Watson Gilman Witkowski, Zoller Recomdinant D.N.A. scientific American Books.
Gerald Karp. Cell Biology.
Lewin B. Genes VII.
King Cell Biology.
Baniel L. HArtl Elizabeth W. Jones, Genetics Principles and analysis . Jones and
Bartlett Publisher.
10.Lodish, Berk Zipursky, Matsudaira Baltimore Demell Molecular Cell Biology W.H.
Freeman and company.
11. J. Travers Immunology current Biology limited.
12. Kubey Immunology W.H. Freeman and Company.

13. Riott, Male snustad Principles of genetics john weley and sons Inc..

Practical List

1.

2
3
4,
5
6

Preparation of mitotic chromosome from bone marrow

Karyotype preparation any animal

Calculation of mitotic index(in bone marrow or in root tip cells)

Demonstration of mitochondria, Golgi body ,RNA DNA in tissue section ,any tissue
Sex chromatin demonstration

Study of Electron micrographs of pro and eukaryotic cells

Y l;;?’ 3
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7. Karyotype preparation of human syndromes from books
8. G&C banding in mitotic chromosomes

9. Gel Electrophoresis (PAGE) for protein

10. Polytene chromosome preparation

11. Meiosis —slide preparation in testis or in Anther

12. Study of mutants of Drosophila w.m.

13. Histochemical localization of age pigment
14. Demonstration of Alkaline Phosphatase/Ascorbic acid

15. Shides of cancerous tissue

Scheme of Practical Examinatior Based op Paper II(b) and IV (b)

MM: 50
1. Demonstration of mitochondria/ Golgi body
/RNA/DNA in tissue section (any one) 06
2. Calculation of mitotic index or Preparation of
mitotic chromosomes ( in Bone marrow or Allium root tips) 06
3. Demonstration Meiosis (anther/testis) )

4,  Separation of Protein by PAGE or Histochemical
demonstration of age pigment or Demonstration of
Alkaline Phosphatase or Ascorbic acid in any tissue
(plant/animal) 05
S. Spotting on - Drosophila mutants (w.m)
Karyotype of human syndromes

Permanent slides of cytology
Electron micrographs

Chromosomal aberrations

(Total 08 spots, 1.5 mark each) ' 12
6 Vivavoce 08
7. Practical Record 08

Total Marks 50

39

\\mwﬂ*k B

AL Oy
R

Sigr&i@miatrbgml\l" ifi

E=ARPRENRTARDW
AJ1AGG@EMEQNOM,



N ,?/ I

~

W ',\J\\'v, ,.

s

g

L

=

Do U W
].,’ N _/‘

W U

3

e

C.

[—g

-

-

POHABO OO OO0ODO0

Department of Higher Education, Govt. of M.P.
Post Graduate Semester wise Syllabus

as recommendecd by Central Board of Studies and appraved by the Governor of M.P.
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Session - 2010-2011

Class : M.Se
Semester IV
Subject : Zoology
Title of Subject Group : Applied Entomology
Paper No. : Paper- IV C (Optional)
Max. Marks : 35
Unit-1 Classification according to imms
1. Classification of apterygota upto families.
2. Classification of following insect orders
(2) orthoptera (b) hemiptera (c) diptera.
3. Classification of following insect order
(a) hymenoptera (b) lepidoptera (c) coleoptera
4. Collection and preservation of insects.
Unit-2 1. Insect pest-Management strategies and tocls
2. Biological control
3. Genetic control
4. Chemical control
Unit-3 1. Pests of Cotton
2. Pests of sugarcane
3. Pests of paddy
4. Pests of stored food grains
5. Pests of catrus fruits and mango
6. Pests of pulses
7. House hold insect pests
Unit-4 1. Insects in relation to forensic science
2. Insects migration, population fluctuation and factors

40
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3. Insects of medical and veterinary importance

4. Ecological factors affecting the population and development of

W WD ey
] ) : )

insects
Unit-5 1. Mulberry and non mulberry sericulture
2. Apiculture
: 3. Lac culture
AR 4. Insects as human food for future.
>
D)
P
i)
D)
D
=
)

A

41

Sigriaigmeatire Notifiedified
g )

[

&)

©

&

G

@ .

'.

G L7 5 Lo
& [ [/ ( NJQW
e

e

@

&

&

&

=,




S
>

)
)\A
3
2
Department of Higher Education, Govt. of M.P.
> Post Graduate Semester wise Syllabus
as recommended by Central Board of Studies and approved by the Governor of M.P.
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Session - 2010-2011
3
3 Class : M.Sc
3 Semester IV
- Subject : Zoology
> Title of Subject Group : Practical work
)5 (Entomology)
D Paper No. . Paper- III & IV C (Optional)
. Max. Marks > 50
>
D 1. Study of museum specimens of different orders and families of insects.
» 2. Study of permanent slides.
' 3. Taxonomic identification of insects.
D0 4. Dissection major - Nervous system of grasshopper and cockroach.
. Reproductive system of cockroach male and female.
2> ; . Minor - honey bee sting and tentogium of grasshopper.
- S. Taxonomical identification of egg, larva & pupa.
) 6. Collection and preservation of insects.
:) 7.
I Scheme of practical exam (Il & IV C)
B
3 1. Major dissection 08
2. Minor dissection . 05
3. slide preparation 05
4. Spotting 10
5. Taxonomical identification 08
6. ldentification of egg, larva and pupa 04
7. Collection & record 05
8. Viva 05

Total Marks — 50
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Session - 2010-2011

Theory / Practical
)
3 Session 2010-2011
Class M.Sc.
) Semester v
English Zoolo
) Subject :fgufhﬁ ) BY
) Paper IV(3d) (Optional)
Title of the | (English) Environment & Biodiversity Conservation
) paper Yglnhk
Y Medium of instructions (Teaching) English / iginh / Both inkuih
Question Paper Language English / {ginh / Both inkuid
) Max. Marks
)
) . Perio
_ Unit Syllabus ds
) ¢ Basic concept of Environmental Biology
) Scope and Environmental Science
» Biosphere and Biogeochemical cycles.
3 ¢ Environmental monitoring and impact
Unit I (English) assessment.
] * Environmental and sustainable development.
e Water conservation, rain water harvesting, water
) shed management.
J o Cause, effects and remedial measure of Air
) potlution, Water pollution.
Unit 1 (English) ) Nm;c. radioactive Iand thermal poliution.
) e Agriculture pollution
s Basic concepts of Bioaccumulation.
). o Solid waste management.
' Global warming and disaster management
> ¢ Cause of global warming
) - » Impact of global warming — acid rains and ozone
: Unit 111 (English) depletion, green house effect.
) s Control measures of global warming
(a) Afforestation (b) reduction in the use of
) CFCS ]
’ Mﬁmw ierified
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e Disaster management -floods, earthquake,
Cyclones landslides.
s Environmental legislation.

Unit IV (English)

Natural Resources :-
Forest -
- Use and over expleitation of forests.
- Timber extraction.
Land
- Land degradation. Landslides.
- Soil-ersion and desertification.
Water
- Use and over utiljzation of surface and ground
water
- Floods. Drought dams- benefits and problems
Mineral
- Use and expioitation,
- Environmental effect of extracting and using
mineral resources
Food
- World food problem
- Effects of modem agriculture and overgrazing
Energy
- Conventional and nonconventional energy
resources.
- Using of alternate energy sources
» Role of an individual in conservation of natural
resources
Eguitable use of resources for sustainable ife

Unt V (English)

e Conservation of Biodiversity

- Biodiversity crisis — habitat degradation
poaching of wild life.

- Socio economic and political causes of loss
of biodiversity.

- In situ and exsitu conservation of biodiversity

- Value of biodiversity.

- Hot spots of Biodiversity.

Recommended Books

(English)

fglnhh

44
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List of books of for paper IIID & TV D

1. Arora
2. Anathakrishnan
3. Bottain

4. Bouhey

5. Clark

6. Dowdoswell

7. Goldman

8. Kormondy

9. May

10. Odum

11. Perkins

12. Simmons

13. Pawlosuske
14. South Woods
15. Trivedi and Goel

16. Willington
17. Wetzal
18. Welch

Fundamentals of environmental biology
Bioresources ecology

Environmental studics

Ecology of populations

Elements of ecology

An introduction to animal ecology
Limnology

Concepts of ecology

Model ecosystems

Ecology

Ecology

Ecology of estuaries and costal water
Physico-chemical methods for water
Ecological methods

Chemical and biological methods for water
poliution studies

Fresh water biology

Limnology

Limnology Vols. I-11

45
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II- PRACTICAL SYLLABUS

Wwild life conservation, Environment & Biodiversity

1. Identification and comments upon wild life animals.

2. Study of endangered species.

3. Study of local birds and their habit habitats

4, Study of ecosystem

S. Study of local Biodiversity.

6. Distribution of wild life India. (National parks and
sanctuaries)

7. Soil and water analysis.

8. Interspecific relationship ~ Naturalism, Symbosis,
Mutualism, Commensalism, Parasitism, Predatian
Competition.

9. Field — expedition and project report

10. Viva- voice

11. Practical Record & collection.

Scheme
Time : S hour Max marks S0
Spotting 10
Endangered species / 10
interspecific relationship
Soil & water analysis S
Field expedition 10
Viva voce S
| Practical Record/ collection 10
S0

46
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Class
Semester
Subject

Title of Subject Group

Paper No.
Max. Marks

Department of Higher Education, Govt. of M.P.
Post Graduate Semester wise Syllabus

#» reconimended by Central Board of Studies and approved by the Gavernar nf M.P,
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Session - 2010-2011

: M.Se
IV
: Zoology

Reproductive Technology
: Paper- IV E (Optional)
: 35

EX

: Molecular Endocrinology and

Unit-1

1. Definition and scope of molecular endocrinology.
2. Chemical nature of hormones.
3. Purification and characterization of hormones.

4. Production of hormone by r DNA technology

Unit-2

1. Structure — function relationship in hormones comparative analysis and
evolutionary perspectives.

2. Eicosanoids and hormone action.

3. Concentration and transport of hormones in the blood.

5. Genetic analysis of hormonal disorders.

Unit-3

1. Hormonal regulation of energy metabolism.
2. Hormonal antagonism.
3. Hypothalamic nuclei and their physiological function.

4. Endocrine —- Immune interaction

Unit-4

1. Extraction and estimation of pregnanediol from urine.
2.Extraction of Gonadotrophin from urine.
3.Bioassay of Androgen.

4 Bioassay of progesterone.

Unit-5

1. Contraception.
2. Multiple ovulation and embryo transfer technology.

3. Study of estrous cycle by vaginal smear technology.

4. Surgical technique~castration, ovariectomy, vasectomy, fubectorny and laprotomy.

L

/ rd

~

thire” Notifiedified




Suggested reading material ( All latest edition )
. Benjamin Lewim — Genes VII/ VII], oxford University press.
2. Lodish etal- Molecular Cell Biology.
3. Zarrow, M.X., Yochin .M. and Machrthy, J.L. — Experimental
N Endocrinology.
’ Chatterji C.C.- Human Physiology (Vol- II).
Bentley, P.J. — Comparative Vertebrate endocrinology.
Hadley Mac. E.- Endocrinology.
Chinoy, N.J. Rao, M.V, Desarai, K.J. and High land, H.N. — Essential
techniques in reproductively physiology and Endocrinology.
> 8. Norris, D.O. — Vertebrate Endocrinology.
List of Practical:

New s

o 3. Purification of any protein hormone.
) 2. Assay of steroid dehydrogenase.,
3. Isolation and characterization of steroid / prostaglandin.
- 4. Assay for protein phosphorylation by ¢ AMP dependant protein — Kinase.
5. Histological studies of endocrine glands.
) 6. Cytological studies of endocrine gland.
) 7. Histochemical studies of endocrine glands.
8. Study of vaginal histology during estrus cycle.
) 9. Demonstration of estrus cycle study by vaginal smear technique.
10. Hitological demonstration of glycogen during reproductive cycle and pregnancy.
) 11. Effect of testosteronre, estradiol and progesterone.
a. Male reproductive study by weight/ Volume measurement.
N b. Femate reproductive study by weight/ Volume measurement.

A 12. Study of accessory reproductive structure after castration or ovariectomy.
) 13. Sperm count.
14. Demonstration of surgical technique.

) a. Castration b. Ovariectomy c¢. Laparotomy d. Vaseetomy e. Tubectomy etc.
3 15. Demonstration of perfusion technique for the fixation of endocrine tissue.
16. Implantation of endocrine gland/tissue.
/ Scheme of practical Examination
) .
, MM: 50
, 1. Experiments on molecukar endocrinology /
_ Reproductive technology. 10 Marks
) 2. Surgical / Experimental Techniques 08 Marks
3. Histochemical / Histological techniques. 08 Marks
! 4. Spotting 1to 5 10 Marks.
5. VivaVoce 08 Marks
,)- 6. Practical Record 06 Marks
A Total 50 Marks
7
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Session - 2010-2011

o Class - ML.Se
Semester IV
Subject . Zoology ‘
y - Title of Subject Group : Limnology and Fish Productivity
.- Paper No. : Paper- IV F (Optional)
Max. Marks : 35
— Unit-1 1. Basic principal and developmenkof scjence of limnology.
Yoo 2. Morfomauy,/oixj.gi-mand Classiﬁc:}ébzf\‘l:of Lake systems of the world.
) 3. Saprobien systern indicator organisms and water quality monitoring,.
) 4. Waste water treatment.
5. Aguatic macrophytes and their control.
b s Unit-2 1. Light and its relation in fresh water.
> 2. Heat and its relation in fresh whter.
> 2 3. Role of oxygen and Carbon-dioxide in freshwater.
N 4, Role of organic and inorganic Carbon in freshwater.
. _. Unit-3 1. Aspects of primary productivity in freshwater.
4 2 Rote of physicochemical characteristics in freshwater.
23 3. Plankton its role in freshwater. - i}
1) 4 Characteristics Bethic Biota, their substrate preference and
- significance
A Unit-4 1. Fresh water resources in India and their quality.
2477 2 Wetland and its managemeﬁt.
> L\ 3. Fishery and management of reservoir,
- 4 Inland fish breeding.
Unit-5 1. Reverine fisheries.
) 2. Fish production in pond and its management,
3y 3. Indian cuitivable fishes and their crop potential in India.
9, 4. Preservation processing transport and marketing of fish.
D, Vs, l (43
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List of Practicals:

1. Soils Analvsis.

e a0 op

Particulate analysis.
Moisture content.

Total organic carbon.
Bstimation of Phosphate.
Estimation of Nitrates.
Bstimation of Na, K, Ca, Mg,

2. Mappmg and Drawing techniques.
3. Study of aufwuch communities.

a.
b.
c.

Study of Sponges.
Study of Ectoprocta.
Study of epineustic communities.

4, Water analysis.

a.
b.
c.

—FRTTEEDe e

m.

Estimation of dissolved oxygen.
Estimation of pH.
Estimation of Alkalinity.
a. Carbonates.
b. Bicarbonate.
c. Free CO,
Phosphate.
Nitrate.
Silicate.
Calcium, Magnesium.
Chlorophyil.
Conductivity.
B.O.D.
C.0.D. ‘ e
Total Solids.
Redox patential.

5. Plankton study.

a.
b.

C.

6. Benthic study.

Study and identification of phytoplankton.

Study and identification of Zooplankton.

A collection of common plankton organism to be submitted by the student in
the form of slides.

Collection techniques. ;
Isolating techniques of benthic fauna.
Identification of benthic macro invertebrates.
Field techniques of pollution monitoring.

7. Productivity studies.

a.

b.

Estimation of primary productivity.
a. Lentic locale.
b. Lotic locale.

Estimation of secondry productivity.

8. Ageing and growth techniques of fish.

a.
b.
c.

Scales preparation and ageing.
Tagging technique.
Growth rate study (From hatched embryos).

9. Identification of late fry and fingerlings.
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10. Induced breeding technique.
11. Gonadectomy and Thyroidectomy.

12. Oxygen consumption levels and metabotic rates of some food fishes.

a. Heteropneustes.

b. Cyprinus carpio.
13. Behavioural studies of fish.

a. Agnostic behaviour.

b. Schooling.
14. Proximate analysis of fish muscle.

a. Red muscle.

b. White muscle.
15. Fecundity and Ova diameter of some fishes.
16. Sexing of some fishes.
17. Techniques of estimating fish populations.
18. Estimation of:

a. Conditioning factor.

b. L/wt relationship.

¢. Fish maturity.

Scheme of Practical Examination:

1. Major Limnological Exercise
2. Minor Limnological Exercise
3. Estimation (Two) h ‘

4. Practical record

5. Viva voce

Total
List of Reference:

1. E.P. Odum - Fundamental of I::cology.

R.G. Wetzel — Limnology.

P.S. Welsch - Limnology.

P.S. Welsch — Practical limnology.

R.G. Wetzel - Laboratory guide of Limnology.
J. Schwocrbel — Principles of Limnology.

K.A. Ruttner — Fundamentals of Limnology.

e B AN S

Hutchinson — A Treatise on Limnology Vol- 1 & 2.

MM : 50
12 Marks.
08 Marks.
16 Marks.
08 Marks.
06 Marks.

50 Marks

1 ARDW
@EMIEIQNOM,
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)
9. V.G. Cole — Limnology.
) 10. G.A. Cole - Limnology.
) 11. W.T. Edmondson — Fresh water Biology.
) 12. R.W. Pennak ~ Freshwater invertebrates on N. America.
) 13. I.G. Needham and P.R. Needham — A Guide to freshwater invertebrates.
14. G.T. Tonapi — Freshwater animals of India.
) 15. S. Krishan Swamy — A Guide to the study of freshwater organism.
p) 16. G.W. Prescott — Freshwater Algae.
) 17. Deshikachary — A guide for identification of Algae.
; 18. Published by International Biological program- 1.B.P. Hand Books Nos. 1 & 2.
19. H.L. Goltermann — Chemical analysis of freshwaters.
i 20. K.S. Rao & Suresh lain — Limnological methods & Principles of fish
J productivity.
) 21. O.P. Lind — Practicals Limnology.
Y 22. H.B.N. Hynes - Biology of Running waters.
23. L. Klein — River pollution Vols. I & II.
) o
9 -
>
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Department of Higher Education, Govt. of M.P.
Post Graduate Semester wise Syllabus

as recommended by Centra) Board of Studies and approved by the Governor of M.P.

Class

Semester

Subject

Title of Subject Group

Paper No.
Max. Marks

=g Iy T, Ay, ImeH

Session - 2010-2011

- M.Sc

IV

: Zoology

: Proteins, Nucleic acids and
Metabolic regulation

: Paper- IV H (Optional)

: 35

Unit-1

Protein primary and secondary structures.
Protein tertiary and quaternary structures.

Purification of proteins.

Protein analytical methods (Spectroscopy and X-ray crystallography).

Unit-2

Protein folding.
Lipoproteins.
G-protein and hormonal signaling.

Signal transduction pathways.

Unit-3

1. Forces stabilizing nucleic acid structure.

2. Fractionation and analysis of nucleic acids.
3. DNA damage and repair.

4. DNA Methylation

Unit-4

. Transfer RNA and its aminoacylation.

2. Restriction endonitcleases and restriction fragment length
polymorphism (RFLP).

3. Polymerase chain reaction.

4. Gene cloning

Unit-5

1. Proteins biosynthesis.
Mitochondrial electron transport.

Biosynthesis of purine nucleotides.

a8 owoN

Biosynthesis of pyrimidine nucleotides.

v
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List of Practical:

1.

0 e N R WD

Standard curve preparation of proteins.

Quantitation of Proteins.

Quantitation of DNA.

Quantitation of RNA.

Standard curve preparation of DNA and RNA.

Verification of Beerls Law.

Paper and thin layer chromatography.

Differential centrifugation and fractionation of cytoplasrnic organelles.

Purification of protein by column chromatography.

Scheme of Practical Examination

MM: 50
1. Preparation of Standard curve/
verification of Berrls Law - 10 Marks
2. Quantitation of protein/ DNA /
RNA of purification 12 Marks
3. Separation of compuneh by paper
chromatography/ TLC / Column
chromatography 14 Marks.
4. Viva voce 08 Marks.
5. Practical Record 06 Marks
Total Marks 50 Marks
Reference:
1. Biochemistry, D. Voet and J.G. Voet, John wiley & sons. Inc. New York.
2. Text Book of Biochemistry, T.M. Devlin Wiley- Leiss, New York.
3. Principles of Biochmistry, G.L. Zubey; W.W. Parson and D.E. Vance, Wm.C.
Brown publisher, U.S.A.
4.

Principles of Biochemistry , A.L. Lehninger, A.L. Nelson; M.M. Cox. Worth
Pulisher, Inc. USA.
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Department of Higber Education, Govt. of M.P,
Post Graduate Semester wise Syllabus
as recommended by Central Board of Studies and approved by the Governor of M.P.
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Session - 2010-2011 Y

Class : MLSc
Semester : IV
Subject : Zoology
Title of Subject Group Sericulture
Paper No. : Paper- IV I (Optional)
Max. Marks 35
Unit-1 Introduction and Moriculture

1. Silk Producing Organisms,

2. Planning for profitability in sericulture.
3. Propagation of Muiberry
4

Cultural Practices

Unit-2 plant pathology and Biology oFBombTv:x mori T

1. Diseases of mulberry plant.

2. Classification of races of Bombyx mori
3. Silk gland of Bombyx mori
4

Structure & chemical composition of silk

Unit-3 Rearing facilities and Operation N
1. Rearing house and Rearing appliances for rearing of silk worms.

2. Disinfection operation before rearing

3. Maintenance of optimum conditions for rearing
{ 4. Feeding, Bed cleaning and spacing l
' Unit-4 Moulting, mountaning and Sitk Worm disease
" I. Moultanism and care during moulting ‘1

2. Characteristic features of a ripe silk worm ,mounting, Process of spinning &
harvesting of cocoons
3. Pebrine ( Protgzoan disease )

4. Bacterial, Fungal and Viral disease of silk worm

55




27 )

{ b ¢ @O YL “arketing, silk reclin@*and Non-mulberry silk worms ]

. Cocoon Quality, testing , and grading
2. Silk reeling operation
3. Tasar culture

' Ericulture and Muga culture

List of books for Sericulture:

i 1. Hand book of Silk Worm rearing by Masanori, Shimiza,D. Agri.

Sericulture Manual -2

Sericulture Manual -3 by S, Kishanaswamy

Introduction to Sericulture by Dr. ( Mrs.) G. Ganga Dr. (Mrs.) J. Sulochana chetty
Principles of Sericulture by Hisao Aruga

A Manuai of non mulberry Silks Sericulture Vol.-1 by Dr. M.S, Jolly et al
Sericulture and Silk Industries by Tripurari Sharan

Sericulture Manual -1 Mulberry cultivation by Dr. G. Rang swami

N A T A - o B g

Sericulture Manual -2 Sitkworm rearing by Dr. S. Krishnaswami

—
(o]

. Sericulture Manual -3 Silk reeling by Dr. S. Krishnaswami

—
—

. Mulberry cultivation by Zheng, Ting-Zing

—_—
[\

. Stlkworm rearing by Pva Pang- Chesan

—
w

. Silk worm training manual by Sco Hotim.

Scheme of Sericulture practical (IV Semester)

Syllabus based on sericulture special IV paper of [V semester .The duration of examination
shall be 2" hours.

e B

9. Dissection / Rendita or Denier l/UO- I
10. Propagation / Preparation of Bed 5
11. Spotting N el

12. Viva ? |

Total Marks —}0/‘2

13. Practical Record

i
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M

llabus based on gericultur

SRV

e special IV paper of IV semester
Dissection of Silk gland/ Nervous System of Silkworm
Propagation of Mulberry by cutting method

Preparation of Bed for Silkworm rearing

Spotting related to special Sericulture theory paper

Find out the Rendita or Denier

Practical Record

57
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Department of Higher Education, Govt. of M.P.
Post graduate semester wise syllabus

As recommended by Central Board of studies and approved by the governor of M. P,
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Session (¥%)-2015-16
Scheime of Marks

M. Sc. Drugs and Pharmacentical Chemistry

SEMESTER- I

1()11\[

Paper | Comp/ Opt Paper Title Code (MCH) | Max. Marks
| Compulsory | Introduction to Pharmacy, PC-101 40+10 (CCE) =50
Drug Regulatory Act,
Intellectual Property Righis | |
1 Compulsory | Pharmaceutical Chemistry & PC-102 40+10 (CCE) = 50
Biochcmistry |
38! Compulsory Principles of Organic PC-103 | 40+10 (CCE) =50
Pharmaceutical Chemistry
\Y Compulsory Principles ol Physical PC-104 40+10 (CCE) =50
Pharmacy -1
\ Optional- 1 Mathematics and statistics PC-105(a) |40+10(CCE)=50
for chemists (for biology
background students)
VI Optional- 2 Biology for chemists (for PC-105 (b) | 40+10 (CCE)=50
mathematics background
students)
PRACY 'U\L 1. 50
PRAC HCAL 2. 50
Tg)iAL 400
M. Sc. Drugs and Puaurmaceuticz! Chemistry
SEMESTER-1 Relé - V7Y
Paper | Comp/ Opt Papu: Title Code (MCH) Max. Marks
1 Compulsory Principles of Inorganic PC-201 40+10 (CCE} =50
L Pharmaceutical Chemistry -1
Il | Compulsory Pharmaceutical Analysis -1 PC-202 40+10 (CCE) =50
11 Compulsory | Pharmaceuti .l Analysis - 1i PC -203 40+10 (CCLE) =50
v Compulsory Principles of Physical PC-204 40+10 (CCE) =50
Pharniacy -1l i
\% Optional- 1 Computers i‘or C henmsts ) PC-205 | 40+10{CCE)=50
PPJ\( CAL T 50
_ PRACS A] JE | SioromnalyE Nofiedied

Pl =




M. Sc. Drugs and Pharmaceutical Chemistry

SEMELSTER-III Loi5-1¢
Paper | Comp/ Opt Paper Title Code (MCH) Max. Marks
] Compulsory Principles of Physical PC-301 40+10 (CCE)=50
Pharmacy-lii
11 Compulsory | Principles Of Pharmacognosy PC-302 40+10 (CCE) =50
1t Compulsory Pharmaceut:cal Medicinal PC -303 40+10 (CCE) =50
] Chemistry-I _
v Compulsory Principles Of Inorganic PC-304 40+10 {CCE) =50
Pharmaceutical Chemijstry-li - :
v Optional- 1 Instrumental Methods of PC-305 40+10 (CCE) =50
Analysis
PRACITCAL 1. 50
PRACIICAL 2. 50
TOTAL 400
M. Sc. Drugs and Pharmaceutical Chemistry
SEMESTER-IV Xolf—} 7
| Paper | Comp/Opt Code (MCH) Max. Marks

Pap'cr_'l'_i tle ‘_

| Compulsory Pharmaceutical Medicinal | PC-401 40+10 (CCE) =50
Chenyistry-li
1 Compulsory | Drug Design And Medicinal PC-402 40+10 (CCE) =50
Chemistry -
11 Compulsory Advance Chemistry ' PC-403 40+10 (CCE) =50
v Cormnpulsory | Supplements. Additives And PC-404 40+10 (CCE) =50
Toxicology
v Optional- 1 Drug Pharmacokinetics And PC ~405 40+10 (CCE) =50
Drug Development
PRACTICAL 1. , 50
PRACT ICAL 2. | S0
PROJECT o S0
TGTAL 450

Nt
\W

9\l
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SEMESTER FIRST
“ : 2015-16
M.S¢. (Drugs-gnd Pharmaceutical Chemistry)
: Syllabus
Pharmaceutical Chemistry paper I
PC-101 Introduction to Pharmacy, Drug Regulatory Act, Intellectual Property Rights

Unit I
Introduction to Pharmacy, Careers in Pharmacy, Codes of pharmaceutical ethics, Importance of
Pharmaceutical Chemistry, Pharmacopeia & its history (IP,BP, USP, NF)

Unit I
Routes of drug administration, Introduction to tablets, capsule, suspension, emulsion, omnfments etc,
Introduction to NDDS.

Unit 111
Drug and Cosmetics Act with special reference to schedule M, GMP, GLP, GCP, USFDA, NDA, ANDA,
Clinical Trals

Unit IV
Concept of Quality & total Quality Management, Quality Assurance & Quality Control, IPQA, IPQC.

Unit V :
Documentation and Maintenance of records, Intellectual property rights patents, Trademarks, Copyrights,
Patents Act.

Books Recommended:

1. Willing, S.W., & Stoker, Good Manufacturing Practices for Pharmaceuticals,
Marce] Dekker, New York.

2. Guarino, R.A., New Drug Approval Process, Maxcel Dekker, New York.

3. Drug & Cosmetic Act.

4. Patents Act.

5. Consumer Protection Act.

6. Environmental Protection Act.

7. Federal Food, Drug & Cosmetic Act.

8. Bansol, IPR Guidelines for Pharm students and Researchers.

9. Pisano-FDA Regulatory Affairs.

10. Phillip W. Grubb, Patents for Chemicals, Pharmaceuticals and Biotechnology.
11. Lehninger principles of biochemistry, Albert L. Lehninger, David Lee Nelson, Michael M. Cox ,
W H. Freeman, 2008.

12. Harper's Illustrated Biochemisty, Robert K. Murray, Mc. Graw Hill.

13. Biochemistry, keshav Trehan, New age Publishers.

Pharmaceutical Chemistry paper 11 )
]4. Remington- vol [ & 11 (k’?‘




Pharinaceutical Chemistry paper I1
. PC-102 PHARMACEUTICAL CHEMISTRY & BIOCHEMISTRY

Ynit I
Chemical structure and biological activity, Study of relationship between physico-chemical properties and
biological potencies of drugs. Metabolic changes of drugs & related organic compounds in the body.

Unit 1
Classification of drugs on the basis of

(1) Chemical Structure

(1) Therapeutic action (at least one example of each class).
Drug Receptors:

(1) Nature of drug receptors

(11) Isolation of drug receptors

(1) Receptor theones

(iv) Types of drug receptors

Unit 1

Heterocycles: - Synthesis reactivity reactions applications and biological significance of the following: -
(A) Mono Hetero Atom Systems: - Indole, Quinoline, [soquinoline.

(B) Mulli Hetero Atorn Systems: - Diazole, Pyrazole, Oxazole.

Unit IV

Biochemical organization of the cell and transport processes across cell membrane, bioenergetics,
production of ATP and its biological significance.

Enzymes: Nomenclature, Kinetics and 1ts Mechanism of action, Mechanism of Inhibition, [soenzymes,
enzymes in technical diagnosss.

Unit V

Disorders of Carbohydrate, Lipid and Protein Metabolism, Biomedical Importance and Implications in
Clinical Biochemistry, Diagnostic tests for detection of metabolic disorders,

Urea cycle, metabolic disorders of urea cycle.

Books Recommended:

1. Smith HI, Williams R, eds, “Introduction to the principles of Drug Design™ Wright

Boston.

2. Harpers- illustrated Biochemistry.

3. A. C. Deb- fundamenta) of biochemistry.

4. Martin YC. “Quantitative Drug Design™ Dekker, New York.

5. Lien EJ. SAR “ Side effects and Drug Design”™ Dekker, New York.

6. Wilbarn H, Malick IB * Drug Discovery and Dovelopment” Hurnana Press Clifion.

7. Delgado JN, Remers WA eds “Wilson & Gisvolds’s Text Book of Organic Medicinal &Pharmaceutical
Chemistry™ Lippincott, New York.

8. Foye W.0.- “Pnnciples of Medicinal chemistry ‘Lea & Febiger.

9. Hetrocyclic Chemistry- R K. Bansal, New Age Publication.

10. Name reactions and reagents in organic synthesis- Bradford P. Mundy, Michael G. Ellerd, Wiley

Publisher.
o

b e b
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Pharmaceutical Chemistry paper I11
PC =103 PRINCIPLES OF ORGANIC PHARMACEUTICAL CHEMISTRY

Unpit 1
Stereo Chemistry and Conformational Analysis:
Optical Isomensm- Concept of Chirality, recognition of symmetry elements and chiral structures, R-S
nomenclature, Diasterisomensm in acyclic and cyclic systems, Optical activity without asymrmetric
carbon atom (allenes, spiranes and bipheny)s)

Unit 1T

Geometrical Isomerism: Geometrical i1somerism of olefins and oximes, E-Z nomenclature.
Conformational Analysis: conformational analysis of ethane, butane, cyclohexane and decalines. Effect of
conformation on reactivity in acyclic compounds and cyclohexanes, Interconversion of Fischer, Newman
and Sawhorse projections.

Stereo selective Synthesis: Asymmetric Synthesis

Unit ITI

(A) Reaction Intermediates: Structure, formation and examples of participation in chemical reaction of
the following: - Carbocation, Carbanion, Nitrenes, Carbenes, Arynes, Free radicals.

(B) Mechanism of Organic Reactions: - Types of reactions, thermodynamic and kinetic requirements.
Potential energy diagram, methods of determining reaction mechanisms,

(C) Aliphatic Nucleophilic Substitution: SN;, SN,, SN, factors affecting mechanism, hydrolysis of ester,

Unit TV

Elimination Reactions: Ey, E; and E)cb mechanism, Hoffman and Saytzeff elimination.

Addition Reactions: General mechanism, hydroboration, epoxidation, Wittig reaction.

Aromaticity concept: Huckle’s rule and sts )imitations, Benzenoid and non- benzenoid compounds,
cyclopentadienyl anion, tropyltum cation, azulenes, fullerenes.

Synthetic applications, mechanisms and stereochermistry (wherever applicable) of the following organic
reactions and molecular rearrangements; - Pinacol - pinacolone rearrangements, Benzilic acid
rearrangernent, Backmann rearrangement, Hoffmann- Curtius, Lossen and Schmidt rearrangement,
Claisen rearrangement .

Unit V

Study of reactions of synthetic importance: mechanisms and stereochemistry (where ever applicable)
Birch reduction, Mannich reaction, Meerwein Pondorf - Verley reduction and Oppencaur oxidation,
- Ozonolysis and bydrogenation, Diel’s Alder reactjon, Reformatsky reaction, Grignard reactjon.

Books Recommended:

1.Eliel, E.L., Stereochemistry of Carbon compounds. MC.Graw Hill Book
Company, [nc. New York.

2. March, J., Advanced Organic Chemistry, Reaction Mechanism and Structure,
John Wiley and sons, New York.

3. Singh, H and Kapoor, V.K., Organic Pharmaceutical Chemisiry, Vallabh
Prakashan Delli.

4. Gould, E.S., Mechanism and structure in Organic Chemistry, Holt, Rinewart and
Winston , New York.

5. Abraham D.J, ed..Burger’s Medicinal Chemisiry & Drug Discovery, Vol. [-VI, John Wiley & sons,
New Jersey.

6. Ford M.E., Catalysis of organic reactions, Marcel Dekker Inc., New York.

7. Laszlo Kurti, Barbara Czako, Strategic Applications of Name reaction in Organic
Synthesis, Elsevier, Academic Press, New York.

8. P S Kalsi, Organic reactions and their mechanism.
9. Wohalard- organjc chemistry. %
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‘ Pharmaceutical Chemistry Paper IV
PC-104 PRINCIPLES OF PHYSICAL PHARMACY -1

Unit I

Basic Principles of Physical Pharmacy

Thermodynarmices: the first law of thermodynamics, isothermal and adiabatic processes, ideal gases and
the first law, heat of formation, Hess's law and heat of combustion, heats of reaction from bond energies,

second and third law of thermodynamics, free energy functions and applications, Gibbs- Helmholtz
equation.

Unit 11

Determination of the physical properties of molecules: Molecular structure, additive and constitutive
properties, refractive index and molar reflection, types of solutions, concentration expressions (molarity,
molality, normality, mole fraction), ideal and real solutions, Raoults law, Henry’s law.

Unit 111
Buffers in pharmaceutical and biological system: buffer, the buffer equation, factors affecting pH of
buffer, buffer capacity, in-vivo biologica)l buffer system, pharmaceutical buffers, preparation of

pharmaceutical buffer solutions, influence of buffer capacity and pH on tissue irritation, methods of
adjusting tonicity and pH.

Unit IV

(A) Interfacial Phenomena, Application of Surfaces Active Agents, Electric Properies of Interfaces,
Application in Pharmacy.

(B) Micromeritics

Particle size and size distribution, Methods for detemnining particle Size, Derived Properties of Powders,
Application in Pharmacy.

UnitV

Rheology

Introduction, Newtonian Systems, Non-Newtonian Systems, Thixotropy, Determination of Rheology
Properties, Viscoelasticity, Application in Pharmacy.

Books recommended:

1. Martins- Physical Pharmacy and Pharmaceutical Sciences, Patrick J. Sinko,
Lippincot Williams and Wilkins.

2. Textbook of Physical Pharmaceutics, CVS Subrahmanyam, Vallabh Parkashan,
New Delhi.

3. Physical Chemistry, P.W. Atkins, ELBS.

4. Chemical Kinetics, K.J. Laidler, McGraw-Hill Kinetics and Mechanism of
Chemical Transformation J. Rajaraman and J. Kunacose, Mc Millan.

5. Text Book of Polymer Science, Fred. W.Billmeyer, 3rd edition, Wiley Interscience Publication, John
Wiley and Sons.

6. Introduction to Polymers Sciences and Technology, S.D. Dawande, st edition,

Denett and Co., Nagpur.

7. Polymer Science, V.R.Gowarikar, N.V.Vishwanathan, Jayadev Sreedhar, New Age International,
New Delhi.

8. Polymers in Drug Discovery,ljeoma.F. Vihegbu, Andreas G.Scchatzlein, Taylor andFrancis.

9. Biodegaradable hydrogels for drug delivery, Kinam Park, Waleed S.W.Shalaby,
CRC Publisher.
10. Orgamic Chemistry, JL Finar, Vol.-] and [1,6th Edition , Pearson Education ASj%‘igr&@met <
1 1. Chemistry of Natural Products, S.V.Bhai, B.A.Nagasampegi, M.Sivakumar,
Spiringer Publication. E=ARER

12. Glycopeptides and Glycoproteins, Synthesis. fyuchire and Appli:ﬂions Volurmk) 1A GEEMITIDN
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Edition, V. Whittmann, Springer Publications.

Pharmaceutiea] Chemistry paper V
rC -105 (a) MATHEMATICS AND STATISTICS FOR CHEMISTS (for biology background
students)

Unit £

Matrix Algebra: - Addition and multiplication inverse adjoint and transpose of matrices, special matrices
(Symmetric, skew symmetric Hermitian, Skew Hermitian, unit diagonal, unitary etc.) and their properties.
Matnix equations - : homogeneous, non independence linear equations and conditions for the solution
linear dependence and independence introduction to vector spaces, matrix eigen values and eigen vectors
diagonalization, determination (examples form Huckles theory )

Unit 11
Differential Calculus: - Functions continuity and differentiability, rules for differentiation, applications of
differential calculus including maxima and minima exact and inexact differentials.

Unit I

Integral Calculus: - Basic rules for integration, integration by partial fraction and substitution, Reduction
formulae, Applications of integral calculus, Functions of several vanables partial differentiation co-
ordinate transformation (e.g. Cartesian to spherical polar) curve sketching.

Unit IV

Elementary Statistics:-Organizing and displaying data, Variables, univariate data bivariate data, random
variables. :

Summanzing data and vanation; The mean, the median the mode, the mean deviation, the variance and
standard dewviation, coefficient of vanation.

Unit V .

Permutations and combinations: -

Probability, Definitions rules of probability Distributions (binomial and normal distributions) Regression
and correlation, Introduction, simple linear regression medel correlation coefficient.

Book Recommended:

1. Bolton, Pharmaceuticals Statistics- Practical & Clinical Applications, Marcel &
Dekker, New York.

2. Fisher, R.A., Statistical Methods for Research Works, Oliver & Boyd, Edinburgh.
3. Chow, Statistical Design and Analysis of Stability Studies, Marcel Dekker, New
York.

4. Buncher, Statistics in the Pharmaceutical Industry, Marcel Dekker, New York.

5. Finney, D.J., Statistical Methods in Biological Assays, Hafner, New York.

6. Montgomery, D.C., Introduction to Statistical Quality Control, Willy.

7. Khan, Irfan A, Biostatistics for Pharmacy.

Y \@%ﬁ -
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. Pharmaceutical Chemistry paper V
PC -10S (b) BIOLOGY FOR CHEMISTS (for mathematics background students)

Unit I

Cell Structure and Functions

Structure of prokaryotic and eukaryotic celfs intraceilular organelles and their functions, Comparison of
plant and animal cells. Overview of metabolic processes-catabolism and anabolism.

Unit I

Carbobydrates, Conformation of monosaccharides structure and functions of important derivatives of
monosaccharides, disaccharides and polysacchandes.

Role of sugars in biological systems, Carbohydrate metabolism-Kreb’s cycle, glycolysis, glycogenesis
and glycogenolysis gluconeogenesis, pentose phosphate pathway.

Unit I

Lipids, Fatty acids, essenual fatty acids, function of triacylglycerols, glycerophospholipids, sphingolipids
cholesterol, bile, prostaglandins, Liporoteins.

Lipid metabolism, oxidation of acids.

Uvpit IV

Amino -acids, Peptides and proteins, Chemical and enzymatic hydrolysis of proteins to peptides, Amino
acids, Primary & secondary structure of proteins, Chemistry of oxytocin and tryptophan releasing
hormone (TRH).

Unit V

Nucleic Acids, Purines and pyrimidine bases of nucleic acids, base painng via-H-bonding. Structure of
nbonucleic acids (RINA) and deoxyribonucleic acids (DNA), double helix model of DNA, replication of
DNA transcription, translation and genetic code.

Book Recommended
1. Trease and Evans, Pharmacognosy, 1 5th edition, Elsevier.
2. Burger’s Medicinal Chemistry, 6th edition, Vol-I, Wiley Interscience, New York.
3. Chemistry of natural products by S.V. Bhat, B.A. Nagasampegi, Springer publications. New York.
4. Finar, Organic Chemistry, Vol-]
S. Drug Discovery and Evaluation, Pharmacological assays, H. Gerhard Vogel, 2nd edition, Springer
publications,
6. Quality Control of Herbal drugs, an approach to evaluation of botanicals, by Pulok Mukherjee,
Business Horizon Publications.
7. Pharmacognosy and Pharmacobiotechnology, by Ashutosh Kar, New age Intemational publications.
8. Role of Biotechnology in Medicinal and Aromatic plants, Vol-XIII, Ukaaz Publications, Hyderabad.
9. Supplement to cultivation and utiljzation of medicinal plants, S.S. Handa and M.K. Kaul, RRL
Jammu.
10. Chemistry of Natural Products, by O.P. Agarwal, Vol-I & Il
11. Harpers- lllustrated Biochemistry.
12. A.C. Deb- Fundamental of Biochepuistry.

G
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SEMESTER FIRST
2015-16
M.Sc. (Druogs and Pharmaceutical Chemistry)
Practical Syllabus

First semester Practical’s

D)
2)
3
4)
3)

6)
7
8)
)

Stereochemical studies of organic compounds with the help of moleculz.ar model kit.

Preparation of drug or organic compound.

Organic Synthesis Using Microwave Oven.

Synthesis of metal complexes and determination of their anti microbial activity.

Inorganic Preparation of compounds like Ferrous sulphate, magnesium Carbonate, calcium
carbonate, alum, zinc oxid,e, magnesium trisilicate, dicalciam phosphate.

Limit test for chloride and sulphate.

Determination of particle size by microscope.

‘Determination of derived properties of powders.

Preparation of suspensions and study of its sedimentation parameter.

10) Preparation of emulsions.

11) Preparation of ointment.

12) Preparation of pharmaceutical buffer and study of 1ts theoretical and calculated pH.

13) Preparation of aromatic waters, spirits, solutions, tinctures.

[ 4) Preparation of simple syrup as per 1P and USP.

SEMESTER FIRST
M.Sc. (Drugs and Pharmaceutical Chemistry)
Examination scheme

Duration -8 Hours Total Marks -100

Minimoum Passing Marks-33

Examination scheme: - Firsl semester

1. Synthesis of drug and organic compound. (10 marks)
2. Preparanons of Inorganic compound. (10marks)
3. Limut test. (10 marks)
4. Pharmaceutical Preparations like Suspension, (20 marks)
Aromatic water, Solutions, Spirits. (Any two)
5. Preparation of pharmaceutical buffer and study of its (15 marks)
Theoretical and calculated pH. Or
Preparation of suspensions and study of its sedimentation parameter
6. }Srcparation of tinctures. (S marks)
7. Preparation of simple syrup [P and USP (5 marks)
8. Viva-Voce 15 markS,wF@Mii}B! ot
Practical Record (10 marks ARN A -
%} RE A
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SEMESTER SECOND
2015-16
' M.Se. (Drugs and Pharmaceutical Chemlstry)
Syliabus

Pbarmaceutical Chemistry paper 1
PC 201 PRINCIPLES OF INORGANIC PHARMACEUTICAL CHEMISTRY -1

Unit I

Impunties in Pharmaceutical Substances and their tests:-

(A) Sources of impurities in pharmaceutical chemicals.

(B) Effect of irnpurities.

(C) Permissible impurities in pharmaceutical substances.

(D) Limit tests.

Synthesis, properties and uses of inorganic compounds of pharmaceutical importance
(A) Topical drugs: - dusting powders, Lubricants astangents

(B) Gastro—intestinal drugs: - antacids, digestants, emetics

(C) Respiratory drugs: - expectorants and antitussives.

Unit IT

Structure and Bonding [

A) Chemical penodicity, structure and bonding in homo and heteronuclear molecules including shapes of
molecules (VSEPR theory)

B) Concepts of acids and bases, Hard-Sofi acid base concept, Non-aqueous solvents

Unit IT]

Transition elements and Coordination compounds: Aflotropy, synthesis, structure and bonding, industrial
imponance of the compound.

Inner transition elements: Spectral and magnetic properties, reaction mechanism

Unit IV

A) Complexing and chelating agents used in therapy,

B) Dental product: Dent frices, anti-canes agents.

C) Bioinorganic Chemistry: photosysterns, porphyrin, metalloenzymes. Oxygen transport, electron-
wransfer reactions: mitrogen frxation

Unit V

Structure and Bonding 1]

Boron hydrides: Polyhedral boranes, hydroboration, carboranes and metallo-carboranes
Cages and metal clusters.

Books Recommended:
L. Roger's Jnorganic Pharmaceutical Chemistry, Charles Herbert Rogers, Tailo Olaf Soine, Lea and

Fabiger pub.
2. Inorganic Pharmaceutical Chemistry, K. G. Bothra, Niralt Prakashan.
3. Inorganic Pharmaceutical Chenustry, G. R. Chatwal, Himaltya Publicaltion
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. Pharmaceutical Chemistry paper II
PC- 202 PHARMACEUTICAL ANALYSIS -1

Unit I

UV-Visible Spectroscopy: Basic principles and brief outline of instrumentation, Types of: electronic

transition, Effect of solvent on trassition, Chromophores and their interaction with UV-visible radiation

and their utilization in structural, qualitative and quantitative analysis of drug molecules, Woodward-

glicser rule, Fundamentals of Optical rotatory dispersion, Cotton effect curves, Octant rule, Circular
ichonism.,

Unit I1

Ip.ﬁ'ﬂred Spectroscopy: Basic principles and brief outline of instrumentation, Infrared radiation and its
interaction with organic molecules, Vibrational mode of bonds, effect of hydrogen bonding and
conjugation on absorption bands, applications, interpretation of IR spectra, FTIR and ATR.

Unit I

Nuclear magnetic resonance spectroscopy: Basic principles and brief outline of instrumentation, Magnetic
properties of nuclei, field and Precession, chemical smft concept, 1sotopic nuclei, reference standards and
solvents,"H NMR spectra, chemical shifis, multiplicity, coupling constants, free induction decay, average
time domain and frequency domain signals, Spin-spin and spin-laftice relaxation phenomenon. Protein
noise decoupled spectra. Nuclear overhauvser enhanced *C NMR spectra, their interpretation ang
application, APT and DEPT techniques, Introduction of 2D NMR techniques, COSY, with application.

Unit IV .

Mass spectrometry: Basic principles and bref outline of instrumentation, [on formation, molecular ion,
metastable ion, fragmentation process in relation to molecular stricture and functional groups, Relative
abundance of isotopes, chemical jonization, FAB, ESI, Maldy, GC-MS and other recent advances in mass
spectrometry.

Unit V

Electron spin resonance spectroscopy: - Basic principles zero field sphriing and Kramer's degeneracy,
Factors affecting the “g™ value, Isotropic and arisotropic hyperfine coupling, Spin Hamiltoruan, spin
densities and Mc Connel relationship measurement techniques, applications.

Books Recommended:
1. Willard, H.H., Mernit, L.L., Dean, J.A., Settle P.A., Instrumental
Methods of Analysis, Van Nostrand.
2. Skoog, D.A_, Heller, F.I., Nieman, T.A_, Principles of Instrumental Analysis, WB
Saunders.
3. Hunson, J.W., ed. Pharmaceutical Analysjs, Modern Methods, patt A & B, Marcel
Dekker. )
4. Schirmer, R.E,, ed. Modern Methods of Pharmaceutical Analysis, Vols 1, 2. Boca
Raton F.L., CRC Press.
5. Mann, C.K_, et al., Instrumental Analysis Harper & Row.
6. Jaffe, H.H., Orchin M., Theory & Applications of Ultraviolet Spectroscopy, Willy.
7. Silverstein, Spectrometric identification of Organic Compounds, Willy.
8. Bovey, F ., Jelinsks, L., Miran, P, Nuclear Magnetic Resonance Spectroscopy, Sau:Diego Academic.
9. Stothers, J.B., Carbon-13 NMR.Spectroscopy, Academic.
(0. Gordy, W., Theory & Applications of Electron Spin Resonance, Willy.
1. Haswell, S.J., ed. Atomic Absorptian Spectroscopy, Elsevier.
12. Ardrey, R.E., Pharmaceutical Mass Spectra, Pharmaceutical Press, London.
13. Budzikiewicz, et al., Interpretation of Mass Spectra of Organic Compounds,
Holden-Day San Francisco.
4. Beckett and Stenlake, Practical Pharmaceutical Chemisuy, CBS.
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15. Stahl, E., Thin Layer Chromatography- A laboratory Handbook, Springer-Verlag
16.Giddings, J.C., Principles and Theory- Dynamics of Chromatography, Marcel

. Dekker.

17. Sethi, P.D., Quantitative Analysis of Pharmaceutical formulations, CBS

- Publishers, New Delhi.

18. Kemp William, Organic spectroscopy, Pal grave, New York.

19. Kalsi, P.S., Spectroscopy of organic compounds, New age publishers, New Delhi.
20. Gross - Mass Spectrometry

21. - WHO - Quality Assurance of Pharmaceuticals, Vol. I, II.

22. Sethi, P.D., HPLC, Quantitative Analysis of Pharmaceutical Formulations, CBS
Publishers, Dethi.

23. Sethi, P.D., HPTLC, Quantitative Analysis of Pharmaceutical Formulations, CBS Publishers, Delhi.
24. Haffmann, Chromatography.

25. Sethi and Charcgankar, Identification of Drugs in Pharmaceutical Formulations
by TLC.

26. Robert D. Braun, Introduction to Instramental Analysis.

27. Wilfried, M.A. Niessen- Liquid Chromatography-Mass Spectrometry

28. Harry G. Bnittain, Spectroscopy of Pharmaceutical Solids.

29. George, S., Steroid Analysis in Pharmaceutical Industry.

30. Higuchi, Pharmaceutical Analysis.

32. Hoffmann, Mass Spectrometry: Principle and Application.

33. Scoft, Techniques and Practice of Chromatography.

34. Wilkins, Identification of Microorganism by Mass Spectrometry.

35. G. R. Chhatawal- Instrumental Method of Analysis.

L
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" Pharmacentical Chemistry Paper II1
" PC -203 PHARMACEUTICAL ANALYSIS - 11

Unit ]
Chromatography: General principles, classification of chromatographic techniques, normal and reversed
phase, bonded phase, separation mechanisms.

Unit IT
Principles Instrumentation and applications of - Thin layer chromatography, column chromatography, gas
~liquid chromatography and Flash chromatography

Unit I1I
High performance liqud chromatography, ion exchange chromatography, size exclusion gel
chromatography, Chiral Chromatography

Unit IV

Principle of liquid-liquid extraction and solid liquid extraction, distribution law, factors favouring solvent
extraction, Sequences of the extraction process, Extraction techniques, soxhlet extraction, Important
applications of Jiquid-Jiquid extraction.

Unit V

A) General Titrimetry and Gravimetnic analysis, determination of dissolved oxygen (DO) Biological
oxygen demand (BOD), Chemical oxygen Demand (COD).

B) I.P. methods for water analysis, zeta sizer, C,H,N analyzer.

Books Recommended:
1. Pharmaceutical analysis, David C. Lee, Michael Webb, Wiley India.
2. Handbook of Modem Pharmaceutical Analysis, Satinder Ahuja, Stephens Scypinski, Academic Press
3. Willard, R H., Memt, L.L.,, Dean, J.A., Settle P.A_, Instrumental Methods of Analysis, Van No strand.
4. Skoog, D.A., Heller, F.J., Nieman, T.A., Principles of Instrumental Analysis, WB
Saunders.
S. Hunson, J.W._, ed. Pharmaceutical Analysis, Modzm Methods, part A & B, Marcel
Dekker.
6. Schirmer, R.E., ed. Modem Mcthods of Pharmaceutical Analysis, Vol. 1-2. Boca
Raton F.L., CRC Press.
7. Mann, C.K,, et al., lnstrumental Analysis Harper & Row.
8. Jaffe, H.H., Orchin M., Theory & Applications ol Ultraviolet Spectroscopy, Willy.
9. Stlverstein, Spectromeiric identification of Organic Compounds, Willy. %

10. Bovey, F., Jelinski, L., Miran, P., Nuclear Magnetic Resonance S
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Pharmaceutical Chemistry Paper IV
. PC 204 PRINCIPLES OF PHYSICAL PHARMACY -1

Unit 1

Pharamacokinetics

Introduction including clinical pharmacokinetics, toxicokinetics and clinical toxicology, therapeutic
concentration range, doses regimen, plasma drug concentration.

Pharmacokinetic and pharmacodynarnic parameters including peak plasma concentration, time of peak
concentration, area under the curve, minimum effective conceniration, maximum safe concentration,
fraction of the drug absorbed.

Unit I1

Chemjcal Kinetics |

Rates of chemical reaction, factors influencing the rate of a reaction: concentration, temperature, pressure,
solvent, light, catalyst Concentration dependence of rates. Mathematical characteristics of simple
chemical reactions — zero order, first order, second order and third order reactions, methods of rate
detemmination, Arrhenius equation, Concept of activation energy.

Simple collision theory based on bard sphere model transition state theory (equlibrium hypothesis)
Expression for the rate constant based on equilibrium constant and thermodynamic aspects.

Upit ITI

Electro Chemistry: Electrical transport, Conduction in metals and in electrolyte solutions, specific
conductance and equivalent conductance, measurement of equivalent conductance, variation of equivalent
and specific conductance with dilution, Migration of ions and Xohlrausch law. Arhenius theory of
electrolytic dissociation and its limitations, weak and strong electrolytes Oswald’s dilution law its uses
and limiations.

Unit IV

Polymer Science

Histonical Background, general concepts, propemes addition & condensation polymers, preparation of
polymer solution, Pharmaceutical Application of Polymers.

Unit V
Statistica) thermodynamics: Bolizmarnin distribution: Kinetic theory of gases: partition functions and their
re}ation top thermodynamic quantities-calculation for model system.

Books recommended:-

. Martins- Physical Pharmacy and Pharmaceutical Sciences, Patrick J. Sinko, Lippincot Willams and
Wilkins.

2. Textbook of Physical Pharmacevtics, CVS Subrahmanyam, Vallabh Parkashan, New Delhi.

3. Physical Chemistry, P.W. Atkins, ELBS.

4. Chemical Kinetics, K.J. Laidler, McGraw-Hitls
Kinetics and Mechanism of Chemical Transformation J. Rajaraman and J. Kuriacose, Mc Millan.

5. Text Book of Polymer Science, Fred. W.Billmeyer, 3rd edition, Wiley Interscience Publication, John

Wiley and Sons.

6. Introduction to Polymers Sciences and Technology, S.D. Dawande,lst edition, Denett and Co.,
Nagpur.

7. Polymer Science, V.R.Gowarikar, N.V.Vishwanathan, Jayadev Sreedhar, New Age Intemational,
New Delhi.

8. Polymers in Drug Discovery,ijeoma.F.Vihegbu,Andreas G.Scchatzlein, Taylor andFrancis.

9. Biodegaradable hydrogels for drug delivery, Kinam Park, Waleed S.W.Shalaby, CRC Publisher.

10. Organic Chemistry, 1L Finar, Vol.-1 and J1,6th Edition , Pearson Education Asia.

11. Chemistry of Natural Products, S.V . Bhat, B.A Nagusumpeg), M.Sivakumar, Spiringer Pubhcauon

12. Glycopeplides _and Glycoproteins, Synthesis, sgucture and Appl '
V. Whinmann, Spnnger Publicattons.

13. Current Science, Vol.-91, No.3, 10th September 2006. L

14. New J.Chem,.2008, Royal Society of Chemistry, 2008. \/




15. Perfect Symmetry, Jimn Baggott, 1994, Oxford University Press.
16 Charles E.Carraher Jr * Polymer Chemistry sixth editiom&dﬁ Dekker Inc. NewYork.
L t
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Pbarmaceutical Chemisfry Paper V
_ PC 205 COMPUTERS FOR CHEMISTS

" Uit
Introduction to Computers, development & generation of computers, input &output devices, data
representation in compufers.

Unit I1

Basic structure and functioning of computers with a PC as an illustrative example, Memory VO devices,
Secondary storage, Computer languages, Operating systems with DOS as an example, Architecture of
seven layers of communication

Unit I
Computer application in pharmaceuticals and clinical studies, Chemdraw, Chem-3D, Maestro, Docking

programs.

Unit IV

Use of Computer Programmes

The students will learn how to operate a PC and how to sun standard programmes and packages such as
MS Word, MS Excel. Execution of linear regression X-Y plot numerical integration and differentiation as
wel] as differential equation solution programmes.

Unit vV

Application of Internet of chemistry with search engines, various types of files like PDF, JPG, RTF and
Bitmap, Scanning, OMR, Web camera.

Book Recommended:

i. Fundamentals of Computer:' V. Rajaraman (Prenuce Hall)

2. Computer in Chemistry: K.V. Raman (Tata Mc Graw Hill) %
3. Computer Programming in FORTON [V: V. Rajaraman (Prenfjce Hall)
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SEMESTER SECOND
2015-16
M.Sc. (Drugs and Pharmaceutical Chemistry)
Practical Syllabus

Second Semester Practical’s
1) Fisher indole synthesis.

2) Friedal Craft reaction.

3) Standardization of Analytical weight and Calibration of volumetric apparatus.

4) 'Thin layer chromatography of amino acids.

5) Extraction of some phyto-constituents of Different herbal Drugs by Soxhlet exiraction.

6) UV-visible determination of some official formulations for Assay (percentage purity) and related
substance.

7) Interpretation of Some Unknown Infrared and NMR spectra.

8) Acid-Base Titration.

9) Dt:tcrmjnatioﬁ of solubility and surface tension.

10) Preparation of Calamine lotion.

11) Preparation of Turpentine Liniment.

12) Preparation of Compound Sodium Chloride Mouthwash.

13) Preparation of Antacid.

14) Software 1ab to be used for the following: -MS office, MS word, MS PowerPoint, MS Excel.

15) Computer operating system.

16) Internet feature (Email browser).

17) Separation and ldentification of components from binary or termary organic mixture.

SEMESTER SECOND
M.Sc. (Drugs and Pharmaceutical Chemistry)
Examination scheme

Duration -8 Hours Total Marks -100
Minimum Passing Marks-33
Examination scheme: - Second semester

1) Fisher indole synthesis (10 marks)
2) Acid Base Titration's. (15 marks)
3) Component separation using TLC. (10 marks)
4) Preparation of Calamine Lotion (10 marks)
S) Preparation of Turpentine Liniment. (10 marks)
6) Preparation of Sodiuvm Chloride Mouthwash. (10 marks)
7) Software lab. (10 marks)
8) Viva-Voce

9) Practical Recosd W




SEMESTER THIRD
2015-16
M Sc. (Drugs and Pharmaceutical Chemistry)
Syl.labus

Pharmaceutical Chemistry Paper.I
PC -301 PRINCIPLES OF PHYSICAL PHARMACY-II

Unit [

Colloids

Introduction: Types of Colloidal system, Optical Properties of Colloids, Kinetic Properties of Colloids,
Electric Properties of Colloids, Solubilization, thermodynamics of Micellization.

Unit IT

Diffusion and Dissolution

Steady- State Diffusion, Procedure and Apparatus, Dissolution, Drug Release, Drug in polymer matrix,
release from granular matrices, multiplayer diffusion membrane control and diffusion layer control,
Thermodynamic of diffusion, Fick’s Second Law.

Unit I1T :
Catalysis- Charactenstics of catalysed reactions classification of catalysts acid — base catalysis,
kinetics of enzyme catalysed reactions, Decomposition and Stabilization of Medicinal Agents, Photo
degradation, Accelerated Stability Analysis.

Unit IV .
Chemical bonding in Diatomic: elementary concepts of MO and VB theories: Huckel theory for
conjugated JI- electron system

Unit V
Basic of solubility in different states of matter, partition coefficient, phase rule, determination of degree
of dissociation of acid and base.

Book Recommended:
1. Martins- Physical Pharmacy and Phannaceutical Sciences, Parrick J. Sinko, Lippincot Williams and
Wilkins.
2. Textbook of Physical Phannaceutics, CVS Subrahmanyam, V%I‘abh Parkashan, New Delhi.

3. Physical Chemistry, P.W. Atkins, ELBS. % g
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Pharmaceutical Chemistry Paper II
PC -302 PRINCIPLES OF PHARMACOGNOSY

Unit I

(A) Introduction to pharmacognosy, Contribution of pharmacognosy in modem medicine.
Present status and future trends 1o pharmacognosy.

(B) Natural Sources of drugs: - Higher plants, microbes, animals, and marine organisms.

Classification of drugs from narural origin: Morphological, taxonomical, pharmacological

(therapeutically), chemical classification.

Unit I1

Primary & secondary metabolites, basic metabolic pathways, Shikmik acid pathway, Acetate
pathway, Mevalonic acid pathway

Unit 111

Carbohydrate- Classification Isolation of a carbohydrate drug, Identification
Characterization & Pharmacognostic study of Isapgol, Acacia, Dextran,

Glycoside drug- Classification Isolation of a Gchosiﬁe drug Biological Significant of
Glycoside drug, O- Glycoside, Medicinally Important Glycoside Anthraquinon Glycoside
(Seena Leaf and Fruit), Flavonoid Glycosides, Cardiac Glycoside, (Ditoxin Digitalis)

Unit IV
Alkaloid drugs- Classification [solation of Alkaloid drug Identification Characterization &
Pharmacognostic study of Rauwolfia, Opium, Belladonna Herb, Cinchona,

Unit V
Terpens- Classification and Isolation of Terpens drug Identification Characterization &
Pharmacognostic study of Eucalyptus oil, Turpentine oil, Pepeeerment oil,

Books Recommended:-
1. Trease and Evans, Pharmacognosy, 15th edition, Elsevier,
2. Pharmacognosy, S.B. Gokhle, C.K. Cokate, Nirali Publication.
3. Fundamentals of Pharmacognosy and Phytotherapy, Michel Heinrich, Joanne Bamer,

Churchill Livingstone ,()ng/
k\ \r? %Luu/ L %‘/ W

q\\”)

Sigrisigmatiire Notifiedified
g ] ()




Pharmaceutical Chemistry paper I
PC -303 PHARMACEUTICAL MEDICINAL CHEMISTRY-I

Unit I
Central Nervous System depressants:

(A) General anesthetics: General Discussion, Inhalation, ultra short acting barbiturates,
dissociative anesthetics such as cyclopropane, halothane, nitrous oxide, chloroform,
thiopenta) sodium, tribromoethano).

(B) Local anesthetics: Discussion ,classification Mechanism of action . structure,
properties, synthesis , therepeutic application , side effect and doses Benzoic acid
derivatives procaine, lighocaine ,eucaine ,cocaine and benzocaine .

Upit II

(A) Anxiolytic, Sedatives, bypnotics- Classification ,Strucrure Activity Relationship (SAR)
and synthesis of Barbiturates. Structure ,synthesis ,mode of action ,therepeutic application
,side effect and doses of following drugs- Allobarbital,Hexabarbital, pentabarbital.

(B) Anticonvulsant-Classification of anticonvulsant drug ,structure,synthesis ,therepeutic
application ,side effect and doses of following drugs-phenobarbital, phenytoin sodium.

Unit 111 :

Adrenergics and Antiadreaergic system and drugs- Classification,Mechanism of action .
strucrure, properties, synthesis , therepeutic application , side effect and doses of following
drugs-Adrenaline,Isoprenahne, Phenoxy benzamine, Nephazoline.

