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“NOTICE:®

Regulations Syllabus and Books may, from

time to time, belmade by amendment or :

remaking, and a candidate shall, except in so

far as the University determines otherwise

comply with any change that applies to years

he has not completed at the time of change.
. The decision taken by the Academic
Council shall be final.
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- Schemie of Examination

M.D.S.U. Syllabus 7 (i)
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B.A. Part-1/B.Sc. Part -1 ! B.Com. Part [
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(Life and Philosophy of Gandh 1)

ECA
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Obijcctives

I To apprise students with Gandhian Life and his philosophy

it To analyze Gandhian thoughs

3 To know Gandhian views on politics, Society, Religion, Economics,

Callure and Environment
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1. Examination will be held annually based on one question paper,

2 Maximum marks for the question paperwill be 100 which will have live
untts. Ten multiple choice questions will be asked from each unit.

3. Each question will carry 2 marks.

. Minumum passing marks will be 36 to declare pass.

5. Exanination will be OMR sheet based.

0. It is essential for a student o pass His paper within a period of three
years (peroid of degree program). '

1. This paper will be campulsory for students of all the faculties of (he

Untversity rom session 2019-20.
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Unice-1.

TS 2.

Unit-5,

Lifeof Gandhi Ji. Inspirational events in the tite of Gandhi

T 3 F v ier frER - Y ud uF T T o i v
HEIE & WA

Gandhran political thouuhts- Political religion and use ol truth, non-
vioience and satvazrah in politics

. T w7 anfeies faare - T faeeTs, = W amingi, S

%1 fagm

Econemic thought of Gandhi - Ruraf deveiopment, Khati and ruraf
industry, Principal of Trusteesh i[>

WrEi sfie ge i i eg,

Indian Life Values and Gandhian philosophy

: ﬁmﬂmmﬁaﬁ, WA & 14, Tifen qufemm, ElRRIE

Gandhian Social Thougtit, Works of sociaj uplifiment. women ein-
povwerment, basic education and socig| homogeneity, untouchabii-
ity, solutions e fanaticisin, civif dutics, cleanliness, environment
and self dependcncy:

Suggested Readings

L

M. K. Gandhi - My experiment with treth, Pub. Bombay- sarvodya
mandal, Mumbai _

M.K. Gandhi - Hind Swaraj. Pub. Rajpal and Sons, Delhi

Naresh Dadhich - Gandhj Chintan, Pub. Rawat PPublications. Jaipur
Dhirendra Mohan Data — Pinlosophy of Mahatma Gandlii. Pub. Mad-
son, The University of Winsconsin Press. <
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M.D.S.U. Syllabus/B.Se. Bioteclnolagy /3

B.Se. Biotechnology

The course covers ow life began on earth (Cosmogenesis & Evolution),
what are the molecules of Life (Biochemistry, Molecular Biology), what is the
structure of life (Cytolopy & Developmental Biology), how life continues
(Principles ol Genetjes, Molccular Biologzy) how is it marntained (Comparative
physiology. B lophysics), how does it respond to the environment (Ecolopy &

Environmentat Biotechnology)- how organisms interact with each other (the
offense & defence), how mathematics helps biology (elementary mathcmatics

of Part-A. (15 marks- @ questions cach carrying 1-5 marks); Part- B (15 marks - §
questions each 50 marks each carrymg 3 inarks); Part C (20 marks - 3 questions
max. 400 words carrying 7+ 7 +6=20 marks) Each year there will be combined
praclical examination of 200 marks. Along with these 6 Papers even. year, regular
3 papers of Chemistry being run inB_Se. Botany, Zoology, Chemistry group shall
be essential for all students opling for B.Sc. Biotechnology course.

A combined practica examination (Maximum 150 marks with break up as
below) shall be conducted at the ead of each year.

2. Experimental work {Max_marks 100,10 hrs, duration, to be completed e
in two days) shal] be performed by each candidate as per the quesiion paper

set on the basis of preseribed course of practical* each year as mentioned jn
the syllabus (*concemed depariment depending upon the facilitjes available
with them can modify syllabus up to a maximum of 1 0%%).

b. Date wise, signed record {maximum 30 marks) of the experiments
conducted by each student throughout the academic session shall be placed
by himher before the examining panel on the day of practical examination,

€ Viva voce 26 marks. ,
The puniber of paper and the maximum marks for each papcr together

with the minimum marks required for a pass are shown against each subject
oclow. It will be necessary for a candidate to pass in the theory as well as the

in all the three parts of B.Sc. Binlechngh;:gyh All the rest shall be declared to
have passed the examination, if they obtiin minimum pacsing marks in each
subject as mentioned. Ng division shall be awarded atParl ] end Prt 1
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S. Subjectoftheprrar Number Max |Min Pass| Dura- 5 :
No ofpaper | Marks | Marks | tion i B.Sc Part LI
Compulsory papers ¥ (Y Inorganic chemistry Chem [X 50 18 3hr
11 Samanva Hindi or General 100 36 3hr % C10 Gl‘gﬂ_lliﬂ chemisiry Chem X 50 13 hr
English or Elementary Hindi or E Cil P]‘J"S'_Cﬂ' chemistry Chem XI 50 18 Ihr
History of Indian Cvilization s o E S Frmcticas | ChemX | 75 5= =
| o —————— 100 36——Thr E 1BIS Animal resources & technology| BBTXY 50 18 Ihr
B.Sc. Partl E Bis Genetic Engincering | BBTXVI 50 T The
ﬁﬁ; Cl Inorganic chemistry Chem | 0 18 3hr E B17 Elementary mathematics & BBTXVI| 50 I8 3hr
2 Organic chemistry Chem1l 50 (18 3hr g Biostatistics .
C3  Physical chemistry ChemINn | 50 18 3 hr = B1§ Fermeniation technology BBTVI | 50 T 3T
C4 Practicals ChemiV | 7 27 5 hr ; BI? Biotech enterprises and BBTIX 50 18 3 h,r-
Bl Cosmogenesis and evolution BBTI 50 18 3hr < socloeconomic issues
B2 Biochemistry BBTII 50 18 3hr B20 Emerging technologics BBTXX | .50 |- 1z 3h
B> RBiophysics & Biolcchniques 1 BRTII 50 I8 Jhr 3 B2l Combined Practicals BBTXX1 | 150 Y lﬂh:'
B4 Cylolopy & Developmental BBTI1V 50 18 3 hr ;
| Biology . .
IBS Principles of Genetics BBTV 50 18 3hr
B6é Microbial resources & BBT VI 50 18 3hr | wfa;
technolopy | : 100
B7 Combined practica BBTVO | 150 | 5 | Ohr el i At Prufon 4§ st e e s
B.Sc. Part I1 - o O T _ (31 W)
5 Inorganic chemi Wﬁ%qﬁmm: (25 + 25 = 50 JfH
ganic chemistry ChemV 50 I8 3 hr 1. O W s @ ey s %)
b Organic chemisty Chem VI 5) 18 3 hr 2. 3 YR SR ﬁ- (10 + 10= 20 a:!aq) .
C7 Physical chemistry Chem V]I 50 18 3 h.r__ {15 + 15 = 30 &)
G Practicals ChemvVIll| 75 | 27 | Shr . v= (= ) 2
Bf Comparative physiology . BBT VIII 50 18 3hr - 2. T . —‘5 HH
B? Molecular Biology BBTIX- | 50 18 3hr 3. Tftwrfoe _ _ - -5 Am
{BI0 Plant resources & technology | BBTX | 50 T T ! (Sl Y & R e wes) -5 ofs
Bll Biophysics & Biotechniques IT { BBT XI 50 18 3 hr ' 5. JEEE ' ' -5 3%
312 El.culugy&Envummenlﬂl BBT XII 50 18 3hr 6. TN ¥ Fore ‘wek e ~5 aﬁ:‘
Biotechnology !- 7. Y -5 AS
Bi3 Celiuh.ir mterat:lfuns BHT XII 5 18 3hbr . 3. IR ;w1 -5 -EFFF
B14 Combined Practical BBTXIV | 150 54 10hr 9. Framy -5 H&
f, E ~10 HF
o ] E z: ? ;
E'}mm . mﬂm /{/U 12 36 3k E
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1. GENERAIX, ENGLISH

Duration: 3 Hours Min Pass Marks 36 M.M. 100

Objectives: This is Essentially a Language Based Course. It aims at
making students read English prose with a view to enlarging their compre-
hension of the languape and encouraging them to develop reading habits. 't
also aims at giving them basic skills in grammar widening their vocabula, y.
The Question paper will consist of 100 mulliple choice questions of ! mark
cach (OMR sheet system)

. Comprehension and Vocabulary
A.  Questions based on content from the prescribed text 15
B. Questions bascd on a passage from the prescribed text to test
the candidate's comprehension and vocabulary. 20
G (Questions based on an unseen passage to test the candidate's
comprehension and vocabulary. 15

(There will be text of essays and short stories between 100 and 120
pages in length. The text book prescribed is "Languagec Through
: Literature™ {QUP, NEW DELHI)

2. Grammar
A, Prcpositions T ] 5 marks
B, Direct & Indirect Speech 5 marks
84 Active-Passive Voice 5 mearks
D, Joining Sentences
5 marks
E Elements of a sentence 5 marks
F, Transformation of Sentences 5 marks
G Modals S marks
H. Tense Usage 5 marks
I, Determiners 5 marks
I. Common errors in English 5 marks
Books recommended
1. A.J. Thomison and A practical English Grammar
AV, Martinet (Oxford Paper Back)
i 5. Pit Corder Intermediate English Practice Bool
(Orient Longman)
3 Bhaskaran and Strengthen Your English
Hordburgh (CUP 1973) :

T.I.H. Smith Pearce
[.K. Sharma and
V.D. Singh

4

The English Errors of Indian Students (OUP)
A Practical Course of English
(Ramesh Book Depot, Jaipur)

.."'”
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OR .
HISTORY OF INDIAN CIVILISATION

(in licu of compulsory subject of General Hindi and Foreign Students)
Scheme of Examination | E‘.

Min. Pass Marks 36 Duration: 3 hrs M.M. 100
There will be following three parts in the question paper of this subject. -
Pairt A Marks - 20

Note : Parl A will contain 10 question in all. candidate are required to

attempt all question in 20 words each. All questions carry equal marks.
Part B Marks — 20

Part B will contain 05 qu: :stion having one internal choice.
Candidate are required to attempl five qucsucms '30 words each. All

questions carry equal marks. .
Part C - Marks — 60

Part C will cantain 05 questions in all. Candidate are required to
attempt 03 questions in 400 words each, All questions carry equal marks.
HISTORY OF INDIAN CIVILISATION '
Part 'A'
Qutline of Historical Development : Indus Valley and the Aryans. Rise
of Territorial States, Rise of Empires-Mauryas, Gupta, Kushan & Vardhana.
| Part B'
Emergence and Impact of Islam, the Rajput and Akbar ‘The British
Impact. The National Movement Tilak, Gandhi and Nehru." i 4' 4
Part 'C’
Social Life and Cultural Heritage : Family, Caste, Educatmn, Buddhism

and Jainism, Bhakti Movement, Literary and Art Heritage. Epics, Kalidas.
Tulsidas, Tagore, Sanchi Ajanta Temple Architeture, Mughal Arch:tecture

Rajput and Mughal Painting.

3. COMPULSORY PAPER OF ENVIRONMENTAL STUDIES

Compulsory in]]’;-'r’edér for all streams at undergraduate level
Scheme of examination ‘

Time 3 hrs | Pass Marks 36 - Max. Marks 100

Theory
Theory paper will contain nine questions. The students are required to attempt



- e e e i i

10 /M.D.S. 1T, Syllabus/B.Se Biotechnology

five question in al including question no. | which will be compulsory. |

Q1 short inswer type. Ten question of two marks each {(compulsory)

10>2 = 20 marks

Qg (0 Q9 essay type question of 20 marks each (attempi

Tle students are required to visit some ficld of sites mentj
under the suidance of a teacher, The tezcher shall

bave visiled the siie and should further inform
wriling regarding the same.

Note:

any four)

oned in the syilabus

cerlify that the student
their respective principal in

I, The marks secured in this

paper shall not be counted in awarding the .
division to a candidate, : Voo

CORE MODULESYLLABUS FOR ENVIRONMENTAL STUDIES
FOR UNDERGRADUATE COURSES OFALLBRANCHES
OFHIGHER EDUCATION

Unit I: The Multidiseiplinary nature of environmental studies
Definition , ScOpe anid importance

‘H.,.-r"..-"'
Need for public awareness.

Unit2: Natural Resourees:
Renewable and non-renewable
[ |

FESOUrces:;
Natural resources and associated problems,

a) Forest resources: Useand over-exploitation, deforestation, case studies,

ams and their effects og fordsts and iribal

xploitation, environmental effecis of
resources, case studjes,

and overgrazing, cffecis o
. problems, water logging, éhlinit}r, case studics.

¢) Energyresources: Growing energy needs
€RETgy sources, use of alternate e

f modem agriculture, fertilizer-pesticide

S | PRl Pk -l PR T ) Bapwen ko

"_Ii.im[!.'ﬂlﬂﬂﬂmnnmrmwn\—- P 2 oo 68 s

il

Slee ) = mprRLd, Ly

Definifion

M.D.S.U. Syllabus /7 B.Sc, Bistechnofogy /11

1 induced
f) Land resources: Land as a resource, Land degradation, man
an : : :
Land..ides, soil ¢crosion and desertification.

1 S.
Role of an individual in conservation of nnt_ural r;:snurcr:
Equitable use of resources for sustainable b festyles.
Unit 3; Ecosystems
e Concept of an ecosystem.
o  Struclure and function of an ecosystem.
e Producers, consumers and decomposers.
e« Energy fiow in the myﬂm
e Ecological succession _ _
e« Food chains, food webs and ecological pyramids o
Introduction, types, characteristic features, struciure
» In , :
the following ecosystem:
a. [Forest ecosystem
b. Grassland ecosystem
egserl ecosyslemm _ N
Z. E uatic ccosystems (ponds, streams, lakes, rivers, oceans, estuaries)
; Unit 4: Biodiversity and ils conservation P
‘ 1 1 v .
e Introduction — Definition: genetic, species and ecosystem dli
e  Biogcopraphical classification of India PP T
iodi ty: tive use, pro . ;
e  Value of biodiversity: corsump
aeslhetic and option values .
e  Biodiversity at global, National and local levels.
» India as a mega-diversity nation
Flot-spots of biodiversify. _ - itdlife
: Thrmp;ln biodiversity: habitat loss, poaching of wildlife, man-wi
e L
conflicls | |
¢ Endangered and endemic species nf. Indlad P
[ iodiversity: In-situ and Ex-
e Conservalion of biodiversi
biodiversity. |
_ Unit 5: Environmental Pollution
‘ N
Causes, cffecis and control measures crf.— o
a. Airpollulion b. Waler poliution c. Soilp o
d- Marine pollution e. Noise pollutlion {. Thermal po
g. Nuclear hazards



12 /M.D.S.U.Spllabus / B.Se. Biotechnology
*  Solid waste Management: Causes, effects and control measures of urban
and industrial wastes.

* Role ofanindividual jn prevention of pollytion

* Pollution case studies.

® Disaster management: floods, earthquake, cycione and landslides.

Unit 6: Socinl Issues and the Environment

®  From Unsustainable 1o Sustainabie development
*  Urban problems relateqd io energy

* Environmental ethics: Issues and possible solutions.

*  Climate change, plobal warming, acid rain, ozone layer depletion, nuclear
s accidents and holocaust. Case studies,

*  Wasteland reclamation.

* Consumerism and waste products,

*  Environmentg] Protection Act.

* Air(Prevention and Control of Pollution) Act,

®  Water (Prevention and Control of Pollution) Act.
*  Wildelife Protection Act.

*  Forest Conservation Act.

*  Public Awareness. .

Unit 7: Human Population and the Environment
* FPopulation growth, variation 2Mmong natjons,
* Population explosjon- Family Welfare Programme.
* Eavironment and Human health.
®*  Hurman Rights,
*  Value Education.
*  HIV/AIDS.

* Women and Child Welfare.

* Case Studies.
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Unit 8: Field Work

asstands / hill/ mountain, ) o
ir' it to local polluted site- Urban /Rural / Industrial fAgr
1% H .

s Study of common plants, insects, birds.

i ' etc.
Study of simple ecosystems- pond, river, hill slope,
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B.Sc. Part I Examination

C1-TINORGANIC CHEMISTRY

Hours: Th
ree Max. Marks : 50

_ Unitl
A. Atoemic Structire
Id;a h;f' de Bn::gl_ie malter waves. Heisenberg uncertainty principle, atomic
or s, Schr::}dmgcr wave equation, significance of ¥ and w2, quantum
: zll:mbers,h radial and a.ngular_ wave functions and probability distribution
I'ves, shapes of's. p, d orbitals. Aufbau and Paul; exclusion principles,

Hund’s multiplicity rule. Electroni :
- nic configu :
nuclear charge. guration of the elements, effective

B. Chemical Bondiug

invalent_ﬂ_nnd — Valence bond theory and its limitations, directjonal
flﬂ_rzm:t«:n's.tn::s ni: covalent bond, various types of hybridization and shapes
Fvss ug;fl;u:grga.m: m}g_l:lcules anf fons. Valence shell electron pair repulsion
cary to NH; H,O SF,,CIF,, ICI d
5 ¥ y 3. 2,. an H O-‘ MO ﬂlEfJ )
:gmdc:nmuc!ear and helﬂmnu?:le.ar(CO and NO) diatomic mnleczules, muIticcn::;-
IEn g in e.:lectrnn deficient molecules, bond strength and bond energy
reentage ionic ] ;
pen t:f character from dipole moment and electronepatijvity
Unit-1T
A. Periodic Properties
Atomic and ionic radii. jonizati
d adi, 1on energy, electron affinity and
;}EEI;;?; \:l_ty- d:eﬁmnun, methods of determination and trends in ptgriocll-lic
: i e e : .
5 S Elemenlz_m predicing and explaining the chemical behaviour

SCuc!:mEarative study, dia_gnnal relationships, salient features of hydrides
vation and f::omplexatmn tendencies including their function in biosystern '
and introduction to alklys and aryls, e

oy | NN g N E—J, g &
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C. p-Block Elemcents

O K

Hours: Three

Comparative study (including diagonal relationship) of groups 13-17
elements, compounds like hvdrides. oxidcs and halides of groups 13-
16. hydrides ol boron-diboranc and higher borancs. borazine. propertics
borohydrides. ;
Unit- ITT

lonic Solids- Ionic structures. radius ratio and coordination nuaber,
[imitation of radius ratio rule. lattice delccis. semiconductors. lattice
energy and Born-Haber cyvele. solvation energy and selubility of 1onic
solids. pelarizing power and polarisability of ions, Fajan’s rule. Metallic
bond- free electron. valence bond and band theorics.
Weak Inlcractions- Hydrogen bonding. van der Waals forces.
Fullcrencs. carbides, flurocarbons. silicates (Structural principle),
ictrasulphur  tetranitride, basic propertics ol hialogens, interhalogens
and polvhalides. '
Chemisiry of Noble Gases
Chenical properties of the noble gascs. chemisiry of xenon. structure
and bonding in xcnon commpounds.
- C2-IIORGANIC CHEMISTRY

| Max. Marks:50

UNII-L

A. Structurc ang Bonding -

Hvbridization,-bond lengihs and bond angles. bond cnergy, localized
and delocalized chemical bond. van der Waals interactions, inclusion
compounds, clatherates, charge transfcr complexes, resonance.
hwpcrconjugation. aromalticily. inductive and field effects, hydrogen

bonding.

B. Mcchanism of Organic Reactions [/

Curved arrow notation, drawing clectron movemenits with arrows. hall-
headed and double headed arrows, homeolytic and helerolyviic bond
brecaking. Types of reagents-clectrophiles and nucleophiles. Types of
organic recaclions. Energy considcrations. Reaclive intermediates-

"carbocations. carbanions, frec radicals. carbenes, arynes and nitrencs

(withexample), Assigning formal charges on interinediates and other 1onic
SpCCics.

. Stercochemistry of Organic Compounis

Concepl of isomerism. Types of isomerisin. Optical isomerisin-clements
of symmetry. molccular chirality. enatiomers, stcreopenic cenire, optical
activily. properties of enantiomers. chiral and achiral molecules witl two
stereogenic centres. diastereomers. threco and enythro diasicreonters,
nicso compounds. resolulion of ¢nnantioners. inversion. retention and
raccmizalion,

Relative and absolule configuration, sequence rules. D & L and R &
S systems of nomenclature. - '
Geometric isomerisnt- determination of configuration of geomelric
isomers, E & Z system ol nomenclature. geometric isomerist in oN1es
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and alicyclic compounds. _

Conformational isomerisin- conformational analysis of ethanc and n-
bulane, conformations of cyclohexanc, axial and cquatorial bonds,
conformation of mono substiluted ¢yclohexane derivatives, Newman
projection and Sawhorse lormulae, Fischer and flying wedgce formulac.

Differcnce between confipuration and conformation.
UNIT-II

A. Allkanes and Cycloalkanes

[UPAC nomenclature of branched and nnbranched alkanes, the afkyi
group, classification of carbon atoms in alkanes. Isomerisin in alkanes,
sources, methods of formation (withspecial reference t¢ Wurlz reaction.,
Kolbe reaclion, Corey-Housc reaction and decarboxylation of carboxylic
acids), physical properiies and chemical reactions of alkanes.
Mechanism of free radical halogenation of alkanes; orientation, rcactivity
and selcclivity Cycloalkanes- nomcnclature, methods of formation,
chemical reactions, Baeyer's strain theory and its limilations, Ring sirain
in small rings( cyclopropancand cyclobutanc). theory of sirainless rings.
The case of c¢yclopropane ring: banana bonds.

B.Allkences

Nomenclature of alkenes, methods of formation, mechanism of
dchydration of alcohols and dehvdrohalogenation of alkyl halides.
regioseleclivity in alcohol dehydration. The Sayizeff rule. Hofmann
climination. physical properties and relative siabilitics of alkencs.
Chemical reactions ol alkenes-mechanisms involved in hydrogenation,
clectrophilic and [ree radical additions. Markownikolf s nilc,
hyvdroboration-oxidation. oxymercuration-reduction. Epoxidation,.
ozanolysis. hydration hydroxylation and oxidation with KMn{Q,.
Polvmerization ol alkenes. Substitulion at the allvlic and vinylic pesitions
ol alkencs. Industrial applications of cthylenc and propene.

C. Cycloalkenes, Dienes and Alkynes

Melltods of formation, conformation and chemical reactions of
cvcloalkenes.
MNomenclaiure and classificatien ol dicnces: isolated. conjupgatled and
cumulated dicnes.
Struclure of allenes and butadienc. mcthods of [onnation, pelymerization.
Chemical reactions-1,2 and 1.4 additions, Dicls-Alder rcaction.
Nomenclalure, strcture and bonding in alkynies. Methods of formation,
Chemical reactions of alkyncs, acidity ol alkynes, Mechanism of
clectrophilic and nucleophilic addition reaclions. hvdroboration-
axidalion. mictal-ammonia reductions. oxidalion and polymcerizatton.

' UNIT-1]

A. Arenes and aromaticity

Nomenclature of benzene derivatives. The arvl group. Aromatic nucleus
and side chain, Structure of benizene: molecular formula and Kekule

siructurc. Siability and carbon- carbon bond lengihs of benzenc.
resonance structure, MO piclure.
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Aromaticity: the Huckle rule, wiomatic ions.

Aromatic electrophilic substitution- general patiern of the mechanism.
role of ¢ and n Cowmplexes. Mechanisin of nitration. halogenation,
sulphonation, mercuration and Fricdel-Crafis reaction, Energy profile
diagrams. Aclivating and deactivating substituents, orientation and
ortho/para ratio. Side chain reactions of benzene derivalives. Birch
reducticn.

Mellods of formation and chemical reactions of alkylbcnzenes.
alkynylbenzenes and biphenyl, :
Alkyl and Ary] Halides :
Numgnclalure and classes of alkyl halides, Methods of formation.
chemical reaction. Mechanisms of nucicoplilic substitution reactions of
alkyl halides, 5,2 and Syl reactions with energy profile diagrams.
Polyvhalogen compounds: chloroform. carbon tetrachloride.

Methods of formation of ary! halides. nuclear and side chain reactions.
The addition climination and the elimination-addition mechanismis of
nucleophilic aronatic substitution resactions.

Relative reactivities of alkyl halides vs allyl. vinyl and aryl halides,
Synthesis and uscs of DDT and BHC,

C3 -III PAYSICAL CHEMISTRY

Max. Marks: 50
UNIT
Mathematical Concepts and Computers
Mathemalical Concepls
J.ogarithimic relations, curve sketching. linear graphs and calculation of
slupesf c!iffcrcn;ialinn of functions like k,, ¢%, x". sin x, log x; maxima
and munima, pariial diffcrentiation and reciprocity relations. Intergration
of some useful/ relevant functions: permutations and combinations.
Faclorials. Probability
Coniputers
General introduction to computers. diflerent components of a compuiter,
hﬂﬂ{l“'ﬂl‘ﬂ | and sofltware, inpui-output
devices: binary numbers and arithmelic: introduction (o commiter
arguage. Programming, operating sysiems.
Lolloidat Stata
Detinilion of colleids, classification of colloids.
Solids niliguilds (sels): properties- kinciic. optical and clectrical stabilitv
ot colloids, proiective aclion. Hardy-Schnlzs law, gold number. )
Li.{'ll tds i liguics (cmuisions): 1y pes of emulsions. prepamdon, Fowlsifics:
];,J_quids n solids (geis): classification, prepiralion and properiies.
thibition, general applications of coaijouds.
CNYE-IE

L. Cageons Stafey

Pestulates of kinctic theory of gases, deviation from ideal behavior. van
cer Waas, cguaticn of state,
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B

Time ; 3 Hours .

1.

Critical Phenomena:PV isotherms of real gases. conlinuity of stales.
the isotherms of van der Waals equation, relalionship between critical
constanl and van der Waals constants. the law of corresponding staics,
reduced cquation ol stale.
Molecular velocities: Rool mean square, average and maost probable
velocilies. Qualitative discussion of the Maxwell's distribution of
molecular veclocities. collision number. mean {ree path and collision
dinmeter, Liquification of gascs (bascd on Joule-Thomson cllcet.) -
Liquid State
Intermolecular forces, structurc of liquids (a qualitative
description)Siructural diflerences between solids. liquids and gases.
Liquids crystals: Differcnce belween liquid crystal. solid and liquid.
Classification. structure of ncmalic and cholestric phases.
Thermography and seven segmenl cell.

UNITIH
Solid State
Delinition of space lattice, nnit cell.
Laws olcnvstallograpliy-(i)Law of constancy of interfacial angles (1i) Law
ol rationality of indices (iii) Law of symmetry. Symmelry clements in
crystals,
X-ray dilfraction by crysials. Derivation of Bragg cquation. Determination
of crystal structure of NaCl, KCl and CsC1 ( Lauc’s methed and powdcr
method).
Catalysis. Characleristics of catalyzed reactions. classification of
calalysis. miscellancous cxamples.
Solutions, Dilute Sclutions and Colligative Properiies
Ideal and non-ideal selutions. methods of expressing concentration of
sglutions. activity and activity coellicicnt,
Dilute solution. colligalive properiics. Raocult’s [aw, relative lowering of
vapour pressurc. molecular weight determination. Osmosis. law of
osmotic pressurc and iis measurement. determination of molecular weight
from osmotic pressure, Elcvation of boiling point and depression in
reezing point. Experimenial mcthods for delennining various colligative
properiics.
Abnormal molar mass. degree of dissociation and association of soluices.

C4d -1V
PRACTICALS

Max.Marks: 73
Inorganic Chemistry

Semi-micro Analvsis- scparation and identification of four ions. cation
analysis from Groups L. IL. III. IV, V and VI. anion analysis including
inicriering radicals.

Organic Chemistry

(A) Laboratory Techniques.(Any Threc)

| el e o epw- W —mE oir m 4
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(a) Calibration of Thermomeler -
80-82° (Naphthalenc).11 3.5-114"¢Acclantide).

132.35-133"(urea). 1007 (Distil_lcd WwWaler)

(b) Determination of Meclting Pf}mth
(Naphthalene).50-82° .Benzoic acid 1_21.5-122“
Urea 132.5-133° Succinic acid 13_4.:1—_185_“ _ )
Cinnamic acid 132.3-133°8alicyclic acid 1:-4.::-153
Acctanilide 113.3-114° m-Dinditrobenzenc Q0" .
p-Dichlorobenzene 52° Aspirin 135°

¢) Delenmnination of boiling points

2 Ethanol 78 °. Cyclohexane 81.4°, Tolucne 110.6° Benzene 80°

d) Mixed meliing poinis | N o
@ Urea-Cinpainic acid mixture of various cotnpositions (1:4. 1:1, 4:1)

(c) Distillation | |
Simple distillation of ethanol-water wixture using watcr condcnser
Distillation of nitrobenzene and aniline using air condenser

() Cryslallization . -

Concepl of induction of crystaliizalion

Phthalic acid from lot walcer (using Nuted filter paper and stemlcss

funncl) |

Acctanilide from boiling cthanol .

Benzoic acid {rom walcr o |

(g) Dccolorisation and cryvstallization using c_hnrcn_nl .
Decolorsation of brown sugar {(sucrose) wilh animal a_:lmrcna_l using

gravily filtration. Crysiallization and decolorisation of impurc
naphthatenc (100 g of naphthalenc mixed with 0.3 g if Congo Red
using 1 g decolorising carbon ) from cthanol.

} Sublimation (Simple and Vacuum) o |
o Camphor. Naphthalene, Phthalic acid and Succinic Acid.

(B) Qualitative Analysis

3. PHYSICAL CHEMISTRY (ANY FIVE)

1.

el

it &

Detection of extra clements (N,5 and halogens) and fi uncllinnal grou ps.
(phenolic, carboxylic. carbonyl, esicrs. carbolivdrales, amincs, gmides. -

nitro and anilide) in simple organic compounds.

To determine the specific rcaction

To study the cllccl of acid strengih on Lthc hydrolysis of an esicr.

To compare the strengths of HCI and H,50, by sludying the kinetics

of hvdrolysis of cthyl acctate.

To studv kinetically the reaction rale of deccomposition of iodide by

e i0di d CCI
To study the distribution of jodine belween waler an 4

of mono-bi- and trivalent anions.

rate of the hvdrolysis of methyl
acelate/ ethyl acctate catalyzed by hiydrogen ions al room {cmperature.

To study the distribution of benzoic acid belween benz‘er_m a_nd watf:*.r.
To prephrc arsenious sulphide sol and compare the precipilating power

- —— — i ——— k= = = - - -
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8 To determine the percentage comiposition of a given mixture (non”

Intcracling systems) by viscosily method.
Y.  To determine the viscosily of amyl alcohol in water at difTerent
concentrations and calculatce the excess viscosity of 1hese solutions.
10.  To determine Lthe percentage composition of a given binany mixture by

surface (cnsion method {acctone & cthyl methy! ketone).
Scheme of Practical Examination

Inorganic Chemistry-
A mixture containing four radicals including onc inlerring radical will be
provided to cach candidate for analysis.

Organic Chemistry-

(A) At least onc laboralory technique is to be pcrfurmcd by the candidate
cut of threc

(B) Detection of elements and functional group of any two simple organic
compound should be analysed by the candidale.

Physical Chemistry;
Out of five, onc experiment should be performied by the candidate.

Distribution of Marks:
L. Inorganic Radicals -24 (6 Marks each) No negative marking.
2 (A) Lab Technique - 10
(B) Qualitative Analysis- 12
3. Phyvsical- 14
4. Viva- 10
2. Record- 3

Bl. Cosmogenesis and evolution
ScclionA

Curreni perspectives of cosmogencsis, Wave particle dualism and particle
physics revolution. Delerminism and uncertainty principle. The concepl of
Bravily, space and {ime.

The Big Bang. Condensation of primordial soup, Matter and anti maiter,
Grand Unification Theory, Fundamental partictes, Quarks, Plasma, Theory of
strings and Superstrings, Vibratling universe, Theory of inflation.

Section B

Modcls of self organization, Pattern and nctwork. dissipative siructures.
Eigen’s hypercycles. Aulopoiesis. Requiremcents of lifc and living structures.
Living beings as dissipative structures and nonequilibritin thenmodynartnics.
Simplesl possible mechanisms to yield encrgy, replicate information and contain
the conslituenis,

Scleclionand Genetic drifl. Molecular chronomcters. Molecular methods
lo study cvolulion, Strategics of life: Variation and its mechanisms, redundancy,
Scction C

- Theory of endosymbiogenesis, sexual selection. mate sclection, kin
sclection. Coevolution. Conoept of niche and evelution of biodiversily, r- and
K- sclection theory, Fisher's theory of the evolution of mimicry, Theory of
balanced poly nmrplusm Theory ol allopatric speciation. Theorv of phyvilctic

1w~
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praduatism, Theory of spcmalmn in diploid specceics,

BookLs;
Fntzol Capra. 1996 Web of Life. Harper Collins Pub.. London.
Lewis, Ralplr W, 1980 Evolution: A system of Lheorics, Prespectives in
Bmlugy& Medicine, (Summer) 551- 572,

. Guth, Alan H. 1997 ; The Inflationary Unijverse. The quest o a new
lhuury of cosmic origins. Helix Books, Perseus RBooks, Massachusettes. .
Eigen Manfred. 1971, Molecular self organization and the carly slages of
cvolution, Quaricrly Rev. Biophysics. 4. 149.

Margullis l.inn & Donan Sagan, 1993, Whal is lifc? Simon & Schuster,
New York.

B2. Biochemistry

Scction A

Composition of living matier; Walcerand its properties, Buflers. Solutions.
Ionic equilibrium, pH, pK values. Handersen-Hasselbatch equation. Cell
chemistry, constituenis and their functions.

Amino acids: Struclure and properties. Proteins their types with examples,
Cnzymes. mcchanism of action, classification. Michaclis Mcnten equation.
Regulation of cizyines: Allosteric, uncompetitive. Competitive. Non conipetitive.

Section B

Carbolhvdrates: Structure, functlion. classification of different txpes of
cartbohydrates with examples, Aldoses and ketoses. Haworlh pmicc:liun.
Epuners, Isomers and Mucopolysaccharides.

Lipids: Structure function and classification. Triglyccrides, waxes.
phospholipids. peolar and non polar lipids. Cholesierol. Sphingolipids.
Cerebrolipids. Comparative account of types of lipids characteristic te planis.
anumals and microbial svsiems. Structure of cell membrancs.

Section C

Nucleic acids: Structure of nucleotides, nucleosides. Types of Nucleic
acids, their anctions, structure in prokaryotes and cukaryoles, Stnucture of
DNA. Types of DNA confoninations. Packaging of DNA into nucleosomes.
Heterochromatin, euchromatin, Repetitive DINA, palindromes, concepl of the
gene. Introns and exons. _

Vitamins and hormones. their (ypes and funclions.

B3. Biophysics & Biotechniques I
Scciion A

Thermodynamics: Warming, Cooling, Conduclion, Heat capacity and
specific hieat, Latent heat, First law of thermodynamics. Temperature scales.
Coefficient of thermal expansion, Perspiration. hicat regulation in warm and
cold blooded animals. Pressure Cooker. Metabolic rate and body size. Gnﬂsc
pimples. Bergamann's law. Second and third law of thcrmnd} namics.
Informalion: definition, unit, DNA as informiation molecule, Flow of encrgy
through biosphere. Entropy, Enthalpy and bonding energy, phosphorylation. .
Does life violate the second law? Entropy and Probability, Nonequilibrium
thermodynamics. Isolated Syvsiems, Closed Systems near Equilibrium., Closed
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Systems Far from Equilibrium. Stochastic Processes. Markovian and Gaussian
Processes. Brownian Motion, Random walk, f

T Seclion B
_Slratcgn:s of encrgy productiont in the cell, Redox reactions. coupled
reactions and group transfer. ATP production. Transporl. Free energy and
spontancity of reaction. G, G°. G and equilibriuin, Mass and encrgy balancein
metabolism, Metabolic heat generation. Fourier’s law of heal conduction and
analogy with momentum (ransfer. Conveclion and concept of heat (ransfer
coeflicient,
Ascplsis and obscrvation lechniques: Principles of asepsis. Principies
and iechniques of sterilization, disinfection and antisepsis.
o Section C
Culm'ﬂ_u:m of microorganisms, Construcling nutricat media (Ingredicnts.
Tvpes). Environmental factors aflecting growth of microorganisms, Isolation

(Envichment. selection. bait (echnique. 1solating single spores). purilication’

lechqi ques, mainicnance and preservation of cells. Methods of cell disnuption.
Physical and chemical mceihods.
~ Mecthodsof scparation, Filtration techniques. Angular momcntum, moment
of incriia, Ccnlnfl‘u gal and centripetal forces. Why: one feels dizy on a Merry-
Go-Round. Cenml'l__lgam?n. Frinciples. (vpes and applicalions. Chromatography
;nd Elcc[r&phurﬂms: Frinciples lypes and applications. '
ooks: :

Physics (1988). Machlup, Wilcy Incrnational Edil - BOg
Sons, New York | : iion. John Wiley and

- B4. Cytology and developmental biology
_ Scetion A
~ DPiscovery of the cell. Celi Theory. Cell composttion. Cell constitutents.
Biogenic elements. Periodic table and biogenic elements. Propertics of waler
and carl;lnn that help sustenance of life, Eukaryotic and prokarvotic cells. Plant
and animal cells. Cell inclusions. Advantages of r:mupnflnmnlnli:-:nliun.
Membrane sysicms not bound by unit membrane (Mcsosomes. Thylakoids
Ch.lnrcs.nr_ncs.. Magnetosomes. Carboxysomes). Cyloskeletal strur.:lure;
(Microvilli. microtubules) and cell inclusions (storapgc bodics. pyrenoids. o1l
druplets_, sutfur particles. volulion granules). - |
. _ Scction B
Diversity of cell types and their differences. Archacbacierial cells.
Eubacterial cells, Cell envelopes. Their types and distribulion. Cell walls:
structure and function. Ccll membranes. Structure, finction and mmodels. Protein

mosaic and lipid rafi modcl. Translocation {hrough membranes. Gates and

thoroughfares. Excretion and uplake. Membranes as sites for cnerpy generation
and photo entrapment systcms, -

Ccll appendages and sur{ace architeclure (Flagella, cilia, pili, capsule,
sheath). Cell organclles, their structure and function: Endoplasmic feticulum;

Golgi bodics. Mituclmgdria. Chloroplast, Ribososmes, Lysosomes,

¢
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Peroxisomes, Nucleus, Vacuotes. Cell cycle. Cell dilfercntiation in prokaryotes
(endospores, cxospores, cysts, akinetes, helerocysls, asexual spores) and its
nced. Vegetative propagation. Somatic division. Ascexual reproduction. Diversity
of sporcs in algac. fungi, protozoa) and comparison of their structure and
genesis. Reproductive division. Scxual reproduclion, Spores (in algae, fungi,
protozoa), their structure and gencsis. Cell senescence and apoplosis,

' 3 Section C

Tissues, their types, structure and function. Coinparalive histology of
plants and animals. Growih and differentiation. Organs and organ syslems.
Vascular sysiem inplants. Common features of Digestlive, Excretory, Circulatory,
Respiratory, Muscular, Skeletal, Nervous and scnsory sysiem in animals and
evolution of complexity. -

Embryologyof plants and animals. Placentation in inammals, Embryonic
stem cells, Biology of aging.” Developmental biology morphogencsis,
organogencsis. Developmental biology: ncuroendocrine regulanons,
teproductive system, ¢strous and menstrual cycle. Gamelogenesis, cleavage,
differentiation, organogenesis. :

B5. Principles of Genctics

o Section A -

Mendelian principles: Principle of segrepgation, monocional crosses,®
dominance, codominance, semidominance, lethal genes. Principle of
independent assortment; dihybrid ratios, trihybrid ratios, géne inicractions,
epistasis, multiple sllelcs. Meiosis and Mendel's principles. '

Sex determnination and linkage: Mechanisims of sex determination: Simple
mechanisms, Oncor a few genes, identification of sex chromosornes, XX-XY
mechanism. Y chromosoine and sex determination in manunals -

" SeclionB - :
Balanced concepl of sex detennination in Drasophila, haploidy and sex
. determination in hymenopiera, Mosaics and gynandromorphs, cnvironmental
factors in sex determination, sex diflerentiation, sex influenced dominance, sex i
limited gene expression, sex linked inheritance. : | '

Principles of linkage: Crossing over, cytological basis of crossing over,
chromdsome mapping by two faclor crosses, interference. ordered {etrad data,
somalic cell hybrdizalion. Molecular mechanisim of crossing over, gene
conversion. 2 ’

Section C

Classical versus molecular concept of the gene. Cis-trans complementation,
delction mapping, onc gecne-oné band in Drosophila salivary gland
chromosomnes. Gencs within genes. %, il

Population Genetics: Behavioral genetics, Hardy-Weinberg {requ encies.
inbreeding. calculating F from pedigrees. outbreeding and assoried mating,
genctic equilibrium, chemotaxis, inheritance and leamning in bees. Drosophila:
behavioural penelics. genclic and environmenial interactions in dogs.
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B6. Microbial resources & technology y
Scction A K

Classification of microorganisms, Haeckel’s three kingdom and Whittaker's

five kingdoin concepts. Three domain concepl of Carl Woesc. Archacbacteria
and enbacteria. Classification and economic importance of al gac, fungi, lichen
and prolozoa up 1o class level. Thallus Organizaiion and importance. Gram
posttive and Grain negative bacteda. B tology and imporiance of metlha nogens,
actinomycetes, fermentative bacleria, rhizobiaceae, cyanobacleria and yeasts.
Section B

Nutritional classification of bacteria. Functional diversity of bacicria
(oxygenicand anoxygenic photosynthesis, fermentations, anacrobic Tcspiration,
diazotrophy, nitrification, denitrification, methylotrophy, mcthanogenesis,

hydrogen production and upiake, sulfur oxidation and reduction). Economic

—_—

Economic importance of Prolozoa and algae. Fealures and life history of

Amoeba, Paramecium, Euglena, Volvor, Oedogonium, Coleochaete,

Voucheria, E, clocarpus, Sargassum, Polysiphonia.
Features and life history of Pwthium, Phytophthora, Mucor

Sacccharomyees, Eurofium, Chaetomium, Pezizq Puccinia, Agaricus, Phomes,
Cercospora, Colletotrichum.

Acellular living entities (VIruses, virusoids, viroids, prinn:.s). Structnre,

multiplication and important diseases caused by them in.man, plants, cattle,

hogs, poults, fishes.

Biochemistry *
1. Numerical exerciseson normality, molarity, molality, percent solution, ppm,

2. Measurement of pH.
3

B7. Combined Practical

ppb solutions.

Preparing buffer, Prepamation of Phosphate buffer and calculation of pH
using Handerson Hasselbach cquation

4. Eslimation of intra and extraceliular protein by Lowry’s method,

5. Estimation of total carbohydrates by anthrone method

6. Phytochernical tests of the following: Glucose, starch, proteins, fats,
tannins, ascorbic acid and anthocyanin, :

7. Soxhlct separation of oils from secds and ifs gravimetric estimation

8. Eslimation of DNA content P ’

9. Estimation of RNA content 5 -

10.  Usinga centrifuge, determine mminiinum time that will be required to seitle
algaliblood cells. | S e e

Microbiology:

™~

Paris of a microscope. Handling. Precautions,

2 - Obtaining Kochler illumination. -

J.

Types and usc of different bright filed microscopes. 1. Dissection
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microscope, 2. Stereo microscope and 3. Inverted microscope.

| 4. Calibration of a micrometer and mic rometry of cclls,
5. © Microscopic enumeration of cells using
a. Drop method and _
b. Cell%ounlers (Neubaucr chamber/ Hemocytometer/ Sedgwick Rafier cclis)
© 6. Numerical exercises on determination ol volume of a cell counter.
7. Simple siaining of yeasi/ molds _ . i
8. Idenlifying different types of spores of fungi- r:umd_lqspﬂrcs, ASCOSpOrCs,
bacsidiospores, uredospores, tclcutospores, pycnidiospores) p
9.  Differentiating akinetes, heterocysts and vegelative ccllls in cy:-anc:-ba cleria
10. Microscopic identification of 5 represcmtatives shny.rmg various thallus
. organizations, each olalgac, fungi and cyanobacteria
11. Microscopic ideéntification of S types of protozoans.
12.  Differential staining: Gram slaining bacleria
‘13, Ubiquity of microorgan; sms .
Cell biology & developmental biology
.. 1. Endospore slaining inbacteria | _
<2 Sectinggng, staining and gobservation of leaf, stem and ool of monocot
-7+ and dicot plants. —
" 3.- Histological slides of cleavage, blastula, gastrula, nerula and tail bu
- . Slages, . ‘ ;
-4 Study sex combs and giant chromosomes of saliva ry glands o
\ - Chironomous or Drosaphila _ ‘ .
5.  Mitotic and meiolic studies in yeast/ onion root lips/ flower buds
| rasshopper testcs/salivary glands of Drosophila
6. %emnnslzfaﬁun of sexual reproduction in algae and protozoa by permanent
- slides. |
7. . Differentiating viable and nonviable cells by {luorescence microscopy
In vitfro Culture o o
L. Methods of sterilization; Wel heat, dry heat and filter sterilization, Sterilizin E
_ Elassware. _ _
2 Determining cflicacy of asepiic techniques _ _ :
3. Methods of disinfection: Pliysical and chemical, and their cfficacy
4. Need, use and cleaning of laminar flow. |
>.  Preparation of stocks of inorganic compounds l‘cn: culturc media, _
6.  Preparing culture medium, its sterilization and pouring the plates, preparing
tubes (Liquid, slants, stabs). _ _
7. Selectiveqculﬁvatinn of fungi, aclinomycetes, bacleria and studics on
their micro and macromorpliological fqatu:_'es. _
8. Dual culture method for Protozoa. Cultivatin g Pamamecinm.
9. Cullivation of virus in chick embryo.
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B.Sc. Part I examination

C5 -1 INORGANIC CHEMISTRY

Time:3 Hours Max. Marks:50
Unitl
A. Chemistry of Elements of First Transition Series

Characleristic properiies of d-block clements.

Properlies ol the elciments of the first transition series, their binary com-
pounds and complexcs illustrating relative stability of their oxidation states,
coordination number and geometry.

B. Chemistry of Elements of Sccond and Third Transition series.

General characteristics. comparative treaiment with their 3d-analogues in
respect ol ionic radii, oxidation states. magnetic belmvmur spectral properties
and stercochemistry.

UnitI1
A. Coordination Compounds

Werner’'s ccordination theory and its experitnental verification, clfective

atomic number concept, chelates, nomenclature of coordination compounds,

isomerism in coordination compounds, valence bond theory of transition
metal complexes.

B. Chemistry of Lanthanide Elemenis

Electrenic structure. oxidation states and 1onic radii and lanthanide con-
traction., complex formation, occurrence and isolation, lanthanide compounds.
C. Chemistry of Actinides

Genceral features and chemislry of actinides, chemisiry of separation of
Np. Pu and Am from U, similarities between the later actinides and the later
lanthanides.

Unit I

A. Oxidation and Reduction

Usc of redox potential daia-analysis of redox cycle, redox stability in
water-Frost, Latimer and Pourbaix diagrams. Principles mvnhcd in the extrac-
tien of the clements. -
B. Acids and Bascs :

Arrhenius, Bronsicd-Lowrny. the Lux-Flnod solvenl Sysicm and Lewis
concepls of actds and bases,
€. Non-aquecous Solvents

Physical properiies of a solvemt. types of solvents and tlheir general char-

acterislics reactions in non-aqueous solvents with reference to liquid NH; and
llqull:l SO-:

C6 - ORGANIC CHEMISTRY

Time:3 Hours Max. Marks:50
Unit I

A_ Electromagnetic Spectrum: Absorption Spectra
Ullraviolet (UV) absomlion spectroscopy- absorplion laws (Beer-Lam-
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bert law). molar absorpuvily, prescniation and analysis of UV spectri. types of
clectronic transitions. clfect of conjugation. Conceplt of chromophore and auxo-
clhrome. sathchoromic. wpsochronuc., hwperchromic and hvpocliromic shifts.
UV spectra of conjugated encs and cnones. Inlrared (IR) absorption spectros-
copv-itolecular vibrations. Hooke's lavs. sclection rules. intensity and position
of IR bands. measurcment of IR speclmum, fingerprint region. characteristic
absorption of various funclional groups and literpreiation of IR spectra of
simpic organic compounds,
B. Ethcers and Epoxides

Nomenclature of cihiers and methods of their formation. physical proper-
lies. Chelnical rcaclmns-clcamgc and autoxidation. Zicsel's method.

Synthesis of epoxides. Acid and basc-catalyzed ring opening of cpoxides.
oricntation ol ¢poxide ring opening. reactions of Grignard and organolithtinm
reagents with cpoxides. '

Unit IJ

A. Alcohols

Classilication and nomenclaturc.

Monohydric alcolwls-nomcnclature. methods of formation by reduction

‘of aldelivdes. kclones. carbosylic acids and csters. Hydrogen bundmj: Acidic

nature. Reactions of alcohols.

Dilivdric alcohols-nomenclalure, metheds of [ormation .chemical reac-
tions of vicinal glycols. oxidalive cleavage | Pb(OAc), and HIO, | and pinacol-
pinacolonc rcarrangcmcit, _

Trihvdric alcohols- nomenclature and methods of formation. chemical
rcaclions of glyvcerol,

B. Phenols

Nomenclature. structure and bonding. Preparation ol phenols, phvsical
propertics and acidic character. Comparative acidic strengths ol alcolols and
plienols, resoniance stabilization of phicnoxide ion, Reactions ol phenols-clee-
trophilic aromatic substilmion. acyvlation and carboxylation. Mecchanisins of
Frics rearrangement. Claisen rearrangement. Gatterman synthiesis. Hauben-
Hooesclh reaction. Lederer-Manasse reaclion and Reimecr-Tiemann reaclion.
C. Carboxylic Acids

Nomcnclature. structure and bonding,. physical propertics. acidily of car-
boxyiic acids. cffccts of substituents on acid strengih. Preparation of carboxy-
tic acids. Reactions of carboxylic acids. Hell-Volhard-Zelinsky reaction. Syn-
thesis of acid chilorides. csters and amides. Reduction of carboxylic acids.
Mechanism ol decarboxylation.

Mcethods of formation and cheiical reactions o, halo acids. Hydroxy ac- -
ids: malic. tartaric andcitne acids.

Mcihods ol formation and chetmical reactions of unsaturated monocar-
boxylic acids.

Dicarboxylic acids: methods of formation and effect of heat and delwdrat-
ing agenis,

D. Carboxylic Acid Derivatives
Structire and nomenclature of acid chiorides. cslers, amides (urca) and
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acid anhvdrides. Relative stability of acal derivatives. Physical properties.
interconversion of acid derivatives by nucleophilic acyl substiiuion,
Prcparalion of carboxylic acid derivalives. chemical reaclions. Mcchanisins of
csierfication and hydrolysis (acidic and basic).
Unit 111

A. Aldchydes and Kelones

Nomenclalurce and struciure of carbony1 group. Svithesis ol aldchydes
and kctones with particular reference o the synthesis of aldelydes [rom acid
chlorides. synthesis of aldchydes and ketones using 1.3-dithianes. synihesis
of ketongs from nitriles and from carboxvlic acid. Physical propertics.

Mcchanisim of nucleophilic additions {6 carbonyl group with particular
emphasis on benzoin, aldol. Perkin and Knoevenagel condensations. Conden-
salion withammonia and i(s derivatives. Willing reaclion, Mannich reaction,

Usc of acelals as protecting group. Oxidation ol aldchydes. Bacyer-villiger
oxidation ol kelones, Cannizzaro reiction. MPV, Clermmmensen. Wolfl-kishner,
LiAlH,and NaBH. reductions. Halogenation of enolizable ketones.

An introduction 1o o[} unsaturated aldehydes and ketones.
B. Organic Compounds of Nitrogen

Prepargtion of nitroalkancs and nitroarcnes. Chemical rcactions of
nitroalkancs.

Mcchanisms of nucleophihe substilution in nalrgarenes and (heir reduc-
lions in acidic, ncutral and alkaline medha. Picric acid. Halontroarenes: rcaciiv-
ity, Structure and nomenclaterc of amines, physical properiics. Stercochenustry
ol amines. Scparation of a mixiure of primany, sccondary and terilary dnines.
struclural features cllecting basicity of amines. Aimines salis as phasc-transfcr
calalvsts. Preparation ol alkyl and anvl amuines( reduction of nitro compounds.
nitriles).reductive amination of aldchvdic and kctlonic compounds. Gabricl-
phthalimide reaction. Hofmann bromainide reaction.

Reaction ol antines. ¢lectrophilic aromaltic sobslitution 1in anv! amincs.

rcaction of amincs with nitrous acid. Svutheric transformation of anvi ¢iiaxo-
nium salis. azo couplimpy.

C7- PHYSICALCHEMISTRY

Time: 3 ipurs Nlan. Naeio s

Unit 1

A, 'Thermedynanics-i

Definttion of thermodynamic lcrms: systent. swiroundings cte. 1y pes of
svslens, intensive and extensive propertics, Stale and path functions and
Lheirdilferentials, Thermodynawic process. Concepl of iicat ané worlk,

st Leow of Thermodvnannes: Slalcment. delinimon of inlernal energy
and enlhatpy. Hent capactly, heal capacitics al constant volume and pressurc
and their relationship. Joule's law-joule-Thomson ceclicient and inversion
temperature. Caleulation of wg. dU. & dH [lor the cxpansion of 1dcal gnscs
uhder isothermal and adiabatic conditions for reversible process

fhermochemistie slandard sinte, standard enthalpy ol [ormalion-Hess's
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Law of heat summation and ils applications. Heat ?.f rcgicling 2:1 ;ﬂélissl;a;l_glrif;
' ' 11011, ik
constant volumie. Enthalpy of ncutraliza )
zﬁﬁgayna?ngtils calculation from thenne-chemical data. temperature dependence
of enthalpy, Kirchboff's equation.

o ThSecugl% Jaw of m]:;niiudyfﬁaﬁﬁcs: need for the law, different slalements ol

the law. Camotcycle and its efficiency, Camot theorem. Thermodynamic scale
uflerrgoerﬂ;rleﬁ cnlropy: eﬁlrdpy as a state function, cniropy asil i:uncll'mn of
vV & T, entropy as a function of P & T, entropy change 1mn physical mnEge:
Clausi;is incquality, eniropy as a criteria of spontaneity and equilibriuim. &0
inideal gases and mixing of gascs. | —
mp}r??h]:ﬂg:’iw af ther%nad ynamics: Nermst heat theorem, ?ldlenii[:lll T;c; :“:;:;::11;1‘b _
' ' tion of abscluic entropy Irom Qi acit
cept of rcsidual entropy. evalua . | D o e
i holiz functions; Gibbs function { ) an | :
?iilﬁ-(il)bl;: ?ﬁmmic quantities, A & G as criteria for thermody 1.1:1 mic
equilibrium and spontaneity, their advantage over cntropy change. Varialion
of G withAwithE, Vand'T. _
Unit 11
jcal Equilibrium _ 2 '
A{" Ggﬁ:ﬁnmn conslant and freec encrgy. Thermodynainic derivation of lawn
ion. Le Chatelicr’s principle. |
° HHEEE:E?;I:I isotherm and reaction isochorc- Clapeyron cquatioh and
Clausisus- Clapeyron equation, applications.

ilibrium .
- P%ﬁeﬁi:ul and meaning of the terms- phase, componcnl and deerce of

freedom, thermodynamic derivation of Gibbs phase rule, phase cquitibria of
’ stem- water, CO, and 8 syslems. .
o c;?apsagﬁna ol 1wo coniponcnt sysicm- solid-liquid cquilibria, simple
ilverisatl sad.

:  Bi-Cd. Pb-Ag svslems, desilverisation of lea | | ]
cmﬁggli?ilsﬁdu,ﬁnns- Ec:-rhpuund formation with congruent melting pglgl (z;hég
Zn) and incongracnt melting point, (Nacli'.‘l-l_-I-lO). (FeCl;-H-0} ana Lustdy

Freezing mixtares, acetone-try 162, ‘ o |
Hzo)i}ir:lﬂg—liqlﬁd mgixmres- ideal liquid mixtures, Raonlt's and Hm:r} s law.
Non-ideal system-azcolropes- FIC1-H,O and ethanol — waler s) 5:*51:1}1 e-;.-" e

ParliaﬂymiscibleliquidS—PhEnni-wﬂlcr_ i uethylamine. nicoinge-walcr 5y
Iems.mer and upper consolute lcm perature, Effect of impurnly O consoluic

rL‘Emlmmmm'1:1‘Le].'l ids. steam dizlillaucn

15C1 uids, s sliflauen. o , o

E::?:Ilsl disi:i;uiuu Law-thennodynamic derivallon, @ pplicalions,

EpHDaﬁniliun of pH and pK, delermination of pH_l using hydrog=21.
' | ; thods.

: lass clectrodes. by potentiometnc me o redeat

qmmgli‘;‘lg::-ﬁlfmﬂm of buffer action, Henderson-Hazel equalioll. St ol

ciz of salts.
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Corrosion-types. theorics and mcthods of combating it.
Unit 111 -
A. Electrochemistry-I

Electrical transport-conduction in metats and in clecirolvie solutions.
specific conduclance and cquivalent conductance. measurcment of equia-
lent conductance. variation of cquivalent and specific conduciance with. dilu-
on. :

Migration of ions and K ohlrauscl law. Arrchenius theory ol electrolyte
dissocialion and its limilations, weak and strong electrolyics, Ostwald s dilu-
tion law ils uses and limilations. :

Dcbye-Huckel-Onsagar’s equation for sirong clectrolyics (elementary
trealiment only). - |

Transporl number. definition and delermination by Hittorl method and
moving boundary mcthod. r

Applications of conduclivily mcasurcments: determination of degree of
dissociation. determination of K, of acids. determiniion ol solubility product
of a sparingly soluble sallt. conductometric titrations, - !
B. Elcctrochemistiv-11 :

Tvpes of reversible clectrodes-gas-metal 1om. metal-insolublc salt-anion
and redox clectrodes. Electrode reactions. Nernsl cquation. derivation of cell
E.M.F. and singlc clectrode polential. standard biydrogen cleetrode- refercuce
clectrodes-standard clectrade potendial, sign conveniions. clectrochemical sc-
rics and its significance. x

Electrolyvlic and Galvanic célls-reversible and irreversible cells. conven-
tional representation of clectrochemical cells.

EME of a cell and its measurements. Computation of cell EMF, Calculation
of thermodynamic quantities of cell rcacltions{(AG AH, and K), polarization.
over polential and hydrogen over voliage. -

Concentration cell with and withoul transport. liquid junction potenlial.
application of concentration celis. valency of ions. solubilify product and ac-
tivity coclficicnt. potcntiometric litrations.

C8 : PRACTICALS

Time:6 Hours

Inorganic Chieinistioy

(A) Calibration of fractional weights. pipelics and burcites. Prcparation of
standard solutions. Dilution 0.1 M (o 0.001 M solutions.

(B) Quantitative Anlysis

Volumetric Analysis (Any Four) - % i

i) Deilcrmination of acelic 2¢id in commercial vinegar using NaQOH.

@) Dectermination of alkali contcrrt-antacid lablel using HCL

(i) Estimation of calcium content in chalk as calcinin oxalatc by
perinanganoinciry. '

(iv) Estimation of hardness of watcr by EDTA.

(v) Estimation of ferrous and ferric dichromate method.

Masx. h*i_:li-ks:T:T-

mmmm T

2

ll’h_v.'sii::l Chemistry (An

@ B ﬂf.ﬂ..'l'.ﬂ.ﬂj‘ﬂﬂb"&'/ 3.
stimali ' '
© Gen ":Lti?':;iuﬁgnclz using thiosulphatc.
{.1? Afml},'sis of Cu as C‘u.SCN
(1) Nias NidimelhyIphvoxine
Organic Chemistry” |
{fi] Ch l'nmulugml;h viAny F;uur]'
E:IJ} gcmlmliun_ R,-\':alucs‘ ider
reparati Arali
i E[]::-n mri E-::irlt; 1;?] Ec-p.:lrgl; onof 2.:1 -dinil rophenylhydrozone ofacel 2
i) Scparre:] c;l‘ L nu'?::l 3-one us_mgtp!uenc and light petroleum (43'?5%- h
Y ey xXturc of dves using cyclohexane and cihyl ac-clﬂ.l{::
(iv) S_epﬂr'aliun of a mixture | -
uc acrd, Leucine and gl
(v) Eepzlrzuinn of a mixture of D,L-alani
- SICIL.'::l]I:D:.:ﬂCEIIE acid: waier(4:1 :3). sp
usir;girll IEH o' monosaclhharides-a mixture of D-; alact
-outanol: acelone - walcr(3:5:1) s —— F['ldD
=i ) spray reagent-aniling |
(B) Qualim!iveﬂnal_}'sis

Idcntification ofan g rganic compound thron

s18, delerminatj | i ‘
0 on of melting point and p
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ulamic acid. Spray reagent-ninhydrin.

ne, glycine and L-L eycine ns;

ray reagen(-ninlydrin, L

1vdrogen

gh the functiona] group ai

: . panaly-
reéparation of suitable de:iv;r-
_ "Four)
Determination or uxi: {

Ion transition iem '

'11!:151[1:::3 :tc:l.lill':cfd&_ alometric method (c g.hrinpcrﬂ:'.l‘]l:etlfu—lr glgr%: E;I;ubslancc ’

+ e clicet of a solute(c g Na(l, sut;r::uznur::r acidl) nnzfl?é critical

solution temperay
alure of (wo panially micci . .
S¥siem) and to delermine the con Elcymr;ﬁ:}ble liquids (e.g. phenol-water

plicnol-waler system. n of that solute in the given
To cons(ruct (he

ity of benzeic acid at di
of the dissolution pmcessf“ different temperalures and

To d [ |
clermine the cnthalpy of neutralization of a weak acid/yweak

VCrsus strong base/ i
slrong acid a : base
of the weak acidAveak bfse e delemmine diie enthalpy of jonisation

Todcierntine (]
z enithal ' I
Iate the tattice cnergy ¥ ek

SEuI{n iy of calcium chloride
Il::urgi nﬂigf Examination (B.Sc. Pari- o)
A- Calibration & p
B-One Exercise
C-Onec Exercise
Organic
A-OneExercise

d r:alcilun chloride and caicu-
from its enthalpy data using

Max. Marks75

reparation of solution
05
=10
-10

-10




e i e e o e S il e L L s R =

34 /M.D.5.U. Spllabus/ B. Sc. B;?arecilrla!ﬂg]r

B-One  Organic Campound -10
Physical
One cxperiment is Lo be performed -20
Viva 05
Record R
BS8. Comparative physiclogy
Seclion A

Comnparative account of the mechanismns of food uptake In animeals.

Digestion of food. Uptake ol the nutrienis by plant, animals and microorganisius,

Transporl of nuirients across the cell membrane for energy, structure and
storage. Concept of exoenzymes and endo enzymcs, boun_d and soluble

enZymcs.
Section B

Melabolism: Integration of catabolism and anabolism. Secondary
metabolism, regulation of metabolic pathways, compartmentalrzation of
metlabolic pathways in microorganisms and higher Organisms, _

Photosynthesis. Diversity of Phototrophs. Chloroplast structure. Pigments
involved in photosynthesis chlorophylls, carolcnoids, xanthophylls,
phycobillins. Light and dark reaction. C3 and C4 pathways. Comparison of

plhiotosynthietic systems of plants and bacteria, Pholorespiration.
Section C

Respiration: Glycolytic pathway. Citric acid cycle, glyoxylate £ycle. Penlose

phosphate pathway, their significance, encrgetics and enzymology. |
Electron transport chain, phosphorylation and ATP production. Anaerobic

respiration, Fermentation. A comparalive account of respiralory processes of
microorganisms, plants and ammals.

B9. Molecular Biology
Section A N
DNA as the genetic material. Hershey & Chase experiment. Conrat and
Senger's experiment. Structure of DNA, Watson & Crick’s Model, Types of
DNA, Meselsen & Stahi’s experiment, DN A replication, genome complexily,

packaging of DNA into chromosomes. Euchromalin, helerochrainatin, repetilive

DNA, DNA denaturation and renaturation, Genetic informaiion content- C-

value paradox and reassociation kinetics. Genetic code, Steps of prolein

synthesis and their details. Structure and types of RNA and their functions
Section B g .
Transcription of RNA in prokaryotes and eukaryotes. Steps in
transcription. Maturation and processing of RNA. " " -ar o _
Translation; Comparison betwecn prokaryolic and eukaryotic translation.

Post 1ranslational processing of proteins. . B ®
Genelic recombination. Molecular aspects of recombination, Homeologous

and heterologons recombindtion. Holliday Model. Gene e_:-:prcssiun and

organization in inttochordrion and chloroplast. -
Section C s
Wegulation of expression in prokaryotes and cukaryoles. Operon concepl.
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Inducible and repressibl ' it
¢ operons, Negative and positive re ! A
of lacand Aryp o P gulation. Delails
_ Ge_ne cornitrol of deveclopmenlt in Drosophila, hormonal conirol of penc
r::;pressmn- rfagul_almn of alternate pathways of transcript splicing. regulalion
oI complex circuits of gene expression in cukaryoles.

B10. Plant resources & Technology
Basic feat { A
catures of anatomy of cry ; ' Iversity
[orms of sepds, fruits, fluu.*ers; leavgs?ﬁgﬁg sﬂ-;ziﬂ:zrwmgams. PRl
Clagmlﬁcaliun of plants upio family level. Vegetative and Moral
characteristics and economic Imporiance of cucurbilaceac. Fabaccae Cruciferac
and Poaceae (Graminae). Pieridoplivies with specific refercnce [D:fi'zuﬂa ‘
Scction B -
~ Forest products: Teciona, Delbergia, Tecomella. Medicinal planis:
C‘mcfmna,. IVithania, Pharmacological and ethnobotanical traditional mcc]I]icincsl
Characierization and fornmulation of crude drugs in Ayurvedic syslem Phni
sml;_rces_qf_ homeopathic medicines. Fuel Crops: Jojoba Euph.ur:;ia
andsyphilitica, Calotropis procera Characteristics, culiivation ::;nd cxtraction
of 0il. Edible and poisonous fongi. Cultivation of difTerent Lypes of mu.sh;umns
| Scction C '
i situ and ex sitwe methods of conscrvation of phytodiversity, /i vitro
?mhuds in _plﬂ]:_u tissue culture. Nutrient media, Use of érmﬂh rcghl‘murs In
Hro fer_nhzatmn. Ovary and ovule culture. Micropropagation {clnilal
gm;i):':lgflxpnn), organ t:ullure_- anther, embryo. cndosperm culture and their
aggl;gaaﬁf;s:. Organogenesis and somalic embryogenesis-techniques and
R _P;'ulc{plast culture- Isolation, rcgeneration, viability test. somatic
hyqu!zuqﬂn, mellmd_s gf proloplast fusion. Practical application of Somatic
p gvl;ﬁ;zalrlgg and cybridisation, Smnaclnnql vanalions and (hreir significance,
2 lp uction of secondary metabolites- techniques and significance.
ant cell suspension culture to produce saffron and capsicin.

B11. Biophysics & Biotechniques II
Electro lic radiali g

. maguclic radialions: Light rays, refraction, Sncll’ 2 I ;
sphe.ncal surfa;:e, Diffraction, Intergfer;ﬁ}ce, single slit, n{::mifk;;l I':]Illglg;%
Eizungs, rcsolving power of 2 grating, dispersion of a grati ng, IPolarization
qtg;ncy and w.a'.rui:mrlgth1 colour, spectrum. ’
Serving cells and microorganisms: Principles of microscopy
flier;trfartniiinbim ﬁdjau:ms, magnjﬁcalinq, numerical aperiure, rcsolving p-n','.l':::}r.
= om Aberrations. Devlﬂpme:lu of MICTOSCOpEs from simplec bright licld to
1l croscopcs. Types of microscopy, principles and uses: Visible hght

(Ilfark and bright _ﬁeld), Fluorescence microscopy. UV and Electron basced
_rrmcrascpp;,' tecluuqu_cs. Stereo and Invered microscopes and their uses.

fansnussion, Scanning and Scanning Tunneling Microscopes.
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Scclion B

Photons. LASER. Momenlum of radiation. Complon clTect and X-rays.
Bragg's law. Project scafarcr. micromnave ovens. Black-bods radiation and
spectrum. Photons from a light bulb. Signal 10 noisc ratic. E’hulmmlltipl_icr.
Solar ballery. Laser surgery {photocoagulation). Structure [aclor expression,
clectron density cquation, The Planck 's hiypothicsis. wave-particle dualily. matter
waves and de Broglic Liypothesis, Principles of Spectroscopy. Encrgy levels.
cxcitation, absorption. clectronic, vibrational. rolational spectra, Types of
spectroscopy and their uscs.

Density and specilic grnity. Archimedes” principle. Prsccure and Buovanl
force. Units of pressurc. Sphygmomanometer. Gas laws, idcal gas. Avogadro’s
laws. Pressurc. altitude and autoclaving and pressure cooking. Fluid flow,
Bernoulli's pringciple. Viscosity and Poiscutlle’s law. Units of viscosity, Stoke's
law. Reynold's nuimber. Osmosis., Waves. Surface tension.

Scetlion €

Radioactlinity. radioactive nuclei. Physical and biological half life, handling
1nd standardization of a- and b-cmitting isotopes. Uranium. Radium-the Cune
and Plutonium. Thorium. Radioactive series. Nuclear systematics. Nuclear
fission, 3

Breeder reactors, ccolopical [all outs. Biological applications.
Radiolabelling. Diagnosis (Radioimmunoassay) Tracers. GM and Scintillation
Counters. Therapy (Neutron activation, therapy), Radiation dose (Rocnigen.
Rad and Rem) and safely. Uses in molecular biology. Shiclding and other
precautions. Radiocarbondating. Tritium dating.

Boolks: Plivsics (1988), Machlup, Wiley International Edition. John Wiley

and Sons., New York

B12. Ecology & Environmental biotechnology
Scction A
Basic principles of ccology. Ecosystem, population. commnunily,
succession, ecological pyramids, (rophic levels, food chains, food webs, guild,
productivity. Abiotic-biolic factors and their inleractions. Leibig's law of
minimum and Shelford’s law of tolcrance. Combined concept of limiting [aclors.
Biotic — biotic interactions Adaptations: hvdrophytes. halophiles. xerophiles.
Biodiversity. Measures ol biediversity and their limitations. Concept of
niche and evolution of biodiversity, Information and stability of a sysicm.
Biogeochemical cycles of walcr. carbon. nitrogen and phosphorus.
Scction B
Envirorumental Issucs; Ozone hole, Global wanming. EI Nino, pollution.
eutrophication. Biology in warning systems for environ mental disturbance-
Ecological indicators. biomarkers.

Liquid. solid {degradable. nondegradable. xenobiotic) and gascous wasics. -

Bioremediation. Wastewalcr treatiiient, Oxidation ponds and activated sludge
process. Solid wasle treatment for degradable wastes. Anacrobic trcatmend.
composting and vermiculture. Flue gas (reatment sirategics.
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. Scetion C
Rn::suurccs: Renewabie and non reneywable, Green technologies. Fuels
and llllcll' ﬂl[Cl‘l"lHIl"'.’GS. Biofertilizers v/s [ertilizers, pesticides vis biupesﬁcides
plast:ps v/s h:pplastics,- surfaclants v/s biosurfactants, polymers (gumsj
adhesives, Iu!mcnnls) v/s biopolyiners. Production [echm:;lngy of Rhizobium.
cyanobaclerial bioferlilizers and Bacillus thuringiensis. Qre leaching-

(biomining). Biofuels; biodicsel lro :
produclion. ki pc crops. gasohol, blPEHS, hydrogen

B13. Cellular Interactions
_ | . Section A .
o Scmiochemicals: P.:Ilﬂmnnes, Kairomones, Pheromones. Hormones
recamT.nﬁ. Mécl{ét.t:hcnucals. Antibasis, antibiotics, bacteriocins Celi-celi
oghition and adhesion. Signal transduction in cells: Electrical si
messangers and receplors. : Sieilikal siepnte

Delense in microorganisms: Agai : :
, : Against other microorganisins, heavy me
DNA damage and higher organisms. 18 s. heavy metals,

Section B
) P]:ml. dcrcnsc-._s ‘unfavourable cnvironmeni, hormonal regulation. drought
i.sjm? 1val. air pollution, hc;:w:,r metals. infection. signaling molccules in defense.
LAelense 1nnvertebrates: internal defense in molluscs arlliropods. inleractions
in defense. , | '
Declense in non mamimalian verteb : ' '
_ rates: cclls and tissues of iimniune sy'st
1n fish and birds, antigen recognitiorn. B-Ivin ] o,
; . B-lyinphocyles, its structurc and fun
Effect of temperature, stress on fish LMmunily. whon.
. lian det Section C
anunalian aclensc: physicochcmical barriers. Immun )

_’ an d ply : : clogyv. Passive
active and acquired imununity. Humorl and cell mediated immunig?.. Cells and
organs nl:rr_umnun_c responses and their functions, Antigens Faclors affccling
Enllgcmcu}: Antibodies, their structure and types, Production of antibodies

onmplement system. H:,pcrscnsilivi (v and allergic reactions. -
-~ IlnlnunoFll:]gnu?ucs in Typhoid, Syphilis, Typhus fever and HIV. RIA &
= aj.l":‘.qﬁbaic‘f:;f;mnes,l history, It_vpcs and iheir production stratepics. Vaccines
allablcand vaccination schedules for children. Imporance i
precaulions in vaccinations. i o cold chain and
Books: Counollc A.. Leach C.K._van Dam-Micras, MLC.E. (cds) 1993

Dcfense mechanisins. Biotechnology by O : :
Butierworth Heinemann. Oxford. & by Upen Learning (BIOTOL) serics.

: B14. Combined practi
Physiology ned practical

. Internal anatomy of cockroach (disscction). ruminants and men (models).

2 ED?ImunSIralinn of plasmolyisis using Roheo discolor leaves/red blood
clls ‘

3. Dmlnnnsllratiun of osmosis by potalo osmoscope
1. Estimation of cllerophx11 by hot methanol extraction method

— i |
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5.

7. Estimationof respiratory rate by Warburg method . »

8.  Deémonsiration of catalase activity and peroxidase

Y. Demonsiration of exoenzyme activities- cellulascs and anqua..cs

10. Demonstration of fermentation by yeast.

Molccular Biology

1. Extraction, gstimalion and purification of protein from animal/microbial
source by sall precipitation and orpanic solvent method.

2 Scperation of proteins by polyacrylamide gel clectrophoresis

3. Demonstraton of DNA transfer by transformation and conjugation it
bacteria by leaching kils.

4.  Extractionof DNA from plant/animal/microbial cells.

5. Restriction digestion of DNA followed by agarose gel clectrophoresis -
and gel documentation _

6. Isolationofplasmid DNA (rom Escherichia cah

Plant resources & Technology -

1.  Preparation of plant tissue cullure medium; MS, Nitsche and White’ 5. :
mmedia,
Production of callus and suspension culture
Isolation of plant protoplasts.
Plant production through tissue culture (shool tip and nodal culture)
Aniher cullure
Preparation of syniliclic sceds

iotechniques

Mechanical methods of cell disruption of animal/plant cells
Chemical methods of cell disruption of Gram negative bacteria
Ultrasonication (o break cclls of Grain positive bacteria
Methods of concentrating thermolabile solutions: rotary evaporalor,
iyophilizcr.
Paper chromatographic separation of pigments
Phytochemical tests of the following: Glucose, starch, proteins, fats,

MO R

SR

&3~

Estimatior ~Fphotosynthelic railc using light and dark lznloﬁlé method

lannins, ascorbic acid and anthocyanin.
TLC of sugars/amino acids
Demonstration of Beer and Lambert's law
Determining 1_,. of a coloured solution

cology & Environmental Biotechnolopy

Calculate diversity index of a community of plants/algac

Oligodynamic effect of metals on bacierial populations

Microscopic and macroscopic differentiation of root nodules and root
galls,

Observing inycorrhiza.

Demonsiration ol antibiolic activily of Periciltitn or any other organism
Declermination of pollution in water/food using Escherichia coli as
indicator.

Determination of Blood groups

Demonsiration of precipitin test

N
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9  Demonstation of ELISA
: - ¢
B.Sc. Part 111 examinatiqn w.e.f-

- INORGANIC CHEMISTRY
Time : 3 Hours Max. Markcg:50
Unit-I
{a) dMeid-tigand Bonding in Transition Metal Complexes
Limitations of valence bond theory, an elementary idea of crystal-field theory,
crystal field splitting in octahedral , tetrahedral and square planar complexes,
factors affecting the crystal-field parameters. .
(b) Thermodynamic and Kinetic Aspect of Metal Coraplexcs
A brief outline of thermodynamic stability of metal complexes and factors
affecting the stability, substitution reactions of square planar commplexes.,
1 Unit-H
(a) Magnctic Properties of Transition Metal Complexes
Types of magrnietic behaviour, methods of determining magnetic suscepﬁb:ht}-,
spin-only fonnula. L-S coupling, correlation of p, and p  valies, orbital
contribution to magnetic moments, application of magnetic moment data for
3d-metal complexes. :
(b) Electronic Spectra of Transition Ivictal Complexes
Types of clectronic transition, selection rules of d-d transitions, spectroscopic
ground siate, specirochemnical series. Orpgel-cnergy level diagram for d'and
d®states, discussion of the clectronic spectrum of [T:(I-QD)G]-"* complex jon.
Unit-1IX
Organonetallic Chemistry _
Definition, nomenclature and ¢lassification of organometatlic compounds.
Preparation, properties, bonding and applications of alkyls and aryls of Li,
Al Heg, Sn and Ti, a bricf account of metial-ethylenic conthlexes and homoge-
neouws hydrogenation, mnnunmlea: carbonyls and the nature of bomlmg [n
metzl carbonyls. . % | . '
? Unlt-lV
Bioinorganic Chemistry '
Essential and trace elements in biological processes, melallporphmns with
special reference 1o haemoglobin and myoglobin. Biological role of alkali and
alkaline carth metal jons mth sp::cla.l reference to Ca®', Nu.mgcn f'malmn
FUnit-V .
{(a) Hard and Soft Acids and Baswes{HSAB)
Classification of acids and bases 25 hard and soft. Pcarsnn 5 HSAB concept,
acid base strength-and hardness and sofiness. Symbiosis, theoretical basis -

of hardness and sofiness, electronegativity and hardness and sofiness.
(b) Silicones and Phosphazenes

Silicones and phosphazenes as c:v:amples of organic polymers, natum ofbond- .
ing in riphosphazencs. :
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C10 - ORGANIC CHEMISTRY

Time : 3 Hours . Mac Marks:50
UNTHI
Spectroscopy |

Nuclear Magnetic resonance (NMR) spectroscopy. .
Proton magnetic resonance('H NMR) spectroscopy, nuclear shielding and
dishielding chernical shift and molecular structure, spin-spin splitting and
coupling conslanis, areas of signals, interpretation of PMR spectra of simple
organic molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2,-
tribromoethane, ethyl acetate, toluene and acetophenone. Problemts pertain-
ing to the structure elucidation of simple organic compounds using UV, IR
and PMR spectroscopic techriques : |
UNITI
(a) Organometallic Compounds S .
Organomagnesium compounds: the Grignard reagents-formation, structure and
chemical reaction : .
Organozing compounds:formation and chemical reactions. -
Organolithinm compounds: formation and chemical reactions.
(b) Fats, Qil and Detergents -
Natural fats, edible and industrial oils of vegetable origin, common fatty ac-
ids, glycerides, hydrogenation of unsaturated oils. Saponification value, io-
dine value, acid value. Soaps, synthetic detergents, alkyl and aryl sulphonates.
UNITHID

Organic Synthesis via Enolates .
Acidity of a-hydrogens, alkylation of diethyl malonate and ethyl
acetoacetate. Synthesis of cthyl acetoacetate: the Claisen condensation. Keto-
enol tautomerism of ethyl acetoacetate.
Alkylation of 1,3ithianes. Alkylation and acylation of enamines.
' UNITHV ‘
{a) Carbohydrates -
Classification and nomenclature. Monosaccharides, mechanism of osazone
formation, interconversion of glicose and fructose, chain lengthening and
chain shortening of aldoses. Configuration of monosaccharides. Erithre and
threo diastereomers. Conversion of glucose into mannose. Formation of
glycosides, ethers and esters, Determination of ring size of mon osaccharides.
Cyclic structure of D(+)- glucose. Mechanism of mutarotation. Structare or
ribose and deoxyribose. : : .
An introduction 1o disaccharides( maltose, sucrose and lactose) and
polysaccharides( starch and ccllulose) without involving struchire determi-
nation. . z *
-(b) Amino Acids, Peptides, Proteins ind Nuclecic Acids
 Classification, structure and stereochemistry of amino acids. Acid basc
behavior, isoelectric point and electrophoresis. Preparalion and reactions of
o-aminoacids, | -
Structure and nomenclature of peptides and proteins. Classification of pro-

]
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teins. Peptide strpcture determination, end group analysis, selective hydroly-

sis of peptides. £lassical peptide synthu.is, solid-phase peptide synthesis.

Structures of peptides and proteins, level of protein structure. ‘Proteins dena-

turatiofn/ renaturation. .

Nucieic acids: introduction, Canstitutior of nucleic acids. Ribnonucleosidas

and ribonucleotides. The double helical structure of DNA.
UNIT-V

(a) Synthetic Polymers '

Addition or chain-growth polymerization Free radical vinyl polymerizafion,

lonic vinyl polymerization, Zicgler-Natia polymerization and vinyl polymers.

Coandensation or step growth polymerization. Polyesters, polyamides, phenol

formaldehyde resins, urea formatdehyde resins, epexy resins and poly-

urethanes. ' ‘

Natural and synthetic rubbers,

(b} Synthetic Dycs .

Colour and constitution (electronic concept). Classification of dyes. Chemistry

and synthesis of Methyl orange, Congo red, malachite green, Crystal violer,

Phenolphthalein, Fluorescein, Alizarin andindigo. '

Cll - PHYSICAL CHEMISTRY

Time : 3 Hours Max. Marks:50
% ® UNITH ;

Elemcn!anr Quantum Mechanics '
Black-body radiation, Planck’s radiation Jaw, photoclectric effect, heat capacity
of solids, Bohr’s model of hydrogen atom (no derivation) and its defects,
Compton effert.
De Brogile hypothesis, the Heiscnberg’s uncertainty principle, Sinusoidal wave
equation, Hamiltonian operator, Schrodinger wave equation and its importance,
physical interpretation of the wave function, postulates, of quantura
mechanics, particlc in a one dimensional box. _
Schrodinger wave equation for H-atom, separation into three equations
(without derivation), quantum numbers and their importance, hydrogen like
wave functions, radial wave functions, angular wave functions. :

: UNIEI
Molecular orbital theory basic ideas- criteria for forming M.O from A.O,
construction of M.O’s by LCAO-H,* ion, calculation of energy levels From
wave functions, physical picture -of bonding and antibonding wave
functions, concept of 6, ¢* x, n* orbitsls and their characteristics. Hybrid
orbitals-sp, sp?, sp> calculation of cocflicients of A.O.'s used in 1these
hybrid orbitals. ) '
Introduction to valence bond model of H, comparison of M.Q. and V.B.

models. :

' UNIHH
Spectyoscopy - -
Introduction : electromagnetic radiation, regions of the spectrum, basic
fcatures of different spectrometers, statement of the Born-Oppenheimer
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approximation, degrees of frsedom.
Rotgtional Spectrum
Diatomic molecules, Energy levels of a rigid rotor (semi-classical pnnclplﬁ).
scleclion rules, spectral intensity, distribution using population distribution
(Mam:ll-BoItzmann distribution) determination of bond length, qualitative
description of non-rigid rotor, isotlope effect.
Vibrational Spectrum
Infrared spectrum: Encrgy levels of simple harmonic usr;ﬂ!atur selection rules,
pure vibrational spegirum, intensity, determination of force constant and
qualitative relation of force consiant and bond energies, effect of anharmonic
motion and isotope on the spectrum, idea of vibrational frequencies of different
functional groups. 1 ‘
Raman Spectrum concepd of polarizability, pure rolational and pure vibrational
Raman Spectra of diatomic molecules, selection rules.
: UNIT-IV

(A) Electronic Spectrum -
Caoncept of potential energy curves for Londing and antibonding molecular
orbitals, qualitative description of selection rules 2nd Frank-Condon princi-
ple. |

" Qualitative desr.:n ptionof g, n- and n M.Q., their cnergy levels and the re-
spective transitions.
(B) Photochernistry | :

Interaction of radiation with matter, difference between thermal and photo-

chemical processes. Laws of photochemistry: Grothus-Drapper law, Stark-
Einslein law, Jablonski diagram depicting various processes occurring in the
exciled siate, qualitative description of fluroscence, phosphorcscence, non-
radialive processes (mtuma] conversion, intersystem crossing), quantum yicld,
photosensilized reactions- energy transfér processes (simple examples)

UNIT-V
Solutions, Dilute Solutions and Colligative Properties
Ideal and non-ideal solutions, methods of expressing concentratiosn of solu-
tions, activity and activity coefficient.
Dilute solution, colligative properties, Raoult’s law, relative lowering of va-
pour pressure, molecular weight determination. Osmosis, law of cemaotic pres-
surc and ils measurement, determination of molecular weight from osmotic
pressure. Elevation of boiling point and depression in freezing pomt. Experi-
mental methods for determining various colligative pioperties.
‘Abnormal molar mass, degree of dissociation and associstion of solutes.

C12 - PRACTICALS
Time: 6 Hours Max, Marka: 75
(A) Instrumentation
Colorimetry
(2) Job’s method (b) Mole-ratio method
Adulteration- Fopd stuffs.
Effluent analy sis, water analvsis,
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OoR .
Solvent Extraction: Separation and cstimation of Mg (1) and Fe(1D)
Ion ExcharigeMethod: Separation and &st.imahcm of Mg(ll) and Zn(1l}. -
(B) Synthesis of (Any six)
(2) . _Scdivm troxalato ferrate (IID), Ha,[Fc(C 0, ]
(b) Ni-DMG complex, [Ni(DMG). ]
(©) Coppertetranantine complex Cu(bﬂ-!,)‘]SO
(d) Cis-and trans-bisoxalato diaqua chromate () ion..
(¢ m-dinittbenzene
() p-nitroacetanilide
(g) p-bromoacetanilide
(h) 2,4,6-tribromophenol
() Methyl crange
O Meclhyl red r
(k) Benzoic Acid ' '
() Aniline
(n) m-nitroaniline '
{C) Organic QualltahmAnaIym
Analysis of an organic mixture gontaining two solid mmpom:.n‘ts using
water, NaHICO,, NaOH for sepqtaunn and preparation of suitable deriva-
tives. -
{D) Laboratory Technigues
. Steam Distillation A
Naphthalene from its suspt:nsmn in water
Clove Oil from cloves _ ’

Sepamhnn of o-and-p-nitrophenols
OR -

Ll

Column Chromatography
Separation of fluorescene and methylene blue
Separation of |caf pigments from spinach leaves
Resolution of racemic mixture of () mandelic acid
Stereochemical Study of Organic Compounds via Models .
() - Rand S configuration of optical isomers. : '
(i) E,Zconflgurationof geometrical isomers. '
(mi) Conformational ana]ys:s of cyclohexane and subsntuted
cyclohexanes. .
(E)YPHYSICALCHEMISTRY (ANY SIX) '
1L To determine the strength of the given acid conductometrically using
standard atkali solution.
2  Todetermine the solubility and solubility prndur:.t of a sparingly soluble
clectrolyie conductometrically,
3. To study the sapomﬁc:ahnn of cthyl acetate mnductomctncally ,
4. Todetermine the ionisation constant of a weak acid conductometrically.
3. Tolitrate potentiometrically the given ferrous ammonium sulp hate solmion
using KMn( /K, Cr, O, as titrant and calculate the redox poflcnual of Fe™/
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5::" S_};tlem on the hydrogen scale.
crily law of refraction of mixtures (e.g. of gl 1 '
s rcffactcmclei. L [ g glycerol and water) using
En dmzme the _Sp-eciﬁc rotation of a given optically active compound
etermination o mnle::nlar__we:ghl of a non-violatile solute by Rast
Eﬁhﬁdf Backmann freezing point method. :
Btﬂl'lmnal_mn of the apparent degree of dissociation of an electrolyte
- (¢.5. NaCl) in aqueous solution at different concentrations by ebullioscopy.

X s O

0. To verify Beer-Lambeit law for KiMnO Cr,0, and detérmine the

concentration of the given solution of the ce. -

Books Suggested (Laboratory Courses) .

1. Vogel's Qualitative Inorganic analysis, revised, Svehla, Oriént Longman.
- Vogel's Textbook of quantitative Inorganic Analysis (revised), J. Bassett,
R.C. Denney, GH. Heffery and J Mendham ELBS, ¢

Standard Methods of Chemical Analysis, WW. Scott, The Technical Press.
Handbook O Pes b atre A o

_ WHVEMMMMI&HBMLAW
Iﬂﬂfgﬂnicsynﬁleisis;McGrmvHill L :
Baoert e Chomisiry VoL oS .

Bapai, Tata McGrawHill, ' 3 ek S
Laboratory Mamal in Organic Chemistry, R X. Babsal, Wiley Eastern.
Vogel's Textbook of Practical Organic Chamﬂqiagsﬂ;'ymm. Al)

o gannaf;:; éfﬂogﬂ's PW.G Smithand AR Tarchell, ELBS, ©

.Wmnﬁt e in Gencral Chemistry, C.N.R.Rao ani U.C. Agarwal Esst-

11 Experiments in Physical Chemistry, R.C. Das and B, Beiira, Tata McGrast

12, ;ud;anc@cL Practical Physical Chemistry, Vol.I-Physical, J.B.Yadav,Goel
1. Advanced Experimental' Chemistry, VolI-Physical, ‘J.N. Gurty and

i g

wps a1t

14, Selected Experiments in P"hjfsiﬁl' Ch:mmy. N.G Mukhegjee . J.N. Ghose -

-._ & Sons. : . :
15"~ Experiments jn Physical Chemistry, J.C. Ghosh, Bharati Bhavan. -

 SCHEME OF EXAMINATION (B.SC. 1)

meé: 6 Hours : ;
sl e Max. Marks:75
Bm)synthesi_s 'on(One ) g
%) Labnmtnry Tech;ﬁquw (one Exﬂni:hi) g
: -%ﬂ:ﬂl}’ﬂme:qﬁﬁmemistnhepérfurmaﬂ 20
ok e

. Record " i
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B15, Animal resources and Technology |

Unit E. Chordates anid non chordates. General characters of all phylaupto,
orders with examples emphasizing their biodiversity, economic importance and
conservation measurcs where required. Classification, habits, habitat and
features of obelia, sycon, fasciola, tacnia, nercis;triradinaria, palaemon,

Unit IL Classification, habits, habitat and features of Pila, lamellidens,
asterias, herdmania, branchiostoma, peterontyzon, myxine. Biology of msecta.
Morphology, Anatomy, life history and importance of Lepidoptera, Henupiera, |
Isopicra, Orthoptera and Hymenoptera. . : o

Unit ITL. Sericulture, Apiculture, Lac culture. Aquaculture — pisciculiure,
prawn and pearl calture, Vermicalfure - _

Unit IV, Scope of animal tissue culture. Natural media- plasma clol,
biological fluids, tissue extracts. Importance of serum. Chemicatly defined media
Primary culture- Cell lines, cloning disaggregation of tissue, isolation of tissue,
enzymaticdisaggregation and mechanical disaggregation. L

Unit V, Secondary cuiture- transformed animal cells and continuons cell
lines. Stem cells and their cultivation. Importance of stem cell cultivation and
ethical issues involved. Production and application of monoclonal antibodies

: B16, Genetic Engineering _
UnitI: Mulations: molecular mechanism of muiations, Types of mutations
(insertions, deletions, frare shift, cryptic), spontansous and induced mutations,
‘chemical mutagenesis with examples, Ames test, site directed mutagenesis,
mobile genctic elements: Insertion ¢lements, Lransposons, MALZE _elemf:nts, Ty
elements in yeast, copia elements PCR and its use in genetic €nglinceiing.

. Unit I : Concept of cloning. Restriction enzyrmes their types and properucs,
propertics of a Cloning vehicles, plasmids as cloning vectors, viruses (phage™

Iambda and mu) as cloning vectors, insertion of a DNA mple(:lﬂe_lnlﬂ a vecto_r,

expression of cloned genes, recombinant selection and screening, genomic

and cDNA libraries. = | B 5 o
Unit I : Gene transfer mechanisms in bacteria: principles and application.

of transformation, conjugation and transduct. n, applications of microbial

genetic engineering in biotechnology . — "

Unit IV ; Gene transfer mechanismsin plants. ‘Ibchniquf.'-‘inftraqs[hr_rnanuu
Agrobacterium mediated and physical methods (mICroproj ectile and
electroporation). Applications of transgenic plants. Edible vaccines from plams.
' Unit V : Gene tramsfer mechanisms in animatls: Transfection af animal cell
lines. HAT selection. Selectable markers and transplantationt of cultured cells. .
Expression of clonad proteins in animal cells- expression vector, over production.
T-coll cloning. - ' : s 3
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B17. Elementary . Ser g e o . .

Unit L The language of nrmahc? o Blﬂstatls_tmg of cells and enzymes and its advantages. Bioprocesses itvolving extra cellular
signs, Funcuﬂn'.s, Conﬂagfs vm'iablﬁandcs' Soony ml?'s of operators, The liberation of biomolecules. Production of Alcoholic beverages, pemicillin,
plotting graphs. Expone Ilt,s i T 'thpma' I:'HEIEI'S, Dimensional analysis, " amylase. seoaration and harvesting of desired producl.
cxpum':rrts-ﬁ;ddéﬁgn-and El.lbll‘acﬁnngo? cxl;s. ITEEE; powers, Fractional Unit IV. Bioprocesses involving intracellular production of biomolecules.

Ea l‘ithms’ Expm. crtizl : nents, Logarithms;* Cormamon- Production of polyhydroxyalkanoates. Separation and harvesting of desired
lo T decay_ .I-ﬂgﬂnlhmsl asa mcma-d.uf.ﬁ:aljng, Products of producl, i |

Unit V. Fermented foods: Yoghurl, butliermilk. idli, dosa and cheesc.
Sirategies Lo reduce cost of production. Techniques o improve yicld of the

factorials. ’
Unit I : ; 4 - scilis desired product (Sirain improvement and other siratcgics).
Rapid Mmﬁﬁﬂzﬁﬁv;ﬂ:fsm nf;;f;gm;:r? Slope of a curve, B19. Biotech enterprises and sociocconomic issues
Derivative of a ratio, Higher derivatives I‘I;ntaliun' Mﬂ_"f&m"-" of af"{‘c_um'n Unit 1. Drall paper Bindiversily — Mimstry of Euvimnruent&Fnrcsl_s and
terminology, mimsnfinﬂexiun,-Skuchinécuwes » viaxima and minima, Drafi paper Biotechnology-Department of Biotechnology. National |
Unit IIL Integral calculus: Increasei . : o Nanotechnology Initiative. '
simple integrals, diﬁmntmumﬁuml:mﬁﬁﬁmm@mm WFBTEJS- Unit IL Enireprencurship in bioteclmology. Funding agencics. C_unccpls
area under curve. Solving equations: linear e ual.gl'ahpn. ¢valnating the and advantages of Biotechnological Parks and incubators. Prospecting and
rearranging equations, simultaneous Hgﬁ:aquaﬁgm ::;“5 ' one unknown, préparing a project report. Market survey. and decision making, Eslu.naunglhc
equations, graphical solution of equations, Newtor’ terminants, quadratic budget. Non recurring and recurring costs. Long and short term capital forthe
methods. Partial diffcrentiation: Its meaning, exact a ds _m':lhud,_appm%mmm enterprise. Registering e firm with departiment ol industrics. Clearance from-
Unit IV, Necessity of statistics. Datz ﬁpmﬁgn T:._—mn dlﬂ‘wmj'_s' N ihc department of cnvironment, fire safety. | | _
Descriptive and inferential statistics quue’:n djstribut'i Ay and. samp_lmgl Unit 1. Globalization: Concepl and issucs, Imcrnﬂunpal lrcalics allecting
and Normal), tabulation, graphi ":ﬂll;lﬁﬂniaﬁ?n_ " on (B:np:me Poisson nalional policics rclated to biotechnology. Paicents, Capy rights. 'I:r:tdc _E‘l'lﬂrks.
of their expression, errors, their classificatio d?ua.@' precision, methods ~ Choice ol IPR. Rolc of WTO. General Agreement of Trade and Tariffs (GATT).
determinate and' illidﬂﬂlliI;.EltE errars, Nurmalrl:'tws cﬁun -and, Correction of it Tradc rclated IPRs (TRIPS). Legal issues concerning biolechnology. |
. Unit V. Measures of central tendency and disy stribution of errors. iy Unit IV. Biohazards. Biosalcty guidelines and regulations. Biological
problems of probability. Pmbabilii}- of errors. Co ls;:e =HOIT Cﬂn_c:tprs and ' . contaminants. Biowasle disposal. Releasc of GEIIEIiCHH]:" En_gmr:crc_:d
squarcs ﬁtﬁnganditsapplicaﬁnn IDMichaclj. Mn't: tion, Tegression. Least Microorganisms in environment, its fate and fears. Eihical 1ssues in
. ' S-ivienten cquation. Hypothesis i biotechnology. Genetically modified erops (BT crops) and environmental and

testing: tests of sigmificance- chi squarg, t-test. cthical issucs

-:u.l""..-.

- : ish- . : : : Unit V. Biological warfare. Gene banks, Imporlance of type culturcs.
Chame:?]k.;;. HC:III-,“]I'.S;IIE::LMGD' Athel. 1981. Basic mathematic {or biochemists. Cryoprescrvation millmds. Plant ccll banks, pollen banks, blood banks. sperm
- ¢ - : —.- banks, microbial geriplasm collections and intcrmational regulations.

Unit L, wﬁsi&wﬁuﬁ :rﬁ:h“"l“g}' | o ' B20. Emerging technologies | _ _
affecting growih. Growth kineties Synchro nmmlaﬂdmw). Faclors . Unit I ; Bioinformatics Concepl. scope anc_i application. Biological
and batch cultivation. Types of i;ﬁw.nb?u‘ﬁ non E}'Tlchmng!m, continous - % a) databases. Databasc searches. BLAST and its relatives.
and light based processes, solid state and Eul:ﬂpmc:dsm (WC. anaerobic Unit Il: Genomics. Concept, scope and application. Human Genoine

‘ Unit 1T, 'Design ﬂ_nd' parts of a f merg muoﬂ].' project, Functlional genomics. DNA Microarrays. o |
: 4 lermenter (photobloreactor). Types of Unit II1. Proicomics. Concepl, scopc and applications. Protcin

classification. enzyme nomenclature. Familics and superfamilies. Tools: 2-D
electrophioresis, MALDI Mass speciromelry, Protein microarrays. Concept of

meiabolomics. .
Unit IV: Nanotechnology and Nanobiotechnology. Conccpt, Scopc

(nanotubes, nanomnetals. nanorcaclors. NANOCONIPoOSIles. nanocrystals) and
application, Concept of nanotribology. nanoclectronics. MEMS.
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Unit V: Biomimelics; Concepl. scope and applicalions. Biomalcnals and
neir scope in health and medicine. Trends in medical biotechnology: Genetic
liscases and- gene therapy. Bone marrow (ransplantation, artilicial skin,
niolecular incthods in diagnostics. Forensic inedicine: identilyving criminals
asing DINA fingerpnnling,.

B21. Combined Practical
Animal resources & technology
!}, Cultivationof Daphrnia.
2.  Microscopic identification of crustaccans: Daphinia, Cerodaplmia.
3. Earthwormsused in vermdculiure
Genctic Engincering |
1. Barr bodicsin buccal smears
2. Karvotyvpe analysis in man and cruon.
3.  Producing auxotrophic mutants of Ischerichia coli by chemical mutagens
1 Transfeclion ol baclerial cclis using plasmid/phage vector.
Biostatislics .

Numerical excreises on precision. accuracy, randomization in experiments.
tests of significance on experiments conducted carlicr or being conducied.
Fermentation Technolopy

Preparing scrial dilutions to count bacleria.
Dciermining growth rate of any bacteria.
Demonstration of diauxy in bacteria o demonstrate lac operon activity.
[nunobilizalion ol cells (algal/ycast cclls)
Immobilization of enzyme (invertase inay be oblained [rom yeast cells and
obscrved [or glucose praductlion)
Production of citric acid by Aspergiflus and ils estimation,
Prospecting amylase producing microorganisms.
Prcparation of yoghurt and wine
Estlimation ol alcohol by specific gravily mcthod.
iotech Enterpriscs and sociocconomic issucs

N

- B =R~ Sl R

. Preparing a project repord 1o begin a biotechnology based enterprise

2. Preparing a repori on the biosafety and environmenial safcly practices
being followed by any institution and pointing out deficiencics.

Emcrging technologics

1. Elemenlary knowledge of biological databascs. Subnitling sequences on

databases in public domain and practicing homoelogy calculations.
QObsenvation of slides of genetic discases in iman (Down, Turner and other
syndromes) and comments on them.
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