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Ph. D. Entrance Test

Question Paper-Il Format and Syllabus

Instruction

All candidates appearing for the Ph.D. Entrance Tds(Paper-Il) should contact to the
concern respective University departments regardingime, date and more information
about Ph.D. Entrance Test (Paper-II).

The following Syllabi will be displayed on Universly website later.

1. Medical

2.Engineering

3.Urdu

4.Social Work

5.Performing Arts, Dance, Music & Drama
6.Visual Arts

7.Communication Studies
8.Instrumentation Science

9.Scientific Computing



Department of English

Ph. D. Entrance Test

Question Paper Format and Syllabus

Part One

English Language and Literature and Related Areas

Question One

Objective / Multiple Choice Questions 20 Marks

Syllabus for Part One, Question One

1. British Literature from 14to 20" Century
2. Indian Literature in English

3. English Linguistics

Question Two

Two (2) small essay-type questions, 15 marks each 30 Marks

Syllabus for Part One, Question Two

British Literature from 14to 20" Century

Indian Literature in English

English Linguistics

European Literature from 980 20" Century

Non-British English Literatures (e.g. Africé®guth Asian, American, Latin American etc.)
Stylistics

Pragmatics

Culture Studies

Film Studies

0. Semiotics / Semiology

BOoooNoOk~wNE

Part Two
One long essay on your topic of research 5&Mar

The essay should be written with the help of g@dinestions that will be provided to you. Below is
a sample of such guiding questions

a] Why have you chosen this particular topic?
b] What theories and methods do you plan to use?
c] How familiar are you with existing material this topic? Illustrate.

d] What do you expect to prove or disprove in y@search?
e] What is your yearly plan of research?
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Paper-Il, Pali Or Buddhist Studies,

Total Marks 100
Descriptive Questions 80 Marks
Objective Questions 20 Marks
N.B. 1) A Candidate is required to answer any four desee
guestions out of seven.
2) Each question is comprised of thre¢spayncerning
a) Pali Language and Literature
b) Sanskrit Buddhist Literature and
c) Buddhist Philosophy and History
candidate is required to answer any qarof the three
3) Each descriptive question carries 20Kdar
4) All objective questions are compulsong &arry 2 Marks
each

Syllabus

1. Pali Language:
Origin homeland of Pali & Pali Grammar
2. Pali Canonical Literature:
Vinayapitaka, Suttapitaka, Abhidhammapitaka
3. Pali Commentarial Literature :
Atthakathas & Tikas.
4. Others:
Kavya Literature, Cronicals, Prosody, Rhetoric

5. Earlier Sanskrit Buddhist Texts:

Sarvastivada Vinaya, Mahavastu, Lalitavistara, Wsor of
Asvaghosa,

Avadana Literature
6. Mahayana Satras:
Saddharmapuddarédkasatra, Karaddavyaha, Sukisahn,

Saddharmalaikavatarasatra, Samadhirajasatra,
SuvarBaprabhasasatra.



7. Philosophical Texts:
Works of Nagarjuna, aryadeva, Asaiga, Vasubandhavaviveka,

Candrakarti, Dinnagu, Dhamrmakirti, Santidevantarakuita and
Kamalaséla.

8. Stotras:
Storas, Dharadas And Tantra Literature
9. Buddhism as Religion and Philosophy:
The Place of Religion, Dogmas in Buddhism
10. Issues concerning the doctrines of Karma and Reth
11. Centrality of Ethics:
Implications of Buddhist Ethics to Caste &whder,
Sila, Samadhi, Prajna and Brahmavihara, Fgaam
12. Avyakrtaprasnas and the Buddha'’s Silence

13. Arguments for Ksanikata (Dharmkirti),
Vijnaptimatratasiddhi (Vasubandhu)

and sunyata (Nagarjuna)
14. Technical terms in the Buddhist Abhidhamma:

Citta, Caitasika, Rupa, Nirvana, Skandha,taya, Dhatu,
Dhyana, Paramita,

Bodhipaksiya Dharma

15. Background of Buddhism as a reaction to Vedicral
Upanisadic Thought

16. Contemporary Philosophical Sects:
Brahmajala Sutta and Sramanyaphalasutta
17. Life and mission of the Buddha:
Parivrajya, Dhammacakkappavattanasutta, iPaaim
18. Teachings of the Buddha
Threefold division: Vinaya, Sutta and abhicfimaa
19. Four noble truths, Pratityasamutpada, Dvadasamiana:

The doctrines of Anityata and Anatta, Eighifpath, the concept
of Nirvana
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16. Buddhism. C. Humphreys, Penguin Books, H.
Middlesex, 1952.

17. Buddhism as a religion: Its Historical Develarhand
its Present

conditions. H. Nakamura, Neeraj Publishiraubtk,

Delhi, 1982.
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20. Outlines of Indian Philosophy: Hirianna M.

21. Introduction to Indian Philosophy: Mohanty J.
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Ph.D. Entrance Examination
Question paper Il
Subject- Sanskrit

Question paper format

Total Marks- 100 Marks
Descriptive Questions- 80 Marks
Objective Questions-20 Marks

Note- The medium of question paper will be Sanskrit
Answers could be given in Sanskrit/ English/ Marath

Q.1. Objective questions- 20 questions in all. Eqeéstion will carry 1 mark -
Total 20 Marks
(Based on the syllabus of Veda, Grammar, Vedantanawhsa, Nyaya,
Darshana, Sahitya & Sahityashastra).
Q.2.Vedic Literature (Questions based on Samhit8saAhmana-texts/
Aranyakas/ Upanishadas/ Vyakarana/ Shiksha/ Kalgadkta/ Chanda /
Jyotisha). (A candidate is supposed to answer ahefdwo questions.)
- Total 20 Marks

Q.3.Sahitya & Sahityashastra- Poetry/ Dramas/ Tiesoof Poetics etc. (A
candidate is supposed to answer one out of twaigues

-Total 20 Marks
Q.4.Darshanashastra (Six Darshanas from sthest=suz). (A candidate is
supposed to answer one out of two questions.)

-Total 20 Marks
Q.5.Sanskrit Essay (A candidate is supposed te@wne essay out of three). -
Total 20 Marks

Syllabus

1. General Introduction to Vedic Literature
Nature, Subject-matter & Specialties of i) The 8aas of the four Vedas &
their branches, i) The Brahmana-texts, iii) TheaWyakas, iv) The major
Upanishadas & v) Six Vedangas.

2. General Introduction to Sahitya & Sahityastaastr

Nature, Subject-matter & Specialties of Ramayandahabharata.
The Five Mahakavyas- the poets & topics.



Sanskrit dramas such as Abhijnanasakuntala, Svapaatiatta,
Uttararamacharita, Mudrarakshasa & Mrucchakatika.

Introduction to Bharata’'s Natyasastra, Five Schootd Poetics,
Kavyaprayojanas, definition of Poetry, Kavyahetuckassification of Poetry
according to Mammata & Vishvanatha.

3. Introduction to Darshanashastra

Introduction to Six Darshanas, their Authors & Bkdphy.

Bibliography

2. History of Sanskrit Literature — A.B.Keith,
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Q.1

Q.2-
Q.3-
Q.4-

Q.2-
Q.3-
Q.4-

Q.5-

Prakrit

Linguistics, Grammar , Prakrit Linguistics , Level of Prakrit Language,

Inscriptions- vowel and consonant changes , special features
different prakrit languages- (1 out of 2) (16rkg

Canonical Literature- Outline of Digambara &tdvetambara Canonical
Literature-(1 out of 2). (16 Marks)

Commentarial Literature - Commentaries on Digara & Shwetambara
canons-(1 out of 2) . (16 Marks)

Literature, Poetics and Narrative Lit., Biographies, Poetry, Sattaka

Dramaturgy - Dramatical Prakrits, Scientific Literature, Meters,
Figures of speech- (1 out of 2). (16 Marks)

Philosophy Jain Philosophy-(1 out of 2). (1&rk&)

General Question- Objective questions- 20suoes in all. Eacl

question will carry 1 mark -Total 20 Marks
(Based on the entire syllabus)

Svllabus

Place of Prakrit in Indo Aryan Group of Langas, development of Prakrit, Gramir
vowel and consonant change, special featuregkjk’'veh , sima=h , sefurreft | o=t
, @t , declensions, verbs etc.

Number of canons, subject matter and langoaganons

Variety of commentaries egwf.kZ , Vhdk , etc.

Narratives in canons and commentarial LitesgtWasudevahindi Samaraiccakaha,
Kathakosaprakarana, Kuvalayamalakaha, Akhyanamsajktumaravalapadiboha,
Didactical Literature- Uvaesamala Uvaesapada, Dbpatieshamalavivarana
Biographical Literature- Poumachariya, Jamabuca®ysva-sundaricariya,
Rayanacudarayacariya, Pasanahacariya, Maha-Viyac#&pabharamsa-
Karakandacariu, Paumcariu

Poetry- Gahasattasai, Vajjalagga, setubandha,

Gaudavaho, Lilavai, Kumaravalacariya, Kamsavahenuaddha

Sattaka — different sattakas, their theme, languag®or, and period.

Dramatical Prakrit- Variety of Prakrit used in Sknt dramas bydkkl , dkfynkl ,
HkoHkwfr , e PNdfVd , eqeekjk{kl , os.khlagk]

Scientific Literaturejktuhfr, vFkZ"kkL=, T;ksfr'’k~ , wuif{kk , 22O;if{kk etc.
Meters-o rtkfrlegPp; , xkgkyD[k.k , smgdt=Tes |

Jain Philosophy- Tattavarthasutra, Pancastik@savacanasara, Atthapahuda,
Barasanuvekkha, Bhagavatiaradhana, Mulacara, Gasarat Dravyasamgraha etc
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UNIVERSITY OF PUNE
Model Paper for Entrance Test In French
for M. Phil. and Ph. D. Programmes

SYLLABUS : M. Phil. and Ph. D. aspirants shouldfamiliar with the MA syllabus
(2009) of the University of Pune

The following topics are covered in the syllabus :

1) Theory of translation

2) Linguistics - Phonetics, Phonology, Morpholoigrphonology, Syntax,
Semantics

3) French Language Teaching — principles, objestilanguage skills, planning,
evaluation types.

4) Literature : French literature — doctrines :aiesance, classicism, romanticism,
realism, surrealism. Genres : poetry, theatre, Inghert story. Span : Middle
Ages to 2@ Century.

Francophone Literature — general idea about Frepebking countries and their
literature of French expression.

WEIGHTAGE FOR THE ABOVE FOUR BROAD AREAS - rough®b% per area.
DESCRIPTIVE QUESTIONS 80 marks

One long answer question with internal choice (B@B)narks

Two questions of 25 marks each with internal ch¢&6) 50 marks

Sample questions —

1) Expliquez a I'aide d’un exemple les procédésadeaduction.

2) Traduction — art ou technique

3) La langue est un systeme de sous-systemes.refabo

4) Le niveau d’inscription du sens dans un discours

5) Le rapport entre I'approche de I'enseignemetigealuation.

6) L'évolution des approches de I'enseignement Idd. F

7) Citations a illustrer a I'aide des exemples cetg— (eg. << La poésie romantique
francais, dés l'origine, a pour maitre-mot I'’ématic> lllustrez en vous reportant
aux exemples concrets.)

8) Tracez les caractéristiques du classicisme Artisme / réalisme / surréalisme
francais a I'aide des exemples littéraires.

OBJECTIVE QUESTIONS 20 marks

Sample questions —

A. Choisissez la bonne réponse :

1) L’auteur de la théorie interprétative

a) Jean Delisle b) Eugéne E Nida c) Danika Selasiov

2) L'emprunt réfere a

a) la traduction littérale b) 'usage du méme motallangue de départ

c¢) la modulation

3) Le chassé-croisé est un type de

a) transposition b) modulation c) équivalence djtles trois

B. Complétez :

1. Le francais se sert des points d’articulationasuts: , ,
) , et .

2. Quelles sont les sourdes parmi les consonnearses : /p/, /t/, Iz, IKI.

3. Donnez un exemple des formes canoniques sus/ante

CCcvCcc vccee cev




CvCC ccve

C. Précisez a l'aide d’'un exemple le sens des qaceivants:

(i) dérivation (ii) flexion (iii) sens connotatif) antonymie contextuelle (v)

évaluation sommative

D. Nommez : -

a) trois pieces de Moliere. b) deux auteurs ayarit autobiographie et leurs titres.

c) deux recueils de nouvelles dw2éiecle. d) le dramaturge francais qui représente
la tragédie. e) la piece qui annonce la révolufiiancaise et son auteur




Subject: Russian

PROPOSED SYLLABUS & QUESTION PAPER PATTERN FOR M.Phil — Ph.D.
ENTRANCE TEST

Note:
The Question Paper will carry 100 marks. It will caonsist of two sections. Time allotted
will be 2 hours.

Section 1will carry 80 marks. . It will contain 6 to 7 Desciptive questions, framed on
Modern Russian Language, Russian Literature, Cultue & Civilization. Each question
will carry 16 marks. The student will have to answeany 5 questions.

Section 2will carry 20 marks. It will contain 20 Objective Type Questions (Multiple
Choice, Matching Type, True/False, Assertion-Reasamgy Type) carrying 2 Marks each.
The questions will test candidates’ knowledge of Rctical Russian grammar & Modern
Russian language, Russian literature, Culture & Ciilization. The candidates will
answer any 10 questions.

PRACTICAL RUSSIAN GRAMMAR

Nouns, Adjectives & Pronouns, Gender, Number, éensions
Numerals

Verb — Aspect; Verbs of Motion, Verbal Prefixes

Full & Short Form Adjectives

Verbal Adverbs

Participles

Active & Passive Voice

Direct & Indirect Speech

Degree of Comparison of Adverb & Adjective

CoNoO~wNE

MODERN RUSSIAN LANGUAGE

Phonetics:
Sound system of Russian and its classification, Rection of sounds, Change of sounds,
Stress & types of intonation

Lexicology:
Meaning of word, Polysemy, Synonyms, Antonyms, Honmyms, Paronyms, Russian
vocabulary, Phraseology, Types of Dictionaries

Morphology:
Morphology and morphemic structure of a word, Partsof Speech in Russian, Word
formation



Syntax:
Types of phrases, Syntactic relations, Simple semiee, Types of sentences, Components
of sentences, Complex & Compound sentences & thaypes.

LITERATURE

1) Major literary periods:- Russian literature up to the 19" century,
19" Century, 20" Century

2) Main literary movements:- Classicism, Romanticis, Realism,
Critical Realism

3) Distinctive features of main literary genres

4) Authors: Basic knowledge of important biographi@l details and
major works of the following authors and their contibution to
literature. — A.Griboedov, A.Pushkin, M.Lermontov, N.Gogol,
|.Turgenev, F.Dostoevsky, Leo Tolstoy, A.Chekhov, ®strovsky,
[.Bunin, M.Gorky, V.Mayakovsky, A.Blok, S.Esenin, M.Sholokhov,
B.Pasternak, V.Shukshin, V.Rasputin, E.EvtushenkoA.Tvardovsky,
A.Solzhenytsin, Anna Akhmatova, Marina Tsvetaeva, 8.Aitmatov,
M.Bulgakov, V.Astafyev

CULTURE & CIVILIZATION
1. History & Geography of Russia

2. Russian customs
3. Russian artists & art galleries



SAMPLE QUESTIONS
Section |

1. Pacckaxkure o ;xu3Hu U TBOpUYecTBe A.C.ITymkuna. KakoBo 3Ha4eHue ero

TBOpUYecTBa?
2. Urto BBI MOKeTe paccKa3aTh 00 03BOHUYEHHH U OTJIYIIIEHUH 3BYKOB B PYCCKOM
peun?
Section Il

1. OrMeTbTe, K KAKOMY pa3psily NPUJIAraTeJIbHBIX OTHOCUTCS MPUJIaraTejabHoe
«COBAUYHM>» - (a) k kauecTBeHHOMY (6) K OTHOCHTeTbHOMY (B) K
NpuTsKATEIbHOMY (I) K MOPATKOBOMY

2. OTMeThTe, KaKO# U3 CJIEIYIOIHUX MeCTOUMEHHIT He HMeeT (popMbI poaa. — (a)
caMm (0) Bech (B) K10 (I) KaKoii

3. OTMeThTe, KTO U3 CJEAYIOUIMX PYCCKUX MHUcaTeiell ObLJI JJaypeToM HOOe1eBCKOIi
nepmuu? (a) M. bynun (6) A Kynpun (B) M.I'opbknuii (r) B. Ilykmmx




()

(ii)

(iii)

()

(ii)

(iii)

Ph.D. Entrance Examination in Commerce

Syllabus Under the Optional Subject — Groups
(Ato D)

Business Administration, Business Practices andarketing,

Elements of Business Environment : Social andeconomic Environment,

Government Policies, Principles of Managementnififag, Control, Direction,

Motivation, Leadership Home Trade-Organized Retgik- Features of International
Trade Strategic Management. : Principles Stylestgpeks.

Management of Human Capital, Human Resourcaniihg, Job analysis, job
description and specifications, Recruitment and e8&mgn - Training and

Development-Succession Planning. Compensation: VdadeSalary administration,
Incentives and Fringe benefits, Morale and Progiigti Performance

Appraisal- Industrial Relations in India, Healtraf&y, Labour Welfare and Social
Security, Workers’ Participation in Management

Marketing : Tasks, Concepts and Tools, MaitkgtEnvironment, Consumer Behavior
and Market Segmentation, Product decisions, Pricdegisions, Distributions

decisions, Promotion decisions, Direct Marketingici@l, and ethical aspects of

Marketing in India.

Advanced Accounting & Auditing, Advanced Cost & Works

Accounting :

Basic Accounting concepts, Capital and Revelrirgancial Statements analysis.
Partnership Accounts: Admission, Retirement, Dealissolution and Cash
Distribution, Advances. Company Accounts : Issué&feiture of shares, Purchase
of Business, Liquidation, Valuation of share, Ansatation, Absorption and
Reconstruction. Holding Company Accounts. AccouptiStandards in India,
Inflation Accounting, Human Resource Accountingg¢i@bAccounting.

Principles of Auditing, Types of Audit, AudifProcedures. Duties of Auditor,
Company Audit.

Cost and Management Accounting Principlesti®@&nalysis, Funds Flow Analysis-
Cash Flow Analysis- Marginal Costing and Break-Ewmalysis- Standard Costing,

Budgetary control, Costing for decision-making spensibility Accounting.



(i)

(ii)

(iii)

(i)

(ii)

(iif)

Business Laws, Insurance and Transport :

Legal Environment of Business in India, Competi policy, Consumer protection,
Environment Protection. Indian Contract Act, Bagiovision under Company Law,
Sale of Goods Act. Basics of Income Tax Act : débns, Tax Incidence, Exempted
Incomes, Computation of taxable income under varioeads : Individuals and firms,
Deduction of Tax, filing of Returns, different g% of assessment, Defaults and
Penalties. - Tax planning : Concept & methods, igance (Theory and Problems),
Tax evasion and Tax avoidance, Tax planning.

Principles of Insurance, Types of insuranceiv&tization of Insurance in India.
Features of IRDA.

Transport System in India. Types of trangpo: Relative merits and demerits,

Introduction to Transport Economics. Role of Tragm Indian economic growth.

Business Economics, Banking & Finance, Co-opetah and Rural

Development:

Nature of Business Economics, Concepts of iP&Wealth maximization, Demand
Analysis and Elasticity of Demand, Indifference @urAnalysis. Utility Analysis,
Different Laws of Return. Cost, Revenue, Price wheteation in different market
situations: Perfect competition, Monopolistic cormoen, Monopoly, Price
discrimination and Oligopoly, Pricing strategies.

Banking Structure in India, Challenges of Libkeconomic policies and banks and
financial Institutions. Money and Capital markeéfgorking of Stock Exchanges in
India, NSE, OTCE, NASDAQ, Derivatives & Options,di@ring, Measurement of
risks and returns, Securities and portfolios.

Principles of Co-operation, Role of Co-opeoat in Economic development, Future
of Co-operation in liberalized global economy —dfinial Inclusion — Government

initiatives for Rural Development : Policies andiplems.

*kkk



The following instructions shall be issued to the&miners and examinees in
respect of Paper Il
(a) The Paper Il shall be of 2 hours duration ¢agyl00 marks, divided into
Two Sections as given below :
Section | (First) will carry 20 marks consisting of 20 objective ¢yp

multiple choice questions of 1 mark each.
These questions will be based on the entire sydlatmvering ‘A’ to ‘D’

groups.
Section Il (Secondwill carry 80 marks consisting of 4 questions ©Of darks

each. Under this Section a candidate has to apary one of the following
subject groups :
Group A : Business Administration, Businesacdfces Marketing
Group B : Advanced Accounting & Auditing, Advamc€ost & Works
Accounting
Group C: Business Laws, Insurance & Transport
Group D : Business Economics, Banking & FireanCo-operation & Rural
development
(b) There will be no negative marking for this Exaation
(c) The candidates will be allowed to write answerghe questions under Section I
(Second) in English or Marathi. However the QuestPaper will be set in

English only.

*kkk



Sub : Scheme for Pre-Ph.D entrance examination ind@nmerce

The Pre-Ph.D. entrance examination in Commercel sieaheld in the month of

December 20009.

The syllabus of the examination is enclosed with tiote (flag A)

The Paper shall be of 100 marks.

It will be divided in two parts. i.e. 20 marks otifj@es & 80 mark theory.

The Paper shall be divided in 4(four) groups. Adstut shall have to option.

One group out of the four.

The groups are as follows :

The objective questions shall be on the entireabyls of Commerce covering all the
four groups. There will be multiple choice quessionith 4(four options) for each

guestion.

For each optional group there will be 4 question8lmarks each.

The candidate has to answer all the 4 questiorexeTill be no internal option in the
group.

The examination will be of 2 hours duration.

There will be no negative marks for the objectivestions.

*kkk



Note regarding evaluation Pattern of Pre-Ph.D. entiince examination

Paper & Personal interview of the candidates

Every candidate divisions to en roll for Ph.D. wilkive to appear for a written test. The

structure of question paper for written test shalbas follows.

Duration 2 hours.

Total marks 100 marks
Long answer questions 80 marks
Objective questions 20 marks

There shall be 4 group of long answer questions.

Each group shall have 4 questions of 20 marks

There will not be internal option in any group.

The objective questions will be 20 (twenty) in nwembvith 4 multiple options. Each
question shall carry one mark.

The performance of written test be will be rankedhie order of merit.

The interview :

The candidates who have appeared for written test also have to appear for personal

interview. The personal interview shall have 50 keailhe division of the 50 marks is as

follows.
% Personality 10 marks
% Subject knowledge 10 marks
% Communication Skills 10 marks
% Awareness 10 marks
% Analytical approach 10 marks

The interview shall be conducted by an committeexplerts.
The constitution of committee shall be as follows.

Dean, Faculty of Commerce & Chairman,

Two Subject experts from the faculty

One Faculty member of the Department

Head of the Department, as Secretary

Representative of B.C. Cell

The merit list of the candidate shall be madetlomn basis of personal interview .The

marking of the personal interview shall be as foa



Sr. | Name of | Personality| Subject Communication Awareness Analytical | Marks | Rank
No | the knowledge | Skills approach | in P.I.
Candidate
(20) (10) (10) (10) (10) (50)

The rules regarding reservation of seats as peef@owent norms shall be followed while

ranks the candidates. These shall be 50% seatsedder B.C. category candidates.

The Candidates who have passed NET/SET& M.PhilofleeB0 June 2009 as per UGC

Notification ] examination shall have to appearfpersonal interview only.




Syllabus for Ph.D. in Law Entrance
Examination (2010)

LW -101- Constitutional and Legal Order-|
Objectives :

To give comprehensive idea of the juristic bastgpe and content of each
Fundamental Right as enshrined in the Indian Canigin, the limitations placed on
the right, and an evaluation of the manner in whioh judiciary has attempted to
establish a balance between Fundamental RightState Control.

Importance of directive principles of State Poli@s lying down the
perspective for the preferred values of the societgyd their relationship to
Fundamental Rights, need to be studied.

To critically study the value system emanatingrfrihe fundamental rights in
the social context of their functioning. A companswith value systems as found in
the respective Constitutions of Canada, Australig., USA and South Africa in this
area is to be studied.

To study the center-State relations in India inttair aspects, along with the
conflicts they have generated and the possibldisaki

Since the contents and the limits of the aboveipians have essentially been
worked out through the decisions of superior cqutie emphasis would be on the
analysis and evaluation of the leading decisiorts @her materials in the context of
social needs, and the extent to which our policy Bacceeded in balancing the
various conflicting interests.

1) Constitutional Law of India :
a) Main objects of Indian Constitutional Law. &meble.
b) Significance of Preamble : Judicial Review ofovpsions of
constitution.
C) Important features of Indian Constitutional Law
d) Comparison of Indian Constitution with otherjaraconstitutions.

2) Entrenched Bill of Rights : (Part Il of IndianConstitution) :
a) Parliament’s Power of limit application of Flamental Rights.
b) Amend ability of Fundamental Rights. Basictieas doctrine.
C) Relationship between Fundamental Rights anediire Principles of
State Policy.

3) Enforceability of Fundamental Rights :
a) Significance of the Article 12.
b) Scope and concept of ‘State under Article 12.
C) Whether any other authorities include publitharities like
d) Functional analysis of definition of ‘State’.



4) Definition and nature of Law under Part Il ofindian Constitution :

a)
b)

c)
d)
e)

)
5 )

IN)

1)

Inter relationship between Art. 12 (1) and. AR (2)

Whether Personal Laws are covered by phrasestiikg Laws’ and
‘Laws in Force’.

Doctrine of Eclipse.

Whether the doctrine is applicable to post @itutgonal legislations?
Whether Law under Article 13 covers amendmentthie light of
doctrine of basic structure ?

Doctrine of severability and waiver.

Right to Equality :

a) Fundamental Principles of Equality (Art. 14)

b) Classical view of equality (Doctrine of reaable
classification)

C) Modern view of equality (Equality as absence of
arbitrariness)

d) Interrelationship of Article 14 with Articlesbland 16.

Safeguard against Discrimination in Publicféi:

a) Need for definition of discrimination.

b) Affirmative action in favour of women, chilehm,
educationally and socially backward classes and, S&ks
[Article 15 (3) and 15 (4)

Combating Discrimination in Public Employnten(Article 16)

a) Reservation in appointment and posts in favoof
backward classes .... distinction between Art. 15@&hd
16 (4)

b) Judicial interpretations of Articles 15 and 16.

C) Pre Mandal Era.

d) Mandal Commission case.

e) Post Mandal scenario.

f) Determination of Criteria for backward classes.

s)] Doctrine of creamy Layer.

h) Kalelkar Commission and Mandal Commission.

6) Fundamental Freedoms : Art 19)

a) Availability of fundamental freedoms under Alicl9 to Citizens
only.
b) Can legal persons enjoy protection under Artida
c) Freedom of speech and expression.
d) Purview of term “Speech and Expression”.
- Freedom of press.
- Freedom of broadcasters and electronic media.
- Atrticle 19 and use of Internet.
- Commercial speech.
- Right to know.
- Right to silence.
- Books and Cinemas etc.



e) Extent of restriction.
- Reasonable restriction.
- State censorship.
- Doctrine of prior restraint, other reasonabldrietsons.
- Judicial Review.
f) Freedoms under Article 19(1)(b) to (g).

7) Right to life and Personal Liberty (Art 21) :

(i)

a)
b)
c)

d)
e)
f)
9)
h)

Principle of due process of Law : A congiaue perspective.

Judicial interpretation of the term ‘Life andbkrty’

Protection of third generation rights (GroumlRs, rights of prisoners,
rights of children, rights of workers, rights of men, rights of refugees,
(Adivasis etc)

Protection under Article 21 to foreigners.

Article 21 and right to human dignity.

Rape as violation of Article 21.

Compensation for violation of Article 21.

Right to education Art. 21-A.

Preventive detention and fundamental rightstipde 22).

Safeguard against abuse of criminal law (&lei20)

A)

B)

C)

D)

a) Freedom against self-incrimination.
b) Protection against double jeopardy.
c) Protection against retrospective operation whicral law.

Freedom of religion : (Art. 25)

- Religious freedom for every person.

- Freedom of conscience and freedom to professacpreand
practice religion.

- Protection if confined to essential tenet of télkgion.

Protection of freedom of Religious DenominadigArt 26) :

- Nature of religious denominations.

- Limited protection.

- Absence of protection to secular activities.

- Scope of State’s power to introduce social weltand
reforms in different religious.

Scope of Article 27 and Article 28.

Conversion and freedom of religion.

Cultural and Educational Rights of Minorities :

a) Criterion to determine the status of Minorityat8t wise or in
accordance with whole of India.

b) Meaning of term culture.

c) Right to establish educational institution ohrity (Art. 30)

d) Judicial Review.



10. Right to enforce fundamental rights : (Consttianal remedies) under
Article 32 & 226.
- Interrelationship between article 32 and 226.
- Writ jurisdiction of Supreme Court and High Cuwrits.
- Nature and application of the writs.
- Public interest litigation, conditions to restwr the litigation.
- Judicial attitude towards the litigation.
- Significant and recent precedents.

LW -102 : Legal Theory and Feminist Jurisprudence-I
Objectives :

To give a clear understanding of scope, nature famdtion of Law. An
understanding of nature and working of authori®ources of law in development
of legal system.

An analysis of legal concepts in context of sodavelopment and changing
economic and political attitude.

And an appreciation of the purpose of law, andtienship to ethics and
justice. (The course aims developing and insigtat fhe juristic foundations of a legal
system-an understanding of the law as it existsfamctions in society.

Topics :
1.Nature Law theories :
a) Classical era of Natural Law.
ST Thomas Acquainas.
Grotious.
Hobbes.
Locke.
Rousseau.
b) German Transcendental Idealism-Kant.
c) Revival of Natural Law.
- Stammler.
- Fuller
- John Finnis.
d) Semi-sociological natural Law — Prof. H.L.A. dar

2. Legal positivism :
a) Austin’s analytical theory of Law.
b) Pure Theory of Law-Hans Kelson.
c) H.L.A. Hart’'s concept of Law.

3. Historical school of Law — Sir Henry Maine-Sawigy.
4. Sociological Jurisprudence :

a) Prof. Pound-Social Engineering Theory.
b) Prof. Patterson.



c) Prof. Selznick.

5. American legal Realism:
a) Jerome Frank.
b) Karl Lewellyn.
¢) Indian Judicial process & relevance to Ameritsgal realism.

LW -103 : Law, Social Transformation and Judicial Proess in India-I
Objectives of the Course :

The course is designed to offer the teacher anghtawith :

1. Awareness of Indian approaches to social, ecararand political
problems in the context of Law as a means of scmmaitrol and
change.

2. Spirit of inquiry to explore and exploit law atedjal institutions as a
means to achieve development within the framewbtaw.

3. To spell out and assess the role and task ofla@peslature in
contemporary Indian in the context of the Statalsl®f secularism,
democracy and socialism.

4. To identify role of Law in contemporary Indiaocsety as a tool of
empowerment of the disadvantaged sections of sociét
achievement, failures and limitations.

5. To explain the principles, goals and objectivels legislative
formulations.

6. To spell out various factors involved in and passible for
legislative formulations.

7. To point out and explain effectiveness of legish and a State-tool
for shaping society and peoples life in modern etges. To
understand the legislative trends and policy irs@né context.

Note : In light of the objectives of the course the studeshall be in a position to

critically and analytically evaluate legislativetiaos, identifying its importance and

forces. Examine the specific problem from the sdegal perspective and suggest
suitable amendments in current law to make law refextive and meaningful.

Topics for Study :
1. Law and social change (achievements and faikijre
1.1 Law as an instrument of social change.
1.2 Law as the product of traditions and cultur@riticism and
evaluation in the light of colonization.
1.3  Justice-socio-economic and political, equafigedoms, individualism
and collectivism as foundation of Law making inibnd
1.4 Law making in the area of fundamental dutiest P/ A and Directive
Principles of State Policy Part IV.

2. Use of Law by State to control and regulate pleoin modern democracies
and autocracies, with special reference to Indianemdocracy and its
contemporary trend.



3. Process of Legislative Law making (jurisprudeaitianalysis) problems and
perspective in formulation of legislative law in éhcontemporary context.

4. Relationship between following concepts and thenfluence on social
behaviour and their challenges to law.
1. Law and Development.
2. Law and Public opinion-correlation between pubbpinion and

legislative formulation and implementation.

a) Religion as a divisive factor.

b) Secularism as a solution to the problem.

c) Reform of law on secular lines : Problems.

d) Freedom of religion and non-discrimination oa basis of religion.
e) Religious minorities and the law.

5. Law and disadvantage : Sections of Society Womehldren, Backward
classes and minority. Study of protective and empowent measures under
the Constitutional and Statutory Laws.

a) Caste as a divisive factor.

b) Non-discrimination on the ground of caste.

c) Acceptance of caste as a factor to undo passtiogs.

d) Protective discrimination : Scheduled castedbesr and backward

classes.

6. Regionalism and the law :

a) Regionalism as a divisive factor.

b) Concept of India as one unit.

c) Right of movement, residence and business; imjgsibility of state
or regional barriers.

d) Equality in matters of employment : the slog&ofis of the Soil”
and its practice.

e) Admission to educational institutions : prefeero residents of

state.
7. Education, Media and the Law.
8. Economic, Political structure and the Law, Paalnentary democratic

cooperative Federalism.
9. Democratic decentralization and local self-gomerent, Panchayat system.
Law-104 : Research Methods and Legal Education-|

Objectives:

The main objective of this course is to acquaim $tudent of law with the
scientific method of social science research. Thisrse is expected to provide the
minimum knowledge of the technique of selectionljemtion and interpretation of



primary and secondary data in socio-legal reseafrhphasis would be laid on
practical training will be imparted through regulaorkshop for which one hour per
week will be reserved.