Unit IV N

Cboliuergics\md Auticholinergics system and drugs- SAR of Cholinergic Agonist,
Classificalion Mechanism of action . structure, properties, synthesis , therepeutic application |
side effect and doses of following drugs- Acetyl Choline,Echothiophate iodide

Upit V

(A) Analgesics, Antipyretics and Anti-inflammatory agents:- Classification and SAR of
analgesic &Antipyretic drugs. Mode of action & SARof morphine & its analogues.
Structure,synthesis mechanism of action, , side effects and doses of following drugs-
Mefepamic acid, Ibuprofen,Paracetamol , Phenyl butazone & aspirin.

Books Recommended:-

. Medicinal Chemistry by Kadam and Bolbra.

. Mediciral Chemistry by Ashutosh kar.

. Medicinal Chemistry by Berger.

. Medicina) Chenmustry- W. O. Foye.

. Organic Medicinal Chemistry- Wilson & Gisvold.

. Organic Chemistry, IL Finar, Vol.-I and It,6th Edition , Pearson Education Asia.

~N Oy B W —

. Chemistry of Natwral Products, S.V.Bhat, B.A.Nagasampeg:,

=
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Pharmaceutical Chemistry paper IV
PC ~ 304 PRINCIPLES OF INORGANIC PHARMACEUTICAL CHEMISTRY- II

- Unit-1 ' :

-Calcium and iron compounds as Pharmaceutical agents :- Calcium acetate, Calcium gluconate, Calcium
hydroxide, Calcium lactate, Ferric ammonium citrate, Ferrous fumarate, Ferfous gluconate, Ferrous
sulphate . '

Unit-11 : :

(A) Diagnostic drugs, Antithyroid drugs, Disinfectants.

(B) Major intra and extra cellular electrolytes, physiological acid base balance, electrolytic combination
therapy.

Unit-111

Coordination Chemistry [

Stability of complexes; thermodynamic aspects of complex formation; factors affecting stability,
Determination of stability constants by spectrophotometric, polarographic and potentiomteric methods.

Unit-IV

Coordination Chemistry II and Macrocyclic Ligands

Macrocyclic ligands; types; porphyrins; corrins, Schiff bases; crown ethers; crypts. Crystal field theory
and its limitations, d-orbital splittings, LFSE, spectro chemical Series

Unit-V

Radiopharmaceuticals

Basic properties, production, quality control, stability, clinical and medicinal applications of radioisotopes
used in pharmacy and medicine preparations of diagnostic and therapeutic agents.

Books Recommended:-

1. J.E. Huheey, Inorganic Chemistry - Principles, Structure and Reactivity, Harper
Coilins, New York, I'V Edition (1993)

2 F.A. Cotton and G. Wilkinson, Advanced Inorganic Chemistry - A Comprehensive
Text, John Wiley and Sons, V Edition (1988)

3 K.F. Purcell and J.C. Kotz, Inorganic Chemistry - WB Saunders Co., USA (1977)
4M.C. Day and J. Selbin, Theoretical Inorganic Chemistry, Van Nostrand Co., New
York (1974) '

SI.E. Huheey, Inorganic Chemustry, Harper Collins NY [V Edition, (1993)

6. G.S. Manku, Inorganic Chemistry (1984)
N
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Pharwaceutical Chemistry paper V

" PC-305 INSTRUMENTAL METHODS OF ANALYSIS

“Unit 1
Naphelometry and Turbidimetry:- Theory of Naphelometry and turbidimetry, Instrumentation Single and
double beam, Factors affecting measurements, applications of turbidimetry and naphelometry.

Unit XTI

Fundamentals of Potentiometry, Potentiometeric Titrations (acid base titration, complexometric titration,
oxadation reduction titration, precipitation titration) The Hydrogen electrode, the calomel electrode, the
glass electrode

Polarography- Introduction, apparatus, factors affecting the limiting current and its applications

Karl Fisher titrations

Unit 111 |

Amperometry- Principles, types of end points, amperometric titrations, apparatus, advantages end
applications.

Fluorimetry- Intorduction, theory, instrumentation and applications.

Unit IV

Basic pnnciple, instrumentation and applications of Atomic absorption spectroscopy and Flame
Photometry.

Basic principle, instrumentation and applications of X-Ray diffraction

Unit V
Basic principle, instrumentation and applications of Differential scanning calorimetry (DSC), Thermo-
gravimetric analysis (TGA), Differential thermal analysis (DTA).

Books Recommended:-

Medicinal Chemistry by Ashutosh kar,

Foy'S Medicinal Chemistry

Bergers Medicinai Chemistry,

Drug Design By Pattrnck.

Vogel's Textbook of Quantitative Analysis.

Instrumental Method of Analysis by Gurdeep Chatwal.
Smnh HJ, Wiiliams H, eds, ** Introduction to the principles of Drug Design” Wright
Boston.
8. Silverman R.B. “The organic Chemistry of Drug Design and Drug Action™ Academic
Press New York.
9. Robert GCK, ed., “ Drug Action at the Molecular Level” University Prak Press Baltimore.
10. Martin YC. “Quantitative Druog Design” Dekker, New York

Mcﬁw& WW
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SEMESTER THIRD
2015-16
M.Sc. (Drugs and Pharmaceutical Chemistry)
Practical Syllabus

Third Semester Practical’s
1) Studies of different type of colloids and their properties.
2) Shelf life determination and expiration dating of pharmaceuticals.
3) - Morphology of turmeric, ginger, mentha. |
4) Identification of Crude drugs.
5) Morphology and microscopy of clove, fennel, senna.
6) Microscopically measurement of starch grains.
7) General chemical test for alkaloids, glycosides, tannins, saponins, flavonoids.
8) Chemical test for acacia, tragacanth, agar:
9) Preparation of Vicks.
10) Preparation of Balm.
11) Preparation of Menthol Aqueous inhalation.
12) Determination of Stomatal index.
13) Preparation and Standardization of EDTA Solution.

14) Proiect work- Preparation of Herbaum sheet/ Pharmaceutical Muoseum.

SEMESTER THIRD
M.Sec. (Drugs and Pharmaceutical Chemistry)
Examination scheme

Duration -8 Hours Total Marks -100
' Minimum Passing Marks-33

Examination scheme: - Third semesiar

1) Microscopy of Clove. {10 marks)
2) Identification and morphology of Crude drugs. (Any three) (1 Smarks)
3) PPN and standardization of EDTA Solution. (15 marks)
4) Genera! chemical test for alkaloids. (10 marks)
S) -Preparation of Vicks. (10 marks)
6) Preparation of Aqueous Inhalation. (10 marks)
7) Viva-Voce (15 marks)

8) Practical Record (10 marks) %
bk
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Pharmaceutical Chemistry Paper I
PC —401- PHARMACEUTICAL MEDICINAL CHEMISTRY-II

Unit ]

(A) Antihypertensive drugs: Classification,Mechanism of action ..structure, properties,
synthesis ,. therepeutic application , side effect and doses of following drugs-Captopril,
Propranalal Hydrochloride, Methyl dopa,Guanithidine.

(B) Diuretics: Classification,Mechanism of action . structure, properties, synthesis |
therepeutic application, side effect and doses of following drugs
Hydrochlorothiazide,Hydroflumethiazide Ethacrynic acid, Furosemide, Acetazolamide

Unit I
Central Nervous Systemy Stimulants: Classification Mechanism of action . structure,
properties, synthesis , therepeutic application , side effect and doses of following drugs-

Xanthene  denvative  —caffeine  theophylline |,  theobromine Analeptic  drug-
Nikethamide,Pentetrazol.
Unit 111

Chemotherapy: Classification,Mechanism of action . structure, properties, synthesis |,
therepeutic  application |, side  effect and doses of followmmg  drugs-
mechlorethamine,chlorambucil,Uracil mustard ,Cyclophoshamide.

Unit IV

Sulphonamides: Classification,Structure activity Relationship (SAR) , Mechanism of action
of suphonamides, structure, synthesis and use of sulphacetarmide, suphaguiamdine,
sulphadimidin, Mefenide.

Unit V

(A) Avntitubercular drugs: Structure, synthesis, mechanism of action, therapeutic
application, side effect and doses of following drugs: Ethambutol, Isoniazid, Rifampicin,
Streptomyein.

(B) Gastrointestinal drugs, Drugs for Peptic ulcer: Antacid, Aluminium hydroxide gel,
Calcium carbonate, Magnesium carbonate, Milk of magnesia.

Books Recommended:-
1. Foye W, “Principles of Medicinal Chemisiry” Lea & Febiger.

2. Delgado J.N., Remers WA eds, “Wilson & Giswolds Text Book of organic  Medicinal &
Pharmaceutical chemistry™ Lippincott, New York.

3. Monographs and relevant review articles uppearing \n various periodicals and journals.
4_Alex Gringauz- “Introduction to Medicinal Chemistry” Wiley-VCH, Inc. New York.

5. Abraham DJ,ed., Burger’s Medicinal Clicmistry & Drug Discovery, Vol-I-VI, John Wiley
& sons, New Jersey.

6. Medicinal Chemnistry by Ashutosh kar,
7. G. L. Patric- Medicinal Chenustry.

e &
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Pbarmaceutical Chemistry Paper II
PC - 402 DRUG DESIGN AND MEDICINAL CHEMISTRY
Upit I

Stracture and activity: Relationship between chemical structure and biological activity (SAR) ,
Receptor site Theory. Approaches to drug design . Introduction to Combinatorial synthesis in drug
discovery. Factors affecting bioactivity. QSAR- Free — Wilson analysis ., Hansch analysis ,
relationship between Free- Wilson Analysts and Hansch analysis

Unit I

Pharmacodynamics: Introduction , elementary treatment of enzymes stimulation ,enzyme mnhibition ,
sulphonamides , membrane active drugs , drug metabolism , xenobiotics , biotransformation,
significancz of drug metabolism in medicinal chemistry.

Unit T

Antibiotics and antibacterials: Introduction , Antibiotic B- Lactamn type — Penicillins ,
Cephalosporins , Antitubercular — Streptomycin , Broad spectrum antibiotics —Tetracycline ,
Anticancer — Dactinomycin (Actinomye¢in D)

Unit 1V
Antifungal —Polyenes ,Antibacterial- Ciprofloxacin , Norfloxacin, Antiviral — Acyclovir

Antimalarials : Chemotherapy of malaria. SAR, Chioroquine ,Chicroguauide and Mefloquine
Unit V
Non- steroidal Anti-iaflammatory Drugs : Diclofenac Sodium , Ibuprofen and Netopam

Antihistaminic and Antiasthmatic Agents : Tecrfenadine, Cinnarizines , Salbutamol and
Beclomethasone dipropionate

Book Recommended:-

]. Trease and Evans, Pharmacognosy, 15th edition, Elsevier.

2. Burger’s Medicinal Chennstry, 6th edition,Vol-}, Wiley Interscience, New York.

3. Chemistry of natural products by S.V.Bhat, B.A.Nagasampegi, Springer publications. New York.

I. Yinar, Organic Chemistry, Vol-I
S. Drug Discovery and Evaluation, Pharmacological assays. H.Gerhard Vogel, 2nd edition, Springer
publications,

6. Quality Control of Herbaldrugs, An approach to evaluation of botaniocals, by PulokMukherjee,
Business Horizon Publications.

7. Pharmacognosy  and  Pharmacobiolecchnolopy, by Ashutosh  Kar, MNew  age
Internationalpublications Sigr&igmf}bjm Notifiedified
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PC—403 ADVANCE CHEMIS

Unit [
Pericyclic reactions- electrocyelic, cycloaddition, sigmatropic reasrangements and other related concerted
reactions, principle and applications of photochemical reactions in organic chemistry.

Unit T1

Chemical Kinetics and Elements of Group Theory

Acid - Base catalysis - mechanism of acid - base catalysed reactions - Bronsted cataJysis law.

Symmetry elements and Symmetry operations- group, multiplication table, sub groups, similarity
ransformation and classes - 1dentifications of symmetry operations and determination of point groups -
reducible and irreducible representations.

Unit IH

Applications of Group Theory

Orthogonality theoremn and its consequences - construction of character table for C;V and C3V - hybrid
orbitals in non linear molecules (H,O, CHy, XeFy, BF;3, SF¢ and NHj3).

Determination of representations of vibrational modes in non linear molecules (H,O, CHy, BF3, and NHj),
Symmetry selection rules for infra-red and Raman spectra, application of group theory for the electronic
spectra of ethylene and foraldehyde.

Unit 1V
Organontetallic compounds: synthesis, bonding and structure, and reactivity, Nuclear Chemistry: nuclea
reactions, fission and fusion, radio-analytical techniques and activation analysis.

Unit V

Organic Transformations and reagents: Functional group interconversion including oxidation and
reduction; corymon organic reagents- Lithium Aluminium Hydride , Osmium tetra oxide, Lead tetra
acetate, organomagnesium, HIO. 0, , organolithium , organozinc, organomurcury, organocadmium’
compounds , Chemo, regio and stereoselective transformation.

Book Recommended:-
). Sethi, P.D., Quantilative Analysis of Pharmaceutical formulations, CBS Publishers, New Delhi.
2. Kemp Wilhiam, Organic spectroscopy, Pal grave, New York.
3. Kalsi, P.S., Spectroscopy of organic compounds, New age publishers, New Delhi.
4. Gross - Mass Specurometry
5. WHO - Quality Assurance of Pharmaceuticals, Vol. 1, 1].
6. Sethi, P.D., HPLC, Quantitative Analysis of Pharmaceutical Formulations, CBS
Publishers, Delhi.
7. Sethi, P.D., HPTLC, Quantstative Analysis of Pharmaceutical Formulations, CBSPublishers, Delh
8. Haffmann, Chromatography.
9. Sethi and Charcgankar, Identification of Drugs in Pharmaceutical Formulations
by TLC.
10. Robert D. Braun, Introduction to Instrumental Analysis.
11, Wilfried, M.A. Niessen- Liquid Chromatography-Mass Spectrometry.
12. Harry G. Brittain, Spectroscopy of Pharmaceutical Solids.
13. George, S., Steroid Analysis in Pharmaceutical Industry.
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Pharmaceutical Chemistry Paper IV

PC - 404 FOOD SUPPLEMENTS, ADDITIVES AND TOXICOLOGY

Unit 1

(A) Historical and dietary importance of vitamins A, B complex, C, D, E, K and minerals, Biological role
of vitamins and minerals.

(B) Artificial sweeteners, their availability, regulation of use and potential toxicity.

Unit II

(A) E- numbers and their use in classifying food additives.

(B) Fluoride in toothpaste and water supplies and the implications in supplementation of diet.
(C) Salt and monosodium glutamate in processed foods, and the implications for health.

Unit I

(A} Definition and types of tox_icology, Basic principles of toxicology. Drugs and pregnancy.

(B) Drugs addiction and drug dependence, drug abuse,

(C) Toxicology and treatment of Drugs such as salicylates, paracetamol. Opium, qulmne ethyl alcohol,
nicotine, digitalis, barbiturates etc.

(D) Toxicology and treatment of metals such as lead. Aluminium, mercury, arsenic, antimony etc.

UnitIV
{A) The role of herba! supplenments in the diet
(B) Marketed preparations that are used as a suppiement in various diseases like diabetes, arthritis,
hypertension etc.

Unit V
General treatment of different types of pollution such as Air pollution, water pollution and noise
poliution.

Books Recommended:-
1. Food Additives- A. Larry Branen, P. Michel Davidson, Eastern Hemisphere Distributors.
2. Toxicology- Gary D. Osweiler, Lippincott Williams and Wilkins.

3. P S Kalsi, Organic reactions and their mechanism.

4. March, J., Advanced Organic Chermistry, Reaujong{\echanism and Siructure,

John Wiley and sons, New York.
Ne
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Pharmaceutical Chemistry Paper V
PC-405- DRUG PHARMACOKINETICS AND DRUG DEVELOPMENT

Unit I
Drug Targets — Nature and mechapism of functioning of drug targets: - Enzymes, receptors, proteins,
nuclejc acids. '

Unit 11

Pharmacokinetics: - Introduction

(A) Drug absorption: - Introduction, celf membrane, drug solubility.

(B) Drug distmbution: - Introduction, distribution around the blood supply, distnbution to tissues,
distnbu‘ion to cels. other distribution factors, bload brain barrier, placenta) barrier.

Unit 11

Pharmacokinetics .

_(a) Drug excretion: - Definition, lungs, the bile duct, other routes and the kidneys.

(b) Drug Administration: Definition, oral administration, mucous membranes, Rectal, inhalation, topical,
Injection, subcutaneaus implants.

(¢) Drug dosing: - Dosing, drug-half life, steady-state concentration, drug tolerance

Unit IV
Biological testing and bioassays — drug testing, drug testing in vitro, drug testing in vivo.
Drug Dissolution & disintegration, apparatus and uses,

Unit V

Structuore activity relationships: - Definition & importance

(A) Binding Interaction (Drug target) with one example of each type- ionic bonding, hydrogen bonding,
Vender walls interaction, Dipole-dipole interactions and covalent bonds.

(B) Functional groups as binding groups:- Alcohols and phenols, amines, aldehydes and ketones and
Carboxylic acids.

Books Recommended:

1. Smith HJ, Williams H, eds, “Iniroduction to the principles of Drug Design™ Wright

Boston.

2. Silverman R.B. “The organic Chemistry of Drug Design and Drug Action™ Academic

Press New York.

3. Robert GCK,ed., “Drug Action at the Molecular Level”™ University Prak Press Baltimore.

4. Martin YC. “Quantitative Drug Design™ Dekker, New York.

5. Lien EJ. SAR “Side eftects and Drug Design” Dekker, New York.

6. William H, Malick JB “Drug Discovery and Development™ Humana Press Clifion.

7. Delgado JIN, Remers WA eds “Wilson & Gisvolds’s Text Book of Organic Medicinal &Pharmaceutical
Chemistry” Lippinco” ", New York.

8. Foye WO * Principles of Medicinal chemistry ¢ Lea & Febiger.

9. Koro lkovas A, Burckhalier JH. “Essentials of Medicinal Chemistry™ Wiley Interscience.

10. Wolf ME, ed “The Basis of Medicinal Chemisiry, Burger’s Medjcinal Chemijstry” JohnWiley & Sons,
New York.

11. Ariens EJ “Drug Design” Academic Press New York.

12. Olson EC “Computer Assisted Drug Desjgn” American Chemical Society ACS

Symposium Series 112.

13. Roberts SM, Price B.J.Eds. “Medicinal Chemistry. The Role of Organic Chemistry in Drug Research
“Academic Press New York.

14. Pope & Perruuns “Compucer Aided Drug Dessan “ Academic Press New York.

15. Thomas, G.Medicinal Chemistry-An Introduciion Jobn Wiley and sons Lid.

16. Patrick Graham, L., An Introduction to Medicinal Chemistry, Oxford University Bt Signathire Notitiedified
17. Fischer Janos, Ganellinw C. RRobin “Analoguc-based drug Discovery, Wilcy-VC&M‘ ) -
Co. KG &A. E=ARREINER AR DW
18 Pandi, Veerapanduan “Strucuie based drug desiyn New York Marcel De incA:]M MEI0NZOM,




SEMESTER FOURTH
2015-16
M.Sc (Drugs snd Pharmaceutical Chemistry)
Pratical Syllabus

Fourth Semester Practical’s
1) Synthesis of Organic Compound.
2) Isolation of caffeire from tea leaves.
3) Isolation of Starch from potato.
4) Chemical test of tea.
5) Extraction of active constituents from extraction method.
6) Preparation and standardization of titrants like silver pitrate.
7) Preparation and standardization of redox titrants.
8) Preparation of Borax Cold Cream.
9) Preparation of Suppositories.
10) Preparation of Calcium Carbonate Paste.
11) Preparation of Talcum Powder.
12) Preparation of Coconct 61l Shampoo.
13) Preparation of Lipsticks.
14) Project work- a report on marketed preparations based on traditional drugs mentioned in theory.

SEMESYTER FOURTH
M.Sc. (Drugs and Pharmaceutical Chemistry)
Examination scheme
Duration -8 Hours ) Total Marks -100
Minimum Passing Marks-33

Examination scheme: - Fourlh semester

1.) Synthesis of organic compound. ' (10 marks)
2.) Isolation of starch from potato. (10 marks
3.) Isolation of caffeine from tea leaves (10 marks)
4.) Preparation of Calcium Carbonate Paste. () 5 marks)
4) Preparation of Talcurn Powder. (10 marks)
5.) Preparation of Lipsticks. ‘ (10 marks)
6.) Preparation of Suppositories. (10 marks)
7.) Viva-Voce . (15 marks)
8.) Practical Record marks)
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P.G. DEPARTMENT OF MICROBIOLOGY
GOVT. MADHAV VIGYAN MAHAVIDYALAYA UJJAIN (M.P.) 2012-13

M.Se. (APPLIED MICROBIOLOGY) SYLLLABUS

(SEMESTER SYSTEM) _
Semester | Paper | Name of the Papers . Mar Intcrnal'l Practicals Marks
k (CC,EI)m, {Internal)
AM101 | General Microbiology 40 1o tbg the basis | 50
AMI102 [ Growth & Physiology of Microorganism | 40 |, ,,LO‘(L 4N paper I&II
AM103 | Bioinstrumentation 40 (I fﬁtl‘h;i' 1| On the basis | 50
67 T Biochom '}t 5 IH of paper III
Sem.] | AM lochemistry !40 5!;1., M &1V
(T) 200 li!'"'h My (P) 100
Total (Theory + Practical+ Intemal ‘lk TOT\QEII[IV 300
lil‘{l tI
;]llm l'l||l‘ ;l'lmlll
[T31M : :
Semester | Paper | Name of the Papers l]“"n "tgl""'ll fiMarks | Internal | Practicals Marks
- b (CCE) (Internal)
R AM201 | Virology & Mycolagw,, "ll. ' L 40 10 On the basis | 50
:? f AMZ02 | Cyanobacteria, /"mhe‘: &1 Eilbagttria 40 10 of paper I&I1
A el
. 5 N AM203 Enwronmel tal Mllcroblthgy 40 10 On the basis 50
r! 3,; 2.1 | Sem. 11 "AM204 | Food Sﬂllnduéh,]a] Miq;ﬁblology 40 10 f\ipaperm&
Bi (T)7«00 LT T L (1) 100
i & Total (1 l}:hs)iﬁ; -ﬁ-lPracttca|+ Internal)  TOTAL 300
i g2 T ,
l ‘F@ fee structure lorﬂ\/]j FI ,Apﬂl;.g,dlMlcroblology (Two-year course)
. i!; ) a‘el,‘s,,
b b Tumon,ree "l ‘*n:i“ 40000-00 (For two year)
i «gze Libe }’!e Tt 1000-00 (For two years)
: ;aq an EMB Xl’ 1000-00 (Once the course)
4, hpo at { Fét 2000-00 (For two year)
[ Fa ; ee ' 44000-00 (Forty four Thousand Only)
BCR AT
i ”f:{ ‘xamm'atlon fees: — Rs.1750/- -tcollege forwarding fees Rs.200/- —1950/—
‘:. o ¥
E ; ' = e ﬁ/ :
gt CO-ORDINATOR @/
N Microbiology
' Govt. Madhav Vigyan Mahavidyalaya
UJJAIN (M.P.)
\l\ z

AL Ne, APPLIED Ml(“f»?(!lﬁi@LOGY

UJJAIN (M.P.)
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(MM-40)

lstory of Microbial world & Scopc of Microbiology

BHSLSF Microbiology: Scope and:future relevance of microbiology, .

2 ﬁ%ﬁﬁiﬁ"i’ion of Scientists: .Antony Von Leeuwenhoek, Louis Pasteur, Robert Koch (Koch

; '”ﬁ]atc and molecular Koch postulate), Joseph Lister, Edward Jenner, Lazaro Spallanzani,

IeXandér ‘Fleming, S.A.Waksman, Iwanovsky, Watson & Crick, Barbara McClmtock
régél-wmogradsky, Martinus Beijernick, Twort and D Herelle, . *‘ﬁ % z‘,%

%fGeneral Account on Members of Microbial world ' - o

s ‘hcrobes and origin of life; Origin and Evolution of prokaryotes and eukaryotlc cells

, "g'ilﬁlcellular and multicetlular). The Conflict debate: Spontaneous generation Vs. Biogenesis.

Genc:al account on Bactena Protozoa Algae, Fung,; and Viruses, |

1

Dt’rfe:entlal Staining- G:am s, Acid fast
'mmg, Endospore Capsule stammg btructuml staining: Flagella, Cell wall, PHB, and

AR

Ty
3 clear staining. *
i pl?" T

;s o 131} rem ffixation and staining,‘techﬁiqyes for EM. Freeze-ctch and freeze- fracture methods

_:1.‘%'

S J%wersnty of the Microbial World
; -ﬂ‘f.
._, : _wc“»\{ olclassﬁcwtlon Nomenchlurc taxonomy rank, characlerlstlcs used in taxonomy.
&hagastcrmmg Strain Differénces: Biochemical Typing, Serological Typing, Genomic
‘. }1:-'1ng,,Ph‘1ge Typmg, AntiBiograms, : :
TN »of cla551ﬁcat10n system: Phenetic, Numerical, Phyletic, Molecular taxonomy,

1«‘-&:»-
S .we and Elchl kingdom classification. Three domain classification. Bergey’s manual of

> o rrﬁmatlve»and systematic bacteriology.
A qgkt’gge of:Prokaryotes & Eukaryotes

TiC) )r‘e-'-:g_;f Prokaryotes: Size, shape and arrangement, Cell organclles internal (cell

Gas vacuoles, Cytoplasmic matrix: Rihosomes, Nucleoid &

M.Se.
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M.Sc. APPLIED MICROBIOLOGY Semester I (I year)

- ___'mt 1-Growth, Measurement &Preservation
i+ Nutritional types of bacteria. Culture media (types and uses), Isolatlon techniques and

. cultivation of aerobic and anaerobic microbes. Factors affécting mm\&blal growth

o Growth curve and phases of growth cycle. Batch,icontinuous and synchror!hus cultures;
diauxic growth. Mathematical expression of bacterial growth. Meas ﬁmeﬁ‘ﬁu. “bacterial

growth by cell mass, cell number and cell activity. Maintenance and pres:jj{ atlﬂh‘of Hltures

Umt 2-Photosynthesis &Nitrogen fixation q L
 Bacterial photosynthesis: Structure and types of electron carners hot r{ﬂi tic reaction

center, cyclic flow of electrons, bacterial photo-phosph mihﬂon Hy,yarious groups of
phototrophic bacteria, electron donors for anoxic photosynthesis. l| I.l |i
¢ Nitrogen metabolism: Nitrogen fixation, symbiotic ii’l b hhc‘ Nitrogenase enzyme:
structure, mechanism and regulation. Structure of ‘FJLF’ g!irplas e{ridli s regulation.
nit: 3-Respiration and Bioenergetics ity 1lt hu
¢ Respiratory metabolism: EMP, ED path¥ ay,
Glyoxalate pathway, Pasteur Effect. Eleﬁir@mcl @sptﬁi‘
& respiration. ‘ 1Y ‘l
#E e Bioenergetics: law of thermodyn pncli typg f reaction, free energy change. Structure of
_ ATP, phosphoryl group transfer ﬂtﬂ; TFH B lummescence and Methanogenesis in bacteria.
Umt 4- Physical &Chemical q?n Q h lQgent
& o Control of microorganisms: El:‘lq (h gﬁ Is of control-Death rate of bacteria, Antimicrobial
agents and their modelﬁf act10n‘4 &smal agents—Temperature Desiccation, Osmotic Pressure,
Radiation, Surf: 1on d I"l tration.
Major groups a} Fmbgob }:l agents-Phenol and Phenolic compounds, Alcohols, Halogens,
Heavy metzﬂ an thel ll‘!ompounds Dyes, Synthetic detergents, Quatermnary ammoiiim
compoupds, Aldl:hyd%is!gnd Gaseous agents.

Umt 5- Aqﬁlbf!(tcs 1"

. I;ﬁgtb ff anﬁlﬂi tics, characteristics of antibiotics.
. !lrﬁmt‘i‘ cter’i'al drugs, antifungal drugs, antiviral drugs.

un.{l 1

TR

A

_ """w" L2,
T ‘3;3" b

!
{ cycle, PPP, Gluconeogenesis,
chain, chemiosmotic theory. Anaerobic
Uyt
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h)#sglﬁlkatlon and mode of action, drug resistance- mechanism, and antimicrobial sensitivity
tesf
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M.Sc. APPLIED MICROBIOLOGY (Semester -I)

My 18

reference & text books for paper I & 11

damentals of Microbiology ‘Alcamos’. (7" edition.) by Jeffrey'c Pmmerv111e

: eral Microbiology. (7" edition) by Hans G. Schiegel.
i crobiology. (6™, 7th edition) by Lansing M. Prescott, John/P. Harley & Donald A‘.!F(lem.
: &% Frontiers in Applied Microbiology(Vol- DK.G. Mukerji, N.C. Pathak&Ved p ﬁfﬁ'g'h"h

fy = SRR, T T T m—
T

icrobiology, Authoss- Pelczar, Chan and Kreig. l"lll ll ‘“ \ ]

icrobiology- an Introduction- (8th Edn), Authors- Tortora, G.J., Funke R | hs&gl& L.

Introduction to Microbiology, Authors- Ingraham and Ingraham. i

48. Biology of Microorganisms, Authors- Brock and Madigan. l‘

' Microbiology Fundamentals and Applications. (6“ edltlon)IHL( S é‘x }}

_ | 0 Microbiology principles and Explorations. (6th ed1t10n5!p racqﬂ I"G Black. "
'3 1. Microbiology (1% edition) by T. Stuart Walker. i Iml" L::;II f

L T - o ELTER
sy g

|J' 1
]E" 2. Text book of Microbiology (6" edition) by.ﬂ.r) m\&lh 1ay 1 and Paniker’s . o
) =~
: t“i 3 Textbook of Microbiology, Authors- Dub‘}« ; 'Wal‘l .
4 %_ p '4 General Microbiology, Authors- Sta,ﬁﬂ!z‘r I kpar "Whechs and Painter. i
' E"; r 15 Principles of Biochemistry. Bytt{déﬁmger' Ilf;él‘ltlon by Nelson and Cox (Worth) 2007 ;E*
[ E“‘E 16 Biochemistry. By Stryer 5th edu!u{h;l II'-Ih reeman 2001. .
y ; ! ? Environmental Mlcrﬁblﬂé'g‘jlm}uthdt;,ﬂD Sharma. it
H ‘<'- ll li . = ~
al’ My III! Il"*‘l : e
gy, g L
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M.Sec.

L1st of Practical’s:

I p . . .
Teparation of solid and lquid culture media and their steril}(ation-

2. G i

I rclwvt'h of bacteria on agar slant, agar stab, Petri plate and in broth.
¥ 3. Ubiquity of Microorganism.

g 4. Motility by hanging drop method & wet mount preparation method.
5. Simple and Neg.::lﬂtivc staining and its differentiation.

- 6. Dark Field Microscopy

7. Isolation of microorganisms by streak plate Pour plate & spread‘b,l.ate
n, 4

. I
% 8. Differential staining techniques: Gram Staining, Acid fast s‘%lim‘ng{ )

Flatji,

1
1]'_ LI{]]

I

J
. 9. Special Staining technique: Capsule, Endospore stainiﬂgll
Il!"'ll

Y I
TR (U
10. Effect of temperature on the growth of bacteri !Clll i! N
| (

J cutty
Hrem' llhl t‘

staining of microbial cultures

-+ 11. Effect pH on the growth of bacterial cult

f I
% 12. Effect osmotic pressure (salt and sug -Ich(’)r{!:l iﬁtﬁ,@gs
i !
skt 13. Effect of UVon bacterial growth;llll:; I!l‘; Al
| 1

t

- 14, Antimicrobial sensitivity te,-ill
i
|

::l:% l'pls g'i'{i?m _lgcterial culture.
{

|
ll"'l\

%3 15. Phenol coefficient test.
:' I

I
!ﬁ“p ‘h

l;l_
i :
} i |
_||-in l!*%!’ I
rgctic }scl'IF;me
W,y .
m:t‘lt (3!““1\/1' jor experiment
" l l"tll ﬁng Minor experiment (A)
i
{ Q.3 Minor experiment (B)
Q.4 Viva
Q.5 Spotting
Q.6 Practical record

i
||I"“ll I'll

*l‘iit”‘t!l‘

1 'I:II"‘
IIII: ly

h‘l;

APPLIED MICROBIOLOGY (Semester

4

fhell wall and Nucleic acid

-I) ) - |

." ra
w
: lll"'"'lu'!'l
iy, .||"|_~ y
Il "tllhtllmhl

N
shegpag
|,l-|||-’

on the growth of bacterial culture.

Marks
15
05
05
08
10
07

=
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Total 50
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- M.Sc. APPLIED MICROBIOLOGY Semester 1 (1 year)
Hpaper-1II: BIOINSTRUMENTATION f oav-a0)

¥Unit: 1 - Basic laboratory Instruments

o Principle and working of pH. meter, LAF. Centrifuge: Types, sedimentation velocity,
sedimentation cqu111br1um density gradient. Principle, application of centnfuge I(] life science

e Autoclave, Incubafor Colony counter, Haemocytometer, Spectrophotomeifﬂi “'mll

]llu,l Ill |||||

( IJ Uaggg Ii

Properties of light, Glass lens and Microscope: Working prmClpIFS an(il gﬂ)ph tions.

amnl
s Resolving power, numerical aperture, and magnification. I ge‘bﬁé ﬁss 1.

n

o Types of Microscopy and its principles: Bright ﬁel.qﬂl ickg sco ark field microscope.
Phase contrast microscope, Fluorescence Microd ('Jd b‘qﬁl"i and Electron Microscopy- |
TEM and SEM. L""l :;" 1::"

ﬂmt 3- Electrophores:s&Chromatograppm. ]lllmi“xes

'e Basic principles of electrophoresis, éoi“y, "q{pphcatlon of paper, starch gel, Agarose

native and denaturing PAGE, lsqélq.ctnli‘foc {hg

Theory, principles and app]llcl:a'ﬂ;?ps. o‘fqiﬁ er thin layer, gel filtration, ion- exchange affinity,

gas liquid, HPLC. I"h i" !

nit: 4- Spectroscopy qui!lll'n:, l'll,

Y
Spectroscopic téﬁl sﬁth ory and applications- . . _, s

UV-Visibid! { Ii‘dicl)rescence

. Atowm.klysorptm’%{@D ORD-

nu 5.1lqu 1&] so'fql?gc techniques

lMsé' l’ radimsotopes in life sciences, radioactive labeling, principle and application of tracer

lﬁdﬁhj,qhes TR : r,

. Déiectlon and measurement of radioactivity using ionization chamber, proportional chamber,

Geiger- Muller and Scintillation counters, autoradiography and its applications.

b CO-ORW @y W ;
i Microbiology :

-I‘ZGOVt Madhav Vigyan Mahavidyals) > )
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M.Sc. APPLIED MICROBIOL{)GY Semester I (I year)
per-IV: PRINCIPLES OF BIOCHEMISTRY (MM-40)

|' 'mt 1-Biomolecules

Structure of atoms, molecules and chemical bonds (Vander Waals, electrostatic, hydrogen
bonding, hydrophobic interaction, etc.)

The concept of pH, dissociation and ionization of acids and bases, pKa, buffers Hnd Bufflermg
mechanism, Hendgrson Hasselblach equation, dissociation of amino amdlidhd qpﬁlcnnmauon

B

of pKa .
Vitamins: structite and biochemical properties of water soluble an ﬁatus ]ulﬂm xtal?mns and
their coenzyme activity. l “'

ll hg

nit: 2- Carbohydrates and Proteins ll.
Carbohydrates: Composition, structure and function of ¢ !;félh}i 1H§‘mﬁcat10n general
characteristics of carbohydrates, role of carbohydrate§ in l_ cclls, example of
monosaccharide, ol1gosacchar1dcs and polysacchari? i etapllsm of carbohydrates.

Mucopolysaccharides and amino sugars. ([, 11 i

Proteins: Classification, structure and properti 0 @t:pm? a!!“ﬂé biologically active peptides,
classification and properties of proteins, sequ cm@l eri)’ eins, conformation(Ramachandran
plot, secondary structure, domains, m ‘[i];f"fl fol and structure of proteins-primary,
" secondary, tertiary and quaternary Bbag tation and denaturation of proteins:
synthesis of protein(only general a ‘,q1 ;""'

mt 3- Lipid Metabolisms "l ,““"i

o Lipids: classification, Stru ' ;' distribution and biological importance of fats and
fatty acids. Chemical propeqm% %i cterization of fats. Phospholipids and proteolipids.
Steroids and bile salt lll’rostag (F hs. Metabolism: synthesis (lipids and fatty acid, membrane

; phospholipids, t ﬁcm oy Is) aftd oxidation (alpha, beta oxidation).

#8  » Biosynthesis of mlr“) él; ds, Fluclelc acid, steroids

nlt 4- Bloenergﬂizlcs"l[ '"I

‘

* Bioeneligetics: A pf m, catabolism and metabolism, Coupled reaction, Group transfer,
B1ol|:5ﬁi'c lf;ner ransducers
Jﬁib‘eﬁ&g tléé:“ ws of thermodynamics (no derivation). The concept of Gibbs free energy,
eib{ dnid @and endergonic reactions, redox potential. High energy bond and key position of
i{ '| ubstrate level and oxidative phosphorylation. The importance of organophosphates.
‘bnergy compound (NADH, FADH and NADPH).

nit: 5- Enzymology

axy
3
L

n

i

e Principles of catalysis: enzymes (Nomenclature and classification) and enzyme kinetics
(concept of Michaelis-Menten), Activation energy, Enzymes and their industrial applications.
Immobilized enzymes: types and applications.

¢ Enzyme regulation: General mechanisms of enzyme regulation, Allosteric enzymes.
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4. Fundamentals of Blochemxstry, Author- J. L. Jain l l 0 |
5. Biochemistry by- Voet and Voet. h [II
. Textbook of Biochemistry- S.P. Singh.

. Text book of Biochemistry (Physiological chemistry}by A. Iﬁ!'ﬁg}'ﬁ
‘8. Microbial Biochemistry by George & Cohen. I“Ii‘

. Instant Biochemistry by S. Nagini. {[[}n;, )
0. Text book of Biochemistry by U. Satynarayan ";m,. I[Illlm I) I]l

&5t of reference and text books for paper ]#».' I‘*I HHTY
A II

L~ ——— - — - -

MSC APPLIED MICRO‘BIOLOGY (Semester -1)

st of reference and text books for paper I11

. Principles of Biochemistry. By Lehniger, 4™ edition by Nelson and Cox (Worth) 2007
2. Biochemistry. By Stryer 5th edition W.H. Freeman 2001. . \
. Harper’s Biochemistry, 2 26™ (McGraw-Hill). " 'hl l‘
! 1]

Y 'n..,“

"}!||I[
l!ulll '

#

a; , !x.,m‘ﬂl

l;!
}

‘li']iz
I 'luli l

. Principles of Biochemistry. By f,e!hqlgef;“ "I}adltlon by Nelson and Cox (Worth) 2007
.2. Biochemistry. By Stryer Stﬁl hiﬁqi W’Freeman 2001.

. Harper’s Biochemistry, 26" (I\'I IIIHlll) .
4. Textbook of B ;;ec'ﬂ(;éié'éy] 'D Singh. )
5. Principles ofﬂi an&‘q thnology By P. F STANBURY, A. WHITAKER, S.J. Hall. :

. Hand booko B?métjﬁﬁli‘mstrumcntatlon (2™ edition) by Khandpur.

1. Prmﬁlp‘h;gqnd Praﬁ;fﬂ:e of Chromatography by Raymond P. W. Scott

: '6'6‘1q '6131 lecﬁgghoresxs by W Scott

'[|| eﬁ\lﬂ%‘ook'bf Medical Biochemistry by U. Satynarayan.

lllI '
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Total 50

taya

10

jII = el .
" =-l_.;.. E
]
f !
} ;4 Sc. Appl ‘ ' ‘
. PP ied Microbiology (Semester -I) -
i xst of Practical’s based on paper I & 1V N |
1 |
E !
} 1. Qualitative estimation of carbohydrates, proteins and lipids. ™~ |
, ,‘%r . 2. Quantitative estimation of protein by Folin Lowry’s Method. -
. . . . . ' A
i . 3. Quantitative CStlmé}tIOD of carbohydrates by Nelson Smogyi’s Method. 'l! h
. 3 3 I
4. Separation of bimolecular by paper chromatography. l ' ) |
i . P . ‘
g; 5. Separation of biritolecular by thin layer chromatography. r"‘*l Il; { f 'l'
':| 6. Effect of pH on enzyme activity. ll g f
| 1 '
¥ 7. Effect of temperature on enzyme activity. { ll'"q I"'“’ J'
ISHE . ! I
%'4 8. Counting of cell by hemocytometer. "" 3 , ‘u!!!lllﬂ
EI] 9. Principles and working knowledge of instruments l!]{e,?u‘f&ﬁlav!é"p ]meter, incubator, hot air
][ oven, centrifuge, microscope and colony cmmtepz;,l ’i;Il hin If' !
‘1 Il'ld
I"""'a K !]}
t[': . lltl ‘I’ui
e : l '![ finy, ¢
[T, ll[ {l}
il ' |
J] ' Practical scheme | t'll ‘hul' Marks }
' Q. 1 Major Q{.Fekﬁhqpt l|| ' 15
Q.2 b;liillnl?r expﬁtﬂmhnt (A) 05 ]
| i ly
IB LA‘WOF %}Ipenment B) _ 05 {
hy - 08 f‘
ivatyyl
|lllli 'ﬂiw ! l
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_ M.Sc. APPLIED MICROBIOLOGY Semester 11 (I year)
aper-I:  VIROLOGY & MYCOLOGY (MM-40)

Init: 1- General account on Virus

 History: General ¢haracteristics of virus. Host range, Shape, Size, Isolation, cultivation and
identification of virus-and their Classification.

e Structure of plan®and animal virus. @, )
o Bacteriophages: T4, T7, M13 & Lambda. Lytic & Lysogeny cycle, viral repllcatlon*nuclelc

acid and protein synthesis. One step growth curve,

Oncogenic viruses: Oncogene, oncogenesis. 1% ég'*%;m@h

Stfucture and lifecycle of DNA viruses: Adenovirus, Baculowrus, EBV, Hepalms -B,
Parvovirus, Poxviruses, Simian virus 40, Varicella Zoster v;rus

Structure and lifecycle of RNA viruses: HSV, Hepatms A C*D & E, Human immuno Virus,
Influenza, Measles virus, Mumps virus, Polio VirusRetrovinises, Rotavirus, Rhabdo virus.
Motecular biology of genetic shift and drift in mfluenza virus,

Plant viruses: TMV. Other forms oflnfectlous agent Prlons Viroid.

t: 3- Introduction to Fungi : . .

Introduction: Significance of Fuﬁ"éi 10 Humei‘n Welfare, Somatic structure, Vegetative growth,
Reproduction and Systematlcs of Fungl

Fungal nuciei, Nuclear division ‘and Parasexual cycle. Yeast as model for genetic studies.
Viit: 4- Chytridiomycota, Zygomycota, Ascomycotzyother fungi

Chytndlomycetes & Zygon X etes Classification(General account), and their characteristic

features.

Ascomyceles;?plagsiﬁcation, Structure, Development and Type of ascocarps;

Classification. m}:\rcheascomycota and Ascomycetous Yeasts : General Account.

Sllme Moulds General Structure and Life cycle of Myxomycota and Plasmodiophoromycota.
’-"Oomycota Classrﬁcatlon General Structure and Reproduction.

mt 5- Deuteromycotq and Basidiomycota

- Deuteromycetes: Classification (General account), Conidial types and Ontogeny,

Asexual reproduction in Sclerotium, Aspergillus, Penicillium, Cladosporium and
Alternaria sp.

Basidiomycetes: General introduction, Classification, Clamp connection, Dolipore septum,
Types and Development of Basidiocarps, Heter othallism, Compatability.

Slgrfa@math}}e ofiledified
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. General Virology (1978). Il ed. by Luria, E.E., Damell, J.E.Jr., Baltimore, D. and
Campbell, A.

. Microbiology. (1980) IV Ed, by Davis, B.D., Dulbecco, R, Eisen, H.N. and H.S.
Ginsberg,.

'3, Molecular Virology (1974) by King, C.A.

4. Plant Virology. The Principles. (1976) by Gibbs, A. and Harrison, B. *;

. Molecular Biology of Gene. .(1998) V ed . by Watson, J.D., Hopkin, H.N,, Rm J Ww.,
Sietz, I.A. and AM. |'"' "’l

. Principles of Molegular Viroloogy (2001). I Ed. By Cann, A.J. ] ll

. Introduction to Modern Virology {2001). by Dimmock, N.J,, Eastor}ll 'Jh'a[ng“ pard
K.N.

. Introductory Mycology (1996).. IV ed , by Alexopoulos, tDW Mims and
Blackwell, M. ll "'l|| |

. Introduction to Fungi II ed. (1980). by Webster, J. l| t'lll
. The Fungal Nucleus(1981). by Gull, K.S. and leer!S I'l "liullll
. Fungal Geneties. (1979) by Fincham, J.R.S,, Daiy‘ d ord A.
. Molecular Biology of Gene (1998). Ved. Byiﬁva{éa Wh Hopkins, H.N. Robert J.W.,
Sietz, ].A. and Weiner, A.M. |;|m;1 I}
. The Yeasts. (1971). 'By London, J. I My

14, An Introduction to Mycology. (19 O)lL'y Mé “H R.S. and Aneja, K.R.

{ i I"n h"mi"

if!”"“llil
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M.Sc. APPLIED MICROBIOLOGY Semester I (I year)
Marks 40

r Fl:'--II CYANOBACTERIA, ARCHEOBACTERIA & EUBACTERIA

:ﬁ: 1- Blue green algae & Algae

-'__'; Cyanobacteria: Classification, Cell structure, Range of thalli, Reproduction, Pl;xlotosynthesis,

E, Heterocyst and Nitrogen fixation, Use of blue-green algae as biofertilizers, gy, l‘

- Algae: Distribution of algae, Classification of algae, Algal nutrition, ( brod\it:*ilon, green 3
%N algae, diatoms, euglenoids, brown algae, red algae, Microalgae. |l"ii ll {ll l ,

. I 'I | h s |

4
Archaea Introduction, General characteristics, Structure , Genatj tics &\‘;}lass‘! czla'tllon
¥ Ecology, Morphology and Physiology of thermophile. Ado ;mqldlfpr thétl tife.
Ecolog)’, Morphology and Physiology of Halophile. Photos thes"slxﬁ ﬂ’obacrerium Sp. ]
Ecology, Morphology and Physiology of Methanogé;':&:‘ & l{YIeth o{roph Reductive TCA |
‘k cycle. l;m, ||| gy 1
3.[:_1: 3- Gram Negative Bacteria-A i "l[ h"‘ { I 10 |
‘e % Gram-negative Aerobic Eubacteria : Classifid tlon y (hiﬂuology, Physiology and Ecology of i
""-.,'_-,. representatives of Pseudomonads, S izobia, Sheathed bacteria. Spirilla, !
1 Campylobacter, Bdellovibrio, Gliding m’{}. IiH' l
j
I
1
I

%’& Enteric Group and Related Eub te La;nﬁcauon Morphology, Physiology, Ecology,
Methods of analysis of Entero, a te'}q Vj"tqm ,Photobacteria.

32

2 ’ ‘ixt:tt- Gram Negative Bacteria- II& Ad itomycetes
' Gram-negative Anaerobic E 'a;,t r"'éh Classification, Morphology and Physiology, Ecology

. of Bacteroides, Sul umq zucmgl') tteria.
- Spirochetes, IUket b(rd Chlamydias: Classification, Morphology, Physiology,

L1

I

leferentlan?lg. !l‘l v ' Mg |
. Actmomycé ek, as fication, Morphology, Reproduction, Biological importance of ‘
]

|

i actmonﬁ{c‘;es Noﬂaﬁﬂno orm, Dermatophilus group, Streptomyces, Actinoplanales

R 51[('1 nﬁii%’ §l§m!e bacteria

|3 -| y r pos'ituve Endospore Forming Bacteria: Classification, Differentiation and Biochemistry :

}zgo‘x‘os, Ecology of Bacilli, Clostridia, Desulfotomaculum. ]
|

mposmve Nonsporulating Eubacteria: Classification, Morphology, Physiology of
Staphylococcn, Streptococci,  Lactobacilli, Micrococei,Thermus,  Corynebacteria,

Propionibacteria, Arthrobacters.

\\\fy ]
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835t of Reference & Text books:

’ll::”'l

Y
i
i Il[[
11‘|l
]h!l Illlj

|
‘lﬁu.. l]Il

10. Microbiology principles and Explorations. (6 Cdlthl‘l)
11. Microbiology (I* edition) by T. Stuart Walker.
12. Text book of Microbiology (6" edition) by Ananth!l

hh

. General Microbiology. (7“’ edition} by Hans G. Schiegel.
- 3. Microbiology. (6™ and 7" edition) by Lansing M. Prescott, John P. Harley & Donald A. Klein.
. Frontiers in Applied Microbiology(Vol- I)K.G. Mukerji, N.C. Pathak&Ved pal Singh

‘. Microbiology, Authors- Pelczar, Chan and Kreig,
. Microbiology- an l';ltroduction- (8th Edn), Authors- Tortora, G.J., Funke, l't'J
7. Introduction to Microbiology, Authors- Ingraham and Ingraham.
. Biology of Microorganisms, Authors- Brock and Madigan.

- . "z; "*HI[

Illl

13. Textbook of Microbiology, Authors- Dubey a I:iM l}t: hwp

14. General Mlcroblology, Authors- Stameirglpllfgh :.!11{1. » eelis and Painter.
n
15. Environmental Microbiology, Auth]or-| D. S'Ehﬁ

16. Environmental Mlcroblology, Aﬂ Ir eg 'ﬂ]l_]aya
i

iy :
“lllt. I}t;""u, p i

q,mmnil ith

=|{ thl[l ’ lttiilll

!!) !;,Ildl"‘ | Q%S’

. Mlcroblology Fundamentals and Applications.(6"™ edition) %ﬁ 511Puroll!htm;

que ‘}inlqd lack.

L I
l, N a. ‘|I lh

Fundamentals of Microbiology ‘Alcamos’. (7" edition.) by Jeffrey C. Pmmerville.

l‘l

l'Illi

qfar '}n'!n Paniker’s
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MiSc. Applied Microbiology

) ﬁ"of Practicals:

tl. Study of morphological and biochemical characters and identification of Gram- positive

bacteria.
'2 Study of morphological and biochemical characters and identification of Gitam- negative
_. bacteria. . , ," l""lhl
. Study of selected group of cyanobacteria. !“""I ht l||"| .
/4. Cultivation of cyanobacteria | i‘lltlll
i Isolation of E.coli I_Bacteriophages !“l‘I:ll‘l i;“"“lll
Phage typing of E. coli Bacteriophages |l '!l"l;l' !ll'
, /. Induction of lambda lysogen by UV radiations, { |I|l:|} imﬂh ‘

. jita
8. Demonstration of double layer agar plate method fﬂq &Ei ei(in x] Ipf Bacterial Viruses
"Ill !I[ II

. Cultivation of Molds and their identification ! by (
1

. Isolation of Yeast from selected sampleslll"":gl Ihh J]
gy

b . Study of selected group of fungi and ){% s'lxll m
' . Yeast cell counting by haemoctaﬂ{l:;[er || N w %
13 I
5 . Isolation and identifaction t;}f eH F: ic Bhﬁ 9;1a from water sample.
¢ 1 . Determination of bacterial gr(lwlli)f’wrbldlty measurement.
"||m"""| ll;.)
: ,]l" 'l] I |u :
1""*‘1{.:.‘ f !]l tl| ”l' gt
ctlcal scheme |'l| ill" Marks
[
o] IIM?‘]W exper‘f%“gm 15
, gaa{mﬂir e!dqe[ﬁhaem (A) 05
| I Q 5 w mohg,xperlment (B) 05
'
|41| f 08
| Ql§ Spotting 10
; Q.6 Practical record 07

Total 50 E

EREE .
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M.Sc. APPLIED MICROBIOLOGY Semester I1 (1 year)

Paper-11L: ENVIRONMENTAL MICROBIOLOGY ' Marks 40

Unit: 1- Introduction to Ecosystem
« Concept of Habitat and Ecosystem; Flow of energy and Biogeochemical cycles ofcarbon,

nitrogen, sulphur, iron and phosphorus. -
e Determination of Microbial number and biomass, Sample collection, and Processmg;\

« Aeromicrobiology: Brief account of air borne transmission of microbes, Air l?lciii‘sl’ﬁe‘lf‘l?‘{‘?ogenic
microbes, Aerosol and nuclei droplets. . 1[ ‘ l\l
Unit: 2- Water and Waste water Microbiology qlh lwmi‘lhh“ i“,'l‘ ‘h
e Aquatic Microbiology: Fresh water (ponds, lakes, river and stream) lhl‘ 'l; l‘ ol
« Marine water (estuaries, mangroves, deep sea hy'drthe‘rmal V?-Q'fls’ 5%1‘10%' ns, cgral reefs)
Habitat, zonation of ecosystem, Upwelling, Eutreophication. \ B

» Microbial assessment of water and waste water qualig.ly, W‘z!llt‘er‘bpin'fiq iclilit-,'cases.
Iy My, 4
Unit: 3- Soil Microbiology, Interactions and Nitrogen ﬁ%‘latlolh_ by

by .. - :
- e Soil types and its Microflora: Brief account of h)‘{is‘lc.i:fl'lail{aléhenncal characteristics of soil,

Abiotic and biotic factors (Producer, consumer éﬁi&m}léq?lm’fmser)
+ Microbial Interaction: Mutualism, Cﬁ{nmensalisrh-, Amensalism, Competition and Parasitism.
» Biological Nitrogen fixation, Nitrogenase, 'pif gei'p!:'s, nod genes, Symbiotic nitrogenfixation,
Nonsymbiotic nitrogen fixation. ibgertili?iie HPSB )
oo . g\ Iy, 4
Unit: 4- Rhizosphere and\-Wasteit‘l?l?‘a‘%l]ill{ffltlnilh
s o '
s Rhizosphere and Phylltglsphere: l'ilai':}il‘a;.t character, Microorganisms and Biological control
diseases. ]ll h i )
s Waste water Treatment! aerdbic{ & anaerobic: Types of liquid and solid wastes, Liquid waste
treatment, Solid wagte)tregtme 'Bio gas plant.
N L ls; I ?:imm gasp
Unit: 5- Role 011 ll\{l"%c'i"q!?e'é :.ilrlldi‘lj]nvironemt cleaning
. Bioremid'iia]lilcr}.r‘f-:; A“p.groaches, Environmental modification, Bioremidiation of various
ecosyste‘%h, Aﬂ“ poljution, Marine oil spills. ‘
. (] . . . .- . .
N RO]?IF'E'IXI.‘?{;S ganisms in Environment: Positive role, Biodegradation of pesticides, Lignin
|ll !anEll-‘r{ ‘ca’lcltrax-}l s, Bioaccumulation of metals and detoxification.
. l‘hlli%ghyi jléble-3 ll;3__i::)dcgr.adation of paper, textiles, leather, Wool, Biocorosion, Biofouling
Blomag 1_}’cat10n and Bioaccumulation, GMO and their impact.

| ll,l_h +

(]
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<t of reference & Text books:

‘1. Introduction to Soil Microbiology. Alexander, M.

18 . \ficrobial Ecology. Atlas, R-M. and Bartha, R

3. Microbial Fcology. Campbell, R-.

_ Microbiological Aspects of Pollution Control . D
< Environmenta! Migrobiology. Grant, W.D. and Long, P.E. iy Y
'6. Environmental Blotechnology Principles and Application. Rittman, B.E. : m ¢ \

t 6 C
x
. Environmental Mlcroblology Mitchel, R. \“ "‘t llll “1
. Iy |
Y \
llllll ‘ll“"“ ‘ . _.|

(il by \
P “h “11"1,‘l“|" - |
'lhl[ |l‘imllh

art, R.K., Shettorn, R.J. Y

i

(l]lli;l "

, ly {fhn H“l
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D & INDUSTRIAL

a spoilage of food portant in Food Microbiology

ganism and Microorganisms Im l
1 d
Asepsis, Anaerobic conditions, High an Hl‘@, l“‘E;

d additives.
Food a neral principles underl?un foHﬂ\ spoljage and
i \ihm\\

mit: 1- Introduction an
Food as a Substrate for Microof
" Molds, Yeasts and Bacteria.

Principles of Food Preservatlon

Drying, Chemical preservatwes
Food Spoilage ands Food Borne Infections: Ge

contamination spoilages, Food poisoning.

‘nperatm'es,

“liuﬂ“

. 2- Fermented Food and Beverages

F! Canned Food : Sugar products, Vegetables, Fruits, Meat anﬂu‘né&q‘? ﬂts
L’ Milk and milk Products Fish, Seafood and Poultry. l““ \ “ Wyl
ke Fermiented Beverages: Beer, Wine, Cider. ll““ ‘ gy }
) t li ;
N, ifuit: 3- Industrial Products of Microbial Actlv 5, i:ﬂnl"l,' Il
- 3 ‘*nl'

" Production of Industrial alcohols.
Microbial Transformations of GIucomclleul i%@.sqi‘ttermds, Penicillins.
Production of Enzymes : Protease, 11p asg,, ,

#nit: 4- Fermented Foods il 'l,l lnm“l
#8¢' e Oriental fermented foods: I\ﬁs&[ ke, phe, Soy sauce, Koji |
SCP, Protein for animal fe Em?mn of baker’s yeast. 1
Fermented Microtnal Foods hnted milk yoghurt and curd, Cheese, Fermented meat,

Fish. Indian Fe |:!H Bagl
rﬁ |

I

:5- Mushroo @vaﬂ blfhelllmumau welfare product
Mushroom u’L‘g va’!ﬂ arfd Production. ' ) .
Prod fiq gu saccharldes, Insecticides, Organic acids (Lactic Acid, Citric *,
acid| of L@ﬁ itic acid{Vinegar}), Vitamins (C and Bjy).
H 6& é tibiotics. Penicillin,Bacitracin, Streptomycin.
O-ORDINA TOR
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0 t of reference & text books:

1. Food Microbiology, Authors- Frazier and Westhoff.

5 Food Microbiology, Authors- Adams and Moss.

3. Textbook of Industrial Microbiology, Author- A. H. Patel.
4. Industrial Microbiology, Author- L. E. Cassida,

5. Microbial Technology. (1977). Authors -Peppler H.J. '*|-l
1 6. Industrial Microbidlogy. Authors -Prescot, C.S. and Dunn, G.C. I lln “u;‘]
" 7. Industrial Applicéftions of Microbiology. Authors - Riviere. ”""ll l‘i ﬂl ln
8. Fungal Biotechnology. Authors - Anke, T. l ll Ny
. Principles of Fermentation Technology. Authors - Stanbury, Ii’\lBI d Vvhl%ge

\
0. Basic Food Microbiology, Authors - Banwart, G.J. ( “'l l'

{
| gl }
11. Modern Food Microbiology. Authors - Jay, J.M.. ‘“""'11 l;l 'Imml !j
| B
i 12. Food Microbiology Authors - Frazia, W.C. anflﬂ?)'q Q{Hﬁfl! '
13. Moulds, Toxins and Food. Authors - MQ{BHﬂ;l hpnd . Moss.

i I Lé Yl
14. An introduction to Industrial Myco‘og . AutiR¥$'iSmith, G.H.
15. Basic Biotechnology. Authors Rgt't Mlge *K;f #d Krisliansn.
6. Industrial Microbiology: htr dubﬂb‘n Authors - Waites, M.J.,, Morgan, N.L,,
- Rockey, J.S. and ngton G. ’I "iih "“
l? Biotechnolo lﬂdb fh§
gy || T of ‘¥ndustrial Microbiology. Authors - Crueger, W. and

}]l” h.;i

'Ifu'“&laxncntals and Frontiers . Authors - Boyle,M. P Deuchat,L.R.

and ﬂl!ﬁ:,{{'lqntvﬂle d[l'
‘l’""'i Y ll t,"‘ﬂ'
IIII ! Illl‘

‘D -
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t of Practicals:

L R N e e
=) oW B L B O

. Isolation and identification of IAA producing fungi ﬁ!glq
. Qualitative analysis of mitk by MBRT. ! I

g, )
. Microscopic examination of dairy products 4} / g\' Ill's!'llll,

. Diastatic power of malt. [ll“’ll‘ II
. Immobilization of yeast cell by sodl\‘t\ albg tegnethod.
II Ilr

Practical scHglL

Isolation and identifaction of rhizospheric microorganisms of soil. |
Isolation of root nodule bacteria. 1
Physical, chemical and bacteriological analysis of water.

Isolation of amylase, protease and lipase producing microorganisms from soil it

. : \
Isolation of food poisoning bacteria from contaminated foods, | m "iu,h
Isolation of antibiotic producing microorganisms from soil. "“H ll[ 1“[ |
i
Isolation of microorganisms from milk by SPC method. ' ‘1;,"“'

Isolation of air microoganisms (bacteria, fungi) by settle plate ﬁ’qe’thoahnm[l

gy

Study of wmogradsky column. ql
li) dunk/compost.

1||l

K

" ““l
l Illl‘

g l

. Role of yeast in doughing quahtg) of

Il
. Study of interaction of mlﬁ,rolll l A‘lﬂ? Iclual culture method.
. Study of vermicomposting I||:|I;:ll‘ )

|||j[¥!lll|,l |||

II}I li‘t
b 'lt ‘l“ I'III’h

t"l“]"!. Marks

l M{:glor ex;i)%b: ﬂaent 15

‘li \ lM l’la[xﬁé‘rlment (A) 05

ifrer experiment (B) 05

",
lll ana 08
5 Spottmg : 10

Q.6 Practical record / 07

: \
Total 50 CO-ORDINATOR
Microbiology
Govt, Madhav Vigyan Mahavidyalayz
UJJAIN (M.P.) )
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M.Sc. (APPLIED MICROBIOLOGY) SYLLABUS

(SEMESTER SYSTEM) |
) fthe P S Marks | Internal | Practical Mar
_mester Paper | Name of the Paper (CCE) 1| (tatornal) |
L] "

AM301 | Medical Microbiology and Immunology 40 10"!;;, hOn the basis 50i
AM302 | Statistics and Computer for biology 40 { 0 l‘ ull iofI gjger !

g 1l it !\ ! . -
AM303 | 'Bioinformatics and Biotechnology 40 | ""l]‘}l@‘!‘-ip wOn f‘Ehe basis | - 50

: ; Wi of paper |
m, 111 AM304 | Microbial Genetics,Molecular Biology & ,IfO 'l'l 1 ' mewnv |,
Cell Biology : '™ Hagyl o
0, 0 200 (7)10
Total (Theory + Practical+ Internal) “"EFO ﬁ“" 'hi iy 300 ,

! N 3

* ll‘ "
e|l_'"'l ‘!,‘ ]

FTIITY ‘Ill ;II""L ll:lll"
’"'"IITI q\ﬁﬁrf{s Internal Practicals Mark
...... L [

40

: ester™ | Paper | Name of the Papers

o

' (CCE) (Internal)
AM401 | Pharmaceutical Micrabiglogy .‘h"mi 10 On the basis of 50 |

AM402 | Applied Microbiqlogﬂ"' b, 40 10 paper [&I1 |
AM403 | Microbial Fermeg¥atiop Techiplogy 40 10 On the basis of 50
: AM404 | Marine Micrgbibl8gy ", i 40 10 paper [N&IV e
o 1V TN
=V Uy W, (T) 200 @) 100
Project/Survey/Dissertgtidn: Students will complete a short term project/Survey/Dissertati

l 1
from diff; pﬁ'ﬂgggﬁ’m‘t‘es inlé‘{uding NGO, Govt. Organizations.

I {

“!: W illp‘ |'|||m{ l Marks: Project Submission + Viva(25+25)= 50
! i
Tota‘l'Citl;gorSh.J,rI Riectical+ Internal+ Project) TOTAL 350

i L] Iy "
g¥ote: Foyp h,ﬁ’e&mster‘ﬁéﬁers are specifically selected and designed in a manner for the students to

. ‘ ;uml $ td’lq'if{rf!rent applied areas of microbiology and to get possible job opportunities. |
% yom b :
_Sﬁnltx&,\lue for M.Sc. Applied Microbiology (Two-year course) *

g h

2. FE‘fibR'Fee 40000-00 (For two year) |

2. Library Fee _ 1000-00 (For two years) o

3. Caution Money 1000-00 (Once the course) )

*¥4. Laboratory Fee 2000-00 (For two year) '
-' 44000-00 (Forty Four Thousand Only)

oy
Govt. Madhav Vigyan Mahavidyatay:
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M.Sc. APPLIED MICROBIOLOGY Semester IH (I1 year) ~
iper-I: MEDICAL MICROBIOLOGY AND IMMUNOLOGY (MM-40) ‘

T: 1- Introduction to Medical Microbiology

Importance of Medical Microbiology: Introduction, Definition of various terms. Anotomy of
Human being - §

Clinical Microbiology: Collection, Microscopic e¢xamination, and cultu);? téﬁhmque for 1
clinical specimens, Methods of culture, techniques and organisms encoun{.ﬁ?c %'kﬁSF blood
culture, sputum, pus, urine, stool, UTI, endocarditis, Bone and joint mfﬁc psll]ﬂlh .

Hospital acquired infections, Mechanism of Pathogenesis. Ny

T: 2- Viral, Bacterial and Protozoan Diseases of Huma m. "lml

Bacterial Diseases: Bacterial pneumonia, Whooping cough Tu rcu 3 uptococcal Pharyngitis,
Scarfet and Rheumatic fever, Diptheria, Streptococca.“l € Pmaf]' »l\ﬁnmcoccal Meningitidis,
Leprosy, Wound infections {1 I'l "‘"'

Dental caries, Dental plaque, Gingivitis, Diarrhea !pqs’eqt I'm: f;:@ﬂ‘éra Shigelopsis, Gastroenteritis,
Types of Viral Diseases &Protozoal diseases r !ll lllllll’

T I“"'I
NIT: 3- Principles of Immunology mlg ‘t; ' lllull }

[mmunity: Innate (nonspemﬁc)l IJH ff:'é‘l chemical and biological barriers.
iq, Phocytes -B cells, T cells &NK Cells
Primary Lymphoid organs e}nél qconhq I,]iymphr:ncl organs.

Antigens, haptens. Immunog!ﬂ@h\h}ﬁblﬁn their types.

Specific Immunity: Acqulred 1m

T: 4- Serologica ﬂielgﬂuud'ﬂ s
Serological Te’ Heéh ﬁ lutination tests, Precipitin tests, ELISA, Complement fixation .
tests, Immug FSSB

Autmmmumty Elhfi l'.Itt!gmmunf: diseasesand Tumour Immunology.

Hypf,!rgél sit vxty :“

!|""‘t "lpi "lﬂll

pé&,of cells and their receptors

.l l|
lbgy’ of B-cell and T-cell receptor, Dendritic Cells

Antigen presentation, ! |
Monoclonal antibody '\A

CO-ORDINATOR
@ Microbiology
Govt. Madhav Vigyan Mahavudyaaay
UJIAIN (M.P.) :
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3 M.Sc. APPLIED MICROBIOLOGY Semester III (I year)
iier-II: STATISTICS AND COMPUTER FOR BIOLOGY (MM-40)

: 1- Introduction to Biostatistics

Definition, Role and application in biology, Data: classification, Role of applied Statistics,

Preliminary Concepts: Variable and constants, variables in biclogy, random samplesq Discrete and
continuous variable,.summation sign.

Tabulation and Frequency distribution: Frequency table, Frequency distribution,
Graph representatithh, types of graph- line, bar, pie, sector. Pictograph and ]—‘Iﬁtqﬁ,hph(’ lll'

"y g

i
(i w. In‘]!

T: 2- Measurement of Central Tendency " l,

| i 'lnll
Characteristics of Central Tendency, types of mean. Merits, Dem; {iBupd se mean.

Median: Definition, Calculation, Merits, Demerits and use of[g ll llll
Mode: Types. Merits, Demerits &use of mode. Relatlonli pl {geal'i;m‘ef]lan and mode.

l
Illl
(|J I|I
Student‘t’ test: Introduction, D.stnbut,ulqn;u{’ ertl appllcatlon Test of significance for
single and two means. i{ll'll'l] Im‘nm!i

Chi square test: Introduction, Deggee'tf fre cpmI distribution, y” test.

Standard Deviation: Introdu‘cugn‘,tl}/ar é.‘pllm.y Calculation of SD for individual and discrete
series. 1 I t i
lllllll!ll;h‘n" III

: 4- Introductions to Com hji e,

1|[I!IIIII|[l Ill )
Computer Bas g Hfé‘:g ry, perating Systems, DOS and Windows. Hardware, Software,
Multlmedla tv\’t;{ gondémf Parts of Computer and working. Generation of Computer.
Intemet Introl!u thh] WiWW HTML, LAN. Properties of internet.

: \IT: 3- Tools of Biostatistics !“"lt

m ‘;
' ol Y ’dlllputer and Internet

'"'n 'u[ o
g A lt 013 of Internet: file- JPEG, XTMIL, PDF, WORD, PPT, Bitmap,
l F]Ttl;n Jter m human welfare: Use and misuse of internet, pyracy and legal action.
l‘li

||l '
| ﬂ%r !

CO-ORDINATOR
Microbiology
Govt. Madhav Vigyan Mahavidyalaya
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Fii
i

i;i list of Practical’s for Paper I & 11I:

1. Introduction: Collection of clinical samples and sample processing methods
2. Different test: VDRL test, Blood group, WIDAL test

¢ 3, Preparation of Blood agar and demonstration of types of hemolysis

I 4. Microbiological analysis of microbial flora of skin, nasal, eye, ear, and mouth

§ 5. Ouchterlony double immune diffusion test q

6. Differential Leukocyte Count of blood sample. l
7. Total Leukocyte Count of blood sample. I!! ""lnh

= 8. Isolation and ideptification of microorganisms from different body pa.riﬁI Il t | 1‘ . -

9. Physical, Chemical and Microbiological analysis of urine. t' ll ||

. Isolation of antibody by SDS-PAGE.
. Separation of serum protein by submerged Agarose gel elec pbqesm ’*mil
. ESR estimation of blood sample. 'lpll *Illlll

| Yy

. Determination of Hemoglobin of blood. ([ﬁ!:’ !ll
. Calculation of Mean, Median and mode of dlﬁ‘erelﬁﬁls pihql
. ¥and“t’test of biological samples. iy, |::Iim, :”]i*
. Preparation of Power Point presentation on cofiiput l'l.l Wy ‘ll

. Typing and use of MS-Office in computﬁ iy,

5 . Preparation of email, i[ Iy ll"q[]l;m,m"" I
o ]
“ i
| ||.| ||||| l"”‘”
qll|llll i:l"llll |IIIl
Practical scheme -~ I Marks Ta
| ,
Q. 1 Major ex 6r11'!'1q{1t "y " 15
Q2 Minor {fh; bnt ['Aﬁih 05
Q.3 Mmor eﬁ'ﬂ nnlfe,ml B) 05
Q(ﬂ:Vi; &!l; :IIII' 08
11;&'.'5 4 !]ttinléhlll 10
1|i;;,Q J!Pra::ﬁcal record 07
II[ l"'h "!
i H Total 50 \N:D
5‘ ; CO-ORDINA T()R
Microbiology
Govt. Madhav Vigyan Mahavidyalays |
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#

t of Books for Paper I & II:

Nalwa HS. 2005. Handbook of Nanostructured Biomaterials and Their Applications in

Nanobiotechnology. American Scientific Publ.

Niemeyer CM &Mirkin CA. 2005. Nanobiotechnology. Wiley Interscience.
Akihiko Yoshlmura, Tetsuji Naka and Masato Kubo, (2007), SOCS proteins, cy:ok'ne signaling
and immune regulhnon Nature Reviews, Immunology, 7:454-465. ( Jiki - "'h ’[
Austyn J. M. an@ Wood K. J. (1993) Principles of Molecular and Ce!llm bllog)!* Oxford
University Press, - lI l"!u
Baron D. N. Short Text book on Chemical Pathology, ELBS, L(infll&pf t;,“"n
Barret James D. (1983) Text Book of Immunology 4 edltlon (i V M?ﬁhy #Co London.
Biotechnology by open leaming series (BIOTOL), (199’5 Ipeﬁ!bqf chanisms,Butterworth and
Heinemann Ltd., Oxford | Il l “ | l g

;un, \ lm .II
Boyd William C. (1966) Fundamentals of Immul{o:‘o \f‘:iyelcnce Publishers, NY.
Chatterji C. C. (1992) Human Phys:ofogylu}ffé'l i, e {ilcal Allied Agency, Calcutta.
Kuby J. (1996) /mmunology 3 Ed. W. ‘-F 'Fn!:'e LLm& Co.
Michael C Carroll, (2004), The é&q‘vkz};’g Il"“qy!ﬁ’tem in regulation of adaptive immunity,Nature
Immunology 10:981-986. ) 'll“ h II,.
Pathak S. S. and Palan V. (19 ??lpmn;hnology Essential and Fundamental, Pareen Pubhcations
Bombay. 'I|"""‘!1; !llll -

i
Laboratory man fill

ki

i
thlca Microbiology.

Roitt Evan, 1! ftolﬂ‘d Mﬂ{e b (1993) Immunology 6m Ed., Mosby & Co. London.
Roit I I'(193 ) il of Immunology, ELBS, London.
Iﬁgmllv‘[ }é P ‘.ﬁksemra!s of Immunology, P. G. Publishers Pvt. Ltd., New Delhi.
lhﬁ ! a:,{oblology
I(@ﬁt bpok of Microbiology by Panikar and Anantanarayana.
dical Microbiology by Nester.

Biostatics by Malhan and Parihar.
M/ .. g\h\w
\i{ TOR

CO-ORDINA
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M.Sc. APPLIED MICROBIOLOGY Semester 111 (IX year)

fitaper-I1I: BIOTECHNOLOGY (MM-40)

e Biotechnology: History, scope and importance, branches, recent trends in biotechnology.
Introduction to Techniques: Introductory history, Laboratory orgamzahon‘,| maintaining
Aseptic environment, Basic concepts in cell culture.

j. »  Principles of Blom'fonnatlcs, biological databases - primary, secondary 'st ém&} Protein

and Gene Informgtion Resources ~ PIR, SWISSPROT, PDB, gene- baﬁ'lk Dﬁ{,!ﬁ‘ WST and
FASTA versions. Sequence alignment, local and global alignment, | llll‘ ,h ‘Il .
‘ENIT 2- Enzyme Technology " 'I N
" A Enzyme Technology: Immobilization of enzymes, ‘""':h'l '!mll

whole cell immobilization and their application, ll I!ll l‘h"'[l’
commercial production of enzymes, RNA- catalysrs, ll| lll . l'

¢ Catalytic antibodies -abzymes, Industnial productub 1piak¢‘,’ &?ggease & asparaginase

IT: 3- Microbial Biotechnology I"'li “ fin

» Genetically engineered micro-organisms (GE s of GEMS,
Biodiesel from hydrocarbons, Use of mlq, bl h enw onmental bioremediation
YAC, BAC, Microbial production of bp ‘aﬁ ﬁ , PHA),

ir NIT: 4- Plant Biotechnology )
Principles of Biotechnology: pl‘élnklltlsgﬁg: cH]ture Culture media. Various types of culture;

callus, suspension, nurse, rQlE I’lS Bmllptc Plant growth regulators mode of action, effects

on in vitro culture and regen !"'a ﬁhﬂ

Micro propagation; ama-clon l auon Synthetic seeds. -
ht- e Somatic hybridt 1cu1 roib last'fusnon cybrids, asymmetric hybrids, Transgenic plants

NIT: 5- Animal Ej:a[c ncllQ .
Structure oft ; al ell ell culture media and reagents,

Cu'lture' f mavm’rh;} ells, primary culture, secondary culture, continuous cell lines. In situ
sirlulp fesen ion of germp]asm pregnancy dxagnostlc klts

Microbiology
Govt. Madhav Vigyan Mahavidyalays
UJJAIN (M.P.). 26
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M.Sc. APPLIED MICROBIOLOGY Semester H1 (11 year)

_ per-IV:  CELL BIOLOGY MOLECULAR BIOLOGY MICROBIAL
ENETICS (MM-40)

NIT:1- Introduction of Cell biology
‘e General structure and constituents of cell; Similarities and distinction betweien plant and *

r animal cells; s
o Organization of eukaryotic genomes, Membrane transport; Transport, gf‘ Watér ion and

Biomolecules; Sjgnal transduction mechanisms; Protein targeting, Apoptosis.

e An overview of cell cycle; Process and phases of mitosis & meighiSig &s
Regulation of Cell cycle. ﬁ '
IT:2- Molecular Biology

« 1DNA Technology ll;mz;;‘:a l ll
h 1||

« Isolation and Quantification of DNA and RNA, b

«. Host controlled Restriction —Modification system, R gg@gﬂct ﬂ]ﬁéﬁonucleases Cutting and
joining of DNA molecules in vitro, Phosphates,Lig% dl PolVfherases. Vectors: types and

P, ‘l; I"‘l i“

W

isl gmﬁcance,

}‘l Yayg

use.

IT: 3-Techniques in Molecular Biology | l
Gel electrophoresis- Agarose and PAG n(,p‘u eic a }ds and protems) Tsolation of plasmid
DNA from bacteria; isolation of phage; otfatgg of high molecular weight DNA.

?{ Sequencing methods: Northern Blotti Sé et Blotting, and Western Blotting. _
_ E’ Construction of gene libraries; @5»;1!1the§ %loning of cDNA and Types of PCR, RAPD,
o= AFLP, RFLP U I:. iu,a:f
g Gene transfer methods ' [lll Microinjection, Electroporation,Micro projectile
g’ z - bombardment, Shot Gun met Tﬂj;.,I fm onication, Lipofection.
T: 4- Microbial G Jm‘ ll e,
Nucleic aCIdS :

lgrs o l%v}j:netlc 1nf0rmat10n Components of nuclelc acids, Types of DNA,

Denaturanon a ';1l'lgi
DNA Repj;l, txo Gené

DNAP I;roof réhﬂméii“{l
Mut ;a.oﬁh{Numbé I5f mutation in a mutant. Revertant and reversion. Uses of mutation.

principles, Various modes of replication. Properties of

q&q afh bk of mutation. Mutagenesis: Base analogue mutagens, Chemical -
fh mter‘é atmg substances. Expression of mutations (Replica plate). Isolation of
llfn ﬁﬁversmn and Suppression.

'M;broblal GenetlcS' Transcription and Translation o

1]é,nscr1pt10n Definition, Central Dogma of Molecular Biology. Structure of bacterial RNA
polymerase, bacterial promoter, Transcription: initiation, elongation and termination. x K
Processing of RNA: RNA splicing, t-RNA processing, RNA editing, Capping of mRNA and L
polyadenylation transcription regulation based on mRNA stability and localization,
Translation: genetic code, characteristics of genetic code, t-RNA: Structure, modified bases in
t-RNA, aa- t-RNA synthetase Role of Ribosome its structure, Translation: Translatlon

process. R

27-
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[}

Laboratory set-up (Biotechnology).
Preparation of nuirient media; handling and sterilization of plant material; inoculation, sub
culturing and plant regeneration.
- Anther and pollen culture.

Suspension cultures and evaluation of secondary metabolites.
. Practicals relate_d.gith Gel electrophoresis.

Isolation of bacterial DNA.

Gel electrophoresis of proteins and nucleic acids

Isolation of mutants by Gradient plate technique. lji'"uh

'|
uu:. "lllh"*h :UI'

b
e ll Il ﬂ
Zq Chlorophyll estimation by spectrophotometer., ( |m;l I‘tml )

II"‘ “"n‘t

R )"

lm!' I

ll"u[“I

! i
([ | ||
13 Study of bioinformatics tools (soﬁwar n, ' “ Ry
Ii 1y
L ||i! *x 'lm
U, N »
Peactical sch "I":I; |l;l"lz "
| ¥
ac 1cal{ls‘ﬁ"fme l h Marks
gllll@ [Majgjfxpenmcnt 15
'l.%{ﬁ Mxh@g xperiment (A) 05
l
; ', IIhQ 31M1ﬂ10r experiment (B) 05
.{ :'"h "’l dﬂu Viva 08
ET
'l!l,u*l y ! "l!l‘ Q.5 Spotting 10
Wy, § i
K . Q.6 Practical record
Ih'I; hy o7
L]
h
Total 50

N

\
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st of Recommended Books Paper NI &IV:

¥ s Benjamin Lewin. (2008) Genes IX, Jones and Bartelett Publishers Inc.
'« Brown T., (2007) Genome 3, 3rd Edition, Garland Science.
+ Klug WS & Cummings MR. 2003 Concepts of Genetics. Peterson Education.

: Lewin B. 2008. Genes IX. Jones & Bartlett Publ. Y
3 « Russell PJ. 1998. &enetics. The Benzamin/Cummings Publ. Co. m‘limn l‘l
. o Strickberger MWal 990. Genetics. Collier MacMillan. 'll ll]i| ! h
¥ _ _ gy, G, ' s
! . A new horizon of Biotechnology by H.B. Singh. 1“ ,lt"l‘l.llh;,gn]
o A text book of Biochemistry by Satyanarayana. 'l;ll ]Ih; “ll
3 Y "
;o Baldi, P. and Brunak, S. (2001) Bioinformatics: The machme(il arﬂ qP tvach. Bradford Book,
© MIT Press, Cambridge. . ||ll"
luil

of genes and proteins. Second Edition. John Wi "&‘@d
' ¢«  Ewens Warren J. and Gregory R. Gra gm 5‘4) S ‘rs}lcaf Methods in Bioinformatics, An
Untroduction, Springer, New York. [u: 'ill Lm'lmll
gl
¢ Lacroix, Z. and Critchlow, T. (%l? 2003. W&?nformarrcs Managing Scientific Data. Morgan
Kaufmann Publishers. lll ', "‘“

¥« Misener, S. and Krawetz, S. A”HE

' e Baxevanis, A. D. and Ouellette, B. F. F. (2001) Btdf'o)lian pracrrcal guide to the analysis

Id l}‘lﬁp 0 Methods in Molecular Biology, Volume
* Bioinformatics: N';;?thﬁdaﬁ nd Prohycchs Humana Press, New Jersey. e
t
TN ,
il "y IIII 'lul'
4 ]|| ll; I!'
tt lll it
gfiim W, ]lf'
m I' l’ l’t ]J ]

:\ ill‘n

ll']l l!h.
t
; :‘w. ‘; Ll
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*Iz. ¢ Quality assurance and quality management in pharmaceuticals l ISO; lh

. iy 1.] Mg
{INIT: 2- Microbiological analysis in Pharmaceuticals gl ‘1
er

: ' IT: 3- Antibiotics: (structure, ty[%ls

M.Sc. APPLIED MICROBIOLOGY Semester — IV (Il year)

¥ Paper-: PHARMACEUTICAL MICROBIOLOGY (MM-40)

g IT:1- Introduction te Pharmaceutical Microbiology

. o Introduction to pharmaceutical industry: Role of a microbiologist in a Pharmacy industry
¥  (Active Pharmaceutical Ingredient), Research and Development, Role of Quahlt Assurance
4+ and Quality control in microbiology laboratory.

% ¢ Pharmacopoeias with special reference to Indian, British, United S: ft:s Hfl& Drug
4 Administration. rede, Good Manufacturing Practices (GMP) and Go?ﬁll bo \j:ﬂ Practices

(GLP) in pharmaceutical industry. l]
O and US

¥ certification. I

o Microbiological analysis: Standard operating procif . for 1lil'gblologlca1 assay of
. antibiotics, vitamins and amino acids, Water ﬂnill !{!Ml r,glm limit test, Sterility test,
Pyrogen test (BET), Growth promotion test.

¢ SOP of Aerobic and anaerobic count of }nro \‘g%lﬁélﬁ “lgnmneratlon of Pseudomonas,
Salmonella, and E. coli from raw water and tlflhied ¥,
;- +  Microbial contamination and spoilage; ;iﬁn]:‘ ac%mcal products (raw materials, sterile
injectable, ophthalmic preparations 'r q{n han BfChemical disinfectants, antiseptics and
preservatives EI i

Bc\‘e of action)
hu
Antibacterial antibiotics: By a-lH ;?m Bﬂﬁ,non-beta lactam antibiotics,

Amino glycosides, Streptom lines,
Chloramphenicol, Macrolldes, i hoqumolones "
Synthetic drugs des,h}"rlmethopnm Nitrofurans and Isoniazid.

Bacterial remst c '[lbl tics: Origin and mechanism of resistance (Cellular penneabﬂlly,
beta- lactam x phn& mediated resistance, and drug diffusion and ESBL detection in
bacteria. ‘l. ‘l.

Antlfunga‘l and R’q }pra drugs
D by, elcip ent in pharmaceutical process
\ h '
d‘ ;:ni of blopharmaceutncal biotechnology products by geneticallyengineering methods:
nes (Humulm Humatrope), Interferons (Intron A), t-pIasmmogen activator (Activase).

. " hqg'lenal antibody (Monocloate, Orthoclone OKT3), Streptokinase.

[ o ches DNA vaccines: synthetic peptide vaccine, Multivalent subunit vaccines
“,,' IT: 5- Drug targeting

f. * Drug delivery in gene therapy: Liposomes, Microencapsulation.
g + Clinical studies: Toxicological evaluation of drug: LD50, Acute, subacute and chronic
' toxicity, LAL test, Teratogenicity. Drug interactions, Drug metabolism: activation/inhibition

of drug in vivo, adverse drug reactions.

B ;
Mic rob.'o!()gy
Govt. Madhav Vigyan Mahavidyalaya
— UJJAIN (M.P)—" "



M.Sc. APPLIED MICROBIOLOGY Semester IV (II year)

Paper-I1: APPLIED MICROBIOLOGY (MM-40)

UNIT:1- Principles of Forensic Microbiology

e Forensic Science: Introduction to forensic microbiclogy, Immunology, Examination of .
Biological Trace material Evidence.

» Development of forensic microbiology, Types and identification of mlcx;oblf]] organisms/
fungi of forensic significance, Techniques in forensic microbiology. iy 'lh.,ll

» Microscopic ApBearances of Important Staining techniques, Obse t1 H}irllecnon-

Preservation & Forwarding of Pathological & Microbial Evidence, ]lliz;t l Il
, i l'l[
UNiT: 2- Diagnostic Forensic Microbiology ‘

» DNA fingerprinting, Forensic Application of recombi 'f‘l I}{ %nologyf Forensic
Biotechnology, Polymorphism in DNA system — DNA s PHYVNTRs, SNP,
« Understanding Bioterrorism: - Types of biological H;Cah:gﬁ A,B,C.

¢ Punishments for Bioterrorism act under Preventld Ten‘b@ sm Act, 2002. Study of spore,

powdered minerals and pollens of forensic j fiQrt é"'"] of pollen grains & spores in
criminal or civil investigation, ] I"
i

* Introduction to B:o-macromolecu cepts o describe the conformation and dynamics of
biological macromolecules: s tterl glteéhm
applications etc. t!l;.‘

'l b
e Chemical, physical and blologtﬁb:k "’qfémd Iof biomaterials (Proteins, DNA and polysaccharides) and
bio-response: bio- mmem“Fatlon || L '
s Nano particular f}hrriu.' sy\&? Mlcro- and Nano-fluidics; Drug and gene delivery system;
Biosensors, Chi L ﬁ@ld};les ano- imaging, Gene therapy, .
UNIT: 4- Blosafe,fsl?,. Bllﬂ;thl and other issue
. Introdqulon to i#x;ie 1Y and Biosafety, Human Genome Project and its Ethical Issues.

. Blos! ef Gﬁ)lder s and Regulations. Legal and Socio-economic Impacts of Biotechnology.
fied Organisms and their Release in the Environment. Hazardous Materials
‘aa qtechnology and their Handling and Disposal.
. ( 1L ﬁtua Property Rights and Agricultural Technology,
é{hics in Biodiversity and Resource Management. Ethical Issues in Genetically Modified
gamsm

1 uma. lt
- UNIT: 3- Nano-Technologies (Basics) | L" ‘!a,t g

es, micromanipulation ' techniques, drug delivery

Mushroom Cultivation
Vermicomposting

|
Biofertilizers / |
Spirulina Production, ch

Plant tissue culture

M.Sc. APPLIED MICROBIOLOCT
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Practical List of Paper I & II:

Study of larval stages of Drosophila as Forensic evidence.

To Study and differentiation between bacterial spores as a Forensic evidence.

Practicals related with nanotechnology.

An overview of different practical aspects of Vermicomposting.

Extraction of mag;ne‘uc nanoparticles (Ferofluids). - ‘l‘

Cultivation of Mushroom Pleurotus Sp., Agaricus bisporus (Demonstra ﬂin)i ""h‘

Study of biofertillzers e. g., PSB, Rhizobium, VAM isolation and ch ;;tanch.I . ‘ l .

Practicals related with Pharmaceutical microbiology e.g., a.ﬂtlmlCl’Obl test#sﬁ Al
{

9. Detection of Efflux pump mediated antibiotic resistance in t]T’“ I"lml

0 NN L R WD

10. Preparation of Liposomes t'l Il'
11. Quantitative determination of DNA, Protein and Carbq]{ ra h§ Pectrophotometer
i !; '!lut
(]] | N
l'uu.l *tqh!" l' “I

!!:m“ li T li
) || h Igl ;L“m
N T
1|||II Illll; Ih‘luill T
“ll I, il"'h |||Il
Practical scheme ll ‘ll ll i) Marks :
‘]Qiﬂ:’wéﬁ'qi exp bnment 15 ”
lll " llﬁ‘ﬁp I\Jl’l‘.qoi'lkxperlmem (A) 05 .
N h ll\/{lpor experiment (B) 05
;m.l I|ll {BF? Viva ' 08
il;r:u, l;i ‘ll l"illllQ 5 Spotting 10
!l! 'l;l Q.6 Practical record 07
I""i"u ",
Total 50

@Jb/ W coﬁi%%
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Govt, Madhav Vigyan Mahavidyalaya
UJJAIN (M.P.) 35

M.Sc. APPLIED MICROBIOLOGY Sowwregefoieire:




Books recommended for Paper I & 1I:

1.

14,

15.
16.
17.
18.

Text of book of Microbiology. Author- R. Ananthanarayanan and C.K. JayaramPanicker,

Orient Longman,

Medical Microbiology Authors-Mackie and McCartney Vol. 1- Microbial Infection and Vol.

2- Practical

Medical Microbiology, Churchill Livingstone, 1996.

Microbiology in Clinical Practice. Author- D.C. Shanson, Wright PSG, 1982,

Bailey and Scott"s Diagnostic Microbiology Authors- Baron EJ, Peters 1~L1-'{'w55q¥ Finegold

SM, Mosby. -

Biochemistry 6f Antimicrobial Action. Authors- Franklin, T.J., $no Fﬁ" k‘] t hChampman
!

and Hall. “J
Epidemiology and Infections. Author- Smith, C.G.C. (1976): MFdO ii f Prh,ss Ltd., Shildon,

England. fligg ™, i

Lecture Notes in Immunology, Author- Todd, LR. (1990) “Blac’k Bll rﬁblentlﬁc Publications
Ltd., Oxford. u

MlCI’ObIal infections, Vol. 2: Practical Medical Migga 10,Bg lul] Livingstone London.

. Bailey and Scott’s Diagnostic Microbiology. N h“' "I I
. Cellular Microbiology. 1999. Henderson et.al ¥ 4lay | !u
. Agarwal S. S. and Paridhavi M., (2007), Herba ng E];'eéhf; logy, Universities Press (India) Pvt.

Ltd. iy Yy,

Curr. Opin. Btotechnol 10, 130.
Bentley’s Textbook of Pharmacqﬂllfs,

}
. Altreuter D., and D 8. Clark, {1999), Q}t:z!%ﬁ Hna?'@') catalysis: Taking the Lead From Nature,

moﬂlﬁ A, Rawlms, 8n Ed. (2002), BAilliereTindall,

London. Wy

Burn J. H. (1957) Prmc:p!eslgi Jﬂ g e 1&& Blackwell Scientific Pub. O. Ltd. Oxford.

Chatwal G. P. (2003) Bioph é!m s and Pharmacokinetics, Himalaya Publishing House,
Mumbai. e li e
Bioinstrumentatj pg " l'

Becker JM, G‘?

l &Zachgo EA. 2007. Biotechnology a Laboratory Course. .
Academic Pmﬁs 'Ill tlll| v

i |
n 'Iil | 18
1"y 1||

My &
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M.Sc. APPLIED MICROBIOLOGY Semester IV (1 year)
Paper-III: MICROBIALFERMENTATION TECHNOLOGY j(__MM-_4{})

s

UNIT: 1- Introduction to Fermentation Technology
e Principles of Microbial growth-Batch, fed-batch and continuous cultures {definition and

kinetics).Bioreactor/Fermenter — types, working & operation of Bloreacto‘ Fermenter
(Stirred tank, bubble columns, airlift. ‘l
¢ DBioreactors, Stati¢, Submerged and agitated fermentation), advantages' s.&'i'éad's}q.ntages of
solid substrate &liquid fermentations. " I\ i||"l
UNIT: 2- Isolation and Improvement of strains ‘f "y, h ‘glll]
o Isolation of industrially important microorganisms, their maintengnce d‘! provement,

Microbial growth kinetics, Sterilization. Media for Fennentatnoﬁ‘&, Dev nt of Inoculum.
» Experiments on microbial fermentation process, hawestmé purifl'ét; 10:ﬁ;ancl recovery of end

products. ||[|’ l
» Use of various types of sensors and bioscnso:;j ,;fql' n\'@pltd}fmg environmental parameters
!ﬁ mn 'ﬂmﬂes of biosensors

(pressure, pH, temperature, DO), Basic principles 0
UNIT:3- Instrumentation and control 'l "y lll
» Upstream processing (Strain selection ﬁt hilzau& df‘
Foam control, Transfer of inoculum. % I|| 'lml

fermenter, Air supply Sampling,

o Downstream Processsing, Down eam'!!l Buessing, Filtration, Centrifugation, Cell
disruption, Liquid-liquid Extractni C Pm 0 raphy, Membrane processes.

* Instrumentation and Control, ‘[I;?ﬁﬁn 1;{“ erms, Manual and automatic control, Types of
|
UNIT:4- Roles of Biotechnology

automatic control, : t"]
» Biotechnology in IHPE¥M] mhﬂlcal & industrial applications, microbial process for
immunization podu h‘? onoclonal antibodies)

. Detenoranonlh br, Yexsiles, painted surfaces and their prevention, Biofilms, microbial
blopolymex‘ I‘P s fic ﬁnts Microbial culture selection with high yield potential.
ill
lh !
UNIT:5- "Qil ‘ h‘l‘i‘ ‘m es of growth
'g PA B[‘ Fulidtions of agitation. Flow patterns with different types of impellers.
. (]i';l'hél es Bf growth (mycelia pellet form, mycelia filamentous form, free cell,

&ﬁ]dﬁlp':pducmg exopolysaccharides affect mass transfer of nutrients, oxygen and heat.
h

Wy
"‘ll Il!i

S
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'___,' Unit: 2- Physiology of marine prokaryotes

_ M.Sc. APPLIED MICROBIOLOGY Semester IV (II year)
‘ Paper-IV‘ MARINE MICROBIOLOGY (MM-40)

'-'a_Umt. 1- Microbes in the marine environment
i s Scope of Oceanographic research and Premier world Institutes. The world’s oceans and seas, what is

marine microbiology, Chemical and physical factors in the marine environment. 1
* Properties of seawater, Marine microbial habitats - water column, Sediments, manﬁm}ﬂ:s‘ It marshes.
Biofilms and Microbial mats, Microbial life at surfaces of living and non-li ﬁﬁte'nl Quorum
sensing in rna.rme?mcrobes and significance. Microbial interactions. l"m‘!g !l‘l :l 1
hy

'll lll ,,|
l| it
* Metabolic diversity and the importance of microbial com mt F.lli‘in -yielding processes:

Phototrophy and primary productivity, Fermentation, l‘espilﬁ,ﬂ% Fthan'i?el’l 5is.
by
» Carbon dioxide fixation in autotrophs, nitrification ar "(Te"ltri thn" pecific nutrients needed for
Imn ,[I

growth: Macronutrients, micronutrients and trace edéﬁh'e T!§!|
h
yf

! Il l| ‘Il
. . b
* Sampling and experimental approaches, sI e'érh ;;;ngl i]:trocet:lurcs for Microscopy, study of cellular

Unit: 3- Methods in Marine mlchblology Illln

and sub-cellular organization usmglﬂ[{&fo I}Il Ias ?cannmg mlcroscopy (CLSM), cellular composition
using Flow cytometry (FCM) 'I]I by 'I i
e Laboratory culture: The lmpll[?z“' T‘qu‘“)ultural conditions, viable but non-culturable (VBNC)
organisms. '“mm“" “'I.
Unit: 4- Methods in, arlh Ml 'roblology

\ I
by i}
* Enrichment éﬂ‘t}ire l&ulatlﬂp, Biochemical methods for identification and taxonomy.,

¢ Mol “Ih’t,‘ltools 1H lﬁru(!y of marine microbial diversity, Phylogenetic analysis, Metagenomics,
ﬁﬂm‘ l:fy !hQ%eﬁprmtm g,
io

'l - s, of analys:s of nucleic acids directly from marine environment, Genomic fingerprinting and
;c&l@r markers RAPD Fluorescence in situ hybridization (FISH).
Unit: 5-l

1crobes In ocean processes

. Photosynthesis Microbes in nitrogen cycling, importance of iron, mlcroblal loop in ocean food webs.

¢ Microbial processes in eutrophication of coastal waters

® Microbial processes and climate change. Beneficial and Harmful effects.

M.Sc. APPLIED MICROBIOLOGY

* Biofouling and bio deterioration, indicator organisms and pollutioW./
W 11 e -3-5
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Practical
List of Paper II1 & IV:

1. Study of different types of growth,
- Production of Organic acids (4spergillus niger), lactic and (4. oryzee).
. Phenol coefficient, TDP and TDT.

iy ‘:,! Yyl
. Enrichment techniques for VBNC. ” [

p oy ll( "l[ll]
. Production of Wine ‘“’! l': h

]illl; Illllhm" fll Ii

2

3 ‘ll
4. Preparation of marine water for marine microbial study. 1 ]" l"""h
5. Isolation and 1dent1ﬁcat10n of microbes from sea. l""'l lli ‘]’ !‘

6. Study of blof Im microorganisms, ' N !,m[

7. Detection Hydrolytic Enzyme of the marine and Soil isolates. W ' I

8

9

10. Separation and Production of citric acid

11. Demonstration of vinegar production

l]! [
- I
12. Screening of antibiotic producing act:mo ;WJM'T hy J]
[l )
13. Diastatic power of malt " ) 1
l
il b
g "'l,,l I'?m”i
J| My, b
"‘f’*th‘llht' . ’lll
I I
Practwﬂlmchg{ne ll;hi Marks
" f'l\qajo ,experiment 15
.[l!{:l tﬂlg M1 65' experiment (A) : 05
i,
1
{pmz: 3 ﬁ mor experiment (B) | 05
'mht 'l; [,, ll‘l l,] 4 Viva 08
!‘ ih(l t;'h Q.5 Spotting 10
Il”p"h Q.6 Practical record 07
h

Total 50

."',r’
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Books recommended for paper ITI & IV: o
1. Marine Microbjal Diversity: David Kazl & Meity Buckley ‘
* 2. Microbial Ecology of the Oceans: Raiph Metchel] ]
s 3. Ocean & health: Pathogens of the Marine Environment Rita Colwel] &ShinishonBelkin I
] 4. Biological Oceanography-Charles Meller, A
! . 3. Patel: Fermentation Technology. !
6. Brown CM, Campbell I & Priest FG. 2005, Introduction to Biotechnology. Pamn* !
E 7. Singh BD. 2006. B:orechnofog;Expandang Horiozon. Kalyani, lll ’"""h N
8. Industnal mlcrobiology by Parihar. { ' h ;
. ’Im;,' I, {l’ |’
gt 'I
YR ! l ) 3 ;
¥ ‘,lmn u ’;'"” |
- b\ (” ' ! ' h t
i !pm. QT i
) i‘_- Im'l ||J,hu“ (Ml !
¢ A ,'I f
wge o jitin ‘
FOE 1!: 4, " Mgy '
_:"_, l filim, {
i,
e —; ||‘I ll*i IIlll"
Yoy 1 d ! p
i '*iu.. i,
- N l| I/
T !;i b ’
o b Y l"'""‘"t Iy, 1
A ) i,
b )y l’ "y |
- |: "l! i i
ffa"-;ﬁv.a \ Illll l‘luf!l] 1
B B 1L :
; 12 i‘lml z(l; I? ‘l' i
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, M.Sc. APPLIED MICROBIOLOGY Semester IV (IX year)

W PROJECT/SURVEY/DISSERTATION
;
i 1. Project/Survey/Tissertation: Students W111 complete a short temﬁ?ro;ect:’ },iﬁeyﬁqlssenatlon
; N from different institutes including NGO, Govt. Organizations. ll ’ ! "' .
i - ;wn Iy, f l P
e 2 , l lll “lu;,
F‘éﬂ ; Marking Scheme: l"':llll"l ,"m'
v 2. Marks: Project Submission and Viva (25+25)=50 ll' ll] ’i]l'p
l;!m . IIII l'"”lh 3
|m., 'n. fhu dl |
!'lf'll
!!Ill"l! " "“"I“
[! l{‘ iy ‘
ll’q ” i ‘
||: : ‘;ul .
l"'l'l i#;il!!l“. ‘, ‘
"yl T
" 'ql::m""'] l||I j
gi II ,l Ll
'i' *l' ‘l' l|l||l |
ally,
ll | "'Illt'l
0 - |
If “l " . .
li 1) 'l l ' _
z|l:"‘ll W [! ";ﬂﬂ
Y il"l " / I\w
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MATHEMATICS

E——:‘ S Theory Ci?g:ﬁi%ﬁve Practical | Total
d (M.M) Evaluation (M.M.) (M-M.) | (MM,
Paper 1. Advanced Abstract Algebra -1 40 10 50
Paper II. Real Analysis 40 10 - 50
Paper I11. Topology -1 40 10 - 50
Paper 1V. Complex Analysis - I 40 10 - 50

Paper V. Optional (Any One) :-
(iy  Differential Equations - I 40 10 - 50
(i) Advanced Discrete Mathematics - | 40 10 Tem 50
(i) Differential Geometry of Manifolds - | 40 10 !- 50
(iv) Programming in C- 25 10 15 50
(Theory & Practical)
Paper VI. Comprehensive Viva-Voce 50
Total 300
COURSE STRUCTURE
M.A./M.Sc. SEMESTER - I1, (Regular Students)
MATHEMATICS
- Theory C(?rr?g;ier}lll;:%ﬁve Practical | Total
e (M.M) Evaluation (M.M.) (BlliG) | H)
Paperl. Advanced Abstract Algebra - 11 40 10 - 50
Paper II. Lebesgue Measure and Integration 40 10 - 50
Paper II1. Topology - 11 40 10 - 50
Paper I'V. Complex Analysis - 11 40 10 50
Paper V. Optional (Any One) :-
(1)  Differential Equations - I1 40 10 50
(i) Advanced Discrete Mathematics - 11 40 10 - 50
(u1) Differential Geometry of Manifolds - I 40 10 50
(tv) Programming in C - II
(Theory & Practical) 25 10 15 50
Paper VI. Comprehensive Viva-Voce 50
Total 300

Note : At the end of each Semester a Comprehensive Viva-Voce is to be conducted by a board of
atleast three examiners ywhich includes at least one external examiner.
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MATHEMATICS

Papers T(};\Z(;\I/-I}; Cocrr(igféﬁle%g?ve Practical | Total

' Evaluation (M.M.) (MM} |(MM.
PaperI. Advanced Abstract Algebra - | 50 - - 50
Paper II. Real Analysis 50 . - 50
Paper I1l. Topology - I 50 - 50
Paper IV. Complex Analysis - I 50 - 50

Paper V. Optional (Any One) :-
(i) Differential Equations - I 50 - - 50
(ii) Advanced Discrete Mathematics - | 50 - ’ - 50
(iii) Differential Geometry of Manifolds -[I 50 - 50
(iv) Programming in C- | 35 - 15 50
(Theory & Practical)
Paper VI. Comprehensive Viva-Voce 50

M.Sc./M.A. SEMESTER - II (Private Students)

MATHEMATICS
Continuous | .
i | comperee | a0y | o
PaperI. Advanced Abstract Algebra - II 50 - 50
Paper II. Lebesgue Measure and Integration 50 - - 50
Paper II1. Topology - II 50 - 50
Paper IV. Complex Analysis - II 50 - - 50
Paper V. Optional (Any One) :-
(1) Differential Equations - 11 50 - - 50
(ii) Advanced Discrete Mathematics - Il 50 - - 50
(iii) Differential Geometry of Manifolds -{II 50 - - 50
(iv) Programming in C - II
(Theory & Practical) 35 - 15 50
Paper VI. Comprehensive Viva-Voce 50

Note : At the end of each Semester a Comprehensive Viva-Voce is to be conducted by a

board of atleast three examiners which includes at 1

L
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Regular Private

Theory Marks : 40 | Theory Marks : 50
C.C.E. Marks : 10

M.Sc./M.A. Mathematics

SEMESTER 1
Paperl Advanced Abstract Algebra -1
Unit 1 -

Automorphisms, Normal and subnormal series of groups, composition series, Jordan-
Holder Theorem.

Unit 2 -

Commutator subgroup, Solvable series and Solvable groups, Cenral series and Nilpotent
groups. -

[

Unit 3 - !

Extension fields, Roots of polynomials, Algebraic and transcendental extensions, Splitting
fields, Separable and inseparable extensions.

Unit 4 -
Perfect fields, Finite fields, Algebraically closed fields.
Unit 5 -

Automorphism of extensions, Galois extensions, Fundamental theorem of Galois theory.
Solution of polynomial equations by radicals, Insolvability of the general equation of degree 5
by radicals.

Recommended Books :

[1] L N.Herstein. Topics in algebra, Wiley Eastern Ltd. New Delhi, 1975.

[2] Vivek Sahai and Vikas Bist, Algebra, Narosa Publishing House, 1999,

[3] P.B. Bhattacharya, S.K. Jain and S.R..Nagpaul, Basic Abstract Algebra (2" Edition),
Cambridge University Press, Indian Edition, 1997.

Reference Books :

[1] N.Jacobson, Basic Algebra, Vols.] & II,,W.H.freeman, 1980 (also published by
Hindustan Publishing Company).

[2] S.Lang, Algebra, Addison-Wesley.

[3] LS. Lutherand1.B.S. Passi, Algebra, Vol.I- Groups, Vol. II - Rings, Narosa Publishing
House (Vol. 1-1996, Vol.II - 1999 ). )

ad




» Max. Marks 50

Regular Private
‘ M.Sec./M.A. Mathematics Theory Marks :40 | Theory Marks : 50
SEMESTER 1 C.C.E.Marks : 10 |

Paper I Real Analysis
Unit1 -

Definition and existence of Riemann-Stieltjes integral, Properties of integral, integration and
differentiation, the fundamental theorem of Calculus.

Unit2 -

Integration of vector valued functions, Rectifiable curves. Rearrangement of terms of a series.
Riemann's theorem. Sequences and series of functions, pointwise and uniform convergence. ™.

. f
Unit 3 -

Cauchy criterian for uniform convergence, Weierstrass M-test, Abel's and Dirichlet's test for uniform
convergence, uniform convergence and continuity, uniform convergence and Riemann -Stieltjes integration,
uniform convergence and differentiation, Weierstrass approximation theorem,

Unit4 -

Power series, Uniqueness theorem for power series, Abel's theorem, Functions of several variables,

linear transformations, Derivatives in an open subset of R", chain rule, partial derivatives, interchange of the
order of differentiation, derivatives of higher orders. Taylor's theorem,

Unit5 -

Inverse function theorem, Implicit function theorem, Jacobians, Lagrange's multiplier method,
Differentiation of integrals, partitions of unity, Differential forms, Stoke's theorem.

Recommended Books :

[1]. Walter Rudin, Principles of Mathematical Analysis (3" edition), McGraw-Hill, Ko gakusha, 1976,
International Student edition.

Reference Books :
[1]  T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi,1985.
[2]  HL.Royden, Real Analysis, Macmillan Publishing Co. Inc., 4" Edition, New York, 1993




Regular Private

M.Sc./M.A. Mathematics Theory Marks : 40 | Theory Marks : 50
SEMESTER 1 C.C.E. Marks : 10

Paper 111 Topology -1

Unit 1 -

Countable and Uncountable sets. Infinite sets and the Axiom of Choice. Cardinal numbers
and its arithmetic. Schroeder-Bernstein theorem. Cantor's theorem and the continuum hypothesis.
Zorn's lemma. Well - ordering theorem.

Unit 2 -
Defintion and examples of topological spaces. Closed sets, Closure. Dense subsets.
Neighbourhoods. Interior, exterior and boundary. Accumulation points and derived sets.

Unit 3 - =

Bases and sub bases. Subspaces and relative topology, Product Topolo,gy, Metric
Topology, Continuous functions and homomorphism.

Unit 4 -

First and Second Countable spaces. Covering and Lindelof's spaces. Separable spaces.
second countability and Separability.

Unit 5-

Connected spaces, connectedness on real line, components, Path connectedness, locally
connected spaces.

Recommended Books :

[1] James R. Munkres, Topology : A First Course, Prentice Hall of India Pvt. Ltd. New
Delhi, 2000.

Reference Books :
[1] K.D.Joshi, Introduction to General Topology,Willey Eastern Limited, 1983.

[2] George F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill Book
Company, 1963.

(3] J. Dugundji, Topology, Allyn and Bacon, 1966 (Reprinted in India by Prentice-Hall of
India Pvt. Ltd.)1111444555566

[4] N. Bourbaki, General Topology part-1 (Transl.) Addison Wesley Reading 1966.

[5] B. Mendelson, Introduction to Topology, Allyn & Becon, Inc., Boston, 1962.

[6] E.H.Spanier, Algebraic Topology, McGraw-Hill, New York, 1966.

[7]  J.L.Kelley, General Topology, Van Nostrand, Reinhold Co., New York, 1995

(8] M.J. Mansfield, Introduction to Topology, D.Van Nostrand Cq. Inc., Princeton, N.J.

1963. : e

o7 1




Uy

M.Sc./M.A. Mathematics
SEMESTER I

Paper IV. Complex Analysis
Unit 1 -

Max. Marks 50

Regular l Private

Theory Marks : 40 | Theory Marks : 50
C.C.E.Marks : 10

Complex integration. Cauchy-Gorsat Theorem. Cauchy's integral Formula. Higher Order

derivatives.

Unit 2 -

Morera's Theorem. Cauchy's inequality and Liouville's theorem. The fundamental theorem

of Algebra. Taylor's theorem.
Unit 3 -

N

!

Maximum modulus principle. Schwarz lemma. Laurent's series. Isolated singularities.

Meromorphic functions. The argument p

Unit 4 -

rinciple. Rouche's theorem inverse function theorem.

Mobius Transformations. Fixed Points, Cross Ratio, Bilinear transformations, their
properties and classifications. Definitions and Examples of Conformal mappings.

Unit 5 -

Residues. Cauchy's residue theore

m. Evaluation of integrals. Branches of many valued

functions with special reference to arg z, log z and z°.

Recommended Books :

|11 J.B. Conway, Functions of one Complex variable, Springer-Verlag, International Student

Edition, Narosa Publishing House,

1980.

[2] Brijendra Singh, Varsha Karanjgaokar and R. S. Chandel, Complex Analysis, Gaura Pustak

Sadan, Agra - 7.

Reference Books :

(1] S.Ponnusamy, Foundations of Cor

nplex Analysis, Narosa Publishing House, 1997.

[2] L.V. Ahlfors, Complex Analysis, McGraw-Hill, 1979.

[3] B. Singh, Varsha Karanjgoakar and R.S.Chandel, Complex analysis,Golden Valley

Publications.
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N

? Max. Marks 50

Regular [ Private
M.Sc./M.A. Mathematics Theory Marks : 40 | Theory Marks : 50
SEMESTER 1 C.C.E. Marks : 10
Optional Paper V (i) Differential Equations - 1
Unit 1 -

Initial value Problem and the equivalent integral equation, m™ order equation in d -
dimension as a first order system, concepts of local existence, existence in the large and
uniqueness of solutions with examples.

Unit 2 -

Basic Theorems- Ascoli- Arzela Theorem. A theorem on convergence of solutions of a
family of initial value problems. !
Unit 3 -

Picard-Lindelof theorem-Peano's existence theorem and corollary. Maximal intervals of
existence. Extension theorem and corollaries. Kamke's convergence theorem. Kneser's theorem
(Statement only)

Unit 4 -

DifTerential inequalities and Uniqueness - Gronwall's inequality. Maximal and Minimal
Solutions. Differential inequalities. A theorem of Winter. Uniqueness Theorems. Nagumo's and
Osgoods's criteria.

Unit 5 -
Egres points and Lyapunov functions. Successive approximations.

Linear Differential Equations - Linear systems, Variation of Constants. reduction to smaller

systems. Basic inequalities, Constant coefficients. Floquet theory. Adjoint systems, Higher Order
equations.

Recommended Books :

[1] P.Hartman, Ordinary Differential Equations, John Wiley (1964).

Reference Books :

[1] W.T.Reid, Ordinary Differential Equations, John Wiley & Sons, NY (1971).

[2] E.A.Coddington and N. Levinson, Theory of Ordinary Differential Equalons Mc Graw
Hill. NY (1955).

4 - {; ]




Max. Marks 50

Regular Private

Theory Marks : 40 | Theory Marks : 50
C.C.E. Marks : 10

M.Sc./M.A. Mathematics
SEMESTER 1

Optional Paper V (ii) Advanced Discrete Mathematics - I

Unit 1 -
Semigroups & Monoids - Definitions and examples of Semigroups and Monoids (including
those pertaining to concatenation operation). Homomorphism of semigroups and Monoids.

Congruence relation andQuotient Semigroups. Subsemigroup and submonoids. Direct products.
Basic Homomorphism Theorem.

Unit 2 -
Lattices - Lattices as partially ordered sets. Their properties. Lattices asTAlgebraic

systems. Sublattices, Direct products,and Homomorphisms. Some Special Lattices e.g..,
Complete, Complemented and Distributive Lattices.
Unit 3 -

Boolean Algebras-Boolean Algebras as Lattices. Various Boolean Identities. The Switching
Algebra example. Subalgebras, Direct products and Homomorphisms. join- irreducible elements.
Atoms and Minterms. booleean forms and Teir Equivalence. Minterm Boolean forms, Sum of

products Canonical forms. Minimization of Boolean Fuctions. Applications of boolean Alegebra
to Switching Theory- (using AND, OR & NOT gates). the Karnaugh Map method.

Unit 4 -

Graph Theory- Definiition of (undirected) Graphs, Paths, Circuits Cycles & Subgraphs.
Induced Subgraphs. Degree of a vertex. Connectivity. Planar Graphs and their properties.
Trees.
Unit 5 -

Eulers Formula for connected Planar Graphs. Complete & Complete Bipartite Graphs.
Kuratowskis Theorem ( statement only) and its use . Spanning trees, cut-sets. Fundamental
Cut- Sets, and Cycles. minimal Spanning trees and Kruskals Algorithm. Matrix Representations
of Graphs.

Recommended Books :

[1] J.P.Trembly & R.Manohar, Discrete mathematical Structures with Applications to
Computer Science, McGraw Hill Book Co. 1997.

[2] N.Deo, Graph Theory with applications to Engineering and Computer Sciences, Prentice
Hall of India.

Reference Books :

(1] J.L.Gersting, Mathematical Structures for Computer Science, (3rd edittion), Computer
Science Press, New york.

[2] Seymour Lepschutz, Finite Mathematics (International edition 1983) McGraw- Hill Book
Company, Newyork.

[3] S.Wiitala,Discrete Mathematics - A Unified Approach, MC graw- Hill Book Co.

[4] J.E.Hopcroft and J,D. Ullman, Introduction to Automata Theory Languages & Compulation
Narosa Publishing House.

[5] B.Singh, R.S.Chandel and Akhilesh Jain, Advanced Discrete I\r1athemailicS.Golden Valley
Publications. i PR
Ao a0 sigmanwe Not

@89/ i < Aol " ARPRPBNEHMYBIVAI




Max. Marks 50

Regular Private
M.Sc./M.A. Mathematics Theory Marks : 40 | Theory Marks : 50
SEMESTER 1 C.C.E. Marks : 10

Optional Paper V (iii) Differential Geometry of Manifolds -1
Unit I -

Definition and examples of differentiable manifolds. Tangent spaces. Jacobian map. One
parameter goup of transformations.

Unit II -

Lie derivatives. Immersions and Embeddings. Distributions. Exterior algebra. Exterior
derivative. §
Unit I11I -

Topological Groups. Lie groups and lie algebras. Product of two Liegroups.
Unit IV -

One parameter subgroup and exponential maps. Examples of Liegroups.
UnitV -

Homomorphism and Isomorphism. Lie transformation groups. General Linear groups.
Principal fibre bundle. Linear frame bundle.

Recommended Books :

[1] B.B.Sinha, AnIntroduction to Modern differential Geometry, Kalyani Publishers, New
Delhi, 1982.

[2] K. Yano and M. Kon, Structure of Manifolds, World Scientific Publishing Co. Pvt. Ltd.,
1984.

References Books :

[1] R.S.Mishra, A Course in tensors with applications to Riemannian Geometry, Pothishala
(Pvt.) Ltd., 1965.

[2] R.S.Mishra, Structures on a differentiable manifold and their appllcanons Chandrama
Prakashan, Allahabad, 1984.
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Max. Marks 50

Regular Private

Theory Marks : 25 | Theory Marks : 35 |
C.C.E. Marks : 10 | Practical Marks:15

M.Sc./M.A. Mathematies

SEMESTER 1 _
Practical Marks:15

e Class : M.Sc. (Mathematics)
A#ez Semester : I
fawer Teg &1 ofides Title of Subject:  Programming in C (Theory and Practical) 1
Group: V (iv) i
wea us &. Paper No. : iv ;’
3iferaret; dwfeaes Compulsory/ Optional : Optional
Unit-1

Anoverview of programming languages
Unit-2

Classification. C Essentials - Programs development, Functions
Unit-3

Anatomy of a Function. Variables and Constants Expressions. Assignment Statements.
Formatting Source files Continuation Character. the Preprocessor.

Unit-4
Scalar Data types - Declarations, Different Types of integers. Different kinds of Integer
Constants Floating - point type Initialization

Unit-5
mixing types Explicit conversions - casts. Enumeration Types. the void data type , Typedefs.
Pointers.

Reference Books:

(1)  Samuel P. Harkison and Gly L Steele Jr. C; A Reference manual , 2an Edition Prentice hall
1984.

(2)  Brain W Kemigham & Dennis M Ritchie the C Programmed Language 2nd Edition (ANSI

features), Prentice Hall 1989. _ Q'/:/ ,&(&Q
' it~ 0
IXZ <
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x2

Max. Marks 50

™ Regular | Private |

Theory Marks : 40 | Theory Marks : 501
C.C.E. Marks : 10 |

M.Sc./M.A. Mathematics

SEMESTER 11
Paper] Advanced Abstract Algebra -1l
Unit1 -

Introduction to Modules, Examples, Sub-modules and direct sums, Examples of sub-

modules. Quotient Modules, R-Homomorphism and Examples of R-Homomorphism ,

Unit 2 - s

[

Finitely generated modules. Cyclic modules, Simple modules, Schur's Lemma, Free
modules .

Unit 3 -

Noetherian and Artinian modules and rings, Hilbert basis theorem.

Unit 4 -

Uniform modules, primary modules and Noether-Lasker theorem.

Unit 5 -

Algebra of linear transformations, Characteristic roots, Similarity of linear transformations.
Invariant subspaces, Reduction to triangular forms, Nilpotent transformations, Index of
nilpotency, Invariants of a nilpotent transformation, The primary decomposition theorem.
Recommended Books :

[1] L N. Herstein. Topics in algebra, Wiley Eastern Ltd. New Delhi, 1975.
[2] Vevek Sahai and Vikas Bist, Algebra, Narosa Publishing House, 1999.
Reference Books :

[1] P.B.Bhattacharya, S.K. Jain and S.R..Nagpaul, Basic Abstract Algebra (2" Edition).
Cambridge University Press, Indian Edition, 1997.

2] S.Kumaresan, Linear Algebra- A geometric approach, Prentice Hall of India. Lid.

12




Max. Marks S0

Regular Private

Theory Marks : 40 | Theory Marks : 50
C.C.E.Marks : 10

M.Sc./M.A. SEMESTER - II

Paper I1 Lebesgue Measure and Integration
Unit1 -

Lebesgue outer measure. Measurable sets. Regularity. Measurable functions. Borel and Lebesgue
measurability. Non-measurable sets.

Unit 2 -

Integration of Non-negative functions. The General integral. Integration of Series. Reimann and
Lebesgue integrals.

Unit 3 - .

The Four derivatives. Functions of bounded variation. Lebesgue Differentiatioh Theorem.
Differentiation and Integration.

Unit4 -

The L spaces, Convex functions, Jensen's inequality, Holder and Minkowski inequalities.
Completeness of L’.

Unit5 -

Dual of space, Convergence in Measure, Uniform convergence and Almost uniform convergence.
Recommended Books :
[1] G.de Barra, Measure Theory and Integration, Wiley Eastern Limited, 1981.

Reference Books :

[1]. Walter Rudin, Principles of Mathematical Analysis (3™ edition), McGraw-Hill, Kogakusha, 1976,
International Student edition.

2] H.l..Royden, Real Analysis, Macmillan Publishing Co. Inc., 4" Edition, New York, 1993
[3] Inder K. Rana, An Introduction to Measure and Integration, Narosa Publishing House, 1997.
[4] P.R.Halmos, Measure Theory, Van Nostrand, Princeton, 1950.

[5] P.K.Jainand V.P. Gupta, Lebesgue Measure and Integration, New Age Internatjonal (P) Limited
Published New Delhi, 1986 (Reprint 2000).




Max. Marks 50

Regular | Private
M.Sc./M.A. SEMESTER - I Theory Marks : 40 | Theory Marks : 50
C.C.E. Marks : 10
Paper II1 Topology - IT
Unit 1 -

Separation axioms T, T, T,, T, , T, their characterization and basic properties.
Urysohn's lemma. Tietze extension theorem.

Unit 2 -

Compactness. Continuous functions and compact sets. Basic properties of compactness.
Compactness and finite intersection property. Sequentially and countably compact sets. Local
Compaciness and one point compactification. Stone-Cech compactification. B

f
Unit 3 -

Tychonoff product, Projection maps. Separation axioms and product spaces.
Connectedness and product spaces. Compactness and product spaces (Tychonoff Theorem).
Embedding lemma and Tychonoff embedding.

Unit 4 -

Nets and Filters. Topology and Convergence of nets. Hausdorffness and nets.
Compactness and nets. Filters and their convergence. Canonical way of converting nets to
filters and vice versa. Ultrafilters and compactness.

Unit 5 -
The fundamental group and covering spaces-Homotopy of paths. The fundamental group.
Covering spaces. The fundamental group of the circle and the fundamental theorem of algebra.

Recommended Books :

[1] James R. Munkres, Topology : A First Course, Prentice Hall of India Pvt. Ltd. New
Delhi, 2000.

[2] K.D.lJoshi, Introduction to General Topology,Willey Eastern Limited, 1983.

Reference Books :

(1] George F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill Book
Company, 1963.

[2] J. Dugundji, Topology, Allyn and Bacon, 1966 (Reprinted in India by Prentice-Hall of
India Pvt. Ltd.)

[3] N.Bourbaki, General Topology part-I (Transl.) Addison Wesley Reading 1966.
(4] B.Mendelson, Introduction to Topology, Allyn & Becon, Inc., Boston, 1962.
[5] E.H. Spanier, Algebraic Topology, McGraw-Hill, New York, 1966.

[6] J.L.Kelley, General Topology, Van Nostrand, Reinhold Co., New York, 1995.

[7] M.J. Mansfield, Introduction to Topology, D.Van Nostrand Co. Inc.. Princeton. NI
1963. - 4 . .
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Max. Marks 50

1

Regular Private 5_
Theory Marks : 40 | Theory Marks : 50
M.Sc./M.A. SEMESTER - 11 C.C.E. Marks : 10
Paper IV Complex Analysis - I1
Unit1 -

Weierstrass' factorisation theorem. Gamma function and its properties. Riemann Zeta function.
Riemann's functional equation.
Unit 2 -

Runge's theorem. Mittag-Leffler's theorem. Analytic Continuation. Uniqueness of direct
analytic continuation. Uniqueness of analytic continuation along a curve. Power series method
of analytic continuation. [

Unit3 -
Schwarz Reflection principle. Monodromy theorem and its consequences. Harmonic
functions on a disk.

Unit 4 -

Harnack's inequality and theorem. Dirichlet problem. Green's function. Canonical products.
Jensen's formula. Poisson - Jensen formula. Hadamard's three circles theorem. Order of an entire
function. Exponent of Convergence. Borel's theorem. Hadamard's factorization theorem.

Unit 5 -

The range of an analytic function. Bloch's theorem. The little Picard theorem. Schottky's
theorem. Montel Caratheodary and great Picard theorem. Univalent function. Bieberbach
conjecture and the 1/4 theorem.

Recommended Books :

[1]  1.B. Conway, Functions of one Complex variable, Springer-Verlag, International Student
Edition, Narosa Publishing House, 1980.

Reference Books :

[1] S.Ponnusamy, Foundations of Complex Analysis, Narosa Publishing House, 1997.
[2] H.A. Priestly, Introduction to complex analysis, Clarendon Press, Oxford. 1990.
[3] D, Sarason, Complex Function Theory, Hindustan Book Agency, Delhi, 1994,

[4] E.C. Titchmarsh, The Theory of Functions, Oxford University Press, London.

(5] L.V. Ahlfors, Complex Analysis, McGraw-Hill, 1979.

[6] Walter Rudin, Real and Complex Analysis, McGraw-Hill Book Co., 1966.

[7] S.Saks and Zygmund, Analytic Functions, Monografie matematyczne, 1952.

[8] B. Singh, Varsha Karanjgoakar and R.S.Chandel. Complex analysis,Golden Valley
Publications. '




Max. Marks 50

Regular Private
Theory Marks : 40 | Theory Marks : 50
M.Sc./M.A. SEMESTER - 11 C.C.E. Marks : 10
Optional Paper V (i) Differential Equations - II
Unit 1 -

Dependence on initial conditions and parameters, preliminaries. Continuity. Differentiability.
Higher Order Differentiability.

Unit 2 -

Poincare-Bendixson Theory - Autonomous Systems. Umlanfsatz. Index of astationary
point.

Poincare-Bendixson Theorem. Stability of periodic solutions, rotation points, foci, nodes
and saddle points.

Unit 3 -

Linear second order equations-preliminaries. Basic facts. Theorems of Sturm. Sturm-
Liouvelle Boundary Value Problems. Number of Zeros. Nonoscillatory equations and principal
solutions. Nonoscillation theorems.

Unit 4 -

Use of Implicit function and fixed point theorems- periodic solutions. Linear equations.
Nonlinear problems.

Unit 5 -

Second Order Boundary Value Problems- Linear Problems. Nonlinear problems. Aprori
bounds.

Recommended Books :

(1] P.Hartman, Ordinary Differential Equations, John Wiley (1964).

Reference Books :

[1] W.T.Reid, Ordinary Differential Equations, John Wiley & Sons, NY (1971).

[2] E.A.Coddingtonand N. Levinson, Theory of Ordinary Differential Equaions, Mc Graw
Hill. NY (1955).
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Max. Marks 50

Regular Private ‘
M.Sc./M.A. SEMESTER - 11 Theory Marks : 40 | Theory Marks : 50|
C.C.E. Marks : 10 ! J

Optional Paper V (ii) Advanced Discrete Mathematics - II

Unit 1 -

Directed Graphs. Indegree and QOutdegree of a Vetex. Weighted Undirected Graphs.

Dijkstra's Algorithms. Strong connectivity and Warshall's Algorithms. Directed Tress. Search
Trees. Tree Traversals.

Unit 2 -

Introductry Computability Theory- Finite State Machines and their Trangition Table
Diagrams. Equivalence of Fintie State Machines. Reduced Machines. Homomorphism. Finite
Automata. Acceptors.

Unit 3 -

Non- deterministic finite Automata and equivalence of its power to that of Deterministics
Finte Automata Moore and Mealy Machines.

Unit 4 -
Turing Machine and Partial Recursive Functions.

Grammars and Languages - Phrase- Structure Grammars. Rewriting Rules. Derivations.
Unit 5 -

Sentential forms. Language generated by a Grammar . Regular , Context -Free , and
Context Sensitive Grammers and Languages Regular Sets, Regular Expressions and the Pumping
Lemma Kleenes Theorem.

Notions of Syntax Analysis. Polish Notations Conversion of Infix Experessions to Polish
Natations. The Reverse Polish Notation.
Recommended Books :
[11 J1.P.Trembly & R.Manohar, Discrete mathematical Structures with Applications to
Computer Science, McGraw Hill Book Co. 1997.

[2] N.Deo, Graph Theory with applications to Engineering and Computer Sciences, Prentice
Hall of India.
Reference Books :

[1] J.L.Gersting, Mathematical Structures for Computer Science, (3rd edittion), Computer
Science Press, New york.

[2] Seymour Lepschutz, Finite Mathematics (International edition 1983) McGraw- Hill Book
Company, Newyork.

[3] S.Wiitala,Discrete Mathematics - A Unified Approach, MC graw- Hill Book Co.

[4] ].E.Hopcroftand J,D. Ullman, Introduction to Automata Theory Languages & Compulation
Narosa Publishing House.

[5] B.Singh, R.S.Chandel and Akhilesh Jain, Advanced Dizgrete Mathemalics.Golden Valley

Publications.




Max. Marks 50

Regular l Private

Theory Marks : 40 | Theory Marks : 50
M.Sc./M.A. SEMESTER - I1 C.C.E. Marks : 10

Optional Paper V (iii) Differential Geometry of Manifolds - 11

Unit I -
Associated fibre bundle. Vector bundle. Induced undle. Bundle homomorphisms.
Unit II -

[R—

Riemannian manifolds. Riemannian connection. Curvature tensors. SectionalfCurvature.
Schur's theorem.

Unit I1I -

Geodesics in a Riemannian manifold. Projective curvature tensor. Conformal curvature
tensor.

UnitIV -

Submanifolds & Hypersurfaces. Normals. Gauss' formulae. Weingarten equations. Lines
of Curvature. Generalised Gauss and Mainardi-Codazzi equations.

UnitV -

Almost Complex manifolds. Nijenhuis tensor. Contravariant and covariant almost analytic
vector fields. F-connection.

Recommended Books :

[11 B.B.Sinha, AnIntroduction to Modern differential Geometry, Kalyani Publishers, New
Delhi. 1982.

[2] K. Yano and M. Kon, Structure of Manifolds, World Scientific Publishing Co. Pvt. Ltd..
1984.

References Books :

[1]1 R.S.Mishra, A Course in tensors with applications to Riemannian Geometry, Pothishala
(Pvt.)Ltd., 1965.

[2] R.S.Mishra, Structures on a differentiable manifold and their applications. Chandrama
Prakashan, Allahabad, 1984. ) (
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Max. Marks 50

||— Regular ‘ Private I|

Theory Marks : 25 | Theory Marks : 35
~.C.E. Marks : 10 Practical Marks: 15-i
M.Sc./M.A. SEMESTER - 11 Practical Marks: 15 |

|

Optional Paper V (iv) Programming in C (Theory & Practical) -11

Unit-1
Control Flow - Conditional Branching, the Switch Statement. looping. nested loops -

Unit-2 f ’
The Break and Continue statement . the goto statement infinite loops.

Unit-3
Operators and Expressions - Precedence and associatively. Unary plus and Minus operators.
Binary Arithmetic operators arithmetic assignment operators. Increment and decrement
operators. Comma Operator Relational operators logical operators bit- Manipulation operators
Bitwise assignment operators. Cast operators size of Operators, Conditional Operators,,
memory operator.

Unit4
Arrays and multidimensional Arrays. Storage Classes - fixed vs. Automatic Duration Scope,
global variable

Unit-5
The Register Specifier Structures and Unions.

Recommended Books:
(1) Peter A Damell and Philip E. Margolis, C; A Software Engineering Approched narosa Publishing
House (Springer International Student Edition) 1993.

Reference Books:

(1) Samuel P. Harkison and Gly L Steele Jr. C; A Reference manual , 2an Edition Prentice hall
1984,

(2) Brain W Kemigham & Dennis M Ritchie the C Programmg:
features), Prentice Hall 1989.
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COURSE STRUCTURE
/M.A. SEMESTER - 11 2012-2013
MATHEMATICS

Name of the Papers

Theory |Mini. ClGE!

(M M) Pass. M Pass M. | MM

Mini. Practica'."

Mini.
Pass M

Total

Compulsory

alysis-1

1 10 04

40 13

Paper 1. Inregration Th=ory & Functional An

Optional Paper's
Four papers out of the following have to be ¢

josen, opting not more than orie from each group.

Group |

(1) Advanced Functional Analysis-1

(2) Partial Differential Eq uations

(3) Difterentiable Structures on manifolds-1

(4) General Theory of Relativity and Cosmolo

]

40 13 10 04 —e

oy-l

Group I

(1) Algebraic Topology-1

(2) Abstract Harmonic Analysis-|
(3) Advanced Graph Theory-1

(4) Advanced Special Function-1

40 04 —f

Group III
(1) Theory of Linear Operators-1
(2) Advanced Numerical Analvsis -1

(3) Fuzzy Sets and their Applications-|

10 04

Group TV

(1) Operations Research -1

(2) Computational Biology -1

(3) Jacobi Polynomial & H-Function-1

{4) Fluid Mechaiiics -1

40 G4

Group V

(1) Wavelets-I

(2) Bio- Mechanics -1

(3) Analytic Number Theory-I

(4) Integral Transform-I

40 13 04

hn
<

Group VI
(1)
(2) Mathematics of Finance & Insurance -1

(3) Spherical Trigonometry and astronomy-I

Fundamentals of Computer Science(Theo

(4 15
04

10
10

ry & Practical) - &

40 13

06

Paper VI
Comprehensive Viva- Voce

Grand Total

300

ARDW
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aftrmas 3is/Max, Marks 50

e Class: ' M.Sc. (Mathematics)

Az Semester 11

frwer wagg @1 ofivas Title of Subject : Advanced Functional Analysis-I

Group : I(1) '

wear ol &. Paper No. : 1

3Rl Yefeas Compulsory/ Optional : Optional

Unit-1
Definition and examples of topological vector Spaces Convex, Balancesl and absorbing
sets and their properties. ;*

Unit-2

Minkowski's functionals, Subspace product space and quotient space of atopological
Vector space. Chapter 1-of R. Larsen.
Unit-3
Locally convex topological Vector Spaces. Normable and metrizable topological vector
spaces . ‘
Unit-4
Complete tupological vector spaces and F rechet space.Chapter 2 and 3 of R. Larsen.
Unit-5
Linear transformations and linear functionals and their continuity. Chapter 2 and 3 of R.

Larsen.
Text Books:-
++ 1=+ :Functional Analysis with Applications by A:H. Siddiqi, Tala Mc. Graw Hill Publishing
Company.

2-  Linear Topological Spaces by Kelley J.L., Van Nostrand East West Press, New Delhi.

Reference Books:-

1-  Toposigical Vector spaces and Distributions by John Horvath. Addison-Wesley Publishing
Company, 1966. :

2-  Modern methods in Topological vecotr s paces by albert Wilansky, Mcgraw-Hill, 1978.

3-  Functional Analysis by K. Chandra Se l,l ar Rao, Narosa 2002.
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atfirsas ie/Max. Marks 50

merm Class: M.Sc. (Mathematics)
AT Semester : I
fawa o @t ofifs Title of Subject:  Partial Differential Equations
Group : 1Q2)
2

uesl usl . Paper No. :
aferar; Yefeas Compulsory/ Optional : Optional

Unit-1
Transport Equation-Intial value Probiem Non-homogeneous Equation. Laplace F Equatxom -
Fundamental Solution, Mean Value Formula, Properties of Harmonic functions, Green's
Functions, Energy Methods.

Unit-2
Heat Equation - Fundamental Solution, Mean Value Formula, Properties of Solutions, Energy

Methods. Wave Equation- Solution by Spherical Means, Non-homogeneous Equations,
Energy Methods.
Unit-3
Nonlinear First Order PDE. Complete integrals , Envelopes, Characteristics, Hamil
ton-Jacobi Equations (Calculus of Variations, Hamiltons ODE, Legendre Transform,
Hopf-Lax formulae)

Unit-4
Conservation Laws (Shocks, Entropy Condition Lax-Oleinic formula, Riemanns

Problem, Long Time behaviour).
Represenatlon of Solutions- Separatlon of Variables , Similarity Solutions (Plane and

. Travelling Waves, Solumons Snmlaﬂty -urider Scalling)

Umt-
Fourier and Laplace Transform, Hopf- Cole Transform, Hodographand, legendre

Transforms, Potential Functions, Power Series (non - charcateristic surface, Real
Analytic Functions, Cauchy - Kovalevskaya Theorein).

L:C. I--,\'ai;'..a. Partial Differential.Equations, 1998,

Recommended Books :- (1)
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siferpad 3i/Max. Marks 50

e Class : M.Sc. (Mathematics)

JFReZ Semester : I

fawa wefg @1 ofifa Title of Subject :  Differentiable Structures on manifolds-I
1(3)

uedd ux . Paper No. : 3

siferarl/ Jesfeaas Compulsory/ Optional : Optional

Unit-1

Submanifolds & Hyper surfaces. Normals. Gauss's formulde, Weingarten equations.
Unit-2
Lines of Curvature. Generalized Gauss and Mainrdi - Codazzi equations. =
Unit-3
almost complex manifolds, Njenhuis tensors. Contravariant and covariant almost anaiytic vector
fields.
Unit-4
F-connection, almost Hermit manifolds.
Unit-5 :
almost analytic vector fields. cUrvature tensor, Linera connection.

Recommended Books. .
1. B.B. Sinha, An Introduction to modern Ditferential Geometry, Kalyani Publishers, new Delhi,
1982 e

2. K. Yano and M. Kon structure of Manifolds. world scientific Publishing C. Pvt. Ltd. 1984
3. A Behaneu, Geomatry of CR- sub manifolds, D. Reidel Publishing company, Dordrecht,
1986

Reference Books:
(®  R.S.Mishra, A course in tensor with application to Riemannian geometry




W W Y v

o

(] J i) » - i i 7

)

@

b (»

sfras sis/Max. Marks 50
en Class: M.Sc. (Mathematics)

AAxZ Semester : 141
fawz v @ ofidw Title of Subject : General Theory of Relativity and Cosmology-I

Group: I(4)
ueel g &. Paper No. : 4
sarl, dwfeas Compulsory/ Optional : Optional

Unit-1 Transformation of coordinates. Tensors. Algebra of Tensors. Symmetric and skew symmetric

Tensors.
Unit-2 Coniraction of tensors and quotient law. Riemannian metric. Christoffel Symbol;f'

Unit-3 Covariant derivatives. Gradient, Divergence and Curl.
Unit4 Intrinsic derivatives and geodesics, Riemann Christoffel curvature tensor and its symmetry

properties.
Unit-5 Intrinsic derivatives and geodesics, Riemann Christoffel curvature tensor and its symmetry

properties.

Recommended Books:

[1] S.R.Roy and Raj Bali: Theory of Relativity Jaipur Publishing House,Jaipur, 1987.

[2] S. K. Shrivastva: General Relativity and Cosmology, PHI, New Delhi.

[3]1J.V. Narlikar, General Relativity and Cosmology: The Macmillan Company of India Limited, 1978.

References:
[1] C.E. Weatherburn, An Introduction to Riemannian Geometry and the tensor Calculus, Cambridge

University, Press 1950.
(2] H. Stephani, General Relativity: An Introduction to the theory of the gravitational field,
Cambridge University Press 1982.
[3] A.S. Eddington, The Mathematical Theory of Relativity. Cambri

[4] R. Adler, M. Bazin, M. Schifter, ]111:'0&::11'0:} to general relativity, McGraw Hill Inc.,1975.

lge University Press, 1965.
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sfirsad i/ Max. M:-
M.Sc. (Mathematics)

®em Class :

A% Semester I

fawa Fqg @ ofifes Title of Subject:  Algebraic Topology-I
Group : I1(1)

ues ux . Paper No. : ‘ 1

siferardl; Jsfeaes Compulsory/ Optional : Optional

Unit-1 -
Deformation retracts and homotopy type f
Unit-2
Fundamental group of Sn forn > 1, and some surfaces.
Unit-3
The Jordan seperation theorem,
Unit-4
TheJ ordan curve theorem ,
Unit-5

Imbedding graphs in plane,

Book recommended :
[1]  J.R. Munkres, lopology. Second edition, Prentice - Hall of india, 2000
[2] J.R. Munkres, Elements of Algebraic topoley. Addison - W esley Pubshing company, 1954
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siférmsas 3/ Max. Marks 50

M.Sc. (Mathematics)

et Class :
Az Semester I
fawer @agg @t ofda Title of Subject:  Abstract Harmonic Analysis I
Group: 11(2)
2

ueel uF &. Paper No. :
stferart; Jefeaas Compulsory/ Optional : Optional

Unit-1
Topological groups, Examples of topological groups and its basic Properties. S?B"groups and
quotient groups.

Unit-2
Product groups and projective limits. (See G. Bachman[1]) Continuity, homeomorphism.

left translate, right translate, inversion mapping, inner autémorphism,

Unit-3
Homogenous topological group . Properties of topological groups involving connectedness.

Invariant pseudo-metrics and separation axioms.

Unit-4
Symmetric neighbourhood of identity, compact sets, Structure theory for compact and locally

compact Abelian groups. (See Hewitt and Ross [3]), Locally compact topological groups
Unit-5
Compact support subgroups and quotient groups of topological groups, topology for quotient
group, open sets, Open mapping, Hausdorff quotient group compact quotient group.

Recommended Books.
I- George Bachman Elements of Abstract Harmonic Analysis Acadmic Press, Naw Your. 1964

2-  Taqdir Hussain Introduction to Topological Group W.D. Saudss Company 1966 to ok W.O.
3 Walter Rudin, Fourier Analysis On Group Intersceince publisher , John wiley, New York,1967

I-

Reference Books.
1- Edwin Hewitand Kenneth A. Ross. Abstract Harmonic Analysis -1, Springer - Verlag, Berlin,
1963.
2-  lynnH. Loomis: An inir..l-JLiu"Iinn to Abstract Harmonic Analysis, I, Van Nostrand Co. Princet
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arfermas 3iw/Max. Marks 50

wen Class : M.Sc. (Mathematics)

AR Semester : 41

fwer wege @ ofides Title of Subject : Inregration Theory & Functional Analysis-I
Group :

wear g &. Paper No. : 1
Rl dsfeas Compulsory/ Optional : Compulsory

Unit-1
Signed measure. Hahn decomposition theorem, mutually singular measures. Radon-Nikodim

theorem. Lebesgue decomposition. Riesz representation theorem.

-
Rl

Unit-2
Extension theorem (Carathcodory), Lebesgue -Stieltjes mtegral product measufes, Fubini's
theorem.Differentiation and Integration.

Unit-3
- Normed linear spaces. Banach spaces and examples. Quotient space of normed linear spaces

and its completeness,
Unit-4 /
Equivalent norms. Riesz lemma, basic properties of finite dimentional linear spaces and
compactness.

Unit-5
Weak convergence and bounded linear transformations, normed linear spaces of bounded

linear transformations, dual spaces with examples.

Text Books:
(1] E. Kreyszig, Introductory Functional Analysis with applications, John Wiley & Sons New York.

[2] G.F.Simmons, Introduction to Topology & Modern Analysis Mc Graw Hill, New  York.

Reference :

[1] B. Choudhary and Sudarshan Nanda. Functional Analysis with applications, Wiley Eastem Ltd.
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Fferesder 3ies/Max. Marks 50

o Class M.Sc. (Mathematics)
FATT Semester IT1 '

fawa @ @ ofifaw Title of Subject:  Advanced Graph Theory-I
Group : II(3)

ues ¥ . Paper No. : 3

atferard; Jasfeums Compulsory/ Optional Optional

Unit-1 Revision of graph theoretic preliminaries, Operations on graphs. Graph Isomorphism
Disconnected graph and their Components. Traveling salesman problem, rodnd table
problem,

Unit-2 Eulerian and Hamiltonian Paths and circuits.

Unit-3 Properties of trees, Distance centre, radius, diameter eccentricity and related theorems, Graph
as Metric space Rooted and binary trees,

Unit-4 Labelled graph and trees spanning tree, weighted spanning tree, Shortest path,

Unit-5 fundamental cutsets. Rank and nullity, cutsets and cut vertices, fundamental cutsets,

Text Book :-
I- Graph Theory with Application to Engineering and Computer Science by Narsingh Deo.

Reference Book :-
- Graph Theory by Harary.
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sifreast 3idm/Max. Marks 50
e Class: M.Sc. (Mathematics)
FAzeT Semester : 131
faug wegE & ofiv® Title of Subject :  Advanced Special Function |
Group 11(4) '
4

ueet ux . Paper No. :
s/ YR Compulsory/ Optional : Optional

Unit-1
n, A series

Gamma and Beta Functions : The Euler or Mascheroni Ceastant ? Gamma Functio

for'(z)/T" (z),Difference equation 2(z+1)=z2(z).
H

Unit-2
Legendre's duplication formula, Gauss

Beta function, value of 2(z) ?(1-2), Factorial Function,

multiplication theorem.
Unit-3 Hypergoemetric and Generalized Hypergeometric functions: Function 2F1 (a,b;c;z) A simple
integgal form evaluation of 2F 1 (a,b;c;2)
s solutions, F

Unit-4 Contiguous function relations, Hyper geometrical differential equation and it

(a,b;c;z) as function of its parameters.

Unit-5 Elementary series manipulations, Simple transformation, Relations between tunctions of zand i

-Z
‘Books Recommended ;
1-  Rainville, E.D, ; Special Functions, The Macmillan co., New york 1971,
7. Srivastava, H.M. Gupta, K.C. and Goyal, S.P.; The H-functions of One and Two Variables with

applications, South Asian Publication, New Delhi.
3. Saran,N.,Sharma S.D. and Trivedi, - Special Functions with application, Pragati prakashan,

1986.
Reference Books.
- Lebdev, N.N, Special Functions and Their Applications, Prentice Hall, Englewood Cliffs, New
jersey, USA 1995.
7. Whttaker, E.T. and Watson, G.N., A Course of Modern Anal
c }\ ,{‘[ y 77
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Silerpasr s/ i

we Class - M.Sec. (Mathematics)

JFRR Semester - 111

fawe Tog @t sfie Title of Subject:  Theory of Linear Operators |
Group : IE(1)

"est g3 . Paper No. : 1

sitaars, Yy Compulsory/ Optional - Optional

Unit-]
Spectial theory in normed linear spaces, resolvent setand spectrum, Spectrél‘properﬁfﬁs of
bounded tinear Operators. Properites of resolvent and spectrum, Spectrai maping thear n
for polvnomials.

Unit-2
Spectral radius of a bounded linear operator on a complex Banach space. Elementary
theory of Banach alegbras. General properties of compact linear operators. Spectral prop
erties of compact linear operators ¢n normed spaces. Chapter 7,8 (E. Kreyszig).

LR
Behaviours of Compact linear operators with respect to éolvability of operators equations.
I'redholm type theorems. Fredholm alternative theorem. Fredholm alternative for integral
equations

Unit-4
Spectral properties of bounded self -adjoint linear operators on a complex Hilber space.
Positive operators. Monotone Sequence theorem for bounded self -adjoint operators on a
complex Hilbert space.

Unit-5
Square roots of a positive operator. projection operators. Spectral family of a bounded
sell -adjoint linear Operator and jts properties.

Recommended Books:
(1) E Freyszig Introductory functiona] analysis with applicati ous, Jhon wiley & Sons, Nwe York,
1978,

Referance Books:

(1) P.R. Halmos Introduction to Hilbert Space and the theory of Spectra] Multiplicity, Second
edition, Chelsea publishing co. N.Y. 1957

(2) N.Dundford and J.T. Schwartz, linear Operator -3 part, Interscience / Wiley, New York 1958-
71,
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sfras 3i@/Max. Marks 50

men Class: M.Sc. (Mathematics)
ez Semester : m ..
R @ @ s Title of Subject : Advancgéi Numerical Analysis I
Group: I11(2)
3

uea us &. Paper No. :
sfrard; Yefeas Compulsory/ Optional : Optmnal

Unit-1 ;
Piece wise and spline interpolation T

Unit-2 !
Rivariate inter polation Approximation,

Unit-3
Least squzires approximation

Unit-4
Uniform approximation Rational approximation, choice of method

Unit-5

Numerical differentiation optimum choice o  step length

Text book -
(1) Numerical Methods for scientific and Engineering computation byMXK. Jain, S.R.K. lyenger,
R.K. Jain south Edition (2003) New. Age.
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M.Sec. (Mathematics)
18!

mwen Class:

IrFwer Semester

fra weE @ ode Title of Subject:
[13)
4

Group
gost w3 . Paper No. .
o, dmieas Compulsory/ Optional: Optional

Unit-1

Fuzzy Scis-Basic definitions. A-level sets, convex {uzzy sis.

Unit-2

Basic operations on fuzzy sets Pyvpes of fuzzy sets, Laite sian. b
Unit-3

Bounded sum and difference. t-norms
Unit-4

The Extonsion Principle

and T - co norns

_The Zadeh's extension principle.

Unit-3
lmage and mverse image of fuzzy sets, fuzzy numbers. Eieme

Text Books:
(1) Fuzzyset theory and its Applications by H.J. Zimme
1991,

(2) Fuzzysets and Fuzzy logic by G.J1. Kl

Reference Books:-

(1) Fuzzy setsand Uncertainty and Information by G.J. Kalia

India. A _
GOSN e 9 ‘.__3\.\\\‘-_\:%\ 2
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Fuzzy Sets and Their App

f

oduct. Algebraiepradust

Laments of fuzzy arithmetic.

rmann. Allied Publishers Lid.. New

i+ and B. Yuan Prentice - Hali of India, New i

[ina A. Foljer - Prentice - Hall
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siftrpad 3iw/Max. Marks 50

wem Class : M.Sc. (Mathematics)
AFzez Semester : 111

finver wage @1 o Title of Subject:  Operations Research I
Group: V()

ueel g3 . Paper No. : 1

afarl; Jsfeas Compulsory/ Optional : Optional

Unit-1

Operations Research and its scope, Origin and Development of Operations Research,

Necessity of Operations Research in Industry, Characteristics of Operaftens Research.
Model in Operations Research, Phase of Operations Research, Uses andl Limitations

of Operation Research,

Unit-2
Linear Programming Problems, Graphical Solution Method,General Linear Program-

ming Problems, Mathematical Formulation, Graphical Solution Method.

Unit-3
Simplex Method exceptional cases, artificial variable techniques ; Big M method, two phase

Method , Problem of degeneracy.

Unit-4 Duality: Fundamental Properties ¢f duality and theorem oi f duality.

Unit-5
Transportation problems, Assignments problems.

“Recommended Books
1-  Kanti Swarup, P.K. Gupta and Manmohan, Operatiors Research, Sultan Chand & Sons, New
Delhi.
Reference Books:-
1-  S.D, Sharma, Operation Research,
2-  F.S, Hiller and G.J. Lieberman, Industrial Engineering Series, 1995 (This book comes withaCD

containing software)
3-  G.Hadley, Linear Programming, Narosa Publishing House. 1995.
4-  G.Hadley, Linear and Dynamic programming, Addison - Wesley Reading Mass.
5-  H.A. Taha, Operations Research - An introduction, Macr.nillan Publishing co. Inc. New york.
6-  Prem Kumar Gupta and D.S. Hira, Operation Reasearch, an Introdution, S. Chand & Company

Ltd. New Delhi.
.S. Kambo, Mathem: mming Techniques, Affilated East - West Pvt. Lt
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affrsaa atw/Max. Marks 50

M.Sc. (Mathematics)

wan Class:

FFe Semester : I

R weig @1 ofifes Title of Subject:  Computational Biology- 1
Group : IV(2)

s ux %. Paper No. : 2

siferarl/ Jesfeges Compulsory/ Optional : Optional

Unit-1 Basic concepts of Molecular biology

Unit-2 DNA and Proteins, The Central Dogma, Gene and Genome Sequences.
Unit-3 Restriction Maps - Graphs, Interval graphs. Measuring Fragment sizes.
Unit-4 Algorithrns for double digest problem (DDP) - Algorithms and complexity.

Unit-5 Approaches to DDP.

Text Books:-
1-  Introduction to Computational Biology by M.5, Waterman Chapinian & Hall. 1995

2-  Bioinformatics - A practical Guide to the analysis of Genes and Proteins by A. Baxevanis

and B. Ouelette, Wileylnterscience (1998).

Reference Books:-
1-  Introduction to Bio informatics by Attwood.
2 - Bioinformatics-Sequence and Genome analysis by David W.Moun
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arftrsae aiw/Max. Marks 50

M.Sc. (Mathematics)

wen Class:
Iz Semester I1I
frqer werg @1 o Title of Subject : Jacobi Polynomial and H-Function 1
Group: IV(@3)
3

wea us &. Paper No. :
yfeard/ ¥asfeues Compulsory/ Optional : Optional

Unit-1
Jocobi Polynomials. Bateman's Generating functions.

Unit-2
Rodrigues formula Orthogonality. f

Unit-3
Differential recurrence relations. Pure recurrence relations. Mixed relations.

Unit4
The H Functions of one variable. Definition. Asymptotic expansion.

Unit-5

Simple transformation and elementary propertics. Mellinand Laplace transforms. Special cases.

Books Recommended :
1-  Rainville. E.D. : Special Functions. The Macmillan Co.. New. York. 1971.

7. Shrivastava. H.M. , Gupta K.C. and Goyal. S.P. : The H- Functions of One and Two Variables

with applications. South Asian Publication New Delhi.

Reference Books :
1-  Lebdev. N.N. Special functions and Their Applications. Prentice Hall. Englewood Hall phase

new jersy USA, 1965.

2. Whittaker. E.T. and Watson G.N. A Coursc of Modern analysis. Cambridge University Press.
i A
London 1963 /‘//” "
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men Class:

Faeee Semesier 111

frgm T @ AP Title of Subject Fluid Mechanies- 1
Group IV

wem T B b iper No. 4

wiferars, TEIeHE . Compulsory/ Optiona: 1: Optional

rerangian and Fulerian Methods

,_

jau]

it
|

Vni-1 o equaton of continuity. ypes of flow lines. velocity

Unit-d stream L functiion in‘iﬁzmonal and rotational motl:
Unit-4 Lagrange’s and Euler's equation of motior.

Unit-2 irrotational motion i two dimensions.

Text Books
|- A text book of I luid Mechanics ins

An introduction 1o luid Dynamies 0 U Ratd G

Relerence Books:
- Flud Mechanics (Spr ineer) By Joseph IH. Spurk.

2 IFiuid Mechanics by Trfan A Khan (H.R. W)
3. Anlntroductionto Fluid Mechanics by GKR.B

)

\V1994. )
? 7
(?D % J\tj/ é/i

R.Se. (T\Ia(hcmntics)l

polcmial.

aps. vortex lines

pumouthl's theorsm.

[ units by RUKL Ragput.
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R 3ie/Max. Marks 50

gaem Class : M.Sc. (Mathematics)
-FAxe Semester : Uil
Riwg @ag & s Title of Subject : Wavelets- I
Group: V()
1

wea ua . Paper No. :
sy, YsRas Compulsory/ Optional : Optional

Unit-1 Haar's simple wavelets / ‘
Unit-2 Haar Wavelet transforms, Inverse Haar Wavelet transforms,

Unit-3 Multi dimensional wavelets, Two - dimensional Haar Wavelets.

‘Unit4 Application of wavelets, Noise reduction Data compression, Edge detection, Daubechies

wavelet (DW),
Unit-5 approximation of samples with D wavelets, Fast DW transform and its inverse.

k4

Text Books:-
1-  Wavelets made easy by: Y. Nieveregelt . .
2- A first Course on Wavelets by E. Hemandez and G. WGISS

Referencc Books.
1-  AnIntroduction to Wavelets by Chui, Academic Press.
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R
stresaat aim/Max. Marks 50
e Class ! M.Sc. (Mathematics)
ez Semesler 111
Rrwer @ee @1 ofidas Title of Subiect : Bio-Mechanics- |
Group : V(2)
2

yoat wdl . Paper No. :
sifrard, St Compulsory/ Optional : Optional

Unit-1 Bio-physics of Human Cardio - vascular system: Types of Blood Vessels, Properties of Blood
Unit-2 Flow in Tubes, Poiseuibles law, Erythrocyte Sedimentation Rate . Stroke's law ,'Palatial flow in

—

elastic vessels.

Unit-3 Bio - physics of Human Thermo- Regulation Head Flow in Human Dermal and Subdermal

parts
Unit-4 Derivation of Governing partial difterential equition lneor

Unit-5 Mictocirculation and perspiration.

Text books:
1-.  Introduction to Mathen

7. Biomechanics by Y.C, Fung, Springer - Verlag.
P Saxena, Vishwa Prakashan (Wiley eastern)

Latical Biology by S.L Rubinow, J. Wiley & Sons.

3. Introduction to Biomathematics by V

Reference Book :-
1-  Biofluid Dynamics by Mazumdar.
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aftrpas 3iw/Max. Marks 50

1

M.Sc. (Mathematics)

e Class:
J3rer Semester : 11
frser walE @1 o Title of Subject : Analytic Number Theory- I
Group: vV(@3)
3

uea s ®. Paper No. :
sfeyare) Sesfeas Compulsory/ Optional : Optional

Unit-1 Characters of finite abelian groups

Unit-2 The Character Group, Dirichlet characters

Unit-3 Sums involving Dirichilet characters.

Unit-4 Dirichlet Theorem on primes in arithmetic progressions.

Unit-5 Dirichlet series and Euler products,

Book Rocommneded :

1- T.M. Apostol, Introduction to Analytic Number | heory, Narosa Pub, Iousce, 1989
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iermas
e Class: M.Se. (Mathematics)
Iy Semester 111
frzr T @ o Title of Subject: Integral Transform
Group V)
mew ox . Paper No. ¢ 4
st S Compulsory/ Optional : Optional
Unit-1
Application of Laplace Transforms
Unit-2 ¢
Laplace's equations.
Unit-3
Laplace's wave equation
Unit-4
Application of Laplace Transforms
Unit-3
Heat conduction equation.
Books recommended :-
[1] Integral Transforms by Goyal & Gupta.
2] Integal Transforms by Sneddon \
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aftrpas 3iw/Max. Marks 50

weniClass : M.Sc. (Mathematics)

JPReT Semester I
fawa weE @ e Title of Subject : Fundamentals of Computer Science - 1
(Theory and Practical)

Group: VI(1)
wea usl &. Paper No. : 1
sfEarl/ dswfeas Compulsory/ Optional : Optional .
Unit 1 - -
Object Oriented Programming Paradigm, Basic Concepts, Benefits and Applications of Object
Oriented Programming.
Unit2 -

C++ - Introduction, Tokens, Keywords, Identifiers and Constants, Basic Data Types, User-
Defined Data Types, Derived Data Types, Variables, Operators in C++, Expressions, Implicit

Conversions.
Unit 3 -
Operator Overloading, Operator Precedence, Control Structure - The if Statement, The switch
Staternent, The do...while Statement, The while Statement, The for statement.

Unit 4 -
Functions in C++, The main Function, Function Prototyping, Call by Reference, Inline Function,

Function Overloading, Friend and Virtual Functions.

Unit 5 -
Classes and Objects : Specifying a Class, Defining Member Function, Nesting of Member
Function, Private Member Functions, Arrays within a Class, Static Data Members, Static Member

Functions, Pointers to Members.

‘Reference Books :
[1] ' E.Balagurusamy, Object Oriented Programming with C++, Ill Edition, Tata McGraw-Hill

Publishing Company Limited, New Delhi.
[2] ,B. Stroustrup, The C++ programming Language, Addition Wesley.
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siiEraer ats/Max. Marks 3 .

(Class: AM.Se. (Mathematies)

757 Semesicr H

Run wag @ o Title of Subject : Matheniatics of Finance and Insurance-1
VI(2)

ges g% . Paper No. 2

w Compulson/ Optional : Optional .
%

Vil Floments of Theory of Interest

U Flow Valuation Annuities : -
Unites Aumortization and Sinking Funds, brief review ot probability theory. f .
Uit Survival Distibutions . Life Tables. Valumg Comtingent Peyvment Life insurance. )
Uini-s life annuities. Net Premiums Insurance Models icluding xpenses . )

.
[exid E
i puons, Futures and other Drivatives by Jhon C. Hull Prentice -Hall of India Pvt. Ld. y
t n introduction to Mathemae Finance by Cheldun M. Russ. ¢ ambridee Universify Press \

2eference Books:
i An introduction to Mathematics of Financial Derivatives by Salih N.Neftci, Academic Press. Inc. p
\athematics of Financial markets by Ribert J. Eliiot & P.E. Kopp Springer Verlag, New YLH‘H'/’.
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frpaa 3i@/Max. Marks 50

wenm Class : M.Sc. (Mathematics)

Az Semester : III

frwar wege @ ¢fidas Title of Subject : Spherical Trigonometry an Astronomy- 1
Group : VI(3)

ueer . usl @. Paper No. : 4

3ifrard) ¥sfeas Compulsory/ Optional : Optional

Unit-1 Fundamental of Spherical Trigonometry
Unit-2 solution of right angled triangle
Unit-3 Properties of Right angle triangle

Unit-4 Relation between Sides & angles of a Spherical triangie :

Unit-5 Application of Spherical triangle & Examples.

Text Books:;

1- A text book of spherical trigonometry : Gorakh Prasad.
2- A text book of spherical Astronomy : Gorakh Prasad.
Reference Book.

1-  Spherical Astronomy - Smarat

2. spherical Astronomy - Bell \
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M.Sc./M.A. SEMESTER -1V 2012 -2013 (Regular Students)

- MATHEMATICS . |

Narns of the Papers Theory Mini. | C.C.E. Mini. [Practical | Mini. |Total
MM) Pass. M. ‘ass. M. | MMM, Pass. M.

Compulsory

Paper 1. Functional Analysis-1I 40 13 10 04 50

Optional Paper's

Four papers out of the following have to be chosen, opting not more than one from each group.

Groupl1

(1) Advanced Functional Analysis-II 40 13 10 04 - e 50

(2) Mechanics
(3) Differentiable Structures on manifolds-II
(4) General Theory of Relativity and Cosmology-1I

Group II
(1) Algebraic Topology-II 40 13 10 04 el 2| [Conn 50
(2) Abstract Harmonic Analysis-II [
(3) Advanced Graph Theory-II

(4) Advanced Special Function-II

Group I
(1) Theory of Linear Operators-II 40 13 10 04 —--- 50
(2) Advanced Numerical Analysis -1I

(3) Fuzzy Sets and their Applications-II

Group IV
(1) Operations Research -11 40 13 10 04 50
(2) Computational Biology -II

(3) Jacobi Polynomial & H-Function-I1
(4) Fluid Mechanics -11

GroupV
(1) Wavelets-1I 40 13 10 04 ---- ---- 50
(2) Bio- Mechanics -11

(3) Analytic Number Theory-II
(4) Integral Transform-II

Group VI
(1) Fundamentals of Computer Science (Theory & Practical) -II 25 09 10 04 15 06 50
(2) Mathematics of Finance & Insurance -II 40 13 10 04 -—— e

(3) Spherical Trigonometry and astronomy-I1

Paper V1
Comprehensive Viva-Voce S0
Paper VI
Job Oriented Project Work 50
Grand Total 350

Note: Above Mentioned bold Optional Papers are teaching in the University and Colleges. If any College

wants to change their optional Papers. Kindly inform to the Dy. Registrar (Exammatlon) Vikram

University, Ujjain. N
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Jfewas s/ Max. Marks 50

et Class : M.Sc. (Mathematics) Theory Marks : 40
I Semester : v C.C.E. Marks: 10
fawr wagE @1 ofides Title of Subject:  Functional Analysis I
Group:
ueel g . Paper No. : 1
siferardl/ dwfeass Compulsory/ Optional : Compulsory
Unit-1

Uniform boundedness theorem and some ofits consequences. Open mapping and closed
graph theorems. Hahn-Banach theorem for real linear spaces. f
Unit-2

Complex linear spaces and normed linear spaces. Reflexive spaces. Weak Sequential
compactness, Compact operators, Solvability of linear equations in Banach spaces.
Unit-3
The Closed range theorem, Inner product spaces, Hilbert spaces, orthonormal sets, Bessels
inequality.
Unit-4
Complete Orthonormal sets and Parseval's identity, Structure of Hilbert spaces. projection
theorem. Riesz representation theorem.
Unit-5
Adjoint ofan operator on a Hilbert space. Reflexivity of Hilbert spaces. Self-adjoint
operators, Positive operators, Projection, and Unitary operators.

Text Books :
[1] E. Kreyszig, Introductory Functional Analysis with applications, John Wiley & Sons.
[2] G.F. Simmons, Introduction to Topology & Modern Analysis Mc Graw Hill, New

Reference :

[1] B. Choudhary and Sudarshan Nanda. Functional Analysis with applications, Wiley
Eastem Ltd. .




siferepas 3t/ Max. Marks 50

e Class : M.Sc. (Mathematics) Theory Marks : 40
A3 Semester v C.C.E. Marks : 10
fawer @3 @1 ofides Title of Subject:  Advanced Functional Analysis-II

Group: I(1)

et s 3. Paper No. : 1

tferarl/ dafeuss Compulsory/ Optional : Optional

Unit-1

Finite - dimensional topological vector spaces. Linear Varieties and Hyperplanes. Geometric

form of Hahn -Banch theorem. . Chapter 2(2.2), 5(5.1,5.2) 6(6.2), 7and 9 (9.4) of R.
Larsen. S

. H

Unit-2
Uniform - Boundedness principle. Open Mapping theorem and closed graph theorem for Frehet
spaces, Banach - Alaouglu theorem. Chapter 6(6.2), 7 and 9 (9.4) of R. Larsen.

Unit-3

Extreme points and Extremal sets. Krein- Milman's theorem. Duality polar. Bipolar theorem.
Baralled and Bornological spaces.

Unit4

Macekey Spaces. Sami-reflexive and Reflexive topological vector spaces. Montel Spaces and
Schwarz spaces. Quasi-completeness. Chapter 11(11.1, 11.2) of R. Larsen

Unit-5

Inverse Limit and inductive limit of locally convex spaces. Distributions. [Walter Rudin and
L.V.Kantorovich and G.P. Akilov].

Recommended Books :
[1] R.Larsen, Functional Analysis, Marcel Dekker, Inc. New york, 1973.
[2] Walter Rudin, Functional Analysis, TMH Edition,1974.
[3] L.V.Kantorovichand G.P. Akilov, Functional Analysis, Pergamon Press 1982.
Reference Books :

1. Laurent Schwartz, Functional Analysis Courant Institute of Mathematical Sciences, New
York University, 1964. _
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wman Class:

FAe Semester :

fawer weg @ ofiw Title of Subject :
Group:

ueet Ual &. Paper No. :

M.Sc. (Mathematics)
v

Mechanics

1(2)

2

aferarl, Yesfeass Compulsory/ Optional : Optional

Unit-1

fferesad 3ie/Max. Marks 50
Theory Marks : 40
C.C.E. Marks : 10

Generalized cordinates. Holonomic and Non-holonomic systems. Scleronomic and Rﬁmeonomic
System Generalized Potential. Lagrange's equations of first kind. Lagrange's equations of second
Kind. Uniqueness of solution. Energy equation for conservative fields.

Unit-2

Hamilton's variables, Hamilton's canonical equations, Donkin's theorem, Matovating probelms of
calculus of variations, Shortest distance. Minimum surface of revolution. Brachistochrone problem.
Fundamental lemma of calculus of variations. Euler's equation for one dependent function and its
generalization to (i)n dependent functions. (i)higher order derivatives.

Unit-3

Hamilton's Principle. Principle of least action, Hamilton-Jacobi equation (time-dependent and
time-independent), Whittaker's equations, Statement of Lee HWA Chung's theorem, Poincare

Carten Integal invariant.
Unit 4-

Poisson's Bracket. Poisson's Identity. Jacobi-Poisson theorem, Lagrange Brackets. Condition of
canonical character of a transformation in terms of Lagrange brackets and Poisson brackets,
Invariance of Lagrange brackets and Poisson brackets under canonical transformations.

Unit-5

Hamilton-Jacobi Theory: Solution of Hamilton-Jacobi equation, Jacobi theorem. Method of saperation

of variables.

Attraction and Potential of rod, disc, Spherical shells and sphere.

Reference Books:

(1) Narayanan Chandra Rana & Pramod Sharad Chandra Joag, Classical Mechanics, Tata

Mcgraw Hill 1991.

(2) F.Gantmacher, Lectures in Analytic Mechanics MIR Publishers.
(3) M. Ray, Attraction and Potential, Student’s Friends and Company, Agra.
(4) H. Goldstein Classical Machanics (2nd Edition), Narosa Publishing House , .
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Jiférepdar 3ie/Max. Marks 50

wem Class : M.Sc. (Mathematics) Theory Marks : 40
JAzeX Semester : v C.C.E. Marks : 10
fwar @egg @1 ofidss Title of Subject:  Differentiable Structures on manifolds-1I

Group: I(3)

wesi oo 3. Paper No. : 3

sferari; Jafeass Compulsory/ Optional : Optional

Unit-1 .
Kahler manifolds. Affine conncetion !
Unit-2
Holomorphic sectional curvature. Curvature tensor. Almost analytic vector fields.
Unit-3
Nearly Kahler manifolds, Curvature identities. Constant Holomorphic sectional curvature
Unit4
Almost analytic vector fields Almost Kahler Manifold Anilities vector fields, Almost Contact
manifolds : Lie derivative normal contact structure
Unit-5
Affinely almost almost cosymplectic manifold, Almost Grayn manifolds: D-conformal
transformation, Perticular affined connection K- Contact Rumanian manifolds.

Reference Books.

1-  B.B, Sinha, An Introduction to Modern Differential Geometry, Kalyani Publishers, New Delhi.
1982.

2- K. Yano and M. Kon, Structure of Manifolds, World Scientific Publishing co-Pvt. Ltd. 1984.
3-  A.Bejaneu, Geometry of Cr- Submanifolds, D. Reidel Publishing Company, , 1986

Reference Books:

1-  R.S, Mishra, A course in tensons with application to Riemannian geometry pothishala Pvt. Ltd.
1965.

2-  R.S.Mishra, Structures on Differentiable manifold and theire applications, Chandrema Prakashan
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arferpad 3iw/Max. Marks 50

e Class: M.Sc. (Mathematics) Theory Marks : 40
Jeeez Semester : v C.C.E. Marks : 10
frwer Tag & ofides Title of Subject:  Algebraic Topology-11

Group: (1)

ued ux &. Paper No. : 1

siferard/ dasteass Compulsory/ Optional : Optional

Unit-1
Free product of groups, Free groups, the Siefert - van Kampen theorem and its applications
Unit-2
" (Classfication of Surfaces : Fundamental groups of surfacees,
Unit-3
Homology of surfaces, Cutting and pasting Construction of Compact surfaces,
Unit4
Cutting and pasting Construction of Compact surfaces, Equivalence The classification theorem.

Unit-5
Equivalence of covering space, Covering transformations, The universal covering space and
its existence. :

Book recommended :
[1] J.R.Munkres, Topology, Second edition, Prentice - Hall of India, 2000.
[2] J.R.Munkres, Elements of Algebraic topolgy, Addison -
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afersas st/ Max. Marks 50

wen Class: M.Sc. (Mathematics) Theory Marks : 40
Iz Semester : v C.C.E. Marks : 10
frwer wagg @1 ofidas Title of Subject:  Abstract Harmonic Analysis-Il

Group: 11(2)

weer U . Paper No. : 2

aferarl; Ysfaes Compulsory/ Optional : Optional
Unit-1 ;
The Haar covering function Existence and properties of Haar covering function Definition
and properties of the function Ig (f) . Existence and Uniqueness of the Haar integral ,
Unit-2
Translation in Lp(G), uniform continuity of translation character, Characters, Characters group,
properties of characters
Unit-3
Character group or dual group Locally compact abelian group non - trivial complex
homomorphism.
Unit-4
The Fourier transform, Convolution, convolution of functionset A (I" ) of all Fourier transforms
invariance, of A(T" ),
Unit-5
Fourier Stieltjes transform set B(I" ) of all Fourier Stieltjes transform, invariance of B (T" ),
Duality Theorem.

Recommended Books.

1-  George Bachman Elements of Abstract Harmonic Analysis Acadmic Press, New Your. 1964

2-  Taqdir Hussain Introduction to Topological Group W.D. Saudss Company 1966 to ok W.O.

3. Walter Rudin, Fourier Analysis On Group Intersceince publisher , John wiley, New York , 1967

Reference Books.

1-  Edwin Hewit and Kenneth A. Ross. Abstract Harmonic Analysis -1, Springer - Verlag, Berlin,
1963.

2-  lynnH. Loomis : An Introduction to Abstract Harmonic Analysis, D, Van Nostrand Co.
Princeton.
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sftrsad 3is/Max. Marks 50

wen Class: M.Sc. (Mathematics) Theory Marks : 40
A< Semester : v C.C.E. Marks : 10
fawa Tegg @1 ofides Title of Subject:  Advanced Graph Theory-11

Group: I1(3)

ueet s &. Paper No. : 3

siferart/ Ysfeuss Compulsory/ Optional : Optional

Unit-1
Connectivity and separability in graphs Abstract graphs geometric graphs planar graphsy“
Kurtowski two graphs embedding and regions of a planar graphs Detection of planarity
Unit-2
Geometric dual and combinationa dual.
Unit-3
Coloring and covering of graphs, Chromatic, Polynomial chromatic partitioning Dimmer
problem Domination sets independent sets, Four colour conjecture.
Unit4
Digraph and types of digraphs, Digraph and binary relation Equivalence relation in a graph
Directed path walk circuit and connectedness Eulerian digraph, arborscence matrices A, B and C
of digraphs.
Unit-5
Adjacency metric of a digraph, Alogorithms, Kruskal algorithm, Prism algorithm, Dijkastra
Algorithm.

Text Book :-
1-  Graph Theory with Application to Engineering and Computer Science by Narsingh Deo.

Reference Book :-
1-  Graph Theory by Harary.
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aiftrsad 3iw/Max. Marks 50

Pen Class: M.Sc. (Mathematics) Theory Marks : 40
A3 Semester : v C.C.E. Marks : 10
fower wwaig @1 ofides Title of Subject:  Advanced Special Function-II

Group: 11(4)

wed ud . Paper No. : 4

iRt dfeass Compulsory/ Optional : Optional

Unit-1

Bessel function and Legendre polynomials : Definition of Jn (z), Bessel's differential equation
,Generating function, Bessel's integral with index half'and an odd integer,
Unit-2 .
Generating function for Legendre polynomials Rodrigues formula, Bateman's generating
function, Additional generating funtions, Hypergeometric forms of Pn (X) , Special properties
of PnX), Some more generating functions, Laplace's first integral form, Othergonality.
Unit-3
Special properties of PnX), Some more generating functions, Laplace’s first integral form,
Othergonality.
Unit4
Definition of Hermite polynomials Hn(x), Pure recurrence relations, Differential recurrence relations,
Rodrigue's formula, Other generating functions, Othogonality, Expansion of polynomials, more
generating functions.
Unit-5
Laguerre Polynomials : The Laguerre Polynomials Ln(X), Generating functions, Pure recurrence
relations, Differential recurrence relation, Rodrigo's formula, Orthogonal, Expansion of polynomials,
Special properties, Other generating functions.

Books Recommended ;

1-  Rainville, E.D, ; Special Functions, The Macmillan co., New york 1971,

2-  Srivastava, H.M. Gupta, K.C. and Goyal, S.P.; The H-functions of One and Two Variables with
applications, South Asian Publication, New Delhi.

3-  Saran,N., Sharma S.D. and Trivefii, - Special Functions with application, Pragati prakashan,

1986.

Reference Books.

1-  Lebdev, N.N, Special Functions and Their Applications, Prentice Hall, Englewood Cliffs, New
jersey, USA 1995.

2-  Whittaker, E.T. and Watson, G.N., A Course of Modern Analysis Cambridge University Press,
London, 1963
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ferpad i/ Max. Marks 50

e Class: M.Sc. (Mathematics) Theory Marks : 40
JaeT Semester : | AY C.C.E. Marks : 10
forwer @ag @1 ofides Title of Subject:  Theory of Linear Operators-I1

Group: III(1)

ueel ux . Paper No. : 1

3iferart; dwfeaes Compulsory/ Optional : Optional

Unit-1
Spectral representation of bounded self- adjoint linear operators. Spectral theorem..Spectral
measures. Spectral Integral. f
Unit-2
Regular Spectral Measure. Real and Complex Spectral Measure. Complex Spectral Integral
Description of the Spectral Subspaces. Characterization of the Spectral Subspaces.
Unit-3
The Spectral theorem for bounded Normal Operators. Unbounded linear operators in Hilbert
spece. Hellinger- Toeplitz theorem. Hilbert adjoint operators.
Unit4
Symmetric and self -adjoint linear operators. Closed linear operators and closures. Spectrum
of an unbounded self-adjoint linear operators.
Unit-5
Spectral theorem for unitary and self- adjoint linear operators. Multiplication operator anq
Differentiation Operator. Chapter 10, E. Kreyszig.

Recommended Books:

(1)  E.Kreyszig Introductory functional analysis with applications, Jhon wiley & Sons, Nwe York,
1978.

Referance Books:

(1)  P.R.Halmos Introduction to Hilbert space and the theory of Spectral Multiplicity, Second
edition, Chelsea publishing co. N.Y. 1957.

(2) N.Dundford and J.T. Schwartz, linear operator -3 part, Interscience / Wiley, New York 1958-
71.

(3) G.Bachman and L. Narci, Functuional analysis, Academic press , 1966




aftrsad 3iw/Max. Marks 50

wmer Class: M.Sc. (Mathematics) Theory Marks : 40
JFeR Semester : v C.C.E. Marks : 10
fasr wee & s Title of Subject:  Advanced Numerical Analysis -I1

Group: m(2)

ugal ux &. Paper No. : 2

sifeart; Yo Compulsory/ Optional : Optional

Unit-1 T
Extrapolation methods ordinary differential equations. multi step methods Predicator afd corrector
method
Unit-2
stability analysis of multistep methods. Ordinary differential equation
Unit-3
boundary value problems shooting method.
Unit4
Finte difference methods
Unit-5
finite element method

Text book -

(1) Numerical Mmethod for scientific and Engineering computation by M.K. Jain, S.R K. Iyenger,
R.K. Jain south Edition (2003) New Age.
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3rferead 3t/ Max. Marks 50

e Class: M.Sc. (Mathematics) Theory Marks : 40
Jdeez Semester v C.C.E.Marks: 10
frwar @aE @t o Title of Subject:  Fuzzy Sets and their Applications-11

Group : Q3)

ueer ux 3. Paper No. : 3

3ifrart; Yefieas Compulsory/ Optional : Optional

Unit-1 -

Fuzzy Relation and fuzzy graphs - Fuzzy relation on Fuzzy sets, Composition of Fuzzy re‘lation,
Unit-2

Min-Max composition and its properties, Fuzzy equivalence relation Fuzzy compatibility relation
Fuzzy relation equation Fuzzy graphs, Similarity relation.
Unit-3

Possibility Theory-Fuzzy measures, Evidence theory, Necessity Measure, possibility measure,
Unit4

possibility distribution, possibility theory and fuzzy sets possibility theory versus probability theory.
Unit-5

Fuzzy Logic-An overview of classical logic, multivalued logics, Fuzzy proposition Fuzzy quantifiers
Linguistic variables and hedges, Inference from conditional fuzzy proposition, the compositional rule of
inference.

Text Books:
(1) Fuzzy set theory and its Applications by H.J. Zimmermann, Allied Publishers Ltd., , 1991.
(2)  Fuzzy sets and Fuzzy logic by G.J. Klir and B. Yuan Prentice - Hall of India, ,1995

Reference Books:-
(1) Fuzzy sets and Uncertainty and Information by G.J. Kalia Tina A. Foljer - Prentice - Hall of
India.




sifersaa 3fes/Max. Marks 50

Hefl Class : M.Sc. (Mathematics) Theory Marks : 40
A Semester v C.C.E. Marks : 10
fewa wee @ ofides Title of Subject:  Operations Research -11

Group : V(1)

uest ux %. Paper No. : 1

ferarl, efeqes Compulsory/ Optional : Optional

Unit-1

Network analysis, constraints in Network, Construction of network, Critical Path Method
(CPM) PERT, PERT Calculation, Resource Levelling by Network Techniques and

advances of network (PERT/CPM). f

Unit-2
Dynamic Programming - recursive equation approach, Characteristic of Dynamic Program
ming, Computational procedure, Integer programming Gomory's all 1.P.P. method.
Branch and Bound Technique.

Unit-3
Game theory - Two person Zero-sum games, Maximix-Minimax principle, games with
out saddle points - Mixed strategies, Graphical solution of 2Xn and Mx2 Games,
Solution by Linear Programming,

Unit-4
Non-linear programming: Mathematical Formulation, General Non-linear Programming
Problems, Problems of Constrained Maxima and Minima (Kuhn-Tucker Condition).
Non-negative Constraints,

Unit-5
Quadratic programming: Wolfe's Modified Simplex method, Beale's Method, Separable

programming, Convex programming, Separable programming algorithms.

Recommended Books :-

1- Kanti Swarup, P.K. Gupta and Manmohan, Operations Research, Sultan Chand & Sons, New
Delhi.

Reference Books:-

1-  S.D, Sharma, Operation Research,

2-  F.S.Hillerand G.J. Lieberman, Industrial Engineering Series, 1995 (This book comes with a CD
containing software)

3- G.ladley, Linear Programming, Narosa Publishing House. 1995.

4-  G.Hadley. Linear and Dynamic programming, Addison - Wesley

5-  H.A.Taha, Operations Research - An introduction, Macmillan Publishing co. Inc. .

6-  Prem Kumar Gupta and D.S. Hira, Operation Reasearch, an Introdution, S. Chand & Company
Ltd.
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Aferepad 3ie/Max. Marks 50

et Class: M.Sc. (Mathematics) Theory Marks : 40
A=z Semester : v C.C.E. Marks: 10
fowar wegg @1 ofides Title of Subject:  Computational Biology -11

Group: IvV(2)

ueal ux &. Paper No. : 2

aiferarl; defouss Compulsory/ Optional : Optional

Unit-1
Integer programming, Partition Problems, Traveling Salesman Problem (TSP) simulated annealing
Sequence.
Unit-2 f
Assembly - Sequencing strategies,
Unit-3
Traveling Salesman Problem (TSP) simulated annealing Sequence.
Unit4
Fragment alignment, Sequence accuracy,
Unit-5
sequence comparisons Methods - Local and global alignment, Dynamic programming method.

Text Books:-

1-Introduction to Computational Biology by M.S, Waterman Chapman & Hall, 1995.

2-Bio informatics - A practical Guide to the analysis of Genes and Proteins by A. Baxevanis and B.
Ouelette, WileyInterscience (1998).

Reference Books:-
1-  Introduction to Bio informatics by Attwood.
2-  Bioinformatics-Sequence and Genome analysis by David W.Mount.




aifrepas 3/ Max. Marks 50

wmen Class: M.Sc. (Mathematics) Theory Marks : 40
Adzez Semester v C.C.E. Marks : 10
fiwer wege @1 ofies Title of Subject:  Jacobi Polynomial & H-Function-II
Group: IV(3)
weel a3 . Paper No. : 3
siferaret/ defeae Compulsory/ Optional : Optional
Unit-1
Differentiation formulas of H Function one Variable, Partial derivatives with respectto_
parameters. Contiguous relation and simple. expansion formula. f
Unit-2
The H Functions of two variables, Definition and notation. Asymptotic behavior elementary
properties special cases.
Unit-3
Derivatives. Contiguous relations Total Count of recurrences.
Unit-4
Finite Summation formulas for the H Functions of two variables,
Unit-5

Method and schemes for obtaining sum of finite or infinite series. Double Summation formulas.

Books Recommended :

1-  Rainville. ED.: Special Functions. The Macmillan Co.. New. . 1971.

2-  Shrivastava. H.M. , Gupta K.C. and Goyal. S.P. : The H- Functions of One and Two Variables
with applications. South Asian Publication New .

Reference Books :
1-  Lebdev.N.N. Special functions and Their Applications. Prentice Hall. Englewood Hall phase
new jersy USA, 1965.

2-  Whittaker. E.T, and Watson G.N. A Course of Modern analysis. Press. 1963
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sif¥rpasr 3i/Max. Marks 50

wen Class: M.Sc. (Mathematics) Theory Marks : 40

IR Semester : v C.C.E. Marks : 10

v wegg @1 ofidws Title of Subject:  Fluid Mechanics-11

Group: IV(4)

wesl g . Paper No. : 4

siferard/ dsfeaes Compulsory/ Optional : Optional

Unit-1
Motion of a sphere through agapsquid at rest as infinity. equation of motion of a sphere, stress
components in a real fluid. I

Unit-2 -
Relations between rectangular components of stress convection between streses and gradients of
velocity,

Unit-3

plane Poiseuille and coquette flows between two parallel plate, flow through tubes of uniform,
cross - section in the former of circle, annulus under constant pressure gradient.

Unit4
Dynamical similarity, Reynolds number, Prandt's boundary layer, boundary layer equations in two
dimension, blasius solution

Unit-5
boundary layer thickness, displacement thickness, Karman itegral conditions, separation of
boundary layer flow.

Text Books. ‘
1- A textbook of Fluid Mechanics in ST units by R.K, Rajput.
2-  Anintroduction to Fluid Dynamics by R.K. Rathy, Oxford and IBH Published Co.

Reference Books:

1-  Fluid Mechanics (Springer) By Joseph H. Spurk.

2-  Fluid Mechanics by Irfan A Khan (HR.W.)

3-  AnlIntroduction to Fluid Mechanics by G.K. Batchelor, Foundation Books, , 1994.




e Class: M.Sc. (Mathematics)
AR Semester : v

fawe wag &1 ofifes Title of Subject:  Wavelets II

Group: V(1)

weal g P. Paper No. : 1

aferarl; Ypfeges Compulsory/ Optional : Optional
Unit-1

Inner products and orthogonal projection,
Unit-2

siftrpaR 3ies/Max. Marks 50
Theory Marks : 40
C.C.E.Marks: 10

faagp

f

Applications of orthogonal projection to computer graphics, Computation of functions and

wavelets, Discrete and fast Fourier transform with inverse and applications.

Unit-3

Fourier series for periodic functions its convergence and inversion, Unit-4 uniform convergence

of Fourier series, Bessel's inequality, Parseval's inequality
Unit-5

The Fourier transform Convolution and inversion of Fourier transform Weight functions,

approximate identities.

Text Books:-
1-  Wavelets made easy by Y. Nieveregelt

2-  Afirst Course on Wavelets by E. Hemmandez and G. Weiss.

Reference Books.
1-  AnIntroductionto Wavelets by Chui, Academic Press.
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atfersasr 3fes/Max. Marks 50

wem Class : M.Sc. (Mathematics) Theory Marks : 40
¥R Semester : IV C.C.E.Marks: 10
R weE @ ofide Title of Subject:  Bio-Mechanics-I1
Group: V()
west usl %. Paper No. : 2
sierary; ¥wfeuas Compulsory/ Optional : Optional
Unit-1
Solution of steady state and Unsteady - state flow problems in one dimesion, application of finite
element method and exact solutions. ;
Unit-2
Diffusion processes in biology ; diffusion in Tissue Fick's principle,
Unit-3
One, two and three Dimensional diffusion problems and their solution, Water Transport, Diffusion
through membranes.
Unit4

Respiratory Gas Flows, flow in Airways, Interaction Between convection and diffusion Exchange
between Alvoelar Gas and Erythrocytes,

Unit-5
Pulmonary function Test, Dynamics of Ventilation system.

Text books:

1-. Introduction to Mathematical Biology by S.1. Rubinow, J. Wiley & Sons.

2-  Biomechanics by Y.C, Fung, Springer - Verlag.

3-  Introduction to Biomathematics by V.P. Saxena, Vishwa Prakashan (Wiley eastern)

Reference Book :-
1-  Biofluid Dynamics by Mazumdar.




aiférepasr a3i/Max. Marks 50

e Class: M.Sc. (Mathematics) Theory Marks : 40
JFReT Semester v C.C.E. Marks : 10
v s & ofifes Title of Subject:  Analytic Number Theory-11

Group: VY(@3)

weet ux &. Paper No. : 3

siferard; ¥feuss Compulsory/ Optional : Optional

Unit-1
Dirichlet series and Euler products,
Unit-2 -
the function defined by Dirichlet series, the halfplane of convergence of a Dirichlet sgries.
Unit-3
Integral formula for the coefficients of Dirichlet series
Unit4
Analytic properties of Dirichilet series, Mean value formula for Dirichilet series.
Unit-5
Properties of the gamma function, Integral representations of Hurwitz zeta functions, Analytic
continuation of Hurwitz zeta function.

Book Rocommneded :
1- T.M. Apostol, Introduction to Analytic Number Theory, Narosa Pub, House, 1989.




siftrpaa 3ie/Max. Marks 50

et Class : M.Sc. (Mathematics) Theory Marks : 40
JeR Semester \% C.C.E.Marks : 10
fwe JoE @ ofides Title of Subject:  Integral Transform-11

Group : V(4)

wea U &. Paper No. : 4

3iferarel; Jefeass Compulsory/ Optional : Optional

Unit-1 -
Application of Laplace Transform to Boundary Value Problems. 4
Unit-2

Electric Circuits. Application to Beams.

Unit-3

The complex Fourier Transform, Inversion Formula, Fourier cosine and sine transform,
Unit-4
properties of Fourier Transoforms, Convolution & Parseval's identity
Unit-5

Fourier Transform of the derivatives, Finite Fourier Sine & Cosine Transform, Inversion Operational
and combined properties Fourier transform.

Books recommended :-
[1] Integral Transforms by Goyal & Gupta.
[2] Integral Transforms by Sneddon




3rfereasd 3r/Max. Marks 50

Theory Marks : 25
C.C.E.Marks : 10
et Class: M.Sc. (Mathematics) Practical Marks : 15
A Semester | A%
fawer @egE @ ofife Title of Subject:  Fundamentals of Computer Science - 11
(Theory and Practical)

Group: VI(1)
wea g $. Paper No. : 1
siferard/ dafeaes Compulsory/ Optional : Optional

Unit1 - s

Inheritance, Single Inheritance, Multilevel Inheritance, Multiple Inheritance, errarchical
Inheritance, Hybrid Inheritance, Templates including Class Templates.

Unit2 -

C-++ Streams, C++ Stream Classes, put() and get() Functions, getline() and write() Functions.
Unit3 -

Database Systems - Role of Database Systems, Database Systems Architecture.
Unit 4 -

SQL -Basic Features including views, Integrity Constraints, Key, F unctional Depedency,
Multivalued Functional Dependency, Database Design- Normalization up to BCNF.

Unit5 -
Operating Systems - User Interface, Processor Mangement, Memory management, Network
and Distributed Systems.

Reference Books :

[1] ~ E.Balagurusamy, Object Oriented Programming with C++, IIl Edition, Tata McGraw-Hill
Publishing Company Limited, New Delhi.

[1] S.B.Lipman,JLajoi; C++Primer Addison Wesley.
[2] C.J. Date; Introduction to Database systems, Addition Wesley.
[3] C.Ritchie; Operating Systems, Incorporating UNIX and Windows, BPB Publications.




siferemaa i/ Max. Marks 50

e Class: M.Sc. (Mathematics) Theory Marks : 40
Az Semester 1AY C.C.E.Marks : 10
Ry wefg @ ofites Title of Subject:  Mathematics of Finance & Insurance -II

Group: VI(2)

weer ux &. Paper No. : 2

aferarl/ Jsfas Compulsory/ Optional : Optional

Unit-1

A Briefintroduction to financial Markets, 3
Unit-2 !
basics of Securities, Stocks Bonds and financial derivatives,

Unit-3

Viz forwards, Futures, Options and Swaps.

Unit4

An Introduction to stochastic Calculus stochastic process, geometric Brownian motion stochastic
integration andl ito's lemma

Unit-5

Option Pricing models- Binamial Models and Black Scholes Option Pricing Model for European
Options, Black Scholes formula and computation of greeks.

Text Books:
Options, Futures and other Drivatives by Jhon C. Hull Prentice -Hall of India Pvt. Ltd. An introduction
to Mathematic Finance by Cheldon M. Ross, Cambridge University Press.

Reference Books:
An Introduction to Mathematics of Financial Derivatives by Salih N.Neftci, Academic Press, Inc.
mathematics of Financial markets by Ribert J. Elliot & P.E. Kopp Springer Verlag, New Yorlk Inc.




3iftresas sie/Max. Marks 50

e Class : M.Se. (Mathematics) Theory Marks : 40
Jdwez Semester : Iv C.C.E.Marks: 10
fower wegg @1 ofides Title of Subject:  Spherical Trigonometry and astronomy-1I

Group: VI(3)

weal U @. Paper No. : 3

aiferarl; Yefeaes Compulsory/ Optional : Optional

Unit-1 -
Spherical Astronomy - Various system of references and related topics. f
Unit-2
Celestial sphere,
Unit-3
Transit instrument. Atmospheric Retraction. Time planetary phenomena.
Unit-4
Atmospheric Retraction.
Unit-5

Time planetary phenomena.

Text Books:-
1-  Atextbook of spherical trigonometry : Gorakh Prasad.
2-  Atext book of spherical Astronomy : Gorakh Prasad.

Reference Book.
1-  Spherical Astronomy - Smarat

2-  spherical Astronomy - Bell
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