A) Legal Education and the modern multi and trans-dsciplinary approaches

Objectives of legal education.
Lecture method of teaching-Merits and demecaspmunication skills.
The problem method.
Discussion method ad its suitability at postgeed level teaching.
The seminar method of teaching.
Examination system and problems in evaluatidereal and internal
assessment.
Student participation in law school programmegabization of Seminars,
publication of journal and assessment of teacheitst®me of the seminars
and the implementation of reports of various sensisgmposia, workshops.
8. Clinical legal education-legal aid, legal liteyalegal survey and law reform.
9. Curriculum Reform and Teaching Methods in vasiateas of law.
10. Post graduate Teaching and Research.
11. Teachers training, facilities etc for research.
12. Assessment of student’s skills to be taughtafidabrary in research.
13. Language and the Law :-

a) Language as a divisive factor: formation anddistic states.

b) Constitutional guarantees to linguistic min@sti

c) Language policy and the Constitution, officexiguage: with language

system.

d) Non-discrimination on ground of language.
14. Alternative approaches to Law. Role of soai#&stists, social change and
social reformers.

a) Jurisprudence of sarvodaya Gandhiji, VinobhavBhdayprakash
Narayan, and surrender of dacoits, Naxalite movéncanmise and cure
concepts of gram Nyayalayas.

b) Indian Marxist critique of law and justice.

oaRrwNE
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B) Research in Law:-
1. The science of research and scientific methago{theory, facts, definition
and concepts, variables etc. i.e. characterisfissientific methodology).
2. Application of scientific method to the studySdcio-legal phenomena-
limitations and difficulties.
Socio-legal research and Legal research models.
Doctrinal and non-doctrinal research.
Relevance and Significance of empirical research
What is a research problem? Formulation of rebearoblem.
Survey of available literature and bibliogragthiesearch.
Legislative material including subordinate légfi®on, notification and policy
statements.
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LW -201 : Constitutional and Legal Order II



Objectives:-

To give comprehensive idea of the juristic bast®pe and content of each
Fundamental Rights as enshrined in the Indian @atien, the limitations planed on
the right, and an evaluation of the manner in whinghjudiciary has attempted to
establish a balance between Fundamental RightState control.

Importance of directive principles of State Polasylaying down the
perspective for the preferred values of the soceaty their relationship to
Fundamental Rights would also be studied.

To critically study the value system emanatingrfrine fundamental Rights in
the social context of the functioning. A comparisath value systems as found in the
respective Constitutions of Canada, Australia, UJKSA, and South Africa in this
area to be studied.

To study the Center-State relations in India Inhair aspects, the conflict they
have generated and the possible solutions.

Since the contents and the limits of the aboveipian have essentially been
worked out through the decisions of superior coawvtduation of the leading
decisions and other materials in the context oiadm@eds, and the extent to which
our policy has succeeded in balancing the variondlicting interests.

Topics

1. Federalism:
- What is a federal Govt.?
- Conditions for federation.
- Patterns of federal govt. — USA, Australia, Gémadndia.
- Application of principle of federalism in India.
- Division of powers between Center and State.
- Residuary power compare with USA
- New trends in federalism — cooperative fedenalis
- India — Central control versus State autonomy
- Political factors influencing federalism.
- Impact of coalition Govt. in Center on federaligh India.
- Implications of panchayat Raj for federalism.
- Comparison between parliamentary and federaésys

2. Legislative Relation:-

- Distribution of legislative powers-the threedis

- Other constitutional sources of legislative posve

- Principles of interpretation of the lists. Dac#s of pith and substance.
Colorable legislation, sever ability.

- Residuary legislative power of Center.

- Flexible Center-State legislative Relations.

- Repugnancy between Central and State laws Cotistial and
Judicial Principles.

- Situations when parliament can legislate on magégerved for the
States.

- Legislative implication of emergency on distrilout of legislative
powers.



Presidents veto in legislative matters.
- President’s legislative power.
- Governor’s legislative powers.

3. Financial Relationship:
- Scheme of allocation of taxing powers.
- Restrictions on the taxing powers.
- Distribution of tax revenues.
(I) Tax sharing and fiscal need grants.
(I Finance commission
(111) Specific purpose grants (Art. 282)
Inter governmental tax immunities. Areas of str@sg strain in federal financial
Relations.

4. Relationship in the scheme of planning and dey@ihent Planning: its need and
Objects.

- Its constitutional and administrative basis.

- Planning commission and finance.

- Financial assistance in planning.

5. Relationship in trade and commerce.
- Centre’s power to regulate trade and commerce.
- State’s power to regulate trade and commerce.
- Extent of freedom of trade, commerce and int@rse.
- Disputes relating to inter State trade and comméart 307)
- Sarkaria commissions report on Center Statéicakand

6. Emergency powers under constitution of India.
- Article 352 -360
-Judicial review if declaration of emergency wétecial reference to
Art. 356
- Nature and scope of Art. 355
- Inter relationship between articles 355 and 356.

7. Judiciary:

(A) Hierarchy of Courts in India.

(B) Supreme Court of India.
- Qualifications, disqualifications for the apptment of Judges.
- Appointment of Chief Justice of India.
- Supreme Court ruling on Procedure for appoiminoé Judges.
- Powers of Supreme Court.
- Power to supervise other Courts and tribuntls e

Jurisdiction of Courts :

(1) Original

(2) Appellate

(3) Advisory

High Courts :

- Constitution of High Courts.



- Procedure for appointment of High court Judges.

- Qualifications and disqualifications of High codudges.

- Powers of High Courts.

* Power of Superintendence

* Power to withdraw cases to itself.

* Control over subordinate Courts.

- Jurisdiction of High courts: Original and appéd

- Controversies surrounding Transfer of Judgedigh Courts.

- Procedure for impeachment of Judges of Supreowgt@nd High
Courts.

- Doctrine of independence of Judiciary.

- Judicial activism and its confrontation with i€lgture and Executive.

- National Judicial Commission.

8. Process of electioneering in India:-
a) Constitutional foundation of election commission
b) Composition of election commission.
c) Powers and functions of election commission.
d) Need for reforms in electioneering.
e) Right to know credentials of contestants el@estio

9. Governors:-
a) Appointment of Governor
b) Powers and functions of governors.
c) Qualifications and disqualification of governor
d) Problem of Politicization of post of Governor
e) Role of Governor in imposition of Presidentserim State.

10. Anti-defection law and Parliamentary privileges
LW -202: Legal Theory & Feminist Jurisprudence Syllabg — Il Semester
Objectives:

The Objective of this study is to give a clean ustiding of the nature,
scope and function of Law. The study of any leg@team at postgraduate level
necessitates its basic foundations to enable stsidenacquaint with the nature of
legal system and its role in the development ofetpc

An analysis of legal concepts in the context ofietycdevelopment and
changing socio-economic and politics attitude andappreciation of the purpose of
Law and its relationship to ethics and JusticesTourse aims at developing a insight
into the jurist foundation of a legal system andenstanding of Law as it exists in a
given contemporary society.

The nature and foundation of Law has undergonegdmin the recent
past, the current trends and developments are tedBeto be studied in the context
of justice viz. gender, social and economic alonighwew challenges and its
responses.



Topics:

1. Doctrine of precedent:
- Nature and scope.
- Authority of precednt.
- Bindingness of precedent.
-Precedent in British legal system.
-Ratio decidenti-obiterdicta.
-Theories of ratio decidenti..
-Art 141 of the Indian Constitution.
-Doctrine of Prospective overruling.
-Advisory Jurisdiction and precedent.

2. Concept of Legal Right :
- Nature and definitions.
-Theories of Rights.
-Fundamental legal conceptions of Right (Hohfeiddanalysis).
-Kind of Rights.

3. Feminist Jurisprudence :
-Nature and Types of Feminism.
-Gender justice and feminism.
-Indian Constitution of Feminist Jurisprudence.

4. Rawls Theory of Justice :
- Notion of Justice.
-Distributive Justice.
-Applicability of Rawls Theory to Indian Legal sgs.

5. Law and Enforcement of Morals :
-Basis and nature of morality.
-Role of morality.
-Morality and Indian Legal system.

LW -203 : Law, social Transformation and Judicial Proess in India- Il
Objectives of the Course :

A lawyer, whether academic or professional, iseexgd to be competent to
analyse and evaluate the legal process from a érgadstic perspective. Hence a
compulsory paper on Judicial Process is essemigheé LL.M. curriculum. The
objective of this paper is to study the natureumfigial process as an instrument of
social ordering. It is intended to highlight théerof court as policy maker, participant
in the power process and as an instrument of sok&ige. This paper further intends
to expose the intricacies of judicial creativitydatihe judicial tools and techniques
employed in the process.



since the ultimate aim of any legal process otesysis pursuit of justice, a
systematic study of the concept justice and itsouar theoretical foundations are
required.

Topics for Study
The following syllabus prepared with the abovespective will spread over a
period of one semester.
1. Nature and scope of judicial process:
a) Judicial process as an instrument of socialrorge
b) Judicial process and creativity in law-commorw lanodel-Legal
Reasoning and growth of law-change and stability.
c) The tools and techniques of judicial creatiahd precedent.
d) Legal development and creativity through legalsoning under
statutory and codified systems.

2. Special Dimensions of Judicial Process in Comgtional Adjudications:
a) Notions of judicial review.
b) ‘Role’ in constitutional adjudication-variousetbries of judicial role.
c) Tools and techniques in policy-making and ckégtin constitutional
adjudication.
d) Variants of judicial and juristic activism.
e) Problems of accountability and judicial law-nraki

3. Judicial Process in India:

a) Indian debate on the role of judges and on titiem of judicial review.

b) The “Independence” of judiciary and the “pokltitnature of judicial
process, National Judicial Commission-role and psep

c) Judicial activism and creativity of the Supre@murt-the tools and
techniques of creativity.

d) Judicial process in pursuit of constitutionaatyoand values-new
dimensions of judicial activism and structural ¢bages.

e) Institutional liability of courts and judiciatvism-scope and limits.

4. The Concept of justice:-
a) The Concept of justice or Dharma in Indian thdug
b) Dharma as the foundation of legal ordering kidn thought.
c) The concept and various theories of justicén@wwestern thought.
d) Various theoretical bases of justice: the libecatractual tradition, the
liberal utilitarian tradition and the liberal oraédition.

5. Relation between law and Justice:

a) Equivalence Theories-Justice as nothing morethiegpositive law of
the stronger class.

b) Dependency theories-for its realization justde@ends on law, but
justice is not the same as law.

c) The independence of justice theories-meansdaaationship of law
and justice- The relationship in the context of lirdian constitutional
ordering.



d) Analysis of selected cases of the Supreme Qdugte the judicial
process can be seen as influenced by theoriestidgu

6. Relationship between judiciary and other orgaoisState:

7. Need of judicial restraint (judicial activism sta-vis judicial restraint) Exclusion
of judicial review under the Constitution, Statueand selfimposed rules of judicial
restraint.

8. Reform of Court Processes:

Civil law : (ADR):
a) Confrontation v. consensus.
b) Mediation and conciliation.
c) Lok Adalats.

LW -204: Research Methodology and Legal Education II

A) ldentification of Problem of research:

1. Decisional material including foreign decisiongthods of discovering the
‘role of the case’, tracing the history of importaases and ensuring that these
have not been over-ruled; discovering judicial dohin the area pertaining to
the research problem and the reasons thereofifiglagtthe ratio/principle
having binding character.

2. Juristic writing-a survey of juristic literaturelevant to selected problems in
India and foreign periodicals.

3. Compilation of list of reports or special stiglmnducted and related to the
problem.

B) Preparation of research design:

1. Hypothesis: its role, definition, criteria ofverkable hypothesis and its
sources.

Major steps of preparation of research design.

Devising tools and techniques for collectiorstftutory and case materials and

juristic literature.

Methods for the collection of statutory and camderials and juristic literature

Use of historical and comparative research rizdger

Research tools: Observation, Interview, Quesame (Utility and limitations

and methods of using these tools).

Use of case studies and surveys.

Sampling techniques:

a) Design of sample

b) Its uses and advantages in research.

c) Random sampling, simple random, stratified ramdeystematic random.

d) Non random sampling, haphazard, availability pagosive etc.

9. Scaling Techniques-Types, utility, modus operéadElementary statistics,
design and stages in statistical investigationiatetpretation and Preparing
Diagrams and graphs.

10. Introduction and deduction.

11. Content analysis.
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12. Data collection, Data processing and analysisigierpretation of data.

13. Classification and tabulation of data-use ofisdor data collection-rules for
tabulation. Explanation of tabulated data.

14. Jurimetrics and socio-metrics.

15. Computerized research-a study of legal resgammdrammes such as Lexis
and west law coding.

16.Research report (Report writing) Citation rules amatles of legal writing.
(tie-up with industries, colleges, student welf&&S, NCC, Legal literacy
and training programme etc)




SYLLABUS FOR PHD ENTRANCE
EXAM.
IN
ANTHROPOLOGY
(Paper 2)

SOCIAL & CULTURAL ANTHROPOLOGY

* Introduction

» Concepts of Culture, Society & Civilization

» Configuration of Culture

* Social Organization: Family, Marriage, Kinship
* Economic Organization

» Political Organization

* Religious Organization

INDIAN SOCIETY AND CULTURE

* India in perspective

* The Orthodox Pattern: Vedas, Brahmanas, JainismigBEam, and Charvaka.
e The Hindu synthesis

* Caste system

* Indian Family, Marriage and Kinship

e Social Stratification in India

e India’s Social Transformation

BIOLOGICAL ANTHROPOLOGY

* Introduction, Nature and Scope of Biological Anhwtogy
* Theories of Evolution

» Biological Basis of Life and Heredity and Evolution

» Concepts in Modern Evolutionary Theory

e Trends in Human Evolution

* Human Variation

e Concepts of Race and Racism

CLASSICAL ANTHROPOLOGICAL THEORIES

» Evolutionism

« Diffusionism

» Historical Particularism
¢ Cultural Materialism

* Historical Materialism



e Structure-functionalism

» Structuralism

» Parsonian ideas of social-cultural system;

* Culture-Personality Margaret Mead;

» Pattern-Configuration: Ruth Benedict;

* Culture Interpretations: Clifford Geertz;

» Social Anthropology as an approach: Evans-Prichard

ARCHEOLOGICAL ANTHROPOLOGY

e Introduction to Archaeology

« Dating Methods, Tool Typology and Technology

» Paleolithic Cultures

* Mesolithic and Neolithic Cultures

* Indus valley civilization, Chalcolithic and Megdlit Cultures

SOCIAL SCIENCE RESEARCH METHODOLOGY

» Science and Scientific Research

» Scientific Social Research

* Research Design

e Survey Method and Sampling Techniques

» Quantitative Analysis: Basic Statistics

» Basics of Qualitative Analyses

« Ethnography: Fieldwork Tradition in Anthropologyda@urrent Approaches

ADVANCED ANTHROPOLOGICAL THEORIES

* Post Modernism

e Systems Theory

« Dialectical Anthropology

* Symbolic Anthropology

* Ethnomethodology

» Ecological Anthropology

* Sociobiology

» Psychological Anthropology

MEDICAL ANTHROPOLOGY

e Socio cultural aspects of medicine

* Human adaptation : complex interactions betweeiremwmental factors and iliness
» Theoretical Perspectives in Medical Anthropologyddis

» Ethno medicine, Medical Pluralism

e Cultural Epidemiology

» Concept of public health

* Determinants of Health

e Health Problems and Health Programmes

* Health Policy and Planning

e Gender and Reproductive Health

HUMAN BIOLOGICAL VARIATION AND POPULATION GENETICS



* Population Genetics

* Methods in Population Genetics and Genetic pohpmiem
* Genetic Markers in Human populations: Classicalkdes

» Haemoglobin- Normal and Variant forms

* Plasma Proteins

* Molecular Markers

» Consanguinity

TRIBAL AND RURAL DEVELOPMENT

» The Weaker Sections of Indian Population
» Tribal Problems, Movements and revolts

» Approaches to Tribal Development

e Administration of Tribal Development

» Sectors of Tribal and Rural Development
e Panchayat Raj Act and the Self Rule

* Development Issues

GROWTH DEVELOPMENT AND NUTRITION

* Human Growth and Development

* Factors Influencing Growth

e Nutrition

» Special Problems Related to Growth and Nutrition.

e Abnormal Growth.

* Determinants of Nutritional Levels, and Nutritiodd€ation

DEVELOPMENT ANTHROPOLOGY AND URBAN ANTHROPOLOGY

» Definition, scope, subject matter,

» Paradigm of Modernization

» Critique of Dependency, Paradigm of Multiplicity
* Agencies of Development

* Development Planning and Communication

e Urban Anthropology, Folk — urban Continuum
* Anthropology of Urbanization

* Role of cities in cultural transformation

* Methodological Contribution

» Ethnicity and Pluralism

» Anthropological Approaches to urban planning




SYLLABUS: Ph.D ENTRANCE TEST --

PAPER Il

DEFENCE AND STRATEGIC STUDIES

Pattern of the Question paper

1.
2.

3.

Paper Il will be of 100 marks. The examination W be of 2 hours duration.
Section | will have 20 objective type questionsovering the entire syllabus. All
questions will be compulsory. (Total Marks 20)

Section Il will have questions covering all theeight areas of the subject
mentioned in the syllabus. Students will have to awer ONE question from each
of the areas (internal choice would be provided). &h question will be of 10
marks. Word limit for each answer is 150 words. (Ttal Marks 80)

. Strategic Studies

Strategic Studies: Assumptions and Approaches

Theories and Causes of War — Nature of Conteanp&¥arfare

Deterrence: Concept, Nuclear Deterrence ande@GuRelevance.

Nuclear Strategy: Early Debates on the relevah®&uclear Weapons. - US Nuclear
Strategy - Soviet Nuclear Strategy - Russian Nudkaategy/Policy making -
Chinese Nuclear Strategy - Indian Nuclear Stratdggkistan’s Nuclear Strategy
Strategic Studies in the post cold war era.

2. Geo-Politics and Military Geography

Scope and Importance of geopolitics

Evolution of Geopolitical Thought since thé™®entury - Geopolitics during the
Cold War Period - Geopolitics in the post cold wea.

Role of Geography in Military applications

Man and Environment : (a) determinism, (b) Ba@sim

Important and Scope of Logistics

Planning Process and Principles of Strategicgégahy

Role of Geography in Land Warfare, Sea Warf#ie,Warfare and Space
Warfare

Weather conditions of Sea as factors in ampugand airborne operations
Military Geography of India and Defence Problems

op
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3. International Relations

B w

Theories and Approaches

Cold war —-Détente — New Cold War -1989 changesEast Europe, Soviet
disintegration.

Developments in the Third World: Regionalismd &donalignment

Evolution of International Economic Issues: BretWWoods System; NIEO; North-
South; GATT and WTO.



5.

New World Order and Globalisation.

4. National Security

a.

b.

Key Concepts of Security: (a) Balance of Pow@), Collective Security, (c)
Neutrality, (d) Nonalignment, (e) Equal Securitly, jommon Security.
Approaches to Peace: (a) Diplomacy, (b) Intéonat Law, (c) United Nations, (d)
Arms Control and Disarmament. (e) Track Il diplomac
Problems of India’s Security: - Global, Regiorald Local environment and its
impact on Security thinking.
Problems of India’s Internal Security and thdeRaf the State (Political, economic,
socio-cultural and other dimensions, Terrorismyigency, etc.)
Defence Organization of India
a. Higher Defence Organisation in India
b. Ministry of Defence
c. Paramilitary Forces
d. Intelligence Agencies
e. Kargil Review Committee Recommendations
India and Neighbours
India and the United States (post 1990-91)
India and Russia (post 1990-91)
India and the Asia Pacific (post 1990-91)
India and Europe (post 1990-91).
India and West Asia (post 1990-91)
SAARC

5. Indian Military History

a. Military History of Ancient India

b. Military History of the Medieval India

c. The Military History of the Marathas

d. The other regional military traditions of the deval period in India

e. The British Period: The Making of the British IXéry forces - The
Command Structure of the British (Company’s) ArmyThe British Military
Operations in the 9century:

f. British Indian Army

g. Indian National Army.

6. Peace and Conflict Studies

a.
b.
C.

—S@me o

Conceptual analysis of Conflict and Peace

Conflict Management and Conflict Resolution

UN System : Pacific Settlement of Disputes -deeKeeping, Peace making and
Adjudication

Disarmament and Arms Control

Confidence Building Measures

Functional Approaches and Regionalism

Gandhian Approach and its relevance today

Comprehensive Security and Human Security

Peace Research and Peace Movements

7. Defence Economics



Economic Theories of Defence

Determinants of Defence/Security Expenditure
Framework for analysis of India’s Security Exgeares
India’s Defence Budget

Defence and Development

Rationale of Arms production

Defence production in India

Economic Instruments of Policy

An analysis of India’s security expenditurescgiri947.
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8. Science, Technology and National Security
a. Introduction to Military Technology - its relewae to National Security.
b. Introduction to emerging technologies.
(@) Energy
(b) Electronics, Computers, nanotech and Artifita¢éelligence.
(c) Material Science.
(d) Biotechnology.
(e) Communications and Information Technology.
) Transportation and vehicle technology.

c. Application of technologies to:-

(@) Armament and Weapon systems.

(b) Missile Technology.

(c) Communications and Radar technology.

(d) Electronic Warfare and Information Warfare.

(e) RNBC Warfare and Nuclear Energy.

) Aircraft and Ships.

(9) Satellite and Space technology.

(h) Intelligence.

() Logistics (transport, supplies, inventory, nuad, repair, clothing and

equipment).

(k) Border Management.
d. Impact of developing technologies on Militarydne and conduct of warfare.
e. Application of new technologies for Internal Gy, Disaster Management, Training and
Administration.
f. Non military use of modern technologies andttlmapact on National Security (Power and
energy, Trade, Economy, Banking, Media etc).




Department of Library & Information
Science,
University of Pune, Pune

Syllabus for Ph.D. Entrance test

Unit |

Intellectual Property Rights-Concept, Copyrightn€arship-Print and Non-print Media.

Library and Information Policy at the National Léve

LIS Education in India

LIS Profession

Library & Information services

Role of UGC in the growth and development of lirarand information centres in
institutions of higher education in India

Information Literacy

Unit Il

Vocabulary Control-Thesaurus, Lists of Subject Hiegsl
Databases-Search Strategies, Boolean Operators
Knowledge Management

Information Processing & Organization

Current trends in Information Storage & Retrieval

Unit I

Financial management-Resource Generation, CostfBanalysis PERT, CPM
Performance Evaluation of Libraries/Information @es and Services
Marketing of Information product and services

Total Quality Management (TQM)

New Techniques in Library Management

Unit IV:

Impact of IT on Library

Library Networking & Networks,

Network Topologies

Hypertext, Hypermedia, Multimedia

Integrated Services Digital Network (ISDN), Operst@yns Interconnection (OSlI)
Digital Library

Virtual Library

Electronic Documents

Library Automation



INTERNET Components, Services, Browsing-Web Brawis8earch Engines Meta-Data,
Digital Object Identifier (DOI)

Metadata, Institutional Repository, Open Sourcevéake, Web 2.0

Current trends in IT

Unit V:

Types of Research-Basic, Applied, Interdisciplinary

Research Design

Scientific Method, Hypotheses, Data Collection, $kng

Methods of Research-Historical, Descriptive, Casglyy Survey, Comparative and
Experimental

Statistical Methods, Data Analysis

Report Writing

Research Methods in Library and Information Sciesrue Services

Bibliometrics
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Research Ethics

Use and user study

Content analysis

Field study

Future research: Delphi Techniques

Style manuals (Chicago, APA, MLA)

Citation styles: Footnotes, references

Evaluation of research

Current trends in LIS research (Advanced counttiess-Advanced countries and
Global)

Performance evaluation and measurement
Techniques & Methods

Evaluation of Library Services & Products
SWOT Analysis

Re-Engineering of Library Services

Knowledge Management

Technology Management

Marketing Skill & Techniques

Collection development policies & procedures (Byirtg individual libraries i.e.
needs based collection development)

Total Quality Management i.e. TQM.

Recent Management Techniques

Out sourcing

Six Sigma

Brain Storming

Mind Mapping & Other recent techniques



Networks and Security measures

Network components: UTP. Optical Fibers, EtherNetwork Interface Card, Hub,
Routers, Modems and requirement of Wi-Fi

Planning of computer networks in Library and Infation Centres
Network security measures.

Internet security

Web 2.0

6. Information Literacy

Concept, need

Methods of imparting information literacy progransne
Contents of information literacy programmes

ACRL standards for information literacy

Current trends in IT




llabus for Ph.D Entrance Examination

Paper Il - Subject : Philosophy

1. Philosophers

Plato, Aristotle, Descartes, Hume, Kant,|MNittgenstein, Russell, Moore, Sartre,
Husserl

2. Indian Systems

Nyaya, Vaisesika, Samkhya, Yoga, Purva MimarAg&aita Vedanta, Carvaka
Buddhism, Jainism

3. Areas

a) Social and Political Philosophy — Justieguality, liberty, Democracy,
Feminism

b) Logic and Epistemology — Knowledge, Truthstification, Pramanas

c) Ethics (theoretical and applied) - DeontatafyTheories, Teleological Theories,
Issues in Bioethics, Environmental Ethind Business ethics.

d) Metaphysics and philosophy of Religion - G8dlf, Liberation, Free will and
Determinism, Evil, Theories of Reality (Mem, Dualism, Realism, Pluralism)



Ph.D Entrance Test

Pattern for the Subject-Paper Philosophy

Maximum Marks: 100
Time Allowed : 2hrs

Q 1 : Attempt any 10 questions within 10 word eaahof the following 13.
2 marks each, Total marks:20

Q 2 : Attempt any 2 questions out of 4. Short-rigpe.
10 marks each, Total marks: 20

Q 3: Attempt any 2 questions out of 4 Criticalenttpe
Is marks each, Total marks: 30

Q 4 : Attempt any 1 question out of 4.
Essay type 30 marks.

Note :

1. Q.No. 1, 2, 3 &4 will cover approximately aqual proportion of Indian
Philosophy and Western Philosophy

2. Q.No. 4 will be based on major areas of Phpbso

Specimen Questions

Q.1:(a) Give Vedanta definition of Brahman acdiog to Brahmasutra.
(b) How many pramas are accepted by N¥&yhich are they?
(c) Define JS Mill’'s utilitarian princiel
(d) Mention any two arguments for theséamnce of God.

Q.2 : Write short notes on
(a) The nature of three gunas of Prakriti adicwy to Sankhya.
(b) Vivekananda’s concept of Practical Vedanta.
(c) Discuss Hume’s no self-theory.
(d) Discuss Plato’s theory of ideas.

Q.3 : Write long notes on :

(a) Discuss the Gandhian concept of Satyagraha



(b) Discuss in brief Vaisesika atomism.
(c) Discuss the Theory of Justice as Fairness
(d) Discuss critically whether animals hawghts.

Q.4: Write an essay on any one of the following :

(&) The theory of Pramanas according to any tvetesys of Indian
Philosophy.

(b) Discuss the problem of socialigestvith special reference to caste-
system.

(c) Discuss whether freewill is compatible witle titneory of karma.

(d) Discuss critically the distinctibetween knowledge and belief.




DEPARTMENT OF SOCIOLOGY
UNIVERSITY OF PUNE

Syllabus: Entrance Test for Research

Module 1: Concepts
1. Basic concepts: Institutions, Culture, Norms ®atlies, Social Structure
2. Institutions: Family and marriage, Educationpmmy, Polity, Religion,
Stratification — forms of stratification (Caste a8$, Gender, Ethnic)
3. Concepts related to development and globalizatomensions of globalization,
changing concept of work

Module 2: Theory
2. A

Marx
Durkheim
Weber
Parsons

PwpNE

2.B.

Habermas and Althusar
Gramsci

Giddens

Foucault

hPwpE

Module 3: Conceptualising Indian Society
1. Theoretical Perspectives —

- Indological/Textual Perspective: G.S.Ghurye
Structural — Functinoal Perspective: M.N.Srinivas
Marxian Perspective: A.R.Desai
Feminist Perspective: Leela Dube

- Subaltern Perpective: B.R.Ambedkar
2. Development and globalization:
- poverty — rural and urban
- Ecological degradation, displacement
- Health
- Education
3. Debates: Tradition & modernity in India, Secidar

Module 4: Methods
1. Nature of Social Research — Definition, hypoihefeory and concept , Research
design
2. Quantitative and Qualitative methodology
3. Methods:
A. Quantitative: Survey, Questionnaire, Structuradrview.
B. Qualitative: Case Study, unstructured interviethnography.



DEPARTMENT OF SOCIOLOGY
UNIVERSITY OF PUNE

Format of Subject Question paper for Entrance Tesfor Ph.D.

Section One:20 marks
Q.1. Objective type (all modules) : (out of 13 —reswer any 10)

Section Two: 80 marks

Q.2. Module | - 20 marks (out of 4 — answer any 2)
Q.3. Module Il - 20 marks (out of 4 — answer any)2
Q.4. Module Il - 20 marks (out of 4 — answer any)

Q.5. Module IV - 20 marks (out of 4 — answer any)2




Department of Adult, Continuing
Education & Extension
University of Pune,

Pune - 411 007

Ph.D. Syllabus

Subject: Adult Continuing Education & Extension (Lifelong Learning )

Format of subject question paper for entrancefted®h.D.- Paper Il

Section One :20 Marks

Q. 1: Objective type (all modules) out of 13 anssamy 10.
Section Two :80 Marks

Q.2: Module I. 20 marks (out of 4-answer any 2)

Q.3: Module Il. 20 marks (out of 4-answer any 2)

Q.4: Module Ill. 20 marks (out of 4-answer any 2)

Q.5: Module IV. 20 marks (out of 4-answer any 2)

Ph.D. Syllabus
Subject : Adult, Continuing Education & Extension (Lifelong Learning)
Module 1 : Concepts and Terminologies
* Andragogy and pedagogy
» Literacy and its types - traditional, functionalass, legal, technological

e Adult education, adult learning, continuing educati
» Lifelong learning

* Development and its indicators, population educatsocial justice with respect of

quality of life
» Extension education, field outreach, communityipguation

» Formal education, non-formal education, informalaation, incidental learning

Module 2 :  (A) Approaches to Education

l. Continuing education
2. Population education



3. Adult education
4. Non formal, Formal Education and Informal egtiam

(B) Curriculum methods, techniques and teaching, learmg
materials for félong learning

Developing curricula

Different teaching methods

Teaching and learning materials for adults

Teaching aids - conventional, non-conventiomaddern
Socialization and popular education as legrtmols/strategies

agrwnPE

Module 3: Higher education and lifelong learning

The UGC vision : committees and their recommendatithe UGC guidelines - 1978
to date

Strategies for bringing extension, as the thirdeafision of the University system at
par with teaching and research

Models for extension work - monitoring, evaluatemd the award of an academic
credit for the extension work in the postgraduapattments and in the colleges
Design, type, methods and implementation of extenprojects.

Impact of globalization and liberalization, charmtics/indicators for a lifelong
learning

Open learning systems - open university, extenamahlifelong learning through
them.

Module 4 : Research

Action research - concept and methods

Methods of research ; qualitative & quantitative

Participatory research techniques

Preparation of a research proposal

Methods of data collection, interpretation, usatatistical methods
Programme evaluation techniques - concurrent, suivendormative
The research report




University of Pune
Department of Communication and Journalism
Syllabus for Ph.D. Entrance Test

Part 1: Communication
1) Nature, process and types of communication
2) Models and theories of communication
3) Sociology of Communication, International, oél, Organistional
and Marketing communication
4) Mass Media: types, evolution, role in India
5) Effects of mass media: various studies andribgo
6) Traditional and folk media
7) New Media

Part 2: Research Methodology
1) Qualitative Research Methods
2) Quantitative Research Methods
3) Basic Concepts in Statistics
4) Review of literature, referencing, bibliograpdty.
5) Different types of media research: print, efauic, Internet, Audience
Studies etc.

Part 3: Print Journalism
1) History of the print media in India, contempgr&rends, esp. in
Maharashtra, well-known print journalists in theunotry and their work.
2) Organisational Structure and management ofxspa@per office:
various functionaries, their role, relationshipvieetn various
departments, financial management of a newspaper
3) Role of newspapers in Indian society: politicalcial, cultural, etc.
4) Periodicals in India: types of periodicals, argjeriodicals in Marathi,
Hindi and English

Part 4: Broadcast Journalism (Radio and TV)
1) Technological developments in broadcastingthed impact on
broadcasting
2) Public Service broadcasting: its nature, rolé esponsibility in India
3) Commercial broadcasting in India: beginningvgh, impact, laws
and regulations governing them
4) Broadcast programming: current trends, thepaat on society

Part 5: Advertising and Public Relations
1) Relevance of advertising: economic, culturatjial
2) Contemporary Ad scenario in India: volume ofextising, various
advertising media, current trends in advertising



3) Ad agency: structure, functioning, process, ag@ment

4) Public Relations: definitions, role of PR in@ganisation, importance
of PR professional, PR tools

5) Current trends in PR: corporate communicati®®iR, event
management etc.

Part 6: Media Laws and Ethics
1) Constitutional provisions regarding journaliand mass media
2) Various laws: e.g. defamation, sedition, IPRyRto Privacy, Right
to Information, censorship and self regulation
3) Mass Media Ethics: code of conduct, Sting Ojena etc.



University of Pune
Department of Communication and Journalism
Nov. 2009

Pattern of Ph.D. Entrance Test Paper  Total Marks @0

Part 1: Descriptive Questions Total Marks: 80
Q. 1. Essay type question Word Limit: 1000 veord
Write an analytical essay on any of the threecpi
Marks: 30
Q. 2. Long answers: Word Limit: 750 words
Answer any two of the four questions. (15 marksqueestion)
Marks: 30
Q. 3: Short notes: Word Limit: 250 words
Answer any four of the eight questions (5 marksrute)
Marks: 20

Part 2: Objective Questions (Multiple Choice): Totd Marks: 20

Q.:  Answer all questions (1 mark per question.)
Marks: 20




DEPARTMENT OF HISTORY
UNIVERSITY OF PUNE

Format of Entrance Test (Subject) for research

Section One 20 marks

Q. 1. Objective Type (all sections of the syllabusanswer all 10 of 10

Section Twa 80 marks

Q. 2. Section 1: 20 marks (out of two, answer anyne)

Q. 3. Section 2: 20 marks (out of two, answer anyne)

Q. 4. Section 3: 20 marks (out of two, answer anyne)

Q. 5. Section 4: 20 marks (out of two, answer anyne)

Syllabus: Entrance Test for Research

Section 1: Ancient Indian History (Pre-history to 0 C.E.)

I.

ii.
iii.
iv.
V.
Vi.
Vii.
viii.

Sources

Polity

Society

Economy

Religion

Culture

Urbanisation

Recent trends and advances in research in Ament Indian History

Section 2: Medieval Indian History

2. A — Medieval Indian History (800 C.E. — 1800 C.&

I.
il.
iii.
iv.
V.
Vi.
Vii.
viil.

Sources

Polity

Society

Economy

Religion

Culture

Urbanisation

Recent trends and advances in research in Meelval Indian History

2. B — History of the Marathas (1630-1818)

Sources
Polity

iii. Society



iv. Economy
v. Culture
vi. Recent trends and advances in research in Marha History

Section 3: Modern Indian History

3. A — India under the East India Company

i. Administrative and Socio-economic Policies
ii. Education under the Company

3. B — Colonial Period

I.  Modernity

ii. Education

li. Society and Social Awakening

iv. Rise of Nationalism

v. Indian National Movement and Partition of India

vi. Press

vii. Economy
viii. Recent trends and advances in research in dtlern Indian History

3. C — Independent India

I. The Constitution of India

ii. Economy

iii. Development of Social and Communal Consciousse
iv. Foreign Policy

v. Science and Technology

Section 4: Theories of History and Research Methodimgy

4. A — Theories of History

i. Nature and Scope

ii. Speculative philosophy of history
iii. Critical philosophy of history

Iv. Structuralism

v. Deconstruction

vi. Postmodernism

4. B — Research Methodology

i. Historicism

ii. Historical Objectivity

iii. Historical Synthesis

iv. Heuristics and Hermeneutics



Political Science Syllabus for Ph.

Entrance TestPET)

Political Thinkers

Plato and Aristotle

Machiavelli

Hobbes — Locke — Rousseau

Marx and Gramsci

Ranade — Tilak — Nehru

Gandhi — Savarkar — Ambedkar — Lohia
Liberalism

Conservatism

Nationalism

0. Feminism

Hoo~NoOh~wWNE

Public Administration

Approaches to the study of Public Administration
Theories of organization

Financial Administration

Personnel Administration

Development Administration

Good Governance

Public Policy — models and theories

Actors in the Policy Process

Public Policy in India — Health / Education

0.  Accountability of Public Administrators

Hoo~NoOR~wNE

International Relations

Approaches to the Study of International Refegio
Nations, Nation-state and Elements of NatiGtaber
Peaceful settlement of disputes

Arms Control and Disarmament

United Nations

Political Economy of International Relations
Regional — Sub — regional organizations

India’s Foreign Policy

Foreign Policies of USA and China

0. Globalisation and non-state Actors

Hoo~NoOhwWNE



IV Comparative Politics

Approaches to the Study of Comparative Politics
Constitutionalism : theory and practice

Federalism and devolution of Power

Structures of Government — Legislature — Ex&euti Judiciary
Elections and Representation

Parties — Party system

Political elite

Development and underdevelopment

Revolution

0. Democratic and non-democratic System

HOONOORAWNE

V Political Sociology

Intellectual Foundations : Marx and Weber
Political Culture and Socialization

Power and authority

Ideology and Hegemony

State and Welfare State

Bureaucracy

Political Participation

Social Movements

Class

0. Gender

HOONOOAWNE

VI Politics in India

Nature of India’s Constitution and its achievese
Fundamental Rights — Directive Principles
Federalism

Executive — Legislature Judiciary

Elections and Political Parties

Caste in Indian Politics

Regionalism

Politics of Secularism and Communalism
India’s Political economy

0. Social Movements

HBoo~NoOhwNE

Vi Research Methodology

Formulation of research Problem
Use of Library resources
Aggregate Data

Survey method

Field studies

Research design.

oahwnE




Pre Ph.D. Exam 2010 January
Syllabus for Second Paper in
Psychology

Chapter 1: SENSATION, ATTENTION AND PERCEPTION

1 Sensation - Introduction to psychophysics: Basitcepts and methods.

2. Attention: (a) Functions of attention: Dividetflemtion, selective attention (b)
Theories of attention process (c) Signal Deteclibaory and vigilance.

3. Perception-approaches: Gestalt, Bottom-Up (feadnalysis, template matching,
prototypes), Top-Down and Pandemonium

4. Perception: Cross-cultural studies

5. Application: Subliminal perception, perceptuafehce, and extra-sensory
perception.

Chapter 2 : PROBLEM SOLVING, CREATIVITY AND DECISION MAKING
1. Problem: Definition, problem solving cycle, tgp@bstacles and aids

2. Problem solving approaches — Algorithm; hewsstmeans-end analysis
computer simulation, and analogy

3. Definition of creativity, measurement creativity

4. Reasoning and decision-making: Types of reagoni8yllogistic and
Conditional; factors influencing decision-making.

5. Application: Artificial intelligence

Chapter 3: RELIABILITY

1. Correlation coefficient: Meaning, statisticajrsificance, reliability coefficient
2. Definition and types of reliability

3. Reliability of speeded tests

4. Dependence of reliability on the sample tested

5. Using reliability information

Chapter 4: VALIDITY

1. Validity: Definition and evolving concepts
2. Content-description validation procedures
3. Criterion-prediction procedures

4. Construct-identification procedures

5. Test validity and decision theory

Chapter 5: CORRELATION AND REGRESSION
. Concept and meaning of correlation

. Pearson’s Product-Moment Correlation

. Point — Biserial Correlation and Phi-coefficient
. Bi-serial and tetra choric correlation

. Partial and Multiple Correlation

. Simple Linear Regression: Concept and uses

OO WNBE



Chapter 6: INFERENTIAL STATISTICS

1. Inferences: Standard error of mean and othaststa

2. Significance of difference for means, varianaed correlation coefficients.
3. Assumptions of Analysis of Variance, and One-WalOVA- Independent,
concept of repeated measures

4. Two-way ANOVA - Independent, concept of repeatezhsures

5. Analysis of Covariance: Concept.

Chapter 7 : TYPES OF MEMORY

1. Sensory memory- Iconic and echoic

2. Short Term Memory

3. Long Term Memory: Types

4. Determinants of memory

5. Applications: Memory improvement techniques

Chapter 8: NEUROLOGICAL BASIS OF LEARNING AND MEMO RY
1. Brain areas associated with learning and memory

2. Types of Amnesia- Amnesia after concussion (Argede, Retrograde),
Korsakoff Alzheimer’s disease

. Studies on role of brain in learning and condiithg

4. Synaptic mechanisms and synaptic plasticityafring and memory

5. Application: Neuro-linguistic programming.

Chapter 9: EXPERIMENTAL DESIGNS

1. Experimental designs: Definition, principles dadctions

2. Between-group designs: Randomised group designs

3. Between-group designs: Block designs- a) twaigmbesigns, b) randomized
block designs with more than two groups

4. Factorial designs: Simple factorial designstdaal designs with covariate,
randomized block factorial designs

5. Conceptual distinction among between group desigpeated measures
designs, and mixed designs.

Chapter10: QUASI-EXPERIMENTAL DESIGNS AND SCALING

1. Characteristics and types of quasi-experimeatasigns: Single-group designs,

pre test-post test designs

2. Non-equivalent control group designs, discontyjnpromotion designs, time

series designs, cohort designs

3. Application of quasi-experimental designs ingveon evaluation research.

4. Scaling: Purpose, psychophysical scaling

5. Scaling: Psychological scaling: Thurstone-typaes (i.e. differential), and
Likert-type scale (i.e. summated)



Syllabus for Entrance Test for PhD
Programme in Women’s Studies

Contact Address:wsc@unipune.ernet.in

The syllabus for the entrance test for a doctorag@amme in Women'’s Studies will consist
of four compulsory modules. Candidates may choase atwo from the remaining five
optional modules

Four Compulsory Modules

1. Feminist Movements and Theory

2. Development: Gender Perspectives
3. Theory of Gender in India

4. Feminist Research Methodology

Five Optional Modules (Select any two)

Gendering Social History

Culture: Gender Perspectives

Theory of Gender in India

Gender, Nation and Community

Gender and Sexualities: Perspectives and I$3eeder and Dalit Stud

ogkrwpbRE

Compulsory Modules

Module 1

Feminist Movements and Theory

Global distribution of power, European modernity daminist thought in Europe and USA,

Latin America, West Asia, South Asia, Africa aRdr East ,Feminist Classics in Europe
and USA: Reading ‘Difference’ , Sex and Gender,jpgsts Debates in Liberalism and

Radical and Dominance Approaches, post structamallseminist Debates in Marxist and

Materialist Feminisms, Feminist Debates on rat&ss and nation ,Feminist Postcolonial
Theory

Module 2

Development: Gender Perspectives

Feminism and Development: Emergence of Women asrst@uency in Development:
WID, WAD And GAD, Development and the Indian NatiState: Landmark Policies, Plans,
Reports and Commissions, Women’s Movements in irielist- 1975 Campaigns, Issues and
Challenges, Gender and Institutions: Labour, RslitFamily and Household, Gender and
Institutions: Health and Sexuality, Law, Education



Module 3
Theory of Gender in India

Engendering Disciplines and Theorizing Gender gidnFamily, Kinship and Household
Debates on Sexuality, Nation and Community, Coutsbih and Law as Subversive Sites
Caste, Class and Community

Module 4
Feminist Research Methodology

Science, Nature and Gender-Feminism and Paradigifh, Suantitative and Qualitative
Research: An Introduction Feminist Epistemologytideology and Method

What is Distinctive about Feminist Method? Femimtstworking of methods of research,
Reflexive Research: Feminist Contributions, Dilersraad Ethics

Optional Modules (any Two)

Module 1
Gendering Social History

The Significance of History: Why Social History, figrent Perspectives, Debates in
Feminist Historiography (Feminist Engagements widit/ Non-Brahmin/ Subaltern/ Post
Colonial), Rewriting Histories: Feminist Interrogats, Recasting of Women in Modern
Social Institutions in India, Doing Social Histofyrom Gender and Caste Perspective

Module 2

Culture: Gender Perspectives

Gender and Culture: Basic Concepts, Approachdst&tudy of Culture

Feminist Renderings of Representation, Ideologyerd®ny, Folk- Popular- Public Culture,
Studying Cultural Practices: A Gender, Caste Ands€| untangling Contemporary Cases/
Issues: Shah Bano and Roop Kanwar Cases, Practiteénti- Mandal Protests,
Controversies Against Beauty Contests/ Dress Céie, Controversy

Module 3

Gender, Nation and Community

Colonialism, Nationalism, and the Woman Questioe-@iebates around anti-colonial and
nationalist movements, ideas, and theories, Gehigion and State- The influence of state
and religious communities on the construction ofdgred identities.

Gender a lens to interpret the actions of the s&agual and gendered imageries in religious
and ethnic communities.

Module 4

Gender and Sexualities: Perspectives and Issues

Theoretical Perspectives: Liberationist, Identittifics, Difference, Social Constructionism,
Queer Theory- Focus on Post- 1970s Developmentsafites, Modernity and History,
State, Market and Sexualities: Engaging with Issifédolence and Desire, Debating Sexual
Citizenship, Sexualization of Waof&exualities, Movements and Rights: Debating Sex —
Work, Same Sex Love and Friendships, AIDS Discration.



Module 5
Gender and Dalit Studies

Emergence of Dalit Studies and Relationship to @er&tudies in India,Nation, Caste and
Gender: Reviewing Classics on Woman’s Question @aste Question in Colonial India
,Caste, Class and Community (Debates on ViolencBrahmanical Patriarchy, Caste and
Marxism, Caste and Hindutva, Conversion, CasteVdothan’s QuestionCaste, Gender and
Democracy in India

The Pattern of the Question paper:

Compulsory Modules

Questions on these four modules in Section | vafit tthe applicants knowledge of basic
concepts, methodology, theory in India and acra$srent regions.

Section | (20 marks)

The questions will be Objective type questions

(Answer briefly/explain) — Any four from seveneagtions of five marks each

Section Il (40 Marks)
Essay Type questions — Any two from five of 20 mls each

Optional Modules:

Section lll (40 Marks)
Two Essay type questions on any two themes: Any twguestions from Five each on
one optional module of 20 marks each



Sample Paper
SAMPLE QUESTION PAPER ( 3 Hours)

Note
1.
2.

Students must attempt all sections
Section | carries 20 Marks

3. Section Il and Il carry 40 Marks Each

Section 1
Answer any Five of the following concepts briefly. Every Question carries

equal marks: (Total 20 Marks)

a.
b.
c. Sex and Gender
d. WID/WAD/GAD
e.
f.
g

Postcolonial Feminism
Concept of Difference

Intersectionality of Gender, Caste and Class
Feminist epistemology
Patriarchy

Section I
Answer on any two of the following five questionsEvery Question carries

equal marks: (Total 40 Marks)

oo op

Outline the major debates in Marxist and Materidist feminisms.
Trace the development of women as a constituency Development.
Elucidate the problems for doing a theory of gegter in India.

Is the Feminist Method distinctive? Support you answer with an
illustration.

Why are constitution and law considered as subk@ve sites for
feminist politics?

Section Il
Answer on any two of the following five questionsEvery Question carries

equal marks: (Total 40 Marks)

a.
b.

Outline the major debates in feminist historiogaphy.

Drawing upon any major controversy in the cultural sphere in
contemporary India explain why culture is a genderd concept.

Write an essay mapping the relation between  amtialism,

nationalism and the woman question in India.

Map the different theoretical persectives in fminist studies on
sexuality/ies.

Write an essay on the concept of Brahmanical padrchy

highlighting the structural violence that links caste and gender in
India.




Entrance Test for Ph.D.

Physical Education

University of Pune

Syllabus and Structure for Paper — Il

The total marks for Paper — Il is 100 and time allotted is 2 hours. The paper consists

of two parts A & B.

Part A consists of 20 objective type questions (multiple choice, matching type, true /
false, assertion — reasoning type, etc.) each question will carry one mark (total

marks 20) All questions will be compulsory.
Part B will consist of 8 questions arranged in 3 sections.

Section | :

Candidates have to write a critique of a given para or stanza from a known thinker /
writer. Three carefully considered specific questions will be asked on the given para,
requiring an answer in upto 30 words each. This section shall carry 3 x 5 = 15

marks.

Section Il :
Four extended answers based on analytical / evaluative questions will be set across
the syllabus. There will be internal choice. (4 out of 8 questions) Each question will

be answered in upto 200 words and shall carry 10 marks (4 x 10 = 40 marks).

Section Ill :

Essay writing — One question with internal choice on general themes and
contemporary, theoretical or of disciplinary relevance will be given. (1 out of 4
questions) The candidate would answer it in up to 600 words. (25 marks)



Ph.D. Entrance — Paper -

PHYSICAL EDUCATION

SYLLABUS

Unit—I :
Introduction to and definition, aims and objectives of Physical Education and other
terms-health education and recreation.

Philosophical basis of Physical Education.
Biological basis of physical activity-benefits of exercise, growth and exercise,

exercise and well-being, sex and age characteristics of adolescent. Body types.

Psychological basis of physical Education-Play and Play theories. General principles
of growth and development, Principles of motor-skill acquisition, transfer of training

effects.

Sociological basis of physical Education-socialization process, social nature of men
and physical activity, sports as cultural heritage of mankind, customs, traditions and

sport, competition and cooperation.

Olympic Movement-and its impact.

Physical Education in India.

Unit—II :

Physiology of muscular activity, Neurotransmission and Movement mechanism
Physiology of respiration

Physiology of blood circulation.

Factors influencing performance in sports.

Bioenergetics and recovery process.

Athletic injuries-their management and rehabilitation.

Therapeutic modalities and exercise

Ergogenic aids and doping.

Posture — Postural Deformities



Unit—III :

Joints and their movements-planes and axes.

Kinetics, Kinematics-linear and angular, levers.

Laws of motion, principles of equilibrium, force, spin and elasticity.

Muscular analysis of Motor movement.

Mechanical analysis of various sports activities.

Mechanical analysis of fundamental movements- running, jumping, throwing, pulling

and pushing

Unit—IV :

Learning process - theories and laws of learning.

Motivation, theories and dynamics of motivation in sports,

Psychological factors affecting sports performance-viz., stress, anxiety, tension and
aggression.

Personality, its dimensions, theories, personality and performance.

Individual differences and their impact on skill learning and performance.

Group dynamics, team cohesion and leadership in sports.

Sociometrics, economics and politics in sports.

Unit—V :

Development of teacher education in Physical Education.
Professional courses in Sports and Physical Education in India
Professional Ethics.

Qualities and Qualifications of Physical Educational Personnel
Principles of curriculum planning.

Course content for academic and professional courses.

Age characteristics of pupils and selection of activities.

Construction of class and school physical Education time table.



Unit—VI :

Health-Guiding principles of health and health education.

Nutrition and dietary manipulations.

Health-related fitness, obesity and its management.

Environmental and occupational hazards and first aid.

Communicable diseases-their preventive and therapeutic aspects.

School health program and personal hygiene.

Theories and principles of recreation.

Recreation program for various categories of people.

Unit—VII :

Characteristics and principles of sports training

Training load and periodization — short term & long term plan

Training methods and specific training program for development of various motor
gualities.

Technical and Tactical preparation for sports.

Sports talent identification process and procedures.

Preparing for competition-build up competitions, main competition, competition
frequency, Psychological preparation.

Unit—VIII :

Nature, scope and type of research

Formulation and selection of research problem.

Sampling-process and techniques.

Methods of research.

Data collection-tools and techniques.

Statistical techniques of data analysis-measures of central tendency and variability
correlation, normal probability curve, t-test and chi-square, ANOVA

Hypothesis-formulation, types and testing.

Unit—IX :

Concept of test, measurement and evaluation.
Principles of measurement and evaluation
Construction and classification of tests.

Criteria of test evaluation.



Concepts and assessment of physical fitness, motor fithess, motor ability and motor
educability and skill tests.

Testing psychological variables-competitive anxiety, aggression, team cohesion
motivation, self-concept.

Anthropometric measurements and body compaosition.

Unit—X :

Concept and principles of management

Management of infrastructure, equipments, finance and personnel.

Media & Sports

Instructional Process in Physical Education — essential elements, optimizing
learning, effectiveness, class management, methods & techniques of teaching.



Ayurved

F)

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)
6)
7
8)
9)

Rogvidnyan vikruti Vidnyan

Dosha Dooshyadi Vigyanam
Vyadhi Vigyanam

Basic Pathology.

Nidana Panchaka Vigyanam
Pareeksha Vigyanam

Diseases of Rasavaha Srotas.

Diseases of Raktavahasrotas.

Diseases of Mamsavaha srotas.

Diseases of Medovaha sortas.

Diseases of Asthi — Majjavaha srotas.
Diseases of Sukravaha srotas.

Diseases of Pranavaha srotas.

Diseases of Annavaha — Pureeshavaha srotas.
Diseases of Udakavaha srotas.

10) Diseases of Mutravaha srotas.

11) Diseases of Swedavaha srotas.

12) Diseases of Manovaha srotas/Sanjnavaha srotas.
13) Upasargajanya Vyadhis (Communicable diseases )
14) Krimi Vigyanam,

1)
2)
3)
4)
5)
6)
7
8)
9)

Agadtantra.

Derivation.

Origin and classification of Visha.

Tests for detection of Visha, Visha Data Lakshan

Contamination of air, water, soil etc.

Signs and Symptoms of poisons of plant kingdaohtaeir management
Gara visha, Dooshi visha and, Viruddhahara

Study of chaturvimshatyupakrama of Caraka.

Jangama Visha

Acids and Alkalis.

10) Asphyxiants

Stimulants

Hallucinogens

Sedatives and Hypnotics
Petroleum

Organo phosphorus compounds.

11) Definition of Toxicology, classification of mmns, their actions and routes
12) Metallic and non metallic poisoning.
13) Madya Visha and Madatyaya; Alcohol poisoninthéfol and Methanol)



14) Laws related to poisons.

1) Introduction, Definition

2) Personal identity and its medico

3) Death and its Medico Legal Aspects.

4) Medico legal autopsy and exhumation.
5) Injuries and wounds and its medico legal aspects
6) Dowry deaths, their medico

7) Asphyxial deaths and its Medico

8) Death due to heat, cold and starvation.
9) Virginity, Pregnancy, Delivery.

10) Sexual offences

11) Forensic psychiatry.

12) Ethics as in classics.

13) Laws in relation to medical practitioners.

Kayachikitsa.

1) Derivation of the terms “Kaya; “Chikitsa.

2) Importance of Kriyakala

3) Chikitsa sutra and Management of vriddhi

4) Detailed description of Dvividhopakrama

5) Detailed description of chikitsa sutra and Masragnt of jwara and its types.
6) Relevant Ayurvedic management

7) Knowledge of National Health programmes

8) Introduction of general principles of maintainarof health.

1) Chikitsa sutra and Management of the disealSBsamavaha srotas
2)Chikitsa sutra and management of the diseasegda@ifa vaha srotas.
3)Chikitsa sutra and Management of the diseasesnmiavaha Srotas.
4)Chikitsa sutra and Management of the diseasBas@vaha srotas
5)Chikitsa sutra and Management of the diseasBaktfavaha srotas
6)Chikitsa sutra nd Management of Mamsavaha Srotas
7)Chikitsa sutra and Management of ‘Ashti and Majjza srotas
8)Chikitsa sutra and Management of diseases afaMaha srotas
9)Chikitsa sutra and Management of diseases ofRawaha srotas.
10)Chikitsa sutra and Management of sexually tratesl diseases.

1)Principles of treatment and management of Vatadtis
2)Nidana and Chikitsa of Urusthambha,
3)Diseases of different Endocrine Glands.
4)General introduction and Principles of management
5)Treatment of Motion sickness.
6)Derivation of the term ‘Manas; its stan
7)Nidana and Chikitsa of the following disorders
8)Management of Vardhakyajanita vikaras
9)Etiopathogenisis and modern management
10)Nutritional deficiency disorders
11)Decription and management of following Emergecanditions.
12)Derivation, definition and synonyms of Rasayana,
13)Vajikarana



14)Properties, doses, methods of administratiggresients and methods of formation of
Rasayana & Vajikarana formulation.
15)Classification and importance of Vajikarana Dyas

1)Shiro roga
2)Karna roga
3)Nasa roga
4)Mukha roga (Diseases of oral cavity )
5)Oshtha roga (Diseases of Lips 0
6)Danta roga (Dental Diseases )
7)Danta mula gata roga (Diseases of Periodontia )
8)Jihwa gata roga (Diseases of Tongue)
9) Talu roga (Diseases of Palate )
10) Kantha and gala gata roga (Diseases of Pha&yarynx )

Shalyatantra.

1) Introduction to Shalyatantra.

2) Definition of Shalya, Shalya tantra.

3) Description of Yantras, Shastras, Anushashtras
4) Nirjantukarana

5) Sangyaharana

6) Trividha Karma

7) Ashtavidha Shastra Karma

8) Yogya vidhi

9) Marma — Nirukti.

10) Kshara and Kshara Karma

11) Kshara sutra

12) Agnikarma

13) Raktamokshana

14) Bandha vidhi

15) Sandhana Karma

16) Pranasta shalya and Nirharana Upayas
17) Fluid, electrolyte and Acid Base Balance,

1) Manya Vikara
2) Sira Vikara

3) Dhamani Vikara
4) Snayu vikara.

1) Asthi Bhagna

2) Sandimoksha

3) Disease of bone

4) Cranio-cerebral injuries

5) Diseases of breast

6) Diseases of chest.

7) Diseases of esophagus

8) Gulma Roga

9) Diseases of stomach and duodenum
10) Diseases of small intestine
11) Diseases of large intestine.
12) Udara rogas



13) Diseases of rectum and anal canal.
14) Diseases of liver

15) Diseases of gall bladder

16) Diseases of pancreas

17) Diseases of spleen.

18) Diseases of Kidney.

19) Diseases of Ureter.

20) Diseases of Urinary bladder

21) Mutragata & Mutrakrichra

22) Diseases of prostate.

23) Diseases of Urethra

24) Diseases of Penis

25) Diseases of Scrotum and Testis.
26) Vriddhi Roga

27) Antravriddhi

Stree-rog Prasutitantra.

Introduction and scope of Prasutitantra
Stri sharer vigyana

Rajo vidgyana

Garbha vigyana

Garbinivigyan

Garbhini vyapad/Garha vyapad
Prasava vigyana (Parturition )

Prasava vyapad (Disorders of Labour)
Sutika Vigyana

Sutika Roga

Stanya vigyana

Atyayika chikitsa in prasuti

Artava vyapad
Yoni vyapadani
Shukra vigyana
Vandhyatva
Stanaroga
Sthanik chikitsa
Shastra Karma

Kaumarbhritya

1) General Introductionof Kaumarbhritya

2) Vayobheda

3) Importance of Kashyapa Samhita in kaumarbhritya.
4) Navajata Shishu

5) Purvajata

6) Paschatajata

7) Prana

8) Navajata

9) Kumaragara



10) Navajat Shishu Poshana
11) Stanyadosha

12) Dhatri

13) Garbha Vridhi Vikasa Kram
14) Importance of Kreedabhumi
15) Poshana

16) Sanskaras

17) Dantotpatti

18) Vyadhikshamatva

19) Lehana

20) Knowledge of National Programs.

Samanya chikitsa Siddhanta and Balaroga
1) Balaroga Samanya chikitsa siddhanta
2) Aushadhi Matra Nirdharana
3) Specific therapeutic procedures
4) Prasava kaleena Abhigata
5) Sahajavyadhi
6) Anuvanshika Vyadhi
7) Prasavottara Vyadhi.

8) Dushta Stanyapanajanya Vyadhi

9) Kuposhanajanya Vyadhi

10) Anupasargika Vyadhi.

11) Srotas Vikara.

12) Anya Balavikara

13) Behavioral disorders of children

14) Atyayika Balaroga Prabandhana

15) Bakagraha

16) Various Ayurvedic & Modern Procedures.

Panchakarma

1) Introduction to Panchakarama

2) Relation of Panchakarma

3) Threefold Karma

I) poorva Karma

i) Pradhana

lii) Pashchat Karma

4) Usefulness of Shodhana

5) General precautions

6) Relevance of Panchakarma in present era.

7) Specifications of Panchakarma theatre and naesguipments.

II) Snehana

Poorvakarma

Pradhana Karma.

Pashchat Karma

8) Diet and regimens during Snehana

9) Introduction to Bahirparimarjana Chikitsa.
10) Detailed Knowledge about procedure

11) Snehana Kamukata.

12) Digestion and Metabolism of Fat.



[ll) Swedana
IV) Vamana

Poorva Karma
V) Virechana Karma
VI) Basti.
VII) Nasya

VIII) Rakta Mokshana and Vyayamopachara



UNIVERSITY OF PUNE

FACULTY OF EDCUATION
SYLLABUS FOR Ph.D. PROGRAMME IN EDCUATION

From 2009
1. Concept of research, Concept of educationabreBeResearch and theory
development, Limitations of Scientific inquiry.
2. Need of research in Education, source of rekganablem, formulating a
research problem.
3. Approaches of research:- Fundamental/Basic,i@gpAction, Qualitative and
Quantitative
4. Review of related literature, abstracting, Refees, Bibliography.
5. Research methods :- Historical, Survey, Expantade Quasi-experimental,
Product research, Mixed method, Case study, Ssuggect study
Phenomenological study, Anthropological & EthnodniaStudy.
6. Tools and techniques of research:- Data cotledbols, Types of data
collection Techniques, Selection of appropriatdi§teal Method.
7. Analysis of data:- Descriptive data analysifgrential data analysis,
Interpretation of data.
8. Writing a research proposal.
9. Writing a research report:- General rules obrepriting, Area, Title, Need
and Importance, Significance of the study, Statérokthe problem,
Objectives, Operational definitions, Review of tethliterature, Assumptions,
Hypothesis, Population and sample, sampling metHadspe, limitations and
delimitations, Control of variables, Internal andeznal validity, Methods of
research, Tools of data collections, StatisticalgoFinding and conclusions,
Implications of the study, Suggestions for furtresearch, Bibliography,
References, Appendices.
10. Mechanics of writing a research article.
11. Research ethics, intellectual property rights.
12. Research report evaluation
13. Exploring new areas and contemporary issueBdacational Research.
14. Use of advanced technology in various phas&slo€tational Research,
Online references, Use of SPSS.
15. Creation of knowledge —
A. Sources of knowledge
1. Experience
2. Authentication
3. Induction
4. Deduction
B. Generalisation
1. Formulation of Theory
2. Falsification of Theory

17. Discussion of Result




UNIVERSITY OF PUNE
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PAPER — || STRUCTURE

Time — 2 hrs.
PART — A: OBJECTIVE (20)
It contains 10 objective type questions having marks each
PART — B: DISCRIPTIVE (80)
Q.1 Answer in 250-400 wards (20)
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Q.2 Answer in 250-400 wards (20)
4o T Yoo ITET 3ok el
Q.3 Answer in about 100 wards of eacha & b
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a) (10)
b) (10)
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a)
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d)




Faculty of Management

Structure of Paper Il — for PhD Entrance

Examination

The paper Il will of 100 marks divided in three seas.

Section 1. Key concepts of General Management, Manageriacfians perspective: (20
objective type questions, one mark each. Total 20ki)

Section 2: Specialisation Subjects. Descriptive type questiconsisting of one short note
out of three options, 5 marks. Three questions wiiernal options 15 marks each. (Total 50
marks)

Section 3. Case study based on applications of Research dwtges
(30 Marks)

Section Subject Type of Questions Maximum Marks
number
1 Key concepts of Generalk0 Objective type questionsl*20=20
Management, Managerial

Functions perspective

2 1 short note out of 3 1*5=5

Three questions with

, . 3*15=45
internal options

Optional Subjects Total 50

Case Study based on
3 applications of Researgh 30

methodologies

Total Marks 100

Optional Subjects

Serial No Subject Code| Subject

1 A Marketing Management

2 B Financial Management

3 C Computer Management

4 D Production Management

5 E Human Resource Management

6 F Foreign Trade Management

7 G Organization Management & Economic
Environment

8 H Hotel Management




I Knowledge Management

10 J Bio-technology Management

Paper I

This paper will consist of 3 sections:

Key

Section |
concepts of General Management, Managerial tiang perspective:

(20 Marks, 20 objective type questions)

a)

b)

c)

d)

f)

Economics: Concepts about National Income, MarkeStructures,
Demand- Supply Analysis, Demographic features, Bap&nd its Functions
Communication: Types of communication, processCommunication, Need for
communication, communication Barriers

Leadership: Classification — Types of LeadersRipalities- characteristics of good
leader, Identification of Leadership traits.

Quantitative Techniques: Graphical- tabular espntation of data, Tools for Data
processing, Correlation-Regression- associatiotysisa

Managerial Functions: Planning, Organizing, @ahihg, Directing

Entrepreneurial Functions: Risk, uncertaintyrfgainnovations strategic functions

Section Il

(Descriptive type- 50 marks, short note any one oudf three, 5 marks. Three questions

internal options 15 marks each)

a)
b)
c)
d)
e)
f)
9)

h)

)

Marketing (A)
Marketing Mix (4 P's of Marketing & 7 P's of 8ies Marketing)

Marketing Myopia---Concept, Nature & Scope
Market Segmentation--Targeting & Positioning,rkéging Strategy Formulation.
Product Life Cycle, Introduction of New Produtto the Market Place.
Product/Brand Positioning,
Pricing Methods & Pricing Strategies.
Marketing Research, Marketing Intelligence, Mankg Decision Support
Systems(MDSS)
Advertising, Sales Promotion, Personal SellDigect Marketing, Publicity.
Advertising---Planning, Execution & Evaluation
Distribution Channels, Wholesaling & Retailing
Current Trends in Marketing (Advertising & Rdiag on the Net, CRM, Green
Marketing, Turbo Marketing, Holistic Marketing)

Financial Management (B)




f)
9)
h)

b)

d)

Nature and scope of Financial Management — @bgscof Financial Management —
Relationship with other functional areas of Managetn

Risk and Return — Portfolio Theory — CAPM

Analysis and Interpretation of Financial Statatse- Ratio Analysis — Funds Flow
and Cash Flow Statements — Economic Value Addition

Capital Budgeting — Appraisal Techniques — Disted and Non Discounted Cash
Flow Techniques - Appraisal under the conditionRsk and Uncertainty

Working Capital Management — Determinants andhficing of Working Capital —
Cash Management — Receivables Management — Inyevi@mmagement.

Capital Structure Planning — Concept of CosCapital — Leverage Analysis
Elements of Derivatives

Decision making tools and techniques — use ofnddament Accounting
Techniques like Marginal Costing in decision making

Computer Management (C)

Algorithms & Programming Concepts: Concepts oéllwproposed concepts,
Definition of Algorithms Recursive & iterative algthms, Objectives of algorithms.
Quality of algorithm, space complexity & time colexty of algorithm Frequency
analysis and problem complexity.
Programming concepts: Introductions, Programntamguage syntax, Name, scope
binding, Semantic analysis, Data types, SubrouBneontrol abstraction, Data
abstraction & object oriented concepts, Concurrency
Programming in C++ / Java/Ruby, dot net techgywlo
a. C++: Object oriented concepts, Objects & classes, Caoctsir & destructor,
Functions, Inheritance, Operator overloading, Ruati polymorphism,
Templates, Exceptional handling
b. JAVA:Objects & classes, Language features, Exceptiodlimgy Collection
framework multithreading, Abstract window tool Kitapplet , streams & file
input output, servlets, JSP(Java server pages),oRRemethod invocation,
Java Networking, Introduction to Java bean, Eniegpfava beans, Struts
Data Base Management System: Introduction tcabdae systems, Introduces
relational database management systems as a dlassftware systems. Design
theory, query language and performance/tuning sssuoelational Algebra, SQL,
stored procedures, user-defined functions, curganfiedded SQL programs, client-
server interfaces, entity-relationship diagramsnadization, B-trees, concurrency,
transactions, database security, constraints, blgational DBMSs, specialized

engines such as spatial, text, XML conversion ane series.



e) Implementation of database management systexpdores the internals of database

f)

¢)

h)

)

K)

a)
b)
c)

management systems. Introduction of cursor, triggagew & stored functions. SQL
Query optimization in centralized and parallel sys$, use of B-tree indexes for
efficiency, nested loop, sort/merge and hash-pamiit joins, histograms for
estimation, lock and unlock. Introduces recoveoy, tecord structure, log functions,
fuzzy check pointing, buffer manager structure, LRiplacement, FIX rule, WAL
rule, two-phase commit with presumed abort otation and replication.

Special Topics in Database Management: Objaented database systems and
distributed data-base systems. Transaction Condeptgilock, detection & recovery,
prevention algorithms, serializability, schedulesnaurrency ,Crash recovery.
Recovery concepts, techniques, checkpoint , regowgth concurrent transaction
(rollback, commits),catastrophic failure.

Client — Server technologies : Client- serveforimation system, client server
architecture. database middleware components.

SPM : Concepts of software management: softwams , principles of software
engineering , programming in large, Software methagies/ processes , Software
measurement, Object oriented requirement analysis m&delling, Software
architecture, Software design, Implementation, Doeatation, Project management,
Safety & maintenance, Configuration management, PERCPM.

Software Inspection , Quality Assurance & Testing

Software Review & Inspection process, Software Quality Assurance - Quality
plan, Quality metric, V&V , software testing — purpose, levels of testing, test
cases, types of testing

Emerging Trends in Information Technology

E-banking, e-governance, e-agriculture, Embedded systems, Biometric
technologies like fingerprint identification, RFID etc, GIS & GPS

Case Studies Online reservation, Shopping cart, Online clasgifieOnline
matrimony, Payroll system, Administration systemventory system, Examination
system

Web Application : HTML, Basic principles of wetiesign, e-Commerce, On line

Business application, Use of Internet

Production Management (D)

Role and Scope of Production management, Ewoluito operations management
Production planning and control

Facilities location & Layout



d)
e)
f)
9)
h)

a)

b)

f)

9)

h)

)

K)

Materials Handling

Purchasing, Sourcing

Work measurement, Time and Motion studies

Statistical Quality Control, Control Charts, @QtygAssurance, TQM, ISO
Demand forecasting.

Human Resource Management (E)

Human Resource Management (HRM)-Significancge@ives; Functions; A

diagnostic model; External and Internal environme&ntces and Influences;

Organizing HRM function.

Recruitment and Selection-Sources of recruiegriiting methods; Selection

procedure; Selection tests; Placement and Follow-up

Performance Appraisal System-Importance and &bgs; Techniques of appraisal

system; New trends in appraisal system.

Development of Personnel-Objectives; Determimiegds; Methods of Training &

Development programmes; Evaluation.

Career Planning and Development-Concept of cataeeer planning and

development methods.

Compensation and Benefits-Job evaluation teclesgWage and salary

administration; Fringe Benefits; Human resourcergs and audit.

Employee Discipline-importance; causes and fobisciplinary action; Domestic

enquiry.

Grievance Management-Importance; Process aruti¢as; Employee Welfare and

Social Security Measures.

Industrial Relations-Importance: Industrial clicts; Causes; Dispute settlement

machinery.

Trade Unions-Importance of Unionism; Union leesdtep; National Trade Union

Movement.

Collective Bargaining-Concept; Process; Pre-igtgs; New trends in collective

bargaining.

Industrial Democracy and Employee Participatideed for industrial democracy;
Pre-requisites for industrial democracy; Employearticipation-

Objectives; Forms of Employee Participation.

m) Future of Human Resource Management.

Foreign Trade Management (F)




a)

b)

d)

f)

9)

f)

a)

India's Foreign Trade and Policy; Export promotpolicies; Trade agreements with
other countries; Policy and performance of Expores and Export-oriented units;
Export incentives.

International marketing logistics; Internatiofagistical structures; Export
Documentation framework; Organization of shigpservices; Chartering practices;
Marine cargo insurance.

International financial environment; Foreign leange markets; Determination of
exchange rates; Exchange risk measurement; Iniemahinvestment; International
capital markets; International Credit Rating Agesciand Implications of their
ratings.

WTO and Multilateral trade agreements pertainntyade in goods; trade in services
and TRIPS; Multilateral Environmental AgreementEHAS);

International Trade Blocks-NAFTA, ASEAN, SAARGEU, WTO and Dispute
Settlement Mechanism.

Technology monitoring; Emerging opportunities gtobal business.

Organization Management & Economic Environment (G)

Management --concept and definition--Proces®eoiibs of decision making--
Leadership--Theories Traits.

Definition and nature of economics--- Macro avittro economics-- Concept of
managerial economics-- pricing theories--Capitalddmiing-- National income
concept---Business environment.

The concept and significance of OB Org desigd anlture --values--attitudes---
personality---change management-- managing cosflmtgnisational development.
Corporate strategy-- concept-- BCG matrix--SW@Analysis--Industry analysis---
Types of strategies-- Implementing strategies--aBe¢ score card---People side of
implementation-- Strategies for managing in Glaralironment.

Entrepreneurship-- concept--trait--contributietd  economic development---Govt
policy towards small and tiny sector--- Problem siékness and rehabilitation---
Women Entrepreneurs---- importance measures toueage women entrepreneurs—
problems.

Social responsibilities of business--- ethicaues--Corporate ocial responsibility and

ethics.

Hotel Management (H)

Management in Tourism, Economics of Tourism ldodpitality Industry.



b)
c)

d)

f)
9)
h)

Management Functions and Behaviour in Tourisnmd@ng Personnel in Tourism.
Tourism Planning and Development Tourism PraglucDesign and Development
Tourism Operations, Customer Relationship Managefanciples.

Practices of Hospitality Management Tourism egion Management Business

Environment and Legislation in Tourism Global Teun Resource Management.

Knowledge Management ()

Knowledge and Knowledge Management: Definitismgrces of Knowledge

management.

Knowledge creatiarHuman aspects of Knowledge creations

Need for Knowledge ManagemeKinowledge Management today knowledge

acquisition tools Data, information, knowledgaesaom.

Categorisation of knowledge Managemeonflicts of the knowledge management

process Knowledge Management approaches.

Various models of Knowledge Manageméfriowledge Managememtfrastructure

design and issues.

Basic Components of Knowledge Management Systems

Knowledge Communities and need for Knowledge @aimities.

Architectures for Knowledge Management Systknowledge Assets-Role of

Taxonomy in Knowledge Management.

Corporate Intranet: Knowledge Ecologies,- Knatge Management careers.

Knowledge originations and their need-futureKofowledgeManagement.
Biotechnology (J)

Basics of Biotechnology and Bioinformatics: Muc Acids and Protein Structure
Functions Recombinant DNA technology.

Basic Immunology and Hybridoma technology Anir@all Culture, Basic techniques
and applications.

Plant tissue culture, floriculture and Herbaldeene.

Biotechnology applications in environment pratat, biofuel Bioinformatics,
databank, data analysis, Sequence comparison,satgeatatabank Protein Structure
databank and application Genomics, Proteomics, nrd@genomics, Chemo-
informatics.

Advances in BT: Stem Cell Research, Tissue Emging, New Drug Design and
Development, Combinatorial Chemistry, DNA Chip Teclogy, Antibody
Engineering Transgenic Plants, Transgenic Anintdigd Generation Vaccines.



f) Dynamics of the Life Science Industry: Globaérids in BT, pharma and related

industries Challenges in the international market.

Section Il
Case study based on applications of Research nuwtgies in the respective optional

subjects.




UNIVERSITY OF PUNE
UNDER FACULTY OF PHARMACEUTICAL SCIENCES
SYLLABI, MODEL QUESTION PAPER
1. PHARMACEUTICS
2. PHARMACEUTICAL CHEMISTRY
3. PHARMACOLOGY
4. PHARMACOGNOSY

ANNEXURE-II

Syllabus for Ph. D Admission Entrance Test (Paper}) in Pharmaceutical Sciences

1. Pharmaceutics (PY-01):

Development, manufacturing standards, Q.C. limif8l@mrmaceutical products and medical
devices, labeling of Pharmaceutical products, aedstorage as per the pharmacopoeial and
other regulatory requirements. Storage of diffec#age forms and new drug delivery systems.
Biopharmaceutics and Pharmacokinetics and theiortapce in formulation. Formulation and
preparation of cosmetics — lipstick, shampoo, cearail preparations and dentifrices,
Pharmaceutical calculations.

2. Pharmaceutical & Medicinal Chemistry(PY-02):

Structure, nomenclature, classification, synthes&R and metabolism of the following category
of drugs, which are official in Indian Pharmaco@oand British Pharmacopoeia. Introduction to
drug design. Brief introduction to QSAR, Stereocism of drug molecules. Hypnotics &
Sedatives, Analgesics, NSAIDS. Neuroleptics, Amgréssants, Anxiolytics, Anticonvulsants,
Antihistaminics, Local Anaesthetics, Cardiovascualargs — Antianginal agents, Vasodilator,
Adrenergic and Cholinergic drugs, Cardiotonic agebiuretics, Antihypertensive drugs,
antihyperglycemic agents, Antilipidemic agents, @idants, Anticoagulants, Antiplatelet
aggregating agents. Chemotherapeutic agents —igintdy Antibacterials, Sulphadrugs.
Antiprotozoal drugs, Antiviral, Antitubercular, Anmtalarial, Anticancer, Antiamoebic drugs.
Diagnostic agents. Preparation, storage and usefi@él Radiopharmaceuticals, Vitamins and
Hormones. Eicosanoids and their applications.

3. Pharmacology (PY-03):

General pharmacology, Pharmacokinetics, Pharmaewmdis and Toxicology. OECD
guidelines, Drug interaction. Pharmacology of dragsng on central nervous system,
Cardiovascular system, Autonomic nervous systersirGiatestinal system and Respiratory
system. Pharmacology of Autocoids, Hormones, Hoerammtagonists, chemotherapeutic agents
including anticancer drugs. Bioassays, Immuno-plaaotogy. Drugs acting on the blood and
blood forming organs. Drugs acting on the renalesys Pre-Clinical and Clinical testing of
drugs.

4. Pharmacognosy (PY-04):

Pharmacognosy and Phytochemistry, Chemistry, tsstgtion, characterization and estimation
of phytopharmaceuticals belonging to the group l&Bids, Glycosides, Terpenoids, Steroids,
Bioflavanoids, Purines, Guggul lipids. Pharmacografscrude drugs that contain the above
constituents. Standardization of raw materials famtbal products. WHO guidelines for
Standardisation. Quantitative microscopy includimgdern techniques used for evaluation.
Biotechnological principles and techniques for pldevelopment, Tissue culture.
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Common syllabus for all four branches of Pharmaceutal Sciences

1. Drug Regulatory Affairs: Drugs and Cosmetics Act and rules with respectaaufacture



sales and storage. Pharmacy Act, Pharmaceutigasgthdian Patent Act 1970, its
amendments, concepts of IPR, criteria for granpiatgnts and filing a Indian patent, PCT,
Patent infringement. INDA/NDA/ANDA filing. Para-I|, Ill, IV filing Hatch-Waxman
amendments. Introduction to Patent Search.

2. Pharmaceutical Analysis:Principles, instrumentation and applications offti®wing:
Absorption spectroscopy (UV, visible and IR), Flnoetry, Flame Emission, Atomic
Emission, Electro analytical Techniques. Pharmae@m@assays. Principles of NMR, ESR,
Mass spectroscopy, X-ray diffraction analysis atféicent chromatographic methods,
Thermal Techniques.

3. Pharmaceutical Biochemistry & Microbiology: Biochemical role of hormones, Vitamins,
Enzymes, Nucleic acids, Bioenergetics, Generatppies of immunology. Metabolism of
carbohydrates, lipids, proteins, Methods to deteenkidney & liver function, Lipid tests
and Immunological Assays. Principles and method3hairmacopoeial microbiological
assays. Methods of preparation of official seraamtines. Serological and diagnostics
tests. Applications of microorganisms in Bio-corsiens and in Pharmaceutical industry.
4. Clinical Pharmacy: Therapeutic Drug Monitoring, (Dosage regimen ingRAency and
Lactation, Pediatrics and Geriatrics). Renal angatie Impairment. Drug-Drug interactions
and Drug-Food interactions, Adverse Drug reactidMedication History, Interview and
Patient counseling.

Statistical Analysis: Design of Experiments, Optimization techniques,r€lation of data,
Parametric and nonparametric tests, Statisticatpnétations, Hypothesis testing, Level of
significance.
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ANNEXURE-III

Model Question Paper for Ph. D Admission Entrancedt (Paper-11) in Pharmaceutical
Sciences

University of Pune paper code

Faculty: Pharmaceutical Scienc8sibject & Subject code Pharmaceutics (PY01)
Date: Time: (Max. time for section-I:

30 min.)

SECTION-I

Q. 1.0: Solve all following sub-questions (One markach) 20 marks

1.1. Molarity of simple syrup USP is

A)5.8B)85C)4.7D) 85

1.2. Complete mixing of magnesium stearate witletadgranules will

A) Decrease the crushing strength of tablets Bjelase tablet hardness

C) Increase tablet dissolution D) Increase takikntkgration

1.3. Rate of elimination of drug from body is, allbws zero order kinetics, then it
A) is constant B) Depends on plasma concentration

C) Depends on type of metabolic pathway D) Nonthefabove

1.4.2,2,2", 2" -{[4, 8dipiperidino (5, 4 -Ppyrimidino - 2, 6 - diyl}dinitrilo} tetraethanais
A) Disopyramide B) Dipyridamole C) Dicyclomine D)dblfiram

1.5. The parent nucleus present in the structuwaitice is

A) Benzazulene B) Imidazole C) Indole D) Piperidine
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1.6. The malonic ester synthesis of barbital yieltisch of the following main form?
A) a-form B) B-form C)y-form D) &-form

1.7. Following receptors are membrane proteinsgeixc

a) Receptors for fast neurotransmitters couplegcdy to an ion channel

b) Receptors for many hormones and slow transmjtte&upled to effectors System
c) Receptors for insulin and various growth fagtersich are directly linked to Tyrosine



kinase.

d) Receptors for steroid hormone

1.8. Opoid receptors act via

a) Opening of potassium channels

b) Inhibition of calcium channels

c) Both (a) and (b)

d) Opening of sodium channels

1.9._1- receptors are coupled with G protein.
a) Gs b) Gi

c) Gqd) Go

1.10. The apparatus recommended in BP for the ystiibation of volatile oil is known as

A) Soxhlet apparatus B) Clavengers apparatus

C) Supercritical fluid extractor D) Enfleurage

1.11. The amount of volatile oil in volatile oil m@ining plant is determined by using
A) Soxhlet apparatus B) Karl-Fischer apparatus

C) Clevenger apparatus D) Wildman trap flask

1.12. The chemicals which are coloured red whautetil tincture of alkane stains the cell
walls are

A) Peptidoglycan, mucilage B) Cutin, suberin

C) Lignin, protein D) Starch, calcium oxalate

1.13. The C=0 (aldehydic) bond shows charactersstetching band at about

A) 1730 - 1700 cm-1 B) 2830 - 2695 cm-1

C) 1060 - 1275 cm-1 D) 1000 - 1200 cm-1
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1.14. A Ramachandran plot shows

(A) The amino acid residues that have the gredtgtees of rotational freedom.

(B) The sterically allowed rotational angles betwége side chain groups in a
peptide and the peptide backbone.

(C) The sterically limited rotational angles (domsg)iwhere phi and psi are

allowed in the protein backbone.

(D) The angles that are allowed about the bondaexing the amide nitrogen in a
peptide bond.

1.15. The neurotransmitter derived from tryptoplsan

a. GABA b. Epinephrine c. Serotonin d. nor-epinéapr

1.16. Sterilization indicator used for ethylenedwxsterilization is

A) Bacillus osteoarthropathies B) Bacillus pumilus

C) Bacillus subtilis var. niger D) Pseudomonas diata

1.17. If a drug is not labeled in a prescribed neaninis deemed to be ........

A) Spurious B) Adulterated C) Substandard D) Misioled

1.18. The patient suffering from complex partiakgsees was treated for six months with
carbamazepine, but recently, has been experiebcgakthrough seizures on a more
frequent basis. You are considering adding a sedamgito this patient’ s anti-seizure
regimen. Which one of the following is least likétyhave a pharmacokinetic
interaction with carbamazepine

A) Topiramate B) Tiagabine C) Levetiracetam D) Langine

1.19. The chi-square distribution always has .......

A) Positive values B) Negative values

C) Positive and Negative Values D) None of the abov

1.20. The paired T- test is used to compatre .......

A) Median B) Standard deviation C) Mean D) None¢haf above
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SECTION-II

Q. No 2. Solve all following sub-questions (One mireach; max limit: 2 lines) 15 marks
2.1. What is exact storage condition for ‘cold’ aoadbl’ storage as per IP?

2.2. What is Young’ s formula for calculation ofgaatric dosage?



2.3. Draw schematic presentation of two compartropen model.

2.4. Enlist evaluation parameters of solution dedagns?

2.5. Give the working principle of nebulisers?

2.6. What is the most suitable method of sterilradf dismantled glass syringes?
2.7. lodobenzene mass spectrum doesn’ t contaiopisomass peak, true or false?
2.8. What are orphan drugs?

2.9. Why can’ t RNA adopt both A & B conformatiakd DNA?

2.10. What is R/W coefficient and its significance?

2.11. Enlist two each CFCs and non-CFCs propellasesl in aerosols.

2.12. What is the difference between nebulizer &lginhaled aerosol?

2.13. What is FFS technique? Give two examples.

2.14. Name the test which distinguishes the Tyfverh Type-Il glass as per IP and
why?

2.15. What are super disintegrants ? Give two elesnp

Q. No 3. Solve all following sub-questions (Two més each; max limit: 3 lines) 30 marks
3.1. Draw a table showing IP limits for weight \&ion test for tablets.

3.2. What are Spans and Tweens chemically and tybatof emulsions do they form?
3.3. State the volume in ml for following sizeshafrd gelatin capsules?
a.0b.00c.000d.1

3.4. Enlist various film formers and plasticizesed in nail lacquers?
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3.5. Explain Stoke’ s Law of sedimentation withpest to creaming of an emulsion?
3.6. What are various approaches for colon targéteg deliveries?

3.7. Explain the term chemical shift in NMR.

3.8. Give principle of ELISA test.

3.9. Deficiency of which enzyme leads to a gendisorder called alkaptonuria?

3.10. What are three minimum conditions needs tsdbisfied for an invention to be
Patentable?

3.11. What is a significance of vivo - in vitrocorrelation?

3.12. What are lakes chemically? What are theiaathges over water soluble FDC
pigments?

3.13. What is emulgel? Give one formula.

3.14. Give basic formula for calculation of mairdane dose in oral Sustained Release
Dosage Forms (SRDFs)

3.15. Give one formula for self microemulsifyingudrdelivery system

Q. No 4. Solve any five of the following sub-questins (3 marks each; max limit: 7 lines)
15 marks

4.1. State the Raoult’ s law and explain the tearmt?

4.2. Give Griffin’ s HLB scale with correspondingas of the surfactants?

4.3. Draw a well labeled ‘Typical Plasma Drug Cartcation-Time Profile Diagram’ of
orally administered formulation.

4.4. Give any one formula with use of each ingnetiepresenting non flocculated
suspension.

4.5. Explain the isotonicity calculation for parerati formula as per Sod. Chloride
equivalent method

4.6. Draw scheme for new drug discovery & developihpeocess.

4.7. Give the scheme monoclonal antibody produ@tion

Q. No 5. Solve any four of the following sub-quegins (5 marks each; max. limit: 15 lines)
20 marks

5.1. State various methods for enhancement of hitzdoility of orally administered
drugs?
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5.2. Explain in brief accelerated stability stuagtpcol involving Arrhenius theory?
5.3. Explain in brief with one example 8ctorial design for optimization?

5.4. The drug candidate is suffering severe fiestspeffect and degrading in acidic pH,
suiggest drug delivery system for this drug antifjus



5.5. Enumerate and explain in brief NDDS approadtesphthalmic purpose.
5.6. Suggest & justify drug delivery system forraglacting locally in stomach and
having short half life.
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ANNEXURE-III
Model Question Paper for Ph. D Admission Entrancedt (Paper-11) in Pharmaceutical
Sciences

University of Pune paper code

Faculty: Pharmaceutical Scienc8sibject & Subject code Pharmaceutical &
Medicinal Chemistry (PY02)

Date: Time: (Max. time for section-I:

30 min.)

Instructions to the Candidates

a. All questions are compulsory

b. Answer book of section-I shall be collectedrad ef 30 minutes from the beginning of the
examination.

c. Draw figures, sketches and diagrams where ea@zgsary.

d. Limit of lines for answers doesn’ t apply whégufes, tables and schematic diagrams are
drawn as a part of answer.

SECTION-I

Q. 1.0: Solve all following sub-questions (One markach) 20 marks

1.1. Molarity of simple syrup USP is

A)5.8B)85C)4.7D) 85

1.2. Complete mixing of magnesium stearate witletadgranules will

A) Decrease the crushing strength of tablets Bjelase tablet hardness

C) Increase tablet dissolution D) Increase takintkgration

1.3. Rate of elimination of drug from body is, dallbws zero order kinetics, then it

A) is constant B) Depends on plasma concentration

C) Depends on type of metabolic pathway D) Nonthefabove

1.4.2,2°,2",2"" -{[4, 8 dipiperidino (5, 4D) pyrimidino - 2, 6 - diyl}dinitrilo} tetraethanlas
A) Disopyramide B) Dipyridamole C) Dicyclomine D)dblfiram

1.5. The parent nucleus present in the structueitice is

A) Benzazulene B) Imidazole C) Indole D) Piperidine
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1.6. The malonic ester synthesis of barbital yieltigch of the following main form?

A) a-form B) B-form C)y-form D) &-form

1.7. Following receptors are membrane proteinsggtxc

a) Receptors for fast neurotransmitters couplegcdy to an ion channel

b) Receptors for many hormones and slow transmjtte&upled to effectors System

c) Receptors for insulin and various growth fagtersich are directly linked to Tyrosine
kinase.

d) Receptors for steroid hormone

1.8. Opoid receptors act via

a) Opening of potassium channels

b) Inhibition of calcium channels

c) Both (a) and (b)

d) Opening of sodium channels

1.9._1- receptors are coupled with G protein.

a) Gs b) Gi

c) Gqd) Go

1.10. The apparatus recommended in BP for the ystribation of volatile oil is known as




A) Soxhlet apparatus B) Clavengers apparatus

C) Supercritical fluid extractor D) Enfleurage

1.11. The amount of volatile oil in volatile oil m@ining plant is determined by using

A) Soxhlet apparatus B) Karl-Fischer apparatus

C) Clevenger apparatus D) Wildman trap flask

1.12. The chemicals which are coloured red whautetil tincture of alkane stains the cell
walls are

A) Peptidoglycan, mucilage B) Cutin, suberin

C) Lignin, protein D) Starch, calcium oxalate

1.13. The C=0 (aldehydic) bond shows charactersstetching band at about

A) 1730 - 1700 cm-1 B) 2830 - 2695 cm-1

C) 1060 - 1275 cm-1 D) 1000 - 1200 cm-1
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1.14. A Ramachandran plot shows

(A) The amino acid residues that have the gredesgtees of rotational freedom.

(B) The sterically allowed rotational angles betwé®e side chain groups in a

peptide and the peptide backbone.

(C) The sterically limited rotational angles (doms)iwhere phi and psi are

allowed in the protein backbone.

(D) The angles that are allowed about the bonds@tting the amide nitrogen in a
peptide bond.

1.16. The neurotransmitter derived from tryptoplsan

a. GABA b. Epinephrine c. Serotonin d. nor-epinéapr

1.16. Sterilization indicator used for ethylenedwxsterilization is

A) Bacillus osteoarthropathies B) Bacillus pumilus

C) Bacillus subtilis var. niger D) Pseudomonas diata

1.17. If a drug is not labeled in a prescribed neanihis deemed to be ... ... ..

A) Spurious B) Adulterated C) Substandard D) Misioled

1.18. The patient suffering from complex partiakaees was treated for six months with
carbamazepine, but recently, has been experiebceakthrough seizures on a more
frequent basis. You are considering adding a sedaigito this patient’ s anti-seizure
regimen. Which one of the following is least likédyhave a pharmacokinetic
interaction with carbamazepine

A) Topiramate B) Tiagabine C) Levetiracetam D) Langine

1.19. The chi-square distribution always has ... ... .

A) Positive values B) Negative values

C) Positive and Negative Values D) None of the abov

1.20. The paired T- test is used to compare ... ... .

A) Median B) Standard deviation C) Mean D) Noné¢haf above

19

SECTION-II

Q. No 2. Solve all following sub-questions (One mireach; max limit: 2 lines) 15 marks
2.1. Write chemical name for Benzyl Penicillin (R&hn G) as per IUPAC nomenclature.
2.2. Give a structural formula of a diuretic, whmntains a pyrazine ring?

2.3. Name the specific type of antagonism for thmlgination of Dimercaprol and mercury.
2.4. Name the liver metabolism products of isomiazi

2.5. Acyclovir is converted to its triphosphate atedlite by which enzyme?

2.6. Name any antimony compound used as anthetsinti

2.7. How many NMR signals are possible for follogicompound?

2.8. What is Reads formula?

2.9. Name the microorganism used in the microbiokdgssay of Rifampicin IP

2.10. Why pioglitazone is not preferred over sifatgi in the treatment of type Il diabetic
patient who is diagnosed with heart failure?

2.11. Absence of which structural feature makesapnihto prefer over captopril? Why?
2.12. Explain why HMG CoA reductase (Statins) intioits are taken at bedtime?



2.13. Calculate the pH of &0nolar HCL solution

2.14. Enumerate metabolic pathways of lidocaine.

2.15. Explain why acidic drugs are better absofb@a stomach?

Q. No 3. Solve all following sub-questions (Two més each; max limit: 3 lines) 30 marks
3.1. Draw the four stereo isomers of ephedrine.

3.2. Write the structure of active metabolite afttsterone.

3.3. Outline the synthesis of isoniazid

3.4. Enlist any two long- and fast-acting insuliralbgues.

HsC

Br
COOH
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3.5. One of the isomers of ibuprofen is biologigalttive whereas other possesses very very low
activity. It is quite possible to manufacture anarket only active isomer. In spite of this fact,
explain why ibuprofen is marketed as racemic me®ur

3.6. Enlist minimum four diseases or ailments fisamedule J for which no drug can claim
to prevent or cure.

3.7. Explain the term chemical shift in NMR.

3.8. Write the significance a@hi-square test,.

3.9. What is cheese reaction?

3.10. What are intellectual property rights (IPR)?

3.11. What is Biuret test? Which types of compowerdsusually tested?

3.12. (-) Epinephrine exhibits 12-15 time more aswstrictor activity than (+) epinephrine,
why?

3.13. Why valcyclovir is preferred over acyclovir?

3.14. Give structure & mechanism of action of beio

3.15. Enumerate the phases in cancer cell cycle.

Q. No 4. Solve any five of the following sub-questns (Three marks each; max limit: 7
lines)

15 marks

4.1. Give a scheme of synthesis for Ibuprofen.

4.2. Give chemical classification ofitHantagonists with suitable examples.

4.3. What are disappointments of QSAR?

4.4. Enlist various ways by which anti malarial gsexert their action

4.5. Define the various terminologies used in sgntApproach

4.6. Explain why penicillin G is orally inactive &mnpicillin is orally active?

4.7. Explain the mechanism of action of alkylataggnts.

Q. No 5. Solve any four of the following sub-quesins (5 marks each; max limit: 15 lines)
20 marks

5.1. Explain the importance of enantioselectiuitydrug metabolism with suitable examples.
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5.2. Derive a general equation for kinetics of gaegiaradiopharmaceuticals.

5.3. Explain important points in Structure ActivRelationship of anabolic steroids.

5.4. Write short note on Receptor binding assay

5.5. Tetracycline undergoes ionization and exhibitse p Ka values at 3.3, 7.7 and 9.5. Write
the structure and groups undergoing ionisation

5.6. Give planar & conformational structures of &ang biologically active steroids representing
one each to 5 & 5-3 cholestane type steroids.
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ANNEXURE-III
Model Question Paper for Ph. D Admission Entrancest (Paper-II) in Pharmaceutical
Sciences

University of PunePaper code
Faculty: Pharmaceutical Scienc8sibject & Subject code Pharmacology (PY03)




Date: Time: (Max. time for section-I:

30 min.)

Instructions to the Candidates

a. All questions are compulsory

b. Answer book of section-I shall be collectedrad ef 20 minutes from the beginning of the
examination.

c. Draw figures, sketches and diagrams where ex@zgsary.

d. Limit of lines for answers doesn’ t apply whegutes, tables and schematic diagrams are
drawn as a part of answer.

SECTION-I

Q. 1.0: Solve all following sub-questions (One markach) 20 marks

1.1. Molarity of simple syrup USP is

A)5.8B)85C)4.7D) 85

1.2. Complete mixing of magnesium stearate witletadgranules will

A) Decrease the crushing strength of tablets Bjelase tablet hardness

C) Increase tablet dissolution D) Increase takintkgration

1.3. Rate of elimination of drug from body is, allbws zero order kinetics, then it

A) is constant B) Depends on plasma concentration

C) Depends on type of metabolic pathway D) Nonthefabove

1.4.2,2°,2",2"" -{[4, 8 dipiperidino (5, 4D) pyrimidino - 2, 6 - diyl}dinitrilo} tetraethanlas
A) Disopyramide B) Dipyridamole C) Dicyclomine D)dblfiram

1.5. The parent nucleus present in the structuwaitice is

A) Benzazulene B) Imidazole C) Indole D) Piperidine
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1.6. The malonic ester synthesis of barbital yieltisch of the following main form?

A) a-form B) B-form C)y-form D) &-form

1.7. Following receptors are membrane proteinsggixc

a) Receptors for fast neurotransmitters couplegcdy to an ion channel

b) Receptors for many hormones and slow transmjtte&upled to effectors System

c) Receptors for insulin and various growth fagtersich are directly linked to Tyrosine
kinase.

d) Receptors for steroid hormone

1.8. Opoid receptors act via

a) Opening of potassium channels

b) Inhibition of calcium channels

c) Both (a) and (b)

d) Opening of sodium channels

1.9._1- receptors are coupled with G protein.

a) Gs b) Gi

c) Gqd) Go

1.10. The apparatus recommended in BP for the ystritation of volatile oil is known as

A) Soxhlet apparatus B) Clavengers apparatus

C) Supercritical fluid extractor D) Enfleurage

1.11. The amount of volatile oil in volatile oil m@ining plant is determined by using
A) Soxhlet apparatus B) Karl-Fischer apparatus

C) Clevenger apparatus D) Wildman trap flask

1.12. The chemicals which are coloured red whautetil tincture of alkane stains the cell
walls are

A) Peptidoglycan, mucilage B) Cutin, suberin

C) Lignin, protein D) Starch, calcium oxalate

1.13. The C=0 (aldehydic) bond shows charactersstetching band at about

A) 1730 - 1700 cm-1 B) 2830 - 2695 cm-1

C) 1060 - 1275 cm-1 D) 1000 - 1200 cm-1
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1.14. A Ramachandran plot shows

(A) The amino acid residues that have the gredtgtees of rotational freedom.

(B) The sterically allowed rotational angles betwé®e side chain groups in a
peptide and the peptide backbone.

(C) The sterically limited rotational angles (domsiwhere phi and psi are

allowed in the protein backbone.

(D) The angles that are allowed about the bondaexing the amide nitrogen in a
peptide bond.

1.17. The neurotransmitter derived from tryptoplsan

a. GABA b. Epinephrine c. Serotonin d. nor-epinamdr

1.16. Sterilization indicator used for ethylenedwxsterilization is

A) Bacillus osteoarthropathies B) Bacillus pumilus

C) Bacillus subtilis var. niger D) Pseudomonas diata

1.17. If a drug is not labeled in a prescribed neanihis deemed to be ... ... ..

A) Spurious B) Adulterated C) Substandard D) Misioled

1.18. The patient suffering from complex partiakgees was treated for six months with
carbamazepine, but recently, has been experiebcgakthrough seizures on a more
frequent basis. You are considering adding a sedaiglto this patient’ s anti-seizure
regimen. Which one of the following is least likédyhave a pharmacokinetic
interaction with carbamazepine

A) Topiramate B) Tiagabine C) Levetiracetam D) Langine

1.19. The chi-square distribution always has ... ... .

A) Positive values B) Negative values

C) Positive and Negative Values D) None of the abov

1.20. The paired T- test is used to compare ... ... .

A) Median B) Standard deviation C) Mean D) Noneh& above
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SECTION-II

Q. No 2. Solve all following sub-questions (one miaeach; max limit: 2 lines) 15 marks
2.1. Give the therapeutic indications of nitritesl aitrates.

2.2. What is OECD?

2.3. Name the gastric cytoprotective agent.

2.4 Which is the drug of choice for cerebral maari

2.5 Name the receptor on which morphine acts tduysre analgesia?

2.6 Name the chemical antidote used in lead tavicat

2.7. Viscosity of solvent reduces signal width iMR. True or false?

2.8. Name the exact strain of microorganism thased in the production of plague
vaccine?

2.9. What is the rationale of combining a beta a€rgic blocker and a diuretic with
hydralazine?

2.10. Write normal range of fasting & post prandiilod sugar in human.

2.11. Namd adrenergic blockers used in asthamatics.

2.12. Why tetracyclines are not used in pregnamherc?

2.13. Which drugs are used for treatment of graatepilepsy?

2.14. Name first line drugs for the treatment dieticulosis.

2.15. Define immunosuppressants

Q. No 3. Solve all following sub-questions (Two més each; max limit: 3 lines) 30 marks
3.1. Give the spectrum of activity of aminoglycasahtibiotic

3.2. What are the adverse effects of iron prepaiativhen used as antianemic agent?
3.3. Give adverse effects of cyclosporine when aseidhmunosuppressant.

3.4. Explain the role 5HT-3 receptor blockers ateametics?

3.5. Why clonidine therapy is not abruptly stopped?
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3.6. Explain epinephrine reversal?

3.7. Applying wood-word Fieser rule, calculate apson max. for following compound



3.8. A drug is deemed to be spurious, if it corgany harmful or toxic substance which
may render it injurious to heath, say true or false

3.9. What is difference between one way & two wanoya?

3.10. State the temperature, pressure and timé&eeqo sterilize a plug of cotton in a
hermetically sealed glass container by autoclaving?

3.11. Define bioassay. What are advantages of ¥agasver chemical assay?

3.12. What are the advantages of Human insulin amgnal insulin?

3.13. What are the limitations of-vitro methods in testing of drugs?

3.14. How toxicity of anticancer drugs can be aorated

3.15. Enumerate various phases of clinical trials.

Q. No 4. Solve any five of the following sub-quesins (3 marks each; max limit: 7 lines) 15
marks

4.1. What is the mechanism of action of amphetatine

4.2. How does sucralfate act in ulcer?

4.3. Write the mechanism of action of retinovir?

4.4. What is role of edrophonium in myasthenia av

4.5. Give the example of altered expression ofginstin drug resistant organism.

4.6. What is Lepra reaction?

4.7. What is the mechanism of resistance to rifampi

Q. No 5. Solve any four of the following sub-quesins (5 marks each; max limit: 15 lines)
20 marks

5.1. Discuss animal models for screening of dregshtiulcer activity.

5.2. Discuss metyrapone as adrenocorticoid biosgmhnhibitors.

5.3 Give the mechanism of action of sitagliptin?
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5.4 Discuss Cross Over Test Design in bioassaysofiin.

5.5. Explain limit test in Acute Oral Toxicity Tésgy of chemicals.

5.6. Why benzodiazepines are preferred over badves?
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ANNEXURE-III
Model Question Paper for Ph. D Admission Entrancest (Paper-II) in Pharmaceutical
Sciences

University of PunePaper code

Faculty: Pharmaceutical Scienc8sibject & Subject code Pharmacognosy (PY04)

Date: Time: (Max. time for section-I:

30 min.)

Instructions to the Candidates

a. All questions are compulsory

b. Answer book of section-I shall be collectedrad ef 30 minutes from the beginning of the
examination.

c. Draw figures, sketches and diagrams where exazgsary.

d. Limit of lines for answers doesn’ t apply whegutes, tables and schematic diagrams are
drawn as a part of answer.

SECTION-I

Q. 1.0: Solve all following sub-questions (One markach) 20 marks

1.1. Molarity of simple syrup USP is

A)5.8B)85C)4.7D) 85

1.2. Complete mixing of magnesium stearate wittetagranules will

A) Decrease the crushing strength of tablets Bjelase tablet hardness

C) Increase tablet dissolution D) Increase talkntkgration

1.3. Rate of elimination of drug from body is, allbws zero order kinetics, then it




A) is constant B) Depends on plasma concentration

C) Depends on type of metabolic pathway D) Nonthefabove

1.4.2,2°,2",2"" -{[4, 8 dipiperidino (5, 4D) pyrimidino - 2, 6 - diyl}dinitrilo} tetraethanlas
A) Disopyramide B) Dipyridamole C) Dicyclomine D)dblfiram

1.5. The parent nucleus present in the structuwaitice is

A) Benzazulene B) Imidazole C) Indole D) Piperidine

1.6. The malonic ester synthesis of barbital yieltisch of the following main form?
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A) a-form B) B-form C)y-form D) &-form

1.7. Following receptors are membrane proteinsgeixc

a) Receptors for fast neurotransmitters couplegcty to an ion channel

b) Receptors for many hormones and slow transmjtte&upled to effectors System

c) Receptors for insulin and various growth fagtersich are directly linked to Tyrosine
kinase.

d) Receptors for steroid hormone

1.8. Opoid receptors act via

a) Opening of potassium channels

b) Inhibition of calcium channels

c) Both (a) and (b)

d) Opening of sodium channels

1.9._1- receptors are coupled with G protein.

a) Gs b) Gi

c) Gqd) Go

1.10. The apparatus recommended in BP for the ystiibation of volatile oil is known as

A) Soxhlet apparatus B) Clavengers apparatus

C) Supercritical fluid extractor D) Enfleurage

1.11. The amount of volatile oil in volatile oilm@ining plant is determined by using
A) Soxhlet apparatus B) Karl-Fischer apparatus

C) Clevenger apparatus D) Wildman trap flask

1.12. The chemicals which are coloured red whautetil tincture of alkane stains the cell
walls are

A) Peptidoglycan, mucilage B) Cutin, suberin

C) Lignin, protein D) Starch, calcium oxalate

1.13. The C=0 (aldehydic) bond shows charactersstetching band at about

A) 1730 - 1700 cm-1 B) 2830 - 2695 cm-1

C) 1060 - 1275 cm-1 D) 1000 - 1200 cm-1
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1.14. A Ramachandran plot shows

(A) The amino acid residues that have the gredesgtees of rotational freedom.

(B) The sterically allowed rotational angles betwége side chain groups in a
peptide and the peptide backbone.

(C) The sterically limited rotational angles (domsg)iwhere phi and psi are

allowed in the protein backbone.

(D) The angles that are allowed about the bonds@tting the amide nitrogen in a
peptide bond.

1.18. The neurotransmitter derived from tryptoplsan

a. GABA b. Epinephrine c. Serotonin d. nor-epinapdr

1.16. Sterilization indicator used for ethylenedwxsterilization is

A) Bacillus osteoarthropathies B) Bacillus pumilus

C) Bacillus subtilis var. niger D) Pseudomonas diata

1.17. If a drug is not labeled in a prescribed neanin is deemed to be ... ... ..

A) Spurious B) Adulterated C) Substandard D) Misioled

1.18. The patient suffering from complex partiakeees was treated for six months with
carbamazepine, but recently, has been experiebceakthrough seizures on a more
frequent basis. You are considering adding a sedamgito this patient’ s anti-seizure



regimen. Which one of the following is least likédyhave a pharmacokinetic

interaction with carbamazepine

A) Topiramate B) Tiagabine C) Levetiracetam D) Langine

1.19. The chi-square distribution always has ... ... .

A) Positive values B) Negative values

C) Positive and Negative Values D) None of the abov

1.20. The paired T- test is used to compare ... ... .

A) Median B) Standard deviation C) Mean D) Noneh& above
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SECTION-II

Q. No 2. Solve all following sub-questions (One mireach; max limit: 2 lines) 15 marks
2.1. How the bitterness value is expressed as p#0\yuidelines.

2.2. Name the cryoprotectant used in cryopresetigede culture

2.3. Name the phytoconstituent from Guggul resgmador Anti-hyperlipedemic activity
2.4. Name the alkaloid belonging to yohimbine catgg

2.5. Name the precursor for the biosynthesis ohphthrene alkaloids

2.6. What are important characteristic featuredigitalis leaves?

2.7. What is m/z value for the parent peak of bea2e

2.8. Name the microorganism used in microbial ags&it B12?

2.9. Which enzyme is used for the isolation of pptast from bacterial cell?

2.10. Name the Form number for issuing a certiéiadtrenewal of license to sell, stock or
exhibit or

offer for sale or distribute drugs.

2.11. What is significance of Killer-Killani Test?

2.12. Name cinchona alkaloid which gives blue #oence on treatment with cone3
2.13. Name the typical plant auxin found in growiisgues

2.14. Name three amino acids precursors of hyosicyam

2.15. Name the essential ingredients used in thergepreparation of plat tissue culture media.
Q. No 3. Solve all following sub-questions (Two més each; max limit: 3 lines) 30 marks
3.1. Successive solvent extraction of crude druf pet. ether, benzene, chloroform, ethyl
alcohol

& water was performed. Quantitative chemical tesbhpet. ether extract gave positive Kellar-
Killani & Salkowski’ s reaction. Ethyl alcohol ettt & aqueous extract gave positive Ferric
Chloride reaction and aqueous extract gave foaruyisn.

a. Which constituents are present in petroleunréthenzene extracts?

b. Which constituents are present in ethyl alcéhabjueous extracts?

3.2. Write two commercial methods of extractioreajot alkaloids.

3.3. What does the total ash value signifies amd thie procedure to determine ash value?
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3.4. Among the microscopial characteristics, tresence of different types of calcium oxalate
crystals is an important diagnostic feature. Idgritie correct type of calcium oxalate crystals
present in the following drugs

A. Coca leaves

B. Atropa belladonna leaves

3.5. What is swelling power? What is pharmacopdeatat of swelling power for Isapaghula
husk IP?

3.6. What is procedure for determination of foresgganic matter in crude drugs as per IP
3.7. Give possible fundamental vibrations for pakgmatic molecule?

3.8. What are three minimum conditions that nedaktsatisfied for an invention to be
patentable?

3.9. Give principle of ELISA test.

3.10. What are labeling conditions for castor Bil |

3.11. How will you distinguish between Indian Poldgilum & American Podophyllum?
3.12. What are major phytochemical constituentSariabis?

3.13. What is significance of Goldbeater’ s skist?e

3.14. Chemically, what is natural campur? Whatsidiological source?



3.15. Define pre-biotics & pro-biotics?
Q. No 4. Solve any five of the following sub-questns (Three marks each; max limit: 7
lines) 20 marks
4.1. Give the difference between Alexandrian Sefahadian Senna
4.2. What do you infer from the following obsereet? Answer in one sentence. “in the
lycopodium
method for the determination of total length ofdib in a sample of cinnamon bark powder gave
27
to 40 to 50 per gram of air dried powder”
4.3. Explain ‘Stas-Otto method’ of isolation of gbsides?
4.4. What are the adulterants of Fox glove leanelshmw they are detected?
4.5. Name the type of stomata present in followmegicinal plants
i) Digitalis purpurea leaves ii) Datura Stramonilegaves iii) Cassia acutifolia
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4.6. Following tests are performed in different péam of Natural Drugs. On the basis of given
results, identify the class of chemical constitgent
a. A thin section is treated with Tincture alkared colour obtained
b. An alcoholic extract of leaf is treated with Deamdroff’ s reagent- raddish brown ppt
IS obtained.
c. A pure orange colour product is dissolved indroroform & treated with dry
solution of antimony trichloride in chloroform.- & or bluish violate colour is
obtained.
4.7. Explain in brief cultivation dPapaver somniferurand collection of its exudates.
Q. No 5. Solve any four of the following sub-quesins (5 marks each; max limit: 15 lines)
20 marks
5.1. Explain the WHO guidelines for standardizatdmerbal drugs
5.2. Write general methods for extraction of vidatiils
5.3. Give the biosynthetic pathway of Atropine
5.4. What are applications of plant tissue cultarBharmacognosy?
5.5. Explain in details Lycopodium spore methoddoality control of crude drugs.
5.6. Name minimum three adulterants used in cloxkexplain how they are detected?




UNIVERSITY OF PUNE
Syllabus for M.Sc. Biochemistry (Credit
System/Semester System) starting
from June 2008

M.Sc. Biochemistry syllabus under credit systerthatDepartment of

Chemistry, University of Pune, Pune-411007 willdfiective from the academic year 2008.
The M.Sc. course in Biochemistry for two years wohsist of 100 credits and will have 70
credits for theory and 30 credits for practical @anoject work. Each semester will run for 15
weeks. Each credit is equivalent to 15 clock hafiteaching.

Semester | Theory Courses Credits

B CH 170 Biomolecules 5

BCH 171 Enzymology and Physiological Biochemistry 5

BCH 172 Cell Biochemistry 5

Semester Il Theory Courses

BCH 270 Bioenergetics and Metabolism 5

BCH 271 Biophysical Techniques 5

BCH 272 Biostatistics Bioinformatics and Computatibtechniques

in Biochemistry

5

BCH 273 Membrane Biochemistry and Nucleic acid 5

Practical Courses for Part |

BCH 167 Analytical Biochemistry | + I 5

BCH 168 Biophysical Techniques and Computers 5

BCH 267 Microbiology and Enzymology 5

* The teacher can take liberty of introducing lategtics in the respective field. The teacher
should also provide sufficient reading materiatiie student for such new topics/concepts
being taught in the classroom
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M.Sc. Biochemistry Part | Syllabus

SEMESTER |

BCH —170 Biomolecules

Biomolecules I: Carbohydrates and Lipids

1 The molecular logic of life: The chemical unitiydverse living organisms,
composition of living matter. Macromolecules andithmonomeric subunits.

2 Properties of Water: With interactions in aquesystems. lonization of water, weak
acids and weak base. The pH scale, measuremeHt, piHbmetry, acid base titration
curves. Buffers, biological buffer systems.

3 Carbohydrates: Classification, basic chemicalcstire, monosaccharides, aldoses, and
ketoses, cyclic structure of monosaccharides, isrerism, anomers and epimers.
Sugar derivatives, deoxy sugars, amino sugarssagar acids. General reaction and
properties.

4 Lipids: Classification, structure and functionnodjor lipid subclasses-acylglycerols,
circulating lipids, Separation techniques Lipopnage chylomicrons, LDL, HDL, and
VLDL. Pathological changes in lipid levels. Fornaatiof micelles, monolayers, bilayer,



liposomes.

5 Vitamins and Co-enzymes: Classification, watdwsie and fat-soluble vitamins.
Structure, dietary requirements, deficiency condsi coenzyme forms.

Biomolecules II: Proteins

1. Amino acids: Classification, Properties, reatsiarare amino acids, and separation
techniques.

2. Protein classification: Reactions, functiongparties peptide synthesis. Solid phase
synthesis.

3. Structure:

a) Peptide bond, end group analysis, sequencing.

b) Secondary: X ray diffraction, alpha-helix betgucture p-helix, super secondary
structure.

c) Tertiary Structure: Forces stabilizing, unfolglimefolding expt. Prediction of tertiary
Structure.

d) Quaternary structure — hemoglobin.

e) Ramachandran plot.

f) Helix coil transitions, Vander Walls, electrasta Hydrogen bonding, and hydrophobic
interactions.

g) Energy terms in Biopolymer conformational caétidn.

Reference Books:

1 Principles of Biochemistry, Lehninger C Rs. P(b882).

2 Biochemistry, L. Stryer, W.H. Freeman, San Fracwi

3 Schaum'’s Outline Series of Theory and Problen&iathemistry, Philip W. Kuchel and
G.B. Ralston. Int. Ed., McGraw-Hill Book Co.

4 Problem Approaches in Biochemistry. Wood and Hood
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BCH 171 Enzymology and Physiological Biochemistry

Enzymology

1. Historical aspect: Remarkable properties cofaditomenclature and classification,
isoenzymes, multienzyme.

2. Isolation, purification, criteria’s of purity.

3. Enzymes kinetics: One substrate reactions, teffigeH, temperature and inhibitions. Two
substrate reactions. Theory, order analysis, @adst state kinetics, stopped flow
technique, Relaxation methods.

4. Mechanism of enzymes action: Theoretical baakguo Factors leading to rate
enhancement of enzyme catalyzed reactions: Acid-batalysis, proximity and
orientation effects, covalent catalysis, straimligtortion and change in environment.
Experimental approaches of determination of enzymeshanism: Kinetics studies,
detection of intermediates, X-ray crystallograps$tiedies, Chemical modification of
amino acid side chain and affinity labeling, siteedted mutagenesis. Examples of
chymotrypsin, triose phosphate isomerases, aldetase

5. Control of enzyme activity: Control of activisi®ef single enzyme: inhibitor molecules,
availability of substrate or cofactor. Product ltion. Control by changes in covalent
structure of enzymes:

a) Reversible Change

b) Irreversible change

6. Zymogen activation and phosphorylation dephospéation ligand induced changes:
Allosteric enzymes, Therotical models, Hill equatiddair equation, M.W.C. and K.N.F.
Models, usefulness of the models. Significancelotgeric and cooperative behavior in
enzymes.

7. Control of metabolic pathways: Amplification ©i§nals, substrate cycles and Interconvertible
enzyme cycles.

8. Multienzyme complex: Properties, pyruvate debgeénase systent:( coliand
mammalian), Tryptophan synthetase, multienzyme d¢exrfipom E.coli, fatty acid
synthetase, glycogen patrticle.

9. Enzyme turnover: Kinetics of enzyme turnover aSl@ement of enzyme turnover, Ks



and Kd. Correlation between the rates of enzymmoter and structure and function of
enzymes. Mechanism of enzyme degradation. Signideaf enzyme turnover.

10. Clinical aspects of enzymology: LDH isozymeS(H, SGPT, creatine kinase, alpha
amylase, phosphatase, inborn errors.

11. Ligand binding

Physiological Biochemistry:

1. Blood: Blood composition, plasma proteins arertiseases, blood counting and its
significance, leucocyltes, thrombocytes and eryies.

2. Chemistry of respiration: Gas transport and egutation, need for a carrier of oxygen in
blood, transport of oxygen, carbon dioxide and HHty buffer systems of plasma,
interstitial fluid, carbon dioxide-bicarbonate kaifsystem, acid- base balance and it’s
maintenance, compensatory mechanisms, measuregldfesse imbalance, significance
of Anion gap.

3. The kidney: Formation and acidification of uriadnormalities of acid- base balance
regulation by kidney, mechanism of action of dilegttests of renal function,
composition of urine and hormones of the kidney.
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4. Water and mineral metabolism.

5. Liver function and its disorders.

Reference Books:

. Text-book of Biochemistry with clinical correllats by Thomas M. Devlin,n2Edition,

. Wiley and Sons (1986).

. Physiological chemistry by Harper.

. Textbook of Medical Physiology by Guyton. A.€.,Sanders Philadelphia. 1988.

. Physiological basis of Medical practice, WeBt JBest and Taylor.

. Introduction to Physiology by Davidson H and &dg.B. Academic Press.

. Fundamentals of Enzymology by Price and Stevens

. Enzymology by Dixon and Webb

. Enzymes by Palmer

BCH 172 Cell Biochemistry

Cell Biochemistry |

1. Characterization and classification of micromigms.

2. Theory, phase contrast microscopy, fluorescemceoscopy.

3. Electron microscopy: theory, specimen prepanafireeze etching, freeze fracture,
shadow casting, electron microscopy of nucleicgcldEM, SEM.

4. Cell wall: Structure of peptidoglycon and otheHl wall components.

5. Cultivation of Bacteria, nutrition, physiologgpégrowth of microbial cells.

6. Reproduction and growth, synchronous growthtinaous culture of microorganisms.
7. Pure cultures and cultural characteristics.

8. Fundamentals of control of microbial growth, wohby physical agents, control by
chemical agents.

9. Production of mutants by chemical and physigahés and their characterizations.
10. Host Microbe Interactions, endotoxins, exotexcapsular material. Enzymatic and
other factors, tissue affinity, resistance and imityu

11. Viruses of bacteria, plant and animal cellsjcdtire classification life cycle,
Mycoplasma and viriods, diseases

12. Chemical activities of bacteria leading to élceumulation of industrially important
products.

Reference Books :

1. Microbiology, M.S. Pelczar, R.D. Reid, E.C.Sa@hMc Graw Hill, New York (1986).
2. General Microbiology (Vth Edition), R.Y. Stani&rentice Hall (1986)

3. Biochemical Engineering, S Aiba, A.E. Humphriggancy F. Mills, University of Tokyo
Press. (1978).

4. Introductory Microbiology, F.C. Ross, CharlesridPublication (1983).

Cell Biochemistry I

Cell classification, cell variability, size, shaged complexity, function

coO~NO UG WNGGE



Prokaryotes, cell structure and components

Eukaryotic cell : Structure, sub cellular composentucleus, chromosomes, plasma
membrane, cell wall, endoplasmic reticulum, lysosenperoxisomes, Golgi apparatus,
5

mitochondria, chloroplast, cytoskeleton, pili, #lgm, sub cellular fractionation,
different and density gradient centrifugation, spestaining of organelles or marker
enzymes.

Cell division, mitosis and meiosis, cell cycle

Plant cells: Cell wall and its function, xylem, pem and epidermal cells. The interaction and
communication between the cells, cell-cell reorgation in plants, role of golgi vesicles
in plasma membrane, cell growth and division.

Cell-cell adhesion and the extracellular matrixesge Intercellular recognization specific
cell aggregation in sponges, cell junctions, exilatar matrix, collagen, elastic
fibronectin

Germ cells and fertilization stem cells, cell di#fatiation, organogenesis, functional and
biochemical maturation of tissues.

Molecular basis of biodiversity

Reference Books:

1. Molecular Biology of the cell — Bruce Albertsl-D. Watson et al Garland publishing
Inc., N.Y. (1983).

2. Cell and Molecular Biology — DeRobertis and S#ars (1980).

3. The cell — C.P. Swanson, Prentice Hall (1989)

4. Cell Biology — C.J. Avers, Addision Wesley Cb986).

SEMESTER I

BCH: 270 Bioenergetics and Metabolism

Bioenergetics and Metabolism |

1. Survey of metabolism: Carbon, oxygen, nitroggriecatabolism, use of mutants and
isotopes in the study of metabolism, compartmemafiood chain and energy flow.

2. Cell bioenergetics: First and second law ofrtieynamic, internal energy, enthalpy,
entropy, concept of free energy, standard freeggngrange of a chemical reaction,
redox potentials, ATP and high energy phosphatepoomds.

3. Glycolysis: Anaerbic pathway of glucose metadlitwo phases of glycolysis. Detailed
study of all the reactions, entry of other carbahgd in Glycolytic pathway, energy
balance sheet regulation of glycolytic sequencerimymes and hormones, alcoholic
fermentation.

4. Citric acid cycle: Aerobic pathway of glucosetatmlism, historical background, details
of the cycle, use of isotope for the study of ciacid cycle, interconversion of hexoses,
Pasteur Effect.

5. Alternate pathways of carbohydrate metabolisemt&se phosphate pathway, glyoxalate
cycle, glucuronic acid cycle, inter conversion ekbses, Pasteur effect.

6. Lipid metabolism: Fatty acid metabolism, Bet&dation of saturated and unsaturated
fatty acids, the phases of fatty acid oxidatiorergatics of beta oxidation. Oxidation of
fatty acids with odd number of carbon atoms, foramabf ketone bodies, other types of
fatty acid oxidation.

7. Integration of carbohydrate and lipid metabolism

8. Biosynthesis of lipids: Requirements of carb@xidle and citrate for biosynthesis, fatty
acid synthase complex, regulation of biosynthdiissynthesis of triglycerides,
cholesterol and phospholipids.
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9. Electron transport chain and oxidative phosplatign.

10. Glycogen metabolism: Biosynthesis and degradatf glycogen and it’s regulation.
Starch and cellulose biosynthesis.

11. Gluconeogenesis

12. Photosynthesis : Intracellular organizatioplodtosynthetic system, fundamental
reactions of photosynthesis, light and dark reastiphotosynthetic pigments, role of
light, Hill reaction and it’s significance. Photaggphorylation, light reactions, cyclic and



non-cyclic photoinduced electron flow, energetitplmotosynthesis, photosynthetic
phosphorylation photorespiration, dark phase otghmthesis, Calvin cycle, C4
pathway, Bacterial photosynthesis.

Metabolism II: Nitrogen Metabolism

1. Oxidative degradation of amino acids : ProtdelyBransamination, oxidative
deamination, acetyl CoA, Alpha ketogutarate, aatyh CoA, succinate, fumarate and
oxaloaccetate pathway, decarboxylation, urea cyal@nonia excretion.

2. Biosynthesis of amino acids: Amino acid bioswsik, Precursor functions of amino
acids, Biosynthesis of aromatic amino acids, HiseédOne carbon atom transfer by
folic acid (Biosynthesis of glycine, serine, cyagimethionine, threonine.)

3. Peptides, polyamines, Porphyrins, gamma glutayule, glutathione biosynthesis,
Nonribosomal Protein Biosynthesis.

4. Purine pyrimidine degradation.

5. Biosynthesis of Purine and pyrimidine nucledtideegulation, Biosynthesis of
nucleotide coenzymes.

6. Nitrogen fixation: historical background, nitesgcycle in nature, symbiotic nitrogen
fixation, nitrogenase system, nitrate reductase.

Reference Books

1. Biochemistry — Lehninger.

2. Metabolic Pathways - Greenberg.

3. Biochemistry — G. Zubay, Addision Wesley PuthBg3).

4. Biochemistry — Stryer (1988)«&Edition W.H. Freeman and Co.

BCH — 271 Biophysical Techniques

Biophysical Techniques |

1. UV and visible Spectophotometry, IR and NMR Spgihotometry.

2. Membrane filtration and dialysis: Nitrocellulo$bre glass, Polycarbonate filters,
Dialysis and Concentration, Reverse Dialysis, Feedrying, lyophilization.

3. Chromatography: Partition and adsorption Chrogratphy- paper, TLC, GLC, GCMS,
Gel filtration-theory, materials, advantages, molacweight determination and other
applications. lon exchange chromatography — pragsedf ion exchangers, choice,
technique and applications. Amino acid analyzert EPHPTLC, affinity
chromatography Methods of ligand immobilization niemo-adsorption — Hydrophobic
interaction chromatography, Metal chelate chronvaiplgy, covalent chromatography.
Special chromatographic techniques for nucleicaadidNA cellulose chromatography,
MAK hydroxyl-apatite chromatography, SeparatiorD®A fragment according to their
base composition.

-

4. Electrophoresis : Theory, types, moving bounagdegtrophoresis, zone electrophoresis,
paper, cellulose acetate, gel ElectrophoresisyB&AGE, disc PAGE, Gradient PAGE,
SDS PAGE, DNA agarose gel electrophoresis SoutiNarthern, Western transfers,
Isoelectric focusing finger printing, DNA sequergifulsed — field Electrophoresis,
Capillary Electrophoresis.

Biophysical Techniques Il

1. Sedimentation: Theory, Preparatory and analytiteacentrifuges, factors affecting
sedimentation velocity, sedimentation coefficiengasurement of S, Zonal
centrifugation, DNA analysis, Determination of nml&ar weight by sedimentation,
diffusion and sedimentation equilibrium methodse@&fic example of application.

2. Partial specific volume and the diffusion cogént, Measurement of partial specific
volume and diffusion coefficients.

3. Viscosity: Theory, effect of macromolecules be viscosity of a solution, measurement,
molecular weight determination.

4. Isotope Tracer Technique: Types of radiatioresasarement scintillation and gamma
counters. Background noise quenching, Applications.

5. Interaction of radiation with matter, passageeaitrons through, matter, interaction of
gamma rays with matter, units of measuring radiasibsorption, Radiation dosimetry,
Radiolysis of water, free radicals in water.



6. Autoradiography.

Reference Books:

1. Physical Biochemistry by D. FreifelderdEdition (1982)

2. Biochemical calculation by I.H. SegaldEdition (1976)

BCH-272 Biostatistics Bioinformatics and Computatimal techniques in Biochemistry
Biostatistics

Principles and practice of statistical methodsioldgical research, samples and
populations, Basic statistics-average, statisticispersion, coefficient of variation,
confidence limits, Probability distribution, normainomial and Poisson distribution. Mean
variants, standard deviations and standard emorelation and regression, test of statistical
significance, and analysis of variance.

Computational techniques in Biochemistry

Introduction to hardware and software, binary aedmal numbers, constants and
variables, assignment statement, flow charts agid tise. If and go to statements, Do loops.
Input, output and format statements, Subroutinésfamction subprograms. Introduction to
programming in BASIC/Fortran/C. The students waltry out programming in a related
laboratory course.

1. Computer awareness

2. Basic programming

3. Writing of few basic programs related to Bioclsmy

4. Prentice on packages

5. Writing a BASIC program to plot graphs of enzykneetic data by a variety of linear
transforms and the Michalies Menten hyperbolicgplot

6. Write a BASIC program to calculate the pH ofilaté salt solution
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7. Write a BASIC program for the analysis of amawid sequences.

8. Use of packaged statistical computer progranthferstatistical analysis.

9. Use of computer program to analyze DNA sequeta&sd complementary sequences,
search repeats, restriction sites, coding sequeogdsn usage, etc

Reference Books:

1. Computers and Common SenReHunt and Shellgyrentice Hall, New Delhi (1998).
2. Computer Programming in Fortran-90-RajaramanPrentice Hall, New Delhi (1990).
3. Computing for BiologistsA. Fielding Addison Wesley Pub., UK (1985).

4. Microcomputers in Biochemical Educatidfi-J. Wood (Ed)Taylor and Francis Ltd.,
UK (1984).

5. Computer Games and Simulation for Biochemicaiggering-H. R. BungayJohn

Wiley and Sons Ltd., New York (1985).

6. Microcomputers in Biology- A practical approa¢h-R. Ireland and S.P. LantRL

Press Ltd., (1985)

BCH 273 Membrane Biochemistry and Nucleic acid

Membrane Biochemistry

1) Biological membrane, structure, and assemblgsttuents, bacterial cell envelope,
asymmetry flip flop, protein lipid interaction, faes affecting physical properties of
membranes.

2) Membrane models: biological and physical modetergetics and transduction
phenomena, biochemical chemiosmotic hypothesisitufiidil.

3) Membrane transport: diffusion, passive, actiné fcilitated, transport role of proteins in
the process, exocytosis, receptor mediated endsisytmsmoregulation.

4) Na, H dependent processes and phosphotranfgmaiesis, specialized mechanism for
transport of macromolecules, gap junctions, nugkeaes, toxins, control of transport
processes, binding proteins, hormone effects amdalle of lipids.

5) Role of Na, K ATPase and the passive permeglofithe plasma membrane to Na, K
and ClI, voltage and ligand gated ion channels, ACHR exchanger.

6) Molecular mechanisms, ion translocating antibgtvalinomycin, gramicidin, ouabain,
group translocation, ionophores, electrical gralienergy coupling mechanism.

7) Penetrating the defenses: how antimicrobial sgesach their targets, cellular



permeability barrier to drug penetration, some gxasof modes of penetration of
antimicrobial agents, the exploitation of transmystems in the design of new
antimicrobial agents.

8) Assembly of virus membrane receptor

Nucleic Acids

1. Molecules of Heredity: Structure of DNA and RNANA as genetic, material, Double
helix. Semi conservative mechanism of replicatd@arest neighbor analysis.
Denaturation and renaturation A, B, and Z formBNA.

2. Nearest neighbor analysis, Denaturation anduesizon, A, B and Z forms of DNA.

3. Laws of Haredity : Genotype, Phenotype Menddliaws of inheritance.

4. Basis of Biochemical genetics: One gene oneotistomplementation tests, Co-linearity.
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5. Auxotroph, prototroph, conditional mutants, Mutesolation and selection.
Transformation. Conjugation, Transposition.

6. Sex factors and Plasmids: Fertility factor, Hiapping of E, coli chromosome, other
plasmids, cosmids, Introduction to Operon.

7. Genetic Code: Biochemical and genetic analyisiseogenetic code.

8. Bacteriophages: Life cycle, use of bacterialis@&s in genetic studies.

9. Genetic disorders, of chromosomal origin, gemgiro—mutation.

10. Specialized genetic systems of fungi: Tetradlysis.

Reference Books:

1. Biochemistry of antimicrobial actions4dition, Chapman and Hall , TJ Franklin and
GA Show (BCL)

2. Biochemistry-G Zubay , Addison Wesley, 1983

3. Biochemistry, L Stryer,«84w/5hed, 1989 , Freeman and Co. NY

4. Principles of Biochemistry —Lehninger

5. Biochemistry with clinical correlation- ThomagW®in, 2.ded, John Wiley and sons

6. Membranes and their cellular functions- IB FdneR.Coleman and RH Michell, 1984,
Blackwell scientific publishers, Oxford&d.

7. Genetics — Strickberger M.W., Macmillan Pubg.1(1976).

8. 36 Lectures in Biology — S.E. Luria, M.I.T. Pse€ambridge (1975).

9. The Genetics of Bacterial viruses — William HsyeBS Publ. (1984).

10. Molecular Biology of the Gene- Watson Benjam@ummings Publ. Company (1987).
11. Genetics Analysis and Principles: R.J. Brodgddison-Wesley.

BCH 167 Analytical Biochemistry | and II

1. Amino acid detections (Paper chromatography)estidnations.

2. Comparative evaluation of different methodsrot@in analysis: Lowry, Biuret, Kjeldahl,
UV.

. Specific reactions for Carbohydrate and estionati

. Isolation of amino acid and proteins: cystingg Blbumin, globulin, milk casein .

. Starch preparation and characterization.

. Alpha and Beta amylolysis.

. Cholesterol and lecithin from egg.

. Vitamin C estimation.

. Lipid isolation detection and estimations.

10. Estimation of DNA by diphenylamine method

11. Estimation of RNA by orcinol method

Reference Books

1. Practical Biochemistry: Principles and techngju€ Wilson and J. Walker.

2. Practical Biochemistry by David Plummer

3. Introductory Practical Biochemistry by S.K. Sanel and R.Singh.

BCH 168 Biophysical Techniques and Computers

Biophysical Techniques

1. Concept of pH, preparation of buffers, measurgrogpH.

2. pH metry: Acid base titration curves. MeasurenoéipKa of amino acids.
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3. lon exchange chromatography: Nature of exchamggacity of column, Separation of
amino acids.

4. Gel filtration: Determination of void volume, emination partition coefficient,
Separation of two components in a sample.

5. Viscosity: Viscosity of hydrolyzed, partially solyzed and unhydrolyzed starch.
Determination of relative viscosity, Specific vistly and intrinsic viscosity.

6. Electrophoresis: Paper electrophoresis, Agatrelghoresis for separation f low mol.
Wt. Dyes. Separation serum proteins by Agaroselgetrophoresis. Polyacrylamide
Gel electrophoresis (PAGE). Single cell electroplstr

7. UV and Visible Spectrophotometry: Absorptioncpe, Demonstration of Beer’'s Law,
UV absorption of proteins and amino acids, Deteatiam of Molar extinction
coefficient. Absorption spectra of hemoglobin datives — oxyhemoglobin,
carboxyhemoglobin and methemoglobin.

8. Dialysis, reverse dialysis and membrane filbmati

9. High performance Liquid Chromatography (HPLC)

10. Osmotic fragility.

11. Measurement of Refractive Index.

Reference Books:

1. An introduction to practical Biochemistry — Ddvi. Plummer, Tata Mc Graw Hill Co.
Ltd., Bombay.

2. Introductory Practical Biochemistry (2001). EdK. Sawhney and Randhir Singh.

3. Practical Biochemistry Sadasivam and Manickam.

4. Practical Biochemistry, Principles and Techng)(#995). Ed. Keith Wilson and John
Walker.

Computer Programming

The student is expected to write and execute at & of the following or similar computer
programs in BASIC/Fortran/C

1. Linear regression

2. Quadratic equation

3. Simulation of pH titration

4. Michaelis Menten enzyme kinetics

5. Analysis of amino acid sequences

6. Analysis of DNA sequences, Complementary seggenmepeat frequencies, etc

7. Handling of atomic co-ordinates, files and disestatistics in large molecules

8. Determination of number of covalent or weak I®fitdm the given atomic co-ordinate
files of a protein molecule.

These programs are only indicative. The instrugtay choose other programs to illustrate
the use of computers in chemistry.

Reference Books :

1. Computers and Common SenReHunt and Shellgyrentice Hall, New Delhi (1998).
2. Computer Programming in FORTRAN-90- RajaramanPrentice Hall, New Delhi
(1990).

3. Computing for BiologistsA. Fielding Addison Wesley Pub., UK (1985).

4. Microcomputers in Biochemical Educatidfi-J. Wood (Ed)Taylor and Francis Ltd.,
UK (1984).
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5. Computer Games and Simulation for Biochemicagiggering-H. R. BungayJohn
Wiley and Sons Ltd., New York (1985).

6. Microcomputers in Biology- A practical approa¢h-R. Ireland and S.P. LantRL
Press Ltd., (1985)

BCH 267 Microbiology and Enzymology

Microbial Techniques

1. Media preparation, pour plate and streak pkthrtiques,

2. Microscopic examination (motility, monochromaistng and gram staining).

3. Sterilization: Steam, Dry heat and filter.

4. Detection of amylase, caseinase, catalase tyctivi



5. Preservations of bacterial cultures.

6. Phosphatase test for the quality of milk

7. Methylene blue reduction test (MBRT) for qualitymilk

8. Growth curve oE. col.

9. Growth curve of yeast.

10. Total viable count determination (pour platd apread plate).
11. Ultraviolet irradiation and survival curve.

12. Isolation of auxotrophic mutants.

13. Plaque assay for phage.

14. Immobilization of yeast cells

15. Alcohol production.

16. BOD

17. COD.

18. Microbial, assay of vitamin and antibiotic.

Reference Books :

1. Microbial methods — J.Collins.

2. Medical Microbiology, Vol. Il — Cruickschank.

Enzymology

1. Detection of some common enzymes.

2. Effect of different parameters on enzyme agtivit

3. Enzyme Kinetics (Determination of Km and Vmax)

4. Purification and characterization of enzyme

5. Enzyme immobilization.

Reference Books:

1. Biochemical Techniques Theory and Practice: Rdhyt and B.J. White.
2. Practical Biochemistry: Principles and techngju€ Wilson and J. Walker.
3. Practical Biochemistry by David Plummer

4. Introductory Practical Biochemistry by S.K. Sawel and R.Singh
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M.Sc. Biochemistry Part Il- Syllabus

Semester Il Theory Courses Credits

B CH 370 Molecular Biology 5

BCH 371 Medical Biochemistry and Immunology 5

BCH 372 Signal transduction pathways 4

Optional Courses (Any One)

BCH 373 Recent trends in Biochemistry and Toxicglég

BCH 374 Developmental Biology and Molecular Evabutb

BCH 375 Nutrition and Clinical Nutrition 5

Semester IV Theory Courses

BCH 470 Biochemical Endocrinology and Tissue catdrr

BCH 471 Fermentation, Enzyme and Food Technology 4

BCH 472 Genetic Engineering 4

Optional Courses

BCH 474 Genomics and Biotechnology 4

Practical Courses for Part I

BCH 367 Molecular Biology and Clinical Biochemisty

BCH 368 Special Experiments 3

BCH 467 Project 7
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Semester |l

BCH 370 Molecular Biology

1) DNA Replication: DNA polymerase |, Il, 1ll, onig locus, Okazaki fragments, replication
fork.

2) DNA Repair: substitution, deletion and insertrontations, pyrimidine dimer, uracil
DNA glycosidase.

3) Gene rearrangements recombination, Hollidayctiras, rec A,B,C,D. SOS response,



mobile genetic elements

4) Transcription and splicing :RNA polymerases,mpoters, sigma and Rho factors,
initiation, elongation and termination of transtiep, post transcriptional modifications
of tRNA and rRNA, inhibitors of transcription, RNgol LIL1ll, enhancers ,5’ capping,

3’ poly A tailing, splice site, mechanism of spfigi ribozyme.

5) Protein synthesis

6) Protein targeting: Intracellular protein targeti Signal hypothesis, signal sequences,
glycosylation, Targeting of protein to mitochondiigsosomes, ER, plasma membrane,
Peroxisomes, chloroplast, destruction of protesixs,

7) Protein folding and protein motifs and contrbgene expression

8) Eukaryotic chromosome and gene expression

9) Molecular virology

Reference Books

1) Biochemistry (@i /4w/5nedition) L. Stryer, WH Freeman and Co.

2) Molecular biology of the gene, Vol | and Ikr(ded)J D Watson, Benjamin/Cummings
publ. Co Inc.

3) Molecular cell biology (1988) J Darnell and DalBmore, W,H Freeman and Co.

4) Molecular biology of the cell (19830 B. Alber@Garland Pub. In., NY

5) Genes (zied), B. Lewin, John Wiley and sons, NY.

BCH 371 Medical Biochemistry and Immunology

Medical Biochemistry

1) Mechanism of action at molecular level of seddcntibiotics, anti metabolites,
analgesics, hallucinogens and other drugs, meahaofisesistance to antibiotics and other
drugs.

2) Lysosomes and their physiological role.

3) Cerebrospinal fluid, composition in health arigkdse.

4) Blood coagulation, clotting factors, mechanidnea@agulation, fibrinolysis, abnormal
hemoglobin’s, fibronectins. Diseases of cardiov&scsystem.

5) Cancer causative agents and control theoriearafer and carcinogenesis, viral etiology,
control of cancer and carcinogenesis, viral etipJagntrol of cancer —basic approaches.
6) Counseling for genetic diseases

7) Ageing and apoptosis

Reference Books

1) Biochemistry of antimicrobial actiont#4d) TJ Franklin, Chapman hall (1989)

2) General Microbiology, Pelczar, Rard and Char8{19
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3) Mechanism of microbial diseases, M Schaechtal,tilliams and Wilkino Int.
Ed.(1989)

4) Biochemistry, L Stryer (3ed), Freeman and Co.

5) Textbook of Biochemistry with clinical correlatis, Thomas Devlin,(2ed),John Wiley
and sons

6) Biochemical aspects of human diseases (1983F Rkeles, Slackwell scientific
publishers, Oxford

7) Analogues of nucleic acids, Ray Berman (1970jirfger Verlag.

Immunology

1) Cellular basis of immunity: immunological mempspecificity, diversity, discrimination
between self and non self, primary and secondanphpoid organs, cell mediated and
humoral immune responses, T and B lymphocytesjraatane reactions.

2) Antigen and antibody: antigen, antigenic deteant, immunopotency, structure of
antibody, constant and variable regions, Fab, F(ab@ Fc fragments, different classes of
antibodies and their functions, fine structureamibodies, X ray diffraction studies,
isotypes, allotypes and idiotypes,

3) Measurement of antigen- antibody interactioffudion, immunodiffusion,
immunoelectrophoresis, radioimmunoassay, inmunedicence, ELISA, Western
blotting

4) Clonal selection theory of antibody productiomgnoclonal and polyclonal antibodies,



poly reactive antibodies, catalytic antibodies,yabes.

5) Complement system: classical and alternate @athw

6) T lymphocytes and cell mediated immunity, T celb populations, immune response
genes, MHC gene complex, polymorphism, graft reecigraft versus host response

7) Hypersensitivity, immunodeficiency diseases

8) Vaccines, interferon, AIDS

9) Blood antigens: blood group substances and &brfa

Reference books

1) Molecular biology of the cell —Garland publispimc., NY, London

2) Immunology aied Janis Kuby

3) Essentials of immunology#®d) Roit, Blackwell scientific publishing, London

4) Cellular and Molecular Immunologyw&d, Abbas

BCH 372 Signal transduction pathways

Signal transduction pathways |

1) Muscle contraction and cell motility: skeletalisale, structure of muscle cell, ultra
structural organization, protein components of riyds, molecular organization of thick
and thin filaments, mechanism of muscle contrac¢tietabolism of muscle, cardiac
muscle contraction, regulation of contraction, cactile proteins in cells other than
muscle filaments, microfilaments, microtubulesiacdnd flagella of eukaryotic cells,

2) Nerve conduction: structure and compositionea¥ous tissue, creation and propagation
of nerve impulses, action potential, sodium ané@ggiim channels. Transmission of
nerve impulse, colinergic receptors, acetyl cholgweptors, electraplexus as a source of
acetyl choline receptors, acetyl choline estenaseve poisons, other neurotransmitters.
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3) Biochemistry of vision: Structure of eye, lemglaetina, perception of light, rods and
cones, rhodopsin, primary events in visual exatgtcyclic GMP and transduction in
generation of nerve impulses, color vision.

4) Biochemistry of taste and smell.

5) Biochemistry of hearing and speech

6) Chemotaxis.

Reference Books

1) Biochemistry , L Stryer, Freeman and Co, NY

2) Biochemistry, Zubay, Addison Wesley and Co.

3) Textbook of Physiology, Guyton

4) Physiology, Berne and Levy

Signal transduction pathways Il

1) Neuromorphology and neuroanatomy- Central nesaystem, spinal cord and different
regions of the brain, peripheral nervous systefeyaft pathways and sense organs,
afferent pathway

2) Nerve and synapse structure, structure-funcarrelation at the synapse, transmission
across the synapse, membrane potential in theysseaig, action potential generation and
propagation

3) Sensory system: types of receptors, propedesory modalities and sensory circuits.
Sensory perception

4) Chemical composition of the brain

5) Specific aspects of carbohydrate, protein, lgodd amino acid metabolism in the brain
6) Neurotransmitter metabolism

7) Neuropeptides —turnover and regulation

8) Cerebro-spinal fluid, blood brain barrier

9) Coordination between nervous and endocrine syste

10)Natural, genetic & environmental factors affegtthe development of CNS

11)Neural plasticity learning

12) Localization of higher functions: EEP patterns

13) Calcium signaling, zinc fingers

Reference books

1) Text book of physiology- Guyton



2) Principles of neural science Kandel ER, SchwaizElsevier, N. Holland, NY

3) Neurobiology, Shepherd GM , Oxford Univ. Press

4) Nerve and muscle excitation Junge D, Sinauerca&anderland, mass

BCH 373 Recent Techniques in Biochemistry & Toxicalgy

Recent Trends in Biochemistry

1. Basic concepts of theoretical conformation asialgf proteins

2. Spectroscopic methods:

a. NMR

b. ESR,

c. Fluorescence

d. ORD, CD.
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e. GCMS

3. Biosensors

4. Electron spray assisted ionization

5. LCMS, MALDI, MALDI-TOF

6. IPR: Patent and Patenting, Intellectual riglotgction (National & International),
WTO regulations.

Reference books

1) Biochemistry L Stryer,#ed

2) Molecular biology of the gene, Watson

3) Fundamentals of Biochemistry, Donald Voet, Jutfibet, Charlotte W Prott.

4) Molecular Cell Biology, éed, Lodish Berk, Zipursky Matsudaira, Ball.

5) Physical Biochemistry-Friefelder yi2d, Freeman Pub.

Biochemical Toxicology

1) Environmental pollution

2) Evaluation of toxicity

3) Toxicity of pesticides, food additives, animabgplant toxins, industrial chemicals and
heavy metals

4) Metabolism of toxic substance

5) Toxic responses of different tissues and organs

6) Occupational health and industrial toxicity

7) Regulation of safety and social aspects inigiab toxicants

8) Applications of toxicology: forensic, clinical

9) Control of environmental pollution

Reference books

1) Haye’s principles and methods of Toxicology Bd/allace Hayes, Pub. Raven press,
NY

2) Casarett and Doull’s toxicology ed. John DoGllirtio D Kleassen and Mary D Aunder,
McMillan publisher Co, NY

3) Appraisal of the safety of chemicals in foodisugs and cosmetics. Ed.The Editorial
Committee of Association of Food and Drug Officiafghe United States

4) Toxicology- Mechanisms and analytical methodsl, Nand I, ed Stewart CP and
Stolman A, Pub Academic press

5) Veterinary toxicology by RJ Garner ed Belillietiadall and Cox London

6) The chemistry and microbiology of pollution (B)7J Higgins and RG Burns Acad Press
, NY

7) Introduction to ecological biochemistry JB HamboAcad Press, NY (1977)

BCH 374 Developmental Biology and Molecular Evolutin

1) Theories of Evolution.-the time scale and son@wionary principles. Chemical
evolution and origin of life. Prototypes of metabglathways.

2) Genesis of oxygen generating photosynthesisaanbic respiration. Methanogens —
evolution of prokaryotes.

3) Evolution of protists.

4) Origin of eukaryotes
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5) Theories regarding origin of mitochondria antbobplast, the five kingdom
classification of living organisms, outline of euate evolution- evolution of primates.
6) Construction of phylogenetic trees- moleculaadget based on sequences.

7) Evolution of proteins and nucleic acid — elastalysis.

8) Evolution of introns

9) Evolutionary view of exon domain relationships.

10)Developmental Biology—Cell differentiation, heechy of genes, measurement of time
during development, nature of differentiation, DK#arrangements& amplification,
genetic control of morphogenesis, plant molecuéaregics.

Reference Books

1) Evolution and Diversity of life, E. Mayer Belkp#ress Pub, 1976

2) Population species and evolution (1973), E M&ress Pub.

3) Biochemistry , Lehninger (1975) Worth pub

4) Origin of Eukaryotic cells, Margulis L.(1977)

BCH 375 Nutrition and Clinical Nutrition

Nutrition:

1. Basic Concepts: Composition of Human body. Notral value of foods and effect of
processing. Energy content and its measuremenbifsf Thermogenic effect of foods.
2. Role of food proteins: Requirements and allowean®roteins as building material,
amino acid inter relationships. Protein quality amethods of determination. Factors
affecting protein metabolism, Nitrogen balance Esiédnd factors affecting it. Protein
and amino acid requirement at different stagesuwétbpment.

3. Carbohydrates and Energy metabolism: Dietaryirements and source of
carbohydrates, Classification — Available and Urlatée. Physico-chemical properties
and the physiological role. Energy requirement mreésurement of energy
requirement: Direct and Indirect calorimetry. Fastaffecting requirements; BMR,
SDA and activity. BMR and relation of temperatuegulation to basal metabolism.

4. Lipids: Nutritional classification of dietarypids, sources and their physiological
functions.

5. Minerals: Nutritional significance. Dietary Macelements, Calcium, Phosphorus,
Magnesium. Trace Elements, Iron, lodine, Zinc, Gogic.

6. Food utilization: Ingestion, digestion, absaspttransport, storage and disposal of food
nutrients (proteins, carbohydrates, fats, vitanaimg minerals).

7. Primary Nutritional Diseases: Protein energymuaaition, starvation, obesity, vitamin
deficiency disorders and biochemical basis of damsand diagnosis of nutritional
anaemias.

8. Conditional Nutritional Disorders: Disorders@éhstrointestinal tract, Liver, Biliary
tract and Pancreas and Heart, Diabetes.

9. Food toxins and Allergy:

Clinical Nutrition

1) Diet and nutrition in India: Assessment of nidnal status

2) Factors affecting digestion and absorption ofifo

3) Effects of irradiation , cooking, refining, spitohg and fermentation on nutritional
quality of food
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4) Food toxins, adverse effects of alcohol, tobatem

5) Interrelationship between dietary lipids andlekterol metabolism

6) Malnutrition and infection

7) Malnutrition and mental development

8) Infant and geriatric nutrition

9) Nutritional basis of behavior, neutral trancgelis

10) Amino acid therapy

11) Acidic and alkaline foods

12) Dietary fiber- chemical composition and impada

13) Physiological effects and metabolic adaptatioring exercise

14) Nutritional management of inborn errors of rbetesm



Reference books:

1. Essentials of food and nutrition M Swaminatha. M, Applied aspects (1974) , Ganesh
Pub, Madras

2. Human biochemistry — James Orten and Otto Neyjlftied , CV Mosby co London

3. Human nutrition and dietetics-Davidson and Pasem

4. Amino acids in therapy — Leon Chaitwo, Thorspublishers Inc. NY

5. Physiological chemistry- Hawk

SEMESTER IV

BCH 470 Biochemical Endocrinology and Tissue cultwe

Biochemical Endocrinology

1) General characteristics of hormones: chemistgucture, synthesis, secretion, transport,
metabolism & mechanism of action of hormones ofthiyeoid, hypothalamus, pituitary,
pancreas, adrenals, glands, prostaglandins ane gat&stinal hormones, calcium
signaling, zinc fingers

2) Secondary messengers and their mode of action

3) Cell membranes and intracellular receptors émones

4) Hormonal inter relationship

5) Biosynthesis of steroid hormones, cholera toadgnylate cyclase and TP, hormone
overproduction and target cell insensitivity

6) EGF, NGF, PDGF, Enkephalin

Reference books:

1) Vertebrate endocrinology- Noris DO (198%&x

2) Endocrine physiology- Martin, CR (1985(0 xforaiuU press (NY)

3) Physiological chemistry —Harper 17ed Lange neddic

4) Biochemistry- Zubay (1983) Addison, Wesley pubx.

5) Text book of biochemistry —Williams, 6thed Saesdo (1981)

6) Biochemical endocrinology E Frieden (1983)

Tissue culture

Plant tissue culture

Media requirements, sterilization and role of grlowggulators, Requirements of a

plant tissue culture laboratory, Micropropogati8omatic cell hybridization, Haploid
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(anther) culture, Embryo culture, Protoplast fusiBamatic embryogenesis Somaclonal
variations, Cybrides and Allopheny, Cell suspensind callus culture, Agrobacterium
mediated hairy root culture, Conditioning of tisswdture plants (weaning and hardening),
Active principles in medicinal plants and phytochsny of the metabolites of medicinal
importance.

Animal tissue culture

Media requirements, preparation of medium andl&ation techniques, Advantages

and disadvantages of natural and synthetic medi&i@ methods — hanging drop,
suspension and monolayer culture, Behaviour andhctexistics of cells in culture, Primary
and established cell lines, characteristics ofsfiammed cells. Methods of cell preservation,
Organ culture — clot grid, chorioallantonic and lacweulture, Animal cell culture techniques:
Cell strains and cell lines, primary cultures aadonidary cultures, media for tissue culture,
cloning, heterocaryons, variant cells, contactbitluns, cell and tissue banking.
Reference Books:

1. Neurochemistry by Ferdinand Hucho, VCH Publmati1986

2. Molecular cell Biology by Lodish, Baltimore, &tW.H. Freeman & C0.1996

3. Tissue Culture by John Paul

4. Plant cell tissue and Organ culture by Gambdanitips

5. Culture of Animal Cells by lan Freshney

6. Molecular Biotechnology by S. B. Primrose

BCH 471 Fermentation and Enzyme Technology and FooBiechnology

Fermentation and Enzyme Technology

1. Characteristics of industrial microorganisms

2. Strain improvement , use of auxotrophic mutants



3. Methods and parameters of cultivation of micgamisms , media for industrial
fermentation

4. Fermenters, design of fermenters, fermentationgss, and maintenance of aseptic
conditions, aeration and agitation.

5. Downstream processing, recovery and purificatiofermentation products, effluent
treatment

6. Applications of fermentation technology

7. Enzymes as industrial catalysts

8. Rationale for immobilizing enzymes

9. Methods for enzyme immobilization, supports Hrr selection

10. Properties of immobilized enzymes, whole galhiobilization rationale, methods and
applications, industrial stabilization of enzymes

11. Industrial applications of immobilized enzymes

Reference Books

1. Principles of Fermentation technology, PF Stapbd Whitaker, SJ Hall (1997)

2. Molecular biology and biotechnology- edited by Walker and FB Gingold, Royal
society of chemistry (1988)

3. Immobilized enzymes- An introduction and apglmain biotechnology- Michael
Trevan, John Wiley sons (1980)

4. Fundamentals of enzymology-NC Price and L Stgven

5. Methods in Enzymology Ed by K.Mosbach Vol 44{&QVol 135,135a (1987)
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Food Technology

1) Foods of animal and plant origin

2) Monitoring food quality

3) Primary feedstock

4) Proteins from unconventional sources- OCP, SCP e

5) Starch production, manufacture of natural andlstic sweeteners and syrups

6) Enzymes in food analysis , toxins, alcohol, aragids, glucose

7) Enzymes in food processing, meat tenderizatnmhfauit juice technology

8) Biochemistry of food spoilage, principles of tbpreservations

9) Food additives, starches, sugars, syrups aneteners, flavoring agents, colors
10)Genetically modified foods

Reference books

1) Enzymes and food processing- GG Birch, N Blackgh (1981)

2) Nutrition and food processing- MG Miller , G TinbAVI publishing Co, Creem Holm
(1980)

3) Introduction to food sciences and technology -Se#wart and MA Amerine (1973)
Academic Press

BCH 472 Genetic Engineering

1) Genetic engineering concepts

2) Enzymes in genetic engineering

3) Plasmids, bacteriophages, shuttle vectors,

4) Cloning in yeast, bacillus and streptomyces

5) Animal, virus and derived vectors- Phages , ¢dsM13, Jucircles

6) Ti plasmids and plant genetic engineering

7) Genomic and C-DNA library construction

8) Selection of recombinant DNA clones, Southert Morthern blotting

9) Hybridization and immunological techniques

10) Characterization of recombinant gene-S1 mapgieguencing

11) Restriction mapping, chromosome walking

12) In vitro mutagenesis

13) RFLP, PCR, DDRT PCR

14) Transgenic plant and animals

15)Application of genetic engineering in mediciagriculture and industry.

16) Protein Engineering



17) Evolution

18)Developmental Biology

19)DGGE

20)Metagenomics

21)Microarray

Reference Books

1. Recombinant DNA- Short courses, JD Watson, Jaloze, David T. Kurtz, Scientific
American books, WH Freeman &Co.

2. Principles of gene manipulation, SB Primroseg@®).

3. Gene cloning- An introduction, T.A Brownd&3rded, Chapman &Hall.
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BCH 474 Genomics and Biotechnology

Genomics

DNA structure , replication, recombination, rep&NA structure, different types of
transcription, post transcriptional modificatiompfein synthesis, activation of amino
acids and RNA adapter role, ribosomes, initiatelongation, termination, regulation
of gene expression, viruses-replication, life cycle

Recombinant DNA technology, basic cloning stepsirigion endonucleases, vectors,
ligation, transformation, identification of recomhnts, hybridization, immunological
tech, sequencing of DNA, site directed mutageneksjng in bacteria, yeast plants,
mammalian cell lines.

Biotechnology

1. Application of recombinant DNA technology in dretion of therapeutic proteins
2. Application of recombinant DNA technology in drdevelopment

3. Application of recombinant DNA technology in émsic science

4. Application of DNA technology in production addcombinant diagnosis, enzyme
engineering

5. Application of recombinant DNA technology in numtonal antibodies

6. Immobilized biocatalysts and biosensors

Reference Books

1. Molecular biology and Biotechnology{@d) JM Walker, EB Gingold, Panima
publishing Corp., New Delhi/Bangalore

2. Introduction to the principle of drug design aution .( ded) edited by H.John Smith,
Horwood academic press

Practical for M.Sc. Part Il Biochemistry

BCH-367 Molecular Biology and Clinical Biochemistry(5 Credits)

Molecular Biology

. Isolation of DNA from E. coli/ liver/ plant/ ptanid

. Determination of base composition (spectrophetoy

. Agarose gel electrophoresis of DNA

. Restriction digests of DNA.

. Isolation of plasmid

. Transduction

. Transformation

. Expression analysis

. Ligation

10. PCR

11. Plasmid mapping

12. Mutation

13. Induction of lac operon

Clinical Biochemistry

1. Estimation of Lipoproteins.

2. Glucose tolerance test
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3. Estimation of bilirubin

4. Estimation of blood urea

OCoO~NOOOTA~,WNBE



5. Blood sugar determination by Folin-Wu method

6. Estimation of creatine phosphokinase

7. Normal and abnormal constituents of urine

8. Determination of blood cholesterol

9. Determination of glucose by glucose oxidase nueth
10. Estimation of glycosylated hemoglobin

11. Estimation of LDH and its isozymes

12. Estimation of alkaline phosphatase from serum
13. Estimation of total protein and albumin fronnuse
14. Determination of SGPT and SGOT

15. Estimation of serum amylase

BCH- 368 Special experiments (3 Credits)

Special experiments

. Affinity chromatography

. Immobilization of enzymes

. Sub cellular fractionation

. Biosensors

. Spectroflourimetry

. HPLC

. Immunochemical techniques

. Immuno-electrophoresis

. Ouchterlony double diffusion

10. Complement fixation test.

11. ELISA

12. Production of Monoclonal antibodies

Reference Books

1. Practical Biochemistry- David Plummer

2. Practical Biochemistry — J. Jayaraman

3. Biochemical methods — Sadasivam and Manickam
4. Biochemistry —Practical Approach — Kieth Wilsamd J. Walker
5. Introductory Practical Biochemistry- Randhir §irand Sawhney
BCH 467 PROJECT 7 Credits

Industrial Study Tour

Summer Training
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M. Sc. -l
Inorganic Chemistry

Syllabus

Semester — I

Papers No. of Lectures

CH-326 Organometallic compounds of Transition metal s [60]

& Homogeneous catalysis

CH-330 Coordination Chemistry, Magnetism & Reaction Mechanism [60]
CH-331 Structural Methods in Inorganic Chemistry [6 0]

CH-332 Bioinorganic Chemistry: Inorganic Elements i n the [60]
Chemistry of Life

Semester — IV

CH-430 Inorganic Solids & heterogeneous catalysis[  60]
CH-431 Materials Science [60]

CH-445 Inorganic Applications in Industry, Biotechn ology & [60]
Environmental Chemistry

SEMESTER - Il
CH-326
Organometallic compounds of Transition metals

& Homogeneous catalysis

A. Synthesis and properties of organometallic compounds with i)carbonyl

ii) hydrocarbyl iii) Phosphines iv) nitrosyl ligands [18 L]

B. Fluxionality of organometallic compounds [4 L]

C. Organometallic compounds as electrophiles, nucleophiles, activating agents,
protecting agebts, redox agents [8 L]

D. Organometallic compounds, Environment, Agriculture & Medicine [6 L]

E. Homogeneous Catalysis:

I: General introduction to Homogeneous catalysis, explanation of Tollman’s
catalytic cycle [4 L]

[I: Following processes should be taught with examples from each process.

I) Oxo process ii) Monsanto Process iii) Wacker Process iv) Epoxidation

V) Use of Reppe’s catalysis vi) Heck reactions vii) Suzuki coupling [20 L]
Reference Books:

1. Organometallic chemistry by R. C. Mehrotra and A. Singh, 1992, Wiley Eastern
Ltd.

2. Inorganic chemistry by Butler, Harrod, 1989, Benjamin / Cummins Pub. Co.
3. Principles of organometallic chemistry 2nd Edn. P. Powell, 1988, Chapman and
Hall.

4. Organometallic compounds —Morries sijlirn. IVY Publication house

CH-330

Coordination Chemistry, magnetism &

Inorganic Reaction Mechanism

Coordination Chemistry, magnetism

A. Recapitulation of CFT concepts [4 L]

B. Theories of magnetism, Exchange model [6 L]

C. Magnetism of monomeric & polymeric coordination compounds [10 L]
D. Study of mixed valence compounds, their magnetic behaviour [10 L]
Inorganic Reaction Mechanism

A. Types of Mechanism [2 L]

B. Substitution in square planar & octahedral complexes [4 L]

C. Electron transfer reactions of coordination compounds [4 L]



D. Inner & outer sphere reactions [5 L]

E. Photochemical reactions [5 L]

F. Oxidative addition, reductive elimination, insertion reactions [5 L]

G. Isomerisation [5 L]

Reference books:

Coordination Chemistry & Magnetism

1. Inorganic chemistry, Principle of Structure and Reactivity, 4th Edn.J. E. Huhay, E.
A. Keiter, R. L. Keiter(1993), Addison Wesley Publishing Co.

2. Elements of Magnetochemistry, 2nd Edn., R. L. Datta& A. Syamal (1993)
Affiliation, East-Wiley Press (p) Itd.

3. Magnetism and Transition Metal Complexes, F. E. Mabbs and D. J. Machin (1973)
Chapman and Hall, London.

4. Coordiantion Chemistry, Bannerjee(1993), Tata McGraw Hill Publishing Co. New
Delhi.

5. Physical Methods for Chemists 2nd Edn., R. S. Drago(1992).

Inorganic Reaction Mechanisms

1. Inorganic Chemistry by Shriver and Atkins. 3rd Edn(1999) Oxford University Press.
2. Mechanism of Inorganic Reactions, by Basalo & pearson(1977), Wiley Eastern
Ltd.

3. Inorganic Reaction Mechanism by M. L. Tobe (1972), Thomas Nelson & Sons.
CH-331

Structural Methods in Inorganic Chemistry

A. Resonance techniques such as NMR. ESR, Mossbauer, NQR & cyclic
voltammetry [35 L]

B. Non resonance technigues such as XRD, Thermo-gravimetric analysis (TG,
DTA, DSC). [15 L]

C. Introduction, Principle and applications of X-ray Photoelectron Spectroscopy,
Auger Photoelectron Spectroscopy, Scanning Electron Microscopy (SEM),
Transmission Electron Microscopy (TEM), [10 L]

1. Instrumental Methods of Chemical Analysis.(1979) Chatwal-Anand-Himalaya
Publishing House.

2. Laboratory Techniques in Electroanalytical Chemistry edited by P. T. Kissinger
and W. R. Heinman( 1984)M Dekker vinc.(USA).

3. Electrochemical Methods, Fundamentals and Applications by A. J. Bard and L. R.
Faulkner (1980), John Wiley (NY).

4. 1) Dennis H. Evans, Journal of Chemistry, Education 60, 290(1983).

i) P. T. Kissinger, W. R. Hienman, Journal of Chemical Education, 60, 702(1983).
iii) J. J. Van Benschoten, J. of Chemical Education, 60, 772, (1983).

5. An introduction to Thermogravimetry by C. J. Keatlih an D. Dollimore(1975),
Heydon and Sons Ltd.

6. Thermal Method of Analysis by W. W. Wendlandt, 3rd Edn. 1986 john Wiley(NY).
7. Thermal Method sof Analysis by P.J. Haines 1995, Blackie Academic and
Proffessionals.

8. Introduction to X-ray powder Diffractometry by R. Jenkins and R. Snyder 1996,
Wiley(NY).

CH-332

Bioinorganic Chemistry:

Inorganic Elements in the Chemistry of Life

A. Structure, functions & biochemistry of enzymes ¢ ontaining

following metal ions:

1. Zinc [6 L]

2. Copper [6 L]

3. Nickel [6 L]

4. Manganese: photosynthesis, catalase, peroxidases [6 L]

5. Reactions of Cobalamin [6 L]



At least one model compound of each of the enzyme should be discussed

in the class

B. Medicinal Inorganic Chemistry

1. Chemical Nucleases [12 L]

2. Radiopharmaceuticals [10 L]

3. MRI contrast reagents [8 L]

Metalloprotiens & Bioinorganic Medicines

1. Biological Chemistry of Elements. J. J. R. Frausto da Silva, R. J. P. Williams,
Chapters 2,12,14, 15, 16, 17.

2. Principles of Bioinorganic chemistry by S. J. Lippard and J. M. Berg, (11994)
University Science Books(USA)

3. Bioinorganic chemistry: inorganic elements in the chemistry of life, An Introduction
And Guide by Wolfgang Kaim, Brigille Schwederski91994) John Wiley and Sons.
4. Bioinorganic chemistry, Bestini, Gray, Lippard, Vlentine, 1st South asian
Edn.(1980) Viva books pvt.ltd.

5. Comprehensive coordination chemistry Vol.VI

6. Bio-organic chemistry: a Chemical approach to enzyme action 3rd edition.
Semester — IV

CH-430

Inorganic Polymers & Heterogeneous catalysis

. Inorganic Polymers [18 L]

. Polycationic & polyanionic compounds

. Peroxides, peroxyacids and heteropolyacids

. Metal clusters

. Introduction to heterogeneous catalysis: [12 L]

. Basic principles

. Classification

. Quantitative aspects of adsorption & catalysis

. Types of reactors

. Zeolite and Supported Metal Catalysts [15 L]

D. Nanomaterials as Catalysts: Environment, Organic, Semiconducting [10 L]
E. MCM-41, Clays as catalyst [5 L]

Heterogeneous Catalysts and Structural Methods.

1. Encyclopedia of analytical science, Academic Press Vol.1 to 9 1995, Editor Alan
Townshend

2. Studies in surface science and catalysts, Vol. 85, 1994, Elsviere science
Publications, B. V. pg: 9 to 42. Vol, 137 (2000) pg: 37 to 65.

3. Verified Synthesis of Zeolite Material, Elsevier Science Pub. (2001) pg: 19 to 100.
4. Comprehensive Coordination Chemistry Vol. VI

CH-431

Material Science

A. Diffusion in solid and its mechanism [3 L]

B. Solid state reactions and crystal growth [5 L]

C. Imperfection and related phenomenon in solids [6 L]

D. Nanomaterials:

1. Introduction, types & properties [4 L]

2. Following nanomaterials should be covered with reference to basic
aspects, properties & applications

a. Electronic & optical materials [10 L]

b. Magnetic materials [8 L]

c. Superconducting materials [6 L]

d. Ceramic materials [6 L]

e. Biomaterials [6 L]

f. Nanocomposites [6 L]

1. Introduction to Solids, 1.V. Azerroff

2. Principles of solid state, H.V. Keer

ORWNFRPTWNE >



3. Solid state chemistry, N.B. Hannay

4. Elements of material science, Van Vleck

5. Electronic structure & chemistry of solids, P.A. Cox

6. Insight into speciality Inorganic Chemistry, David Thompson

CH-445

Applications of Inorganic Chemistry in Industry,

Biotechnology & Environmental Chemistry

(Any two sections from CH-445)

Section A: Applications of Inorganic Materials

1. Electrochemical Applications [9 L]

2. Dyes & pigments: Inorganic pigments, classification, properties, Azo
dyes, natural dyes and their interactions with metals [10 L]

3. Composite materials: Synthesis, properties & applications [9 L]

4. Miscellaneous applications [2 L]

Two research papers related to electrochemical applications & natural
dye with metal should be discussed in the class

Section B: Environmental Chemistry: Waste Water tre  atment & analysis
1. Introduction to waste water analysis; Specification of treated wastewater
for disposal into surface water Screening chamber, Grit chamber,

Oil & grease removal [6 L]

2. Wastewater engineering for biological treatment: Principle, role of micro
organisms, ecosystem, designing of biological unit [12 L]

a. Stabilisation pond

b. Aerated lagoon

c. Activated sludge process

d. Trickling filters

e. Anaerobic treatment

3. Biotechnology & Wastewater Management: Applications of
biotechnology for the treatment of a. High strength waste b. primary &
secondary sludge c. phenol & cyanide removal [4 L]

4. Energy sources for future: Solar energy, energy from biomass, wind
Towers, geothermal etc [4 L]

5. Inorganic metals in environment: Bioaccumulation of toxic metals
Lead, mercury, calcium, arsenic [4 L]

Section C: Applications of Inorganic Chemistry in B iotechnology

. Biotechnology: Introduction [3 L]

. Living things & Industrial Processes [3 L]

. Biotechnology & fuels [3 L]

. Biotechnology & food [7 L]

. Biotechnology & water [7 L]

. Biotechnology & health and diseases [7 L]

. Elements of Biotechnology by p. K. Gupta(2003), Rastogi Publications
. Environmental chemistry by A. K. Bagio.

. Principle of environmental chemistry by James Girard. Bartlett publishers
. Wastewater engineering, Calf & Eddy

. Wastewater treatment for pollution control, Arceivala

. Manual on sewage & sewage treatment, Ministry of Works, Delhi

. Principles of water quality control, T.H.Y. Tebbut

Inorganic Chemistry Practical

CH-387

Experiments & computer applications in Inorganic An alysis
A: Analysis of the following samples (any ten)

a) Ore b) Alloy c) Cement d) Manganese from tea leaves

e) Vitamin C from Lemon juice (Biological fluid) f) fertilizer (POa4

)

~NO O, WNRPFPOODMMWNE



g) Analysis of Na, K & Ca using Flame photometry h) Soil analysis

I) lon exchange j) Copper from fungicide

B: Statistical Analysis of data obtained from the estimation of following
compounds using computational methods

a) Iron b) Copper c) Nickel d) Cobalt €) Chromium

f) Zinc g) Manganese

CH-388

Practical Course — Il

A: Inorganic Instrumental Analysis and computer app lications

1. To determine magnetic susceptibility of coordination compounds (two)
2. TGA analysis of coordination compounds (two)

3. Kinetics of aquation of a) Cobalt complex b) iron complex

4. Photochemical reaction — Metal to Ligand charge transfer

5. Table work on analysis coordination compounds using ANY FOUR
Techniques a) IR b) ESR c) Cyclic voltammetry d) NMR e) XRD

6. Kinetics of dye degradation using CdS nanoparticles

7. Catalytic transfer hydrogenation of nitrobenzene to aniline using a catalyst
8. To study the Metal-DNA interaction spectrophotometrically

The structural analytical data should be analysed using computational methods.
B: Preparation of inorganic compounds (any ten)

a) NiO b) Nickel ferrite ¢) Zinc ferrite d) trans-[Co(en)2ClI2]Cl

e) Ks3[Cr(ox)3] f) (NH4)3[Cr(ox)3] g) [Cu(acac)z] h) [Mn(salen)]

i) [Mn(acac)s] j) [Cu(thiourea)s]2SOa4 k) Copper phthalocyanin

[) copper-1,10-phenanthroline

CH-488

Projects/Extended Practicals in Inorganic Chemistry

A: Preparation and purity of following complexes of

1. DMG

2. 8-hydroxy quinoline

3. Salicyaldoxime

4. thiourea

with Copper, Nickel, Iron, Chromium & Manganese  (any three metals )
B: Structural determination of above complexes using following techniques
1) UV-Visible spectroscopy ii) Magnetic susceptibility

iif) Thermogravimetric analysis iv) IR v) Solution conductivity

C. Introduction to literature survey



University of Pune : Other Centres
M.Sc. Part Il Physical Chemistry
Structure Of The Syllabus

Semester Il

CH-310 Quantum Chemistry and Solid state chemistry
CH-311 Nuclear and Radiation Chemistry

CH-312 Advanced Instrumental Methods of analysis
CH-313 Physical chemistry Practical —|

Optional Courses (any one of the following)

CH-314 Polymer Chemistry

CH-315 Special topics in Physical Chemistry
Semester IV

CH-410 Molecular Structure and Spectroscopy
CH-411 Surface and Electrochemistry

CH-412 Physical Chemistry Practical Il

CH-413 Physical Chemistry Practical Ill/Project
Optional Courses (any one of the following)

CH-414 Biophysical Chemistry and Related Techniques
CH-415 Special topics in Nuclear Radiation Chemistr

CH-310 Quantum Chemistry and Solid State Chemistry

Quantum Chemistry

1. Postulates of quantum mechanics, propertiesiaftym mechanical operators,
Eigen functions and Eigen values, Hermitian, linéaadder, and angular
momentum operators. term symbols and selectios,raf@n —orbit coupling,
regular and inverted multiples (9L)

2. The variation method, theorem and applicationgs;degenerate perturbation
method (9L)

3. Application of LCAO-MO theory on the basis of ¢kel approximation to
conjugated aliphatic molecules and monocyclic cgajed polyenes. Huckel
(4n+2) rule, calculation of resonance stabilizaemergy from Schaad and
Hess model, antiaromatic molecules. (12L)

Text Books

1. Quantum chemistry ¢4edition), Ira N.Levine, Prentice Hall, Englewood
Cliffs, NJ

2. Quantum Chemistry- A.K. Chandra

3.D. A. McQuarrie, Quantum Chemistry, Viva BookgwDelhi (2003)

Solid State Chemistry

1. Properties of metals and semiconductors: bagaryhtypes of solids, intrinsic
and extrinsic semiconductors, p-n junctions, opfcaperties, photoconductivity
of crystals (7L)

2. Imperfections and related phenomenon: Defecsslids: point defects line
defects, diffusion in solids- mechanism, elastid ptastic deformations

(5L)

3. Crystal growth techniques: General principleswgh from solution, growth from
melts , growth from vapour (4L)

4. Imperfections and physical properties crystalsctrical properties, Optical



properties : Colour centers in ionic crystals: gjp&eation,

Magnetic properties , Thermal properties and Meahproperties. (8L)

5. Solid state reactions: reactions of single sahidd their kinetic characteristics,

gas -solid, solid -solid, addition and double deposition reactions,

photographic process (6L)

Text Books:

1) Introduction of Solids L.V Azaroff , Tata McGranill

2) Principles of the solid state H. V. Keer, Wilegstern (1993)

3) Selected topics in solid state physics Vol. Tt#% growth of crystals from liquids

-J. C. Brice, North Holland/American Elsevier (1973

7. Defects and diffusion in solids. S. Mrowec BElssi publ.(1960)

8. Treatise on solid state chemistry, ED-N.B. Hanidenum press Vol -2 (1975)
CH-311 Nuclear and Radiation Chemistry

1. Nuclear fission -: The discovery, conformatidmuoclear fission, types of fission
reaction, mass distribution of fission product, &on of neutron in fission, fissile and
fissionable nuclides, theory of nuclear fissiortical energy for fission, products of
nuclear fission (6L)

2. Nuclear reactors -: General aspects of rea@sigd, thermal, fast and intermediate
reactors, reactor fuel materials, reactor modesaiad reflects, coolants, control
materials, shield, regeneration and breeding sfléisnatter, types of research reactors.
(6L)

3. Nuclear structure-: The liquid drop model, cdtion of nuclear binding energies,
properties of isobars, missing elements, the nusleall model, magic numbers, filling

of nucleon shells, the collective and unified msdel

(7L)

4. lon beam analysis techniques : Particle induGedy emissions- projectile accelerator
and target preparation, ionization and X-ray ermissietection,analysis and applications.
Rutherford back scattering — scattering reactiofgse analysis,depth profiling,
chanelling effects and applications

(5L)

4. Nuclear reactions: Bethe's notation, types afear reactions, conservation in nuclear
reactions, compound nucleus theory, experimenideece, specific nuclear reactions,
photonuclear and thermonuclear reactions. (6)

6. Accelerators: Basic components,Cockroft-WaltoceteratorVan de Graaff
accelerator, Linear accelerators,cyclotrons, syotobns,

(4L)

5. Radiation detectors: Scintillators and theimgamies inorganic and organic, solid state
semiconductor detectors-theory, surface barriedrified and intrinsic detectors (5)

6. Radiolysis of aqueous solutions : Radiolysisvater,ferric sulphate,ceric sulphate,
cupric sulphate solutions (5)

7. Radiation hazards and safety ; Natural and mdemeaurces of radiations, internal and
external radiation hazards, safe handling methpelsonal dosimetry, reactor safety, the
effects of Three miles and Chernobyl accidentsatamh protecting materials. (6)

8. Biological effects of radiations : The interactiof radiations with biological
cells,various stages, somatic and genetic effed@sjmum permissible dose-ICRP
recommendations (5)

9. Hot atom chemistry : Szilard Chalmers procelssiastry of recoil atoms, recoil
technigues, models for retention, annealing reastiannealing mechanisms (5)

Text Books :

1. Essentials of Nuclear Chemistry, H. J Arnikatléy/Eastern Limited, 4th
Edition.(1995)

2. Nuclear and Radiochemistry, G. Friedlander, JKé&hnedy and J. M. Miller,

John Wiley (1981)



3. Introduction to Radiation Chemistry, J. W. Tirfgs and R. J. Woods, John
Wiley (1990)

4. Introduction to Nuclear Physics and Chemistry; BHarvey, Prentice hall
(1963).

5. Sourcebook on Atomic Energy-S. Glasstone, Vastitdad Company (1967)
6. Radiochemistry and Nuclear methods of analysiB-Bhman and D.E. Vance,
John Wiley (1991)

CH-312 Advanced instrumental methods of analysis

1. X-ray methods

Generation and properties of X-rays, X-ray absorptConcept of absorptive
edge, applications, X-ray absorptive apparatuspgaaphy and radiotherapy,
applications X ray fluorescence, fundamental pples, instrumentation,
wavelength dispersive and energy dispersive, @iad and quantitative analysis,
X-ray emission, fundamental principles, electroenoprobe, further advanced
techniques,Introduction to STEM, SEM

(7L)

2. Luminescence, chemiluminescence, electrochenmksoence, apparatus,
fluorescence, phosphorescence, theory, factorstaifeintensity, apparatus,
analytical applications.

(8L)

3. Mass spectrometry : Theory, instrumentationdesmponents, ionization
sources, analyzers, resolution, chemical analgsiganced techniques—GC/MS,
MS/MS introduction

(6L)

4. Neutron Activation Analysis : Principle, targetatrix, cross-section, fluxes,
saturation activity, excitation function, Differesteps involved in NAA,
radiochemical and instrumental NAA, prompt radiatemd pulse neutron
activation analysis, applications (10L)

5. Inductively coupled plasma atomic emission spscbpy: principle,
instrumentation,analysis and applications (6L)

6. Thermal methods of analysis: TGA, DTA, DSC amernometric titrations —
principle, instrumentation, factors affecting TG&ree, applications

(6L)

7. Electron spectroscopy for chemical analysisedrfi, spectral splitting and
chemical shift. Apparatus used for ESCA, appliaadiq5)

8. Coulometry: Current-voltage relationship, couédnt methods, controlled
potential coulometry (5)

9. Voltammetry: Excitation signals,instrumentatibgdrodynamic voltametry, cyclic
voltametry, pulse voltametry, applications (7)

Text Books :

1) Introduction to instrumental analysis-R. D. BraMcGraw Hill (1987).

2) Principles of instrumental analysis — Skoog,letfpINieman, b edition.

3) Principles of activation analysis - P. Krugdohn Wiley (1971)

4) Nuclear analytical chemistry- J. Tolgyessy and¥&ga Vol. 2 , University park
press (1972)

CH-313 - Physical Chemistry Practicals | (Compulsoy Course)

1) Thermodynamic data of electrochemical cell lmy.Emeasurements.

2) Simultaneous determination of two ions by palsaphy.

3) Determination of the equilibrium constant ofddide ion formation

4) Magnetic susceptibility measurement by Gouy nésle.

5) Determination of dipole moment of liquid at \@ars temperatures.

6) Kinetics of iodination of aniline: pH effect abdse catalysis.

7) Dissociation constant of an acid- base indichjospectrophotometry.



8) Actinometry — photolysis of uranyl oxalate

9) Absorption coefficient and half thickness ofddar gamma radiation.

10) Radiation dose measurement by Fricke dosincetér/sulphate dosimeter.
11). Flame Photometric determination of Na, K, hdaCa (Working curve method)
12) A photometric titration of a mixture of Bi a@u with EDTA (-745nm)
13)Determination of lead in petrol by atomic absiomptechnique.

14) To investigate the reaction between potassiersytphate and potassium iodide by
colorimetry.

15) To determine the chain linkage in poly (viniahol) from viscosity measurements.
16) Calibration of Gamma ray spectrometer and detetion of energy of given
radioisotope

CH-314 Polymer Chemistry

1. Basic concepts of polymer science, classificatibpolymers as biological -
nonbiological, linear branched network, condensatamldition homo- and heterochain,
thermoplastic - thermosetting, History of Macronwolar Science,

molecular forces and chemical bonding in polymers.

(5L)

2. Thermodynamics of polymer solutions - Entropgl aeat of mixing of polymer
solutions - ideal behaviour and deviations. Expental results, flory - Krigbaum
theory - Thermochemistry of chain polymerization.

(5L)

3. Copolymerization - Kinetics of copolymerizatidhe copolymer equation,
monomer reactivity ratios, instantaneous compasitibpolymer.

(6L)

4. Morphology and rheology of polymers - configimatof polymer chains crystal
structure, crystallization processes, viscous flawper elasticity, viscoelasticity,
the glassy state and glass transition, mechaniogkgties of crystalline

polymers. (8L)

5. Polymer structure and physical properties - dilystalline melting point #- the
glass transition temperatureg(T- properties involving small and large
deformations- polymer requirements and polymeizatiion.

(6L)

6. Analytical chemistry of polymers - physical aftemical analysis: IR, NMR and
EPR spectroscopy, XRD analysis, thermal analy$iSA, DTA, microscopy,
physical testing. (8L)

7. Measurements of molecular weights - characteoizaf polymers, Molecular
weight averages, fractionation and molecular weditribution - methods for
determination of average molecular weight (end grawalysis) colligative
property measurements, osmometry, diffusion ligattering, viscosity,
ultracentrifugation. (8L)

8. Polymer processing - Plastic technology - ma@gdother processing techniques
fibre technology - textile and fabric propertieginging fibre after treatments,
elastomer technology- natural rubber, vulcanizatiemforcement, carbon

blocks. (5L)

9. Radiation induced polymerization - kinetics amelchanism of polymerization in
the liquid and solid phases, effect of irradiatnpolymers - degradation and
cross-linking, block copolymerization. (5L)

10. Conducting polymers - Basics, synthesis, comoluenechanism, applications.
(4L)

Text Books :

1) Textbook of Polymer Science - F. W. Billmeyer John Wiley & Sons Inc. (1971)
2) Principles of Polymer Systems - F. Rodriguesa McGraw Hill Publishing
Company, New Delhi

3) Principles of Polymer Chemistry - P. J. Florgr@ell University Press, Ithaca New



York (1953)

4) Polymer Chemistry - An introduction, Seymour-@aer, Marcel Dekker Inc, New
York

5) Polymer Science - Gowarikar, Vishwanathan & 8hee, Wiley Eastern Ltd. New
York (1988)

6) Handbook on Conducting Polymers - T. A. Skothdtah., Marcel Dekker Inc, New
York, 1&2 (1986)

CH-315 Special Topics in Physical Chemistry

1. Chemical sensors

Different types of sensors, semi conducting oxiglessrs, electrochemical sensors,
biosensors e.g. glucose, testing of sensors, Lad-anp. (8L)

Reference.

1. Principles of Chemical Sensors, Jiri JanatajuttePress, New York and

London.

2. Chemical Sensors, T.E.Edmonds, Chapman and MW, York, (1988).

3. Ceramic Sensors: Technology and Applications, GeNge(1996)

2. lonic equilibria and pH calculations

Solution of an equilibrium problem, general appltosx problem solving, mass balance,
the proton condition, charge balance; solving sieamdous equations, Weak acid
problem: exact solution, approximations on the &qna, Weak acid problem:
approximate solution, Graphical representatiorfse-distribution diagram, the
logarithmic concentration diagram. Constructiomdbgarithmic concentration diagram,
calculations using a logarithmic diagram, pH ofeaWw base, pH of salts of a weak acid
strong base and strong acid weak base, Polypradtis & stepwise dissociation ,
distribution diagram, logarithmic concentrationgtiaam, pH calculations.

(12L)

Reference.

1. lonic Equilibirium A Mathematical Approach, JButler, Addison-Wesley
Publishing Co. Inc.

3. Nanoscience : Materials and Technology

Lowdimensional structures — quantum wires and daodsitons, nanotube, porous
silicon and other special nanomaterials. (4 L)

Properties of nanoparticles : Mechanical, thermyjalical, magnetic and

electrical. (4 L)

Applications : LED, SET, GMR, display panels, sessmedicine (4 L)

Ref. Books.

1. Quantum Dots - L.Jacak, P. Hawrylak. A. Waojsgyar (1977)

2. Optical properties of semiconductor nonocrystas V. Gaponko

Cambridge Press (1977)

3. Physics of low dimensional structures — J. HviBga— Cambridge (1998)

4. Semiconductor quantum dots — L.Bajaj and S.WcKo

5. Low dimentional semiconductors — M. J. Kelly &#on (1995)

6. Physics and applications of semiconductor mtangtures — M. Jaros

Clarendon (1989)

4. Smart Materials

Definition of smart materials (SM), Design of inigént materials,

actively smart and passively smart materials aed ttharacteristics.

e.g. - smart ceramics, oxides, smart polymers afg] ghape memory alloys,
electorheological fluids, ferrofluides, smart wingk) smart sensors, smart
electroceramics. Magnetostrictive materials, bia@matisation and biosensing.
Integration to smart clothes, smart rooms. (8L)

References:

1. Smart materials : Review by ‘Newman’ in JouroigAmerican ceramic

society.( J.Am.Cerac.Soci) 74 (3) 463 — 80 (1991)



2. Intelligent materials — Craig A. Rogers,SciaotAmerican,1995,p.122

3. Smart structures and materials by B.Culshawtédhr House,Norwood,MA
1998)

4. Sensors,actuators and smart materials by Sef+®McKinstry and
R.E.Newman

5. MRS Bulletin ,April 1993,P 27

6. Intelligent Gels Y.Osada and S.B. Ross — Murhientific American May
1993 p.82

5. Phase Studies : 10 L

Temperature — Composition diagrams, lever rulesphale, counting
components, experimental procedures, liquid —digliguid-solid diagrams,
eutectics, technologically important eutecticsraufturity, controlled purity, role
of added salt, supercritical liquids and applicasio

Ref. :1. Thermodynamics, statististical thermodyitarand kinetics

Thomas Engel, Philip ReidtEdn.

2. Physical chemistry- Ira LevirtEdn

3. Physical chemistry- P.W. atkins, &n.

6. Catalysis

Introduction with definitions of various terms irlved in catalysis.

Acid-base catalysis in dilute aqueous solutionaggal and specific acid-base catalysis.
Organometallic catalysis, reactions of transitiogtahcomplexes. Catalysis by enzymes,
Michachis-Menten kinetics, enzyme activities. (10L)

Reference

Catalytic Chemistry, Bruce C. Gates, John-Wiley &S. Inc.

CH-410 MOLECULAR STRUCTURE

1. Nuclear Magnetic Resonance Spectroscopy

Nuclear spin, nuclear resonance saturation. Shiglof magnetic nuclei,

chemical shift and its measurements. Factors influrg chemical shift,
deshielding, spin-spin interactions, factors infici@g coupling constant “J”
Classification ( ABX,AMX,ABC. A2 B2) spin decouplin basic ideas about
Instrument, NMR studies of nuclei other than prat# 19 FandiP, FT

NMR, advantages of FT NMR, use of NMR in medicagtiostics. (10L)

2. Electron Spin Resonance Spectroscopy

Basic principles, Zero field splitting and Kramelesgeneracy,factors affecting the
“g” value . Isotropic and anisotropic hyperfine pting constants, spin Hamiltonian,
spin densities and Mc Connell relationship, measerd techniques, applications.
(10L)

3. Nuclear quadrupole resonance spectroscopy

Quadrupole nuclei, quadrupole moments, electrilcl fggadient, coupling
constant, splitting, and applicatiorf3L)

4. Photoacoustic Spectroscopy

Basic principles of photoacoustic spectroscopy (P/R3S gases and

condensed system, chemical and surface, applicat{dh)

5. X- Ray diffraction

Index reflections, Identifications of unit cell frosystematic absences in
diffraction pattern. Structure of simple latticewlaX-Ray intensities

Structure factor and its relation to intensity ahelctron density , phase problems in
XRD (10L)

6. Electron Diffraction

Scattering intensity Vs Scattering angle, Wierl a&tpn, measurement

technique, elucidation of structure of simple ghage molecules, low energy electron
diffraction and structure of surfaces. (10L)

7. Neutron Diffraction analysis

Scattering of neutron by solids and liquids, Magnstattering, Measurement



techniques, Elucidation of structure of magneticatidered unit cell. (4L)
8. Magnetic susceptibility
Pacal constant, Diamagnetic susceptibility, pararaag susceptibility ,

Langevin Equation ,Van Vlecks formula, Ferro, Farrd Antiferromagnetism,
Measurement of Magnetic susceptibility by Faraday @ouy Techniques.(10L)

References

1, Modern Spectroscopy J.M. Hollas, (John Wiley )

2. Spectroscopy ( Atomic and Molecular) Gurdeept®ahSham Anand

( Himalaya Publishing house )

3. Applied Electron spectroscopy for Chemical asisl¥ed. H. Windawi & F.L. Ho
(Wiley interscience)

4. Introduction to Magnetic resonance A. Carringdod A.D Maclachalan ,
Harper & Row

5. Spectroscopy B.K. Sharma

6. NMR, NQR, & Mossbauer spectroscopy in Inorgariemistry R.V.Parish, Ellis Harr
wood

7. Physical methods in Chemistry R.S Drago, Sawsnclaiege

8. Introduction to Molecular Spectroscopy G.M. Baivic Graw Hill

9. Basic principles of spectroscopy R.Chang, MonwGtll

10. A text book of Spectroscopy .0.D.Tyagi & m.YadAnmol Publications

11. Introduction to Magento chemistry Alen Earnshaead Press ( 1968)

12. Magneto chemistry Sanyl and Dutta

13. Chemist’s guide to NMR spectroscopy — Mc Contldéitey) 2000.

CH - 411 - Surface and Electrochemistry

Surface Chemistry

1. Adsorption at liquid surfaces, Gibbs equation aaderification, Gibbs
Monolayers, insoluble films on liquid substratdstes of monomolecular Films,
Wetting, flotation, detergency. (6 L)

Ref. 1,6

2. Adsorption forces, thermodynamics of physical apgon, heat of adsorption and
its determination, measurement of adsorption bigiht methods, chemisorption
and its mechanism. (6 L)

Ref. 1,2,5,6

3. Multilayer adsorption — critical comparison of v@aus multilayer models- BET,
Potential and Polanyi models (no derivation). Measient of surface area of
solids by different methods. Harkins and Jura @qonaf 6 L )

Ref. 1,6

4. Porous solids — Defination, pore size distributioethods to determine pore size,
hysteresis of adsorption, theories of hysteresilsofption behaviors of porous
materials, (4 L)

Ref. 3,4,6

5. Catalysis - Introduction and basic concepts — Itrdiheterogeneous catalysis.
Definitions — catalyst, catalyst activity, catalgsllectivity, negative catalyst,
heterohomogeneous catalysis, sites, turnover nyrilrationality, naming of
catalyst and catalyst structures, catalyst deaativaZeolites — their structure

and application as molecular sieves, catalyst andecs of radioactive wastes (8
L)

Ref. 7,4,5

References :

1. Physical chemistry of surfaces — A. W. Adamsnterscience publishers Inc
New York, 1967.

2. Surface chemistry — Theory and applicationd, Bikerman, Academic press,
New York 1972.

3. Adsorption, surface area and porosity — S. ég@and K. S. W. Sing, Academic



Press Ltd., London 1967.

4. Zeolities and clay minerals as Adsorbents anttoudar sieves, R. M. Barrar,
Academic Press London.

5. Physical adsorption of gases, D. M. Young an® ACrowell, Butterworths,
London, 1962.

6. Adsorption, J. Oscik, John Wiley and Sons. NewkY

7. Heterogeneous catalysis in practice, CharleSditerfield, Mc Graw- Hill
Chemical Eng. Series.

Electrochemistry

1. lonics - lon-solvent interactions, ion —dipdiedry of solvation, ion-ion
interaction, Debye-Huckel limiting law, extendedv|activity coefficients,
electrochemical potential. lon transport in solatieFick’s laws of diffusion,
Einstein relation between diffusion coefficient aadic mobilities.

(10L)

Ref.1,2

2. Electrodics — Standard electrode potential$ediht chemical and physical
processes at the electrode surfaces, electrodeedyeée interface, double layer
and phase boundaries, Butler-Volmer equation, Texfaktion.

(10L)

Ref 1,2

3. Applications -

a. Fuel cells and batteries — primary and secongamer cells, fuel

cells, Li ion battery, evaluation of performancestéctrochemical

systems, energy density, shelf life, and Faradiciefncy.

b. Corrosion and corrosion prevention- Thermodymrarand kinetics of
corrosion, methods of prevention to corrosion.

c. Electrosynthesis — use of electrodes in synsheifsbrganic compounds

(10L)

References

1.Physical chemistry - Peter Atkins, Julio de Paulth Edition

Oxford University Press.

2. Modern Electrochemistry - Vol | & Il J. O'M Bodk and AKN Reddy,
Plenum Press,N.Y.

3. Fuel cells - Their Electrochemistry, J.O’'M Boiskand S Srinivasan,
McGraw Hill, NY (1969)

4. Fuel cell systems L.I. M Blomen and M.N. Muger®é&num Press NY
(1993)

5.Electrochemical techniques in corrosion sciemzkengineering

R.G.Kelly, J.R.Scully D.W.Shoesmith and R.G. Buchbekker NY 2003
6.Lectures on electrochemical corrosion M.PourbRignum NY ( 1973)

d.

CH-412 Physical Chemistry Practical 1l (Compulsory)

1. Hydrolysis constant of aniline hydrochloridedigtribution coefficient method.
2. Determination of the dimerization constant obaganic acid in benzene.
3. Differential potentiometric titration.

4. Amperometric titration with platinum microeleatie.

5. Determination of the stability constant of a gdex by spectrophotometry.
6. Determination of the heat of ionization of phiéweak acid.

7. Studies on a clock reaction: determination eféhergy of activation

a. Reactions such as bromate-bromide reactiontéedadide reaction,

b. Formaldehyde - bisulphite reaction etc.
8. Magnetic susceptibility measurements by the daraechnique.
9. Analysis of fruit juice for vitamin C by HPLCdknique.
10. Determination of half-life of two isotopes inraxture.



11. Study of characteristics of GM counter.

12. Effect of salt on the distribution of aceticdabetween water ethyl acetate.

13. To study the effect of addition of a salt oe siolubility of an acid in water.

14. Determination of concentration of sulfuric a@detic acid and copper sulphate
by conductometric titration with sodium hydroxide.

15. Determine the formula and stability constard ofietal ion complex (Lead
Oxalate) by polarography.

16.Analysis of tertiary mixture by Gas chromatodmap

CH- 413 - Project or Additional Practicals (Compul®ry)

. Solubility of a sparingly soluble salt by conthroetry.

. Coulometric estimation of arsenite by bromine.

. Dead stop end point titration.

. Activity coefficient of electrolyte by emf measments.

. Titration of polybasic acid with sodium hydrogidy pH- metry.

. Formation constant of a complex by pH- metry

. Kinetics of the reaction between 2,4-dinitrochlmenzene and piperidine.

. Dipole moment of a liquid at various temperasure

. Latent heat of fusion by solubility measurementarious temperatures.

10. Determination of solubility diagram for a thre@mponent liquid system.

11. Radiolysis of aqueous iodate solution and dstetion of G values.

12. Molecular weight of a polymer by end grouprestiion.

13. Determination of the formula of complexes saslsilver —ammonia complex by
titration, cuprammonium ion complex by distributiooefficient measurement,
Determine the transport number of silver and retrahs in agqueous solution from
the cell potential of the concentration cell witimgtion potential.

15.Recording of TGA curve of Cug@nd NaCl and hence to find the percentage
composition of the mixture.

Reference.

1. Findlay’s Practical Chemistry, S.P.Levitt (Edjtd.ongman Group Ltd.

2. Experimental Physical Chemistry, Farrington @&nand others, McGraw-Hill
Book Company.

3. Experiments in Physical Chemistry, J.M.Wilsod athers, Pergamon Press

4. Practical Physical Chemistry, A.M.James andfit€hard, Longman Group Ltd.
5. Experimental Physical Chemistry, V.DathavaleguPilathur, New Age
International Publishers.

6. Experimental Physical Chemistry, Das and Behieaitg McGraw-Hill.

7. Practical Physical Chemistry, D.V.Jahagirdar

CH-414 Biophysical Techniques

1. Biological cell, structure and functions of mois, enzymes,DNA and RNA
in living system.(6)

2. 2. Statistical mechanics of biopolymers, chainfiguration of
macromolecules, statistical distribution end to dimdentions, calculation of
average dimensions for various chain structures.(8)

3. Forces involved in biopolymer interactions. HElestatic charges and
molecular expansion, hydrophobic forces,disperfoce interactions.
Multiple equilibria and various types of bindingopesses in biological
systems.Hydrogen ion titration curves.

4. Thermodynamics of biopolymer solutions, osmptiessure, membrane
equilibrium, muscular contraction and energy geti@nan mechanochemical
systems.

5. Structure and functions of cell membrane, iangport through cell
membrane.lrreversible thermodynamic treatment ohbrane transport
Nerve conduction

OCoO~NOOUIhAWNPE



6. Enzyme kinetics and enzyme inhibitory reactiand their implications,
Oscillatory reactions. (6)

7. Evaluation of size, shape, molecular weight aatdnt of hydration of
biopolymers by various experimental techniquesirSedtation equilibrium,
hydrodynamic methods: Diffusion, sedimentation e#ig viscosity,
electrophoresis, rotational motions.Diffration nath: light scattering, low
angle X ray scattering, X ray diffraction and phaioelation spectroscopy.

8. Structural transition: Helix — cell transitiaoptical methods of studying
transitions spectral methods. O.R.D. forces invivestructural stability.
9.Membrane equilibria: membrane systems, misciliéayers structure and
function.(3)

References:

1.Biophysical chemistry by Cantor and Schimmel Rdeart Il and Part 1l Treeman and
Co.

2. Biophysical chemistry —J.L.Gurth and A.Gurthd&ia Prakashan 2009«Edn

CH-415 Special topics in Nuclear Radiation Chemistr

1. Applications of radioisotopes in nuclear medécamd pharmaceuticals: general
applications of radiopharmaceuticals, use of nugheaperties of indicator nuclides.

In vivo diagnostic procedures, in vitro diagnosésting therapeutic use of radiations.
Use of radiation for food preservation and steatiian.

(10L)

2. The origin of chemical elements, cosmology, petial nucleosynthesis, stellar
evolution and stellar nucleosynthesis, solar natgroblem, Synthesis of Be, B, Liin
cosmos. (8L)

3. Management of radioactive waste: liquids, scdidd gases (6L)

4. Separation of isotopes : General methods objoseparation, separation of isotopes
with special reference to heavy hydrogen, Lithidaron, Uranium. (7L)

5. Radiolysis of organic systems : Alkanes, aroociayidrocarbons, alcohols (7L)

6. Techniques in nuclear chemistry : Targets falear reaction, studies measurement of
beam energies and intensities, target chemistepgration of samples for activity
measurement, carriers. (7L)

7. Radiolysis kinetics : Emperical rate studies|anolar kinetics, non-homogeneous
kinetics, effect of solute concentrations on thdenwlar yields from water,radical
scavenging,chain reactions, pulse radiolysis (7L)

8.Radiometric titrations : Principle techniques &trdtions based on precipitate
formation, complex formation and neutralizationatéans (8L)

Text Books :

1. Radiation Chemistry: Principles and ApplicatioRarhataziz and M. A. J. Rodgers
(Eds.), VCH Publishers, New York (1987).

2. Radiation Chemistry: Present Status and Futtgads, C. D. Jonah and B. S. M. Rao
(Eds.) Elsevier, Amsterdam (2001).

3. Essentials of Nuclear Chemistry: H. J. Arnikdew Age Publication Ltd. (1995).

4. Radiation chemistry and Nuclear Methods of AsiglyV. D. Ehmann, D. E. Vance.
John Wiley (1991).

5. Nuclear and Radiochemistry G. Friedelarder, JKé&hnedy, E.. S. Macias, J. M.
Miller John Wiley (1981).

6.Source Book of Atomic Energy, S. Glasstone, Dh Mastrand (1967)

7.Nuclear analytical chemistry- J. Tolgyessy and¥&ga Vol. 2 , University park press
(1972)



SYLLABUS AND SAMPLE QUESTIONS

Subject Subject

Code No.
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[33] : CHEMICAL SCIENCES

The syllabus consists of two papers, as follows :

Paper Il and Paper Il will be of 75 minutes and I2rs duration respectiveoy. Paper Il will
be

of 100 marks and Paper Il will be of 200 marks.

PAPER II

1. Structure and Bonding : Atomic orbitals, elentococonfiguration of atoms

(L-S coupling) and the periodic properties of elatseionic radii, ionization potential,
electron

affinity, electronegativity, concept of hybridizati. Molecular orbitals and electronic
configuration of homonuclear and heteronuclearodiet molecules. Shapes of polyatomic
molecules. VSEPR theory. Symmetry elements and goaups for simple molecules. Bond
lengths, bond angles, bond order and bond enefgesmnance. Types of chemical bond
(weak and strong). Intermolecular forces. Typesadifis, lattice energy.

2. Acids and Bases : Bronsted and Lewis acids asds$ pH and pKa, acid-base concept in
nonagueous

media, SHAB concept, Buffer solutions.

3. Redox Reactions : Oxidation numbers, Redox piaienElectrochemical series, Redox
indicators.

4. Introductory Energetics and Dynamics of Chemiaédctions : Law of conservation of
energy.

Energy and enthalpy of reactions. Entropy, freeg@neelationship between free energy
change

and equilibrium. Rates of chemical reactions ({fastl second-order reactions). Arrhenius
equation and Concept of transition state. Mechasismeluding $1 and S2 reactions,
electron

transfer reactions, catalysis Colligative properté solutions.

5. Aspects of s, p, d, f Block Elements : Genehalracteristics of each block. Chemical
principles

involved in extraction and purification of commortals. Coordination chemistry, Structural
aspects, isomerism, octahedral and tetrahedratatsfysld spliting of d-orbitals. CFSE,
magnetism and colour of transition metal ions. Sadld compounds metal carbonyls and
metal clusters. Rare gas compounds, non-stoichranwetides. Radioactivity and
transmutation

of elements.

6. IUPAC Nomenclature of Simple Organic and Inoig&ompounds.

7. Concept of Chirality : Recognition of symmetigraents and chiral structures,

R-S nomenclature, diastereoisomerism in acyclicamtic-systems, E-Z isomerism.
Conformational analysis of simple cyclic (chair d@wht cyclohexanes) and acyclic systems,
Interconverison of Fischer, Newman and Sawhorsggtions.

8. Common Organic Reactions and Mechanisms : Resiciiermediates. Formation and
stability of



carbonium ions, carbenes, nitrenes, radicals ayrtear Nucleophilic, electrophilic, radical
substitution,

addition and elimination reactions. Familiar namactions : Aldol, Perkin, Stobbe,
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Dieckmann condensations ; Hofmann, Schmidt, LosSantjus, Beckmann and Fries
rearrangements, Reimer-Tiemann, Reformatsky angh@ril reactions. Diels-Alder
reaction,

Claisen rearrangement, Friedel-Crafts reactionfilgitreaction. Routine functional group
transformations and inter-convertions of simplectionalities. Hydroboration, Oppenauer
oxidation,

Clemmensen, Wolf-Kishner, Meerwein-Ponndorf Veweyl Birch reductions.

9. Elementary principles and applications of elauir, vibrational, NMR, EPR, Mossbauer
and mass

spectral techniques to simple structural problems.

10. Data Analysis : Types of erros, propogatioerobrs, accuracy and precision, least-
square analysis,

average standard diviation.

PAPER III

1. Quantum Chemistry, Planck’s quantum theory, waamicle duality, Uncertainty
Principle,

operators and commutation relations, postulategiahtum mechanics and Schrodinger
equation, free particle, pastick in a box, degeryeraarmonic oscillator, rigid rotator and the
hydrogen atom. Angular momentum including spin dimgpof angular momenta including
spin-orbit coupling.

2. The variation method and pertubation theory :Application to the helium, atom,
antisymmetry

and Exclusion Principle, Slater determinantal wawetions. Term symobols and
spectroscopic

states.

3. Born-Oppenheimer approximation, Hydrogen moleculean : LCAO-MO and VB
treatments

of the hydrogen molecule, electron density, folmes their role in chemical binding.
Hybridisation and valence MO, of:8, NHsand CH. Huckel pi-electron theory and its
applications to ethylene, butadiene and benzera, afl self-consistent fields.

4. Group theoretical representations and quantum mechaics : Vanishing of intergrals,
spectroscopic selection rules for vibrational, glatc, vibronic and Raman spectroscopy.
MO

treatment of large molecules with symmetry.

5. Spectroscopy Theoretical treatment of rotational, vibrationatlatectronic
spectroscopy.

Principles of magnetic resonance, Mossbauer antbBleatron spectroscopy.

6. Thermodynamics : First law of thermodynamics, relation betweera@d G; enthalpies
of

physical and chemical changes, temperature depedmdrenthaplies. Second law of
thermodynamics, entropy, Gibs-Helmholtz equatidmrd’law of thermodynamics and
calculation of entropy.

7. Chemical Equilibrium : Free energy and entropy of mixing, partial molaaufities,
Gibbs-

Duhem equation. Equilibrium constant, temperat@getidence of equilibrium constant,
phase

diagram of one and two-component systems, phase rul
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8. ldeal and Non-ideal Solutions Excess functions, activities, concept of hydration
number,

activities in electrolytic solutions, mean ionidigity coefficient. Debye-Huckel treatment of
dilute electrolyte solutions.

9. Equilibria in Electrochemical Cells : Cell reactions, Nernst equation, application of cel
EMF measurements.

10. Surface Phenomena Surface tension, adsorption on solids, electribain@mena at
interfaces

including electrokinetic micelles and reverse maglsolutions. Applications of
photoelectron

spectroscopy, ESCA and Auger spectroscopy to thay sif surfaces.

11. Statistical Thermodynamic probability and entropy : Maxwell-Boltzmann

distribution of

velocities, average, most probable and root-meaarsgvelocities. Maxwell-Boltzmann,
Bose-

Einstein and Fermi-Dirac statistics. Partition fuoie, rotational, translational, vibrational
and

electronic partition functions for diatomic molees) calculations of thermodynamic
functions

and equilibrium constants. Theories of specifictieasolids.

12.Non-equilibrium Thermodynamics : Postulates and methodologies, linear laws, Gibbs
equation, Onsager reciprocal theory.

13. Reaction Kinetics :Methods of determining rate laws, Mechanisms oftplotemical,
chain and oscillatory reactions. Collision theofyeaction rates, steric factor, treatment of
unimolecular reactions. Theory of absolute reactaias, comparison of result with Eyring
and Arrhenius equations, ionic reactions, saltetfldomogeneous catalysis and Michaelis-
Menten Kinetics; heterogeneous catalysis.

14.Fast Reactions Study of kinetics by stop-flow technique, relaxatimethod, flash
photolysis

and magnetic resonance method.

15.Macromolecules :Number-average and weight-average molecular weights
Determination of

molecular weights. Kinetics of polymerisation. 8mrhemistry and mechanism of
polymerisation.

16 Solids : Dislocations in solids, Schottky and Frenkel defeElectrical properties.
Insulators

and semiconductors, band theory of solids, sohtkesteactions.

17.Nuclear Chemistry : Radioactive decay and equilibrium. Nuclear rea&tj@p value,
crosssections,

types of reactions. Chemical effects of nucleardfarmations, fission and fusion,

fission products and fission yields. Radioactivehteques, tracer techniques, neutron
activation

analysis, counting techniques such as G.M., iolmaand proportional counters.
18.Chemistry of Non-transition Elements :General discussion on the properties of the
nontransition

elements, special features of individual elemesysthesis, properties and structure

of their halides and oxides, polymorphism of carhqamosphorus and sulphur. Synthesis,
properties and structure of boranes, carboraneazimes, silicates, carbides, silicones,
phosphazenes, sulphur, oxyacids of nitrogen, phoghsulphur and halogens.
Interhalogens,

pseudohalides and noble gas compounds.
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19.Chemistry of Transition Elements :Coordination chemistry of transition metalions.
Stability

constants of complexes and their determinatiobjl&tation of unusual oxidation states.
Stereochemistry of coordination compounds. Ligaeld theory, spliting of

d-orbitals in low symmetry environments. Jahn-Tredifect, interpretation of electronic
spectra

including charge transfer spectra, spectrochersias, nephelauxetic series. Dia-para-ferro
and antiferromagentism, quenching of orbital angoiaments, spin orbit coupling.
Inorganic

reaction mechanisms, substitution reactions, tedfesst and electron transfer reactions,
photochemical reactions of chromium and rutheniomglexes. Fluxional molecules. Iso
and

heteropolyacids, metal clusters. Spin crossoveoaordination compounds.

20.Chemistry of Lanthanides and Acitindes :Spectral and magnetic properties, use of
lanthanide

compounds as shift reagents.

21.Organometallic Chemistry of Transition Elements :Synthesis, structure and bonding,
organometallic reagents in organic synthesis afbimogeneous catalytic reactions
(hydrogenation, hydroformylationn, isomerisatiom goolymerisation), pi-metal complexes,
activation of small molecules by coordination.

22.Topics in Analytical Chemistry : Adsorption, partition, exclusion,
electrochromatography.

Solvent extraction and ion exchange methods. Agptio of atomic and molecular
absorption

and emmision spectroscopy in quantitative analysght scattering techniques including
nephelometry and Raman spectroscopy. Electroacaly&échniques, voltametry, cyclic
voltametry, polarography, amperometry, coulomehg eonductometry. lon-selective
electrodes.

Anodic stripping voltametry, TGA, DTA, DSC and dné analysers.

23.Bioiorganic Chemistry : Molecular mechanism of ion transport across memdsan
lonophores.

Photosynthesis-PS-I, PS-II, nitrogen fixation, caiygiptake proteins, cytochromes and
ferrodoxions.

24. Aromaticity : Huckel's rule and concept of aromaticity : annukeaad heteroannulenes,
fullerenes. (o)

25. Stereochemistry and Conformational Analysis Newer methods of assymetric
synthesis

(including enzymatic and catalytic nexus), enaatnat diastereo selective synthesis. Effects
of

conformation on reactivity in acylic compounds aydlohexanes.

26. Selective Organic Name ReactionsEavorskii reaction, Strok enamine reaction,
Michael

addition, Mannich reaction, Sharpless asymmetrpogidation, ene reaction, Barton
reaction,

Hofmann Loffler-Freytag reaction, Shapiro reactiBagyer-Villiger reaction, Chichibabin
reaction.

27.Mechanisms of Organic Reactions Labelling and kinetic isotope effects, Hamett
equation,

(- (sigma-rho) relationship, non-classical carboniomsi neighbouring group
participation.
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28. Pericyclic Reactions :Selection rules and stereochemistry of electrocyelactions,
cycloaddition



and sigmatrophic shifts, Sommelet-Hauser, CopeCladen rearrangements.
29.Heterocycles :Synthesis and reactivity of furan, thiophene, pigrrpyridine, quinoline,
isoquinoline and indole. Skraup synthesis, Fisa#ole synthesis.

30.Reagents in Organic SynthesisUse of following reagents in organic synthesis and
fuctinal

group transformations-Complex metal hydride. Gillmaragent, lithium, dimethylcuprate,
lithim, disopropylamide (LDA) dicyclohexylcarbodine, 1, 3-dithiane (reactivity
umpolung).

Trimethy, silyl iodide, tri-n-butyltin hydride, Walward and Prevost hydroxylation, osmium
tetraoxide, DDQ, selenium dioxide, phase transd¢algsts, crown ethers and Merrifield
resin.

Peterson’s synthesis, Wilkinson'’s catalyst, Bakgeast.

31.Chemistry of Natural Products : Familiarity with methods of structure elucidatiomda
biosynthesis of alkaloids, terpenoids, steroideh@aydrates and proteins, Conformations
of proteins and nucleic acids.

32.Bioorganic Chemistry : Elementary structure and function of biopolymershsas
proteins

and nucleic acids, Genetic code, Mechanism of eezyotion.

33.Photochemistry : Principles of energy transfer, cis-trans isomeiargtPaterno-Buchi
reaction,

Norrish Type | and Il reactions, photoreductiorkefones, di-pi-methane rearrangement,
photochemistry of arenes.

34.Spectroscopy :Combined applications of mass, UV-VIS, IR and NMiR&roscopy for
structural elucidation of compounds.

SAMPLE QUESTIONS

PAPER I

1. The total number of permitted electrons in arital is

(A) 10, (B) 6,

(C) 14, (D) 2. Ans. C

2. Which one of the following is a molecular sohd

(A) NaCl, (B) Phosphorus,

(C) Diamond, (D) Iron. Ans. B

3. Thr chiral molecules among the following are

(1) 1, 1-Dimethylcyclopropane.

(1i) cis-1, 2-dimethylcyclopropane.

(iii) trans-1, 2-dimethylcyclopropane.

(A) All three, (B) (ii) and (iii), (C) only (ii), D) only (iii). Ans. D
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PAPER Il

1. The standard heat of hydrogenation of proparleameaction
CHz= CHCH:(g) + Hz(g) = GsHs(Q) is - 124 kJ/mol.

The standard heat of combustion of propane inghetion
CsHs(g) + 5O(g) = 3CQ(g) + 4HO0 (1) is - 2220 kI/mol.
Calculate the standard heat of combustion of prepan

Given : {Hz(g) + 0.50(g) = H0(l), AHo= -285.8kJ/mol}

2. Match the following Hammef values :

(@ m-Me (i)+0.78

(b) p - Me (i) —0.27

(c) p - NQ(iii) + 0.12

(d) p - COCH(iv) — 0.07

(e) m - OMe (v) + 0.50

(f) p - OMe (vi) — 0.17

3. (a) Predict whether the following reactions wpilbceed via inner, sphere or



outer sphere mechanism. Give the products also.

(i) [Fe (CN})4 + [Ir Cle]2-

(1) [Co (NHs)sNCSk++ [Cr (H20)e]2+

(b) Name the factors that determine the magnitdaeystal field splitting.




M. Sc. Part Il Analytical Chemistry
With Effect From 2009-2010
Structure of the Syllabus

Semester I

Compulsory Courses

CH-390 : Electro analytical and Current Analytical Methoddndustries.

CH-391 : Environmental and Analysis of Industrial Materials

CH-392 : Advanced Analytical Techniques

Optional Courses-

CH-380 : Pharmaceutical Analysis

CH-381 : Medicinal Chemistry

Semester IV

Compulsory Courses

CH-481 : Bioanalytical and Forensic Science

CH-490 : Analytical Spectroscopy

CH-491 : Polymer Technology

Practical courses-

CH-387 : Practicals (Inorganjc

CH-487 : Practicals (Physical)

CH-488 : Practicals (OrganidpR CH-498 Project

NOTE: One Industrial Visit and report writing is co mpulsory.

CH-380 Pharmaceutical Analysis (60L)

Section -

1) a) Sources of Impurities in Pharmaceutical Raw Mterials and Finished Products:
(2L)

Raw materials, Method of manufacture, Contaminaéitmospheric, particulate, cross
contamination, microbiological, process errors,kdagerrors, chemical instability, container
contamination (in brief) physical changes, temperaeffects. GMP

Ref 1. and Ref 4

b) Stability Studies, Shelf Life Fixation for Formulated Products (3 L)

2 ) Test and assay of raw materials and finished pducts :

a) Biological Assays : (06L)

Introduction, Precision of biological assays irefir{estimation of errors is excluded)
Biological assay of insulin, Tetanus antitoxin, €@tination of proteolytic activity,
Determination of ABO group and Rh group, Photonedtaemoglobinometry, Haemolysins?
b) Chemical Tests and Assayg5 L)

Limit test, characteristics of limit tests spedtifycsensitivity, control of personal errors Loss
on drying ( NaCl), loss on ignition ( ZnO),limitdefor lead, arsenic chloride and sulphate,
2

moisture determination by KFR titration method,agssf steroids, and identification of
steroids (IP)

c) Analysis of vegetable drugs : (2 L)

Sampling, foreign organic matter, ash values anémgoluble ash (ginger) Acid insoluble
ash (Rhubarb), sulphated ash (Aspirin.)

d) Microbiological tests and assays: (7 L)

Microbiological assay of antibiotics, (std. pregamas and units of activity, test organisms
and inoculum, Apparatus, Method -Cylinder or cugi@lmethod and two level factorial
assay ( (ampicillin from table 4 I.P.) Microbiainit test {preliminary testing, Mediumsoyabean
casein digest agar medium only)and total microtmaint only }Test of sterility-

Membrane filtration method , Determination of Thiersal

e) Physical tests and assays (5 L)

Disintegration tests (tablets, capsules, pessandsuppositories Dissolution tests- tablets,
capsulesReferencel and 2. (Relevant pages.)

Section —lI



3) Standardization and quality control of different dosage form: (25 L)

Brief introduction to different dosage forms wittetIP requirements Analytical methods for
the following- Tablets (aspirin) additives usedablet manufacture, capsules Rifampicin)
Powders (Sodium benzoate), Solutions (saline N&G@$pensions(barium sulphate —limit test
for impurity) Mouthwashes(Ointments (salicylic acahd creams Dimethicone by IR)
Injections (Mannitol) , ophthalmic preparationslphiacteamine),Aerosols (salbutamol),
Blood products and reporting protocols.

Reference 1 and 2 (Relevant pages)

4) Role of FDA in pharmaceutical industry. (5 L)

Drug cosmetic act Definitions Drug, Misbranded uRdrated and Spurious drug, New drug
Cosmetics ,Blood bank, Manner of labeling, GMPrieftSchedule M), FDA. Role of FDA,
introduction to new drugs, brief summary of diffier@hases of test and approval for
formulation of a drug.

Reference 3

Reference 4 Pages 21,22,23,26, 74, 75,140-144

References:-

1) Practical Pharmaceutical chemistry third editioolume 1. By A.H.Beckett &
J.B.Stenlake

2) Pharmacoepia of India Volume | and 1.

3) Remington‘s Pharmaceutical sciences.

4) Forensic pharmacy by B.S Kuchekar, A.M Khadatgdirali Prakashan)

5) Practical pharmaceutical analysis by Ashitosh kta

6) Analytical problems of drug substances and Expforey

7) The theory and practice of Ind pharmacy Leon lachmgHerbert Liebermann and
Joseph L.Karnic 3 edition By Varghese Publication House, Hind Rajastt Building

Dadar Mumbai —-14
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CH-381 Medicinal Chemistry

Section-I

Drug Design (30 L)

Part A

Definition of drug, Classification of drug on thadis of therapeutic action, pharmocophonic API
(Active pharmaceutical ingredient) chiral drugsyBlepment of new procedures followed in
drug

design, Concept of pro-drug and soft-drug, Fadiiecting bioactivity, Resonance, Inductive
effect, isosterism, bio-isosteris, spatial consatiens.(5 L)

Part B:

Theories of drug activity, occupancy-theory, réteary, induced- fit theory, Quantitative
structure- activity relationship, History and dey@hent of QSAR, Concept of drug receptors,
Elementary treatment of drug receptor interacti@fs.)

Part C:

Physicochemical parameters lipophilicity, partiti@oefficient, electronic ionization constant,
steric,Shelton and surface activity, parametersraddx potential(5 L)

Part D:

Evaluation Methods: Free- Wilson Analysis, Hansch-analysis, relatiopsietween Free-
Wilson

and Hansch-analysis — LD50 ED50 (mathematical déawm of equation excluded).

(51L)

Part E:

Assay of drugs (6 L)

1) Chemical assay- Wet and instrumental methods

2) Biological assay

3) Immunological assay

Part F:

Pharmacokinetics/ Pharmacodynamics

Drug absorotion, disposition, elimination, impottgpharmacokinetic parameters in defining drug



disposition and in theraupetics, uses of pharmaetiis in drug development process, Novel
Drug delivery systemg4 L)

Section-11 (30 L)

1) Antineoplastic Agents:Intrcduction, Cancer, chemotherapy, Role of alkgpagents and
antimetabolites in treatment of cancer, Mentiogatinolytic antibiotics and mitotic inhibitors
of mechlorithamine, cyclophosphamide melphalanciyranustards and 6 — mercapto-purine
Recent development in cancer chemotherapy. Hormamesiatural products.

(61L)

2) Cardiovascular Drugs:Introduction cardiovascular diseases. Drug inhibitaf peripheral
symphatetic function. Central intervention of caxdiscular output direct acting artenolar
dilators. Synthesis of amyl-nitrate, sorbitratdtiaizel, quinidine, verapamil, methyldopa
atenolol, oxyprenolol(6 L)

4

3) Local Antifective Drugs: Introduction and general mode of action, sulphouiasi
forazalidione, nalidixic acid, ciprofloxacin, nasiicin, dapsone, aminosalicylicacid, isoniazid,
ethionamide, ethambutal, econozole, griseofluleidoroquin, and primoquin.

(5L)

4) Psychoactive Drugsintroduction neurotransmitters, CNS depresentseiggmnaesthetics
mode of action of hypnotics, sedatives, anti-aiyxigtigs, benzodiazepines, buspirone,
neurochemistry of mental diseases, antipsychotiggjrithe neuroleptics, antidepressants,
butyrophenones, serendipity and drugs developrnsetochemical aspects of psychotropic
drugs, synthesis ofdiazepam, oxazepam, chlorazeggnazolam, phenytoin,
ethosuccimide,trimethadione, barbiturates, thiogesadium, glutethimide.

oL

5) Antibiotics: Cell well biosynthesis, inhibitor$; lactamrings antibiotics inhibiting protein
synthesis. Synthesis of penicillin G, penicillingdnpicilin, amoxicillin, chloramphenicol,
cephalosporin, tetracycline, streptomydiL)

References:

1) Introduction to medicinal chemistry. A. Gringeagviley-VCH.

2) Wilson and Gisvoldis text books of organic miedicand pharmaceutical chemistry, Ed
Robert

F. Dorge.

3) An introduction to Drug design, S.S. PandeyaladRdDummeck, New Age International
4) Burgers medicinal chemistry and drug discoverly ¥(chapter 9 and 14).

5) Goodman and Gilmans pharmacological basis afapeutics, McGraw-Hill.

6) The organic chemistry of Drug synthesis and Daatjon,R.B.silverman, academic press.
7) Strategic for organic drug synthesis and DesIgnl.ednicer, John wiley.

8) Organic chemistry of Drug synthesis, Ledniced deiser, wiley, 5 volume.

9) Comprehensive medicinal chemistry 5 volume, knedex, 13 volume.

10) Encyclopedia of analytical chemistry 16 voluRe&\.Meyers.

11) Encyclopedia of industrial chemical analysisI@¥I science)
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CH-390: Electrochemical and current Analytical Methods in Industries.

Section-I

Electrochemical Methods of Analysis (30 L)

1) Voltammetry and polarographic methods of analys.

Voltammetry and polarography, electrodes, polanoigiaprinciples, llkovic Equation, factors
affecting on polarographic wave, pulse polarograplifferential pulse polarography, square
wave polarography, Voltammeric principle, cyclicls&nmetry, criteria of reversibility of
electrochemical reactions, quasi-reversible arVarsible processes, qualitative and
guantitative analysis by these techniq&2.L)

2) Stripping Voltammetry:

Adsorptive stripping Voltammetry and electrogravirge(4L)

3) Coulometry:

Instrumentations, coulometric titrations, advansaged limitations(6L)

4) Amperometry:



Principle, Instrumentation, typical applicationsy@erometric titrations, chrono-amperometry
and chrono-potentiometr{sL)

5) Nanoscience:

Synthesis of Nanomaterial by electrochemical dejpssmethod, general applications of
nanometerial(3L)

Section-lI

Current Analytical Methods of Analysis in Industries. (30 L)

1) Radioanalytical Methods of Analysis

a) Activation analysis:

Neutron activation analysis, principle, technigsteps involved in neutron activation analysis.
Radiochemical and instrumental methods of analysigprtant applications of NAA.

(6L)

b) Isotope dilution analysis:

Principle, types of isotope dilution analysis, tadiapplications of isotope dilution analysis.
(5L)

¢) Radiometric titration:

Principle, techniques based on complex formatiah@ecipitation, radiometric titration curves
for estimation of ions from their mixturé3L)

d) Radio-reagent methods of analysis:

Principle, technique, application and limitati¢8L)
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2) Radiation scattering methods of analysis:

(Turbidimetry and Nephelometry ) principle, instremgation and typical applications.

(3L)

3) Thermal methods of analysis:

Principle, instrumentation of TGA, DTA, DSC and E@Aermometric titrations, typical
applications of each techniqu&L)

4) Spectro-electrochemistry:

Principle, applications, chemically modified electes and electrochemical sens¢8s.)
References:

1) Introduction to instrumental analysis by R.D.Bno Mc Graw Hill (1987)

2) Instrumental methods of chemical analysis bwilard, L.Merrit, J.A. Dean and F.A. settle.
Sixth edition CBS (1986)

3) Thermal analysis by W.W. Wendlandt, John W(E386)

4) Fundamentals of analytical chemistry by D.A.$k@ M. West and H.J. Holler sixth edition
(1992)

5) J. chemical education, 60,302 to 308 (1983)

6) Cyclic Voltammetry and frontiers of electrochstnyi by N.Noel and K.I. Vasu IBH, New delhi
(1990)

7) Source book of Atomic energy by Glasstone.

8) Principle of Activation Analysis- P. Kruger, JolViley and sons, (1971).

9) Nuclear Analytical Chemistry — J. Tolgyessy &d/erga vol. 2, university

Park press, (1972)

10) Radiochemistry and Nuclear methods — W.D. Elmnaawl D.E. Vance,

John Wiley and Sons.
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CH-391: Environmental and Analysis of Industrial Materials

Section-1 (30L)

1) Analysis of Fertilizers:

Sampling and sample preparation, analysis of reimoghosphorus and potassium. Nitrogen:
urea nitrogen, total Kjeldahll nitrogen methods, rAonia nitrogen. Phosphorus: total
phosphorus, available and non-available, alkalim@mmonium molybdophosphate method.
Potassium: potassium by sodium tetraphenyl borathod.(5 L)

2) Analysis of ceramics and glass:

Sodium and potassium by flame photometry, anabyfdisad and borate glasses, analysis of Cr,
Mn, Fe, Co, Ni, and Zn by X-ray4 L)



3) Analysis of detergents:

General scheme of analysis, sampling, alcohol $elmaterials, test for unsulfonated on
sulfated materialg5 L)

4) Analysis of cosmetics:

Analysis of deodorants and antiperspirants, Al,lbirjc acid, chloride, sulphate, urea. Analysis
of face powder: fats, fatty acid, Ca, Mg, BaST and Fe. Oxides of Ti, Fe and Al (total).
Analysis of hair tonic preparations: 2, 5-diaminoéme, KBrQ, resorcinol, salicylic acid.
(41L)

5) Analysis of paints and pigments:

Preliminary inspection of sample, Tests on thel wiating, Separation of Pigment, Binder and
Thinner of Latex Paints, Separation of PigmentdBimand Thinner of Solvent Type Coatings,
Identification of Binder, Identification and Analgsof Pigments, Identification and Analysis of
Thinner.(6 L)

6) Analysis of Explosives:

General Methods:- Heat of Explosion, Hygroscopidipisture by Karl Fischer Titration,
Qualitative tests of explosives, Quantitative Asadyof Explosive Mixtures, Dynamites,
Blasting Caps and Electric Detonators, PrimersyiddPropellants and Solid Propellants.
(61L)

Section-I1 (30L)

Metallurgy and Geochemistry

1) Analysis of Geological materials:

Dolomite, limenite and bauxit¢5 L)

2) Analysis of Industrial materials:

a) Steel, b) copper based alloys c¢) aluminum balegs.(5 L)

8

3) Industrial Waste Water Analysis:

a) Chemical analysis:

Procedure, preservation of sample, sampling cheniaation of waste water, analysis of
DO, COD, BOD, Arsenic, Mercury, Chromium-hexavaldrgad cyanide, total suspended
solids.(6 L)

b) Biological wastewater treatment:

Activated sludge process, trickling, filtrationtating biological contactors and anaerobic
decomposition(6 L)

c) Air pollution:

Suspended particulate matter, aerosol, generdtezards and control of SONOx, COx,

air monitoring equipments, cyclone separator, sdstatic precipitator, filters and setting
chambers(4 L)

d) Sludge analysis and method of disposal. (2 L)

e) Safety rules and methods in industries. (2 L)

References:

1) Standard methods of chemical analysis, volunpa®;B, F.J. Welcher.

2) Cosmetics by W.D. Poucher (Three volumes)

3) Insight into speciality inorganic chemicals by Thomson, the royal society of chemistry
(1995)

4) Industrial water pollution control by W.W. Eckand elder, Tata McGraw-Hill (2000)
5) Applied chemistry, a text book for Engineers geuthnologists by H.D. Gesser.

6) Handbook of Industrial chemistry, by Davis Berne

7) Air pollution by Rao and Rao

8) Standard methods of water and waste water arsalysA.K. De.

9) Standard Methods of Chemical Analysis, Sixthi&di Volume two-Part B

Frank J. Welcher.

10) Quantitative analysis by vogels.
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CH-392: Advanced Analytical Techniques

Section | (30L)

Basic Electronics and Automation in Chemical Analys



1) Introduction to components: (15 L)

a) Resistors, conductance, capacitors, induct@nssformers, charging and discharging of
condensers, DC circuits, complex DC circuits, senmrallel circuits, current and potential
measuring devices, AC circuits, reactance and d@pae, RL circuits, problems based on
circuits and components. Ohms law, Kirchhoffs I&atadays law of electrolysis and its
applications, problems based on electro deposiiefi. 1

b) Introduction and applications of semiconductdisdes and its applications, zener diode and
its use in voltage regulation. Light emitting disdphotodiodes, photo resistors, transistors and
amplifiers, (only its meaning and applicationsyaefuction to digital computers, binary
numbers, decimal numbers and their conversiges. 1

2) Role of Computers and Microprocessors in Analytial Chemistry:

Introduction, computers and microprocessors, insgmni-computer interfaces. The scope of
microprocessor control to various laboratory instemts- liquid chromatography, Atomic
absorption spectrophotometer, potentiometer andyXspectrometer.

Ref. 7. page No. 491 to 518 L)

3) Automated Analysis:

Automated laboratory analyses, Laboratory appar&astinuous flow analyzers, Flow
injection analyzers, Discrete-sample analyzerstii@egal force analyzers, Process control,
process control analyzers, Automatic titrators.

Ref.1. page N0.949 to 97&0 L)

Section-I1 (30L)

1) Atomic spectroscopy based on flame and electrbgrmal atomization:

Theory, sources, burners, atomic emission speativayic absorption spectra, effect of
temperature on emission, absorption and fluoresgesiectro thermal atomizers, radiation
sources atomic absorption methods, instrument&ioAAS, spectral interferences, standard
addition and internal standard method of analgsimparison of atomic absorption and
emission methods, inductively coupled plasma aretticurrent plasma emission
spectroscopy, atomic and molecular mass spectrgimetuding ICP-MS and tandem mass
spectroscopy, MS-MS principle, instrumentation andlysis of micronutrients like Mo, B, Cu,
Zn essential towards the healthy growth of cropstd, determination of these micronutrients
from soils, plants and fruit$10 L)

2) Laser Based techniques:

Atomic fluorescence spectroscopy, resonance ianizapectroscopy, laser enhanced
ionization, principle, types of transition tunakdser, classification of medium pumping and
controlling mechanism, instrumentation, detectihgarious gases, liquid and solids, sources,
cell, monochromators, detect¢r.L)
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3) Radiochemical Techniques:

Radioimmunoassay, its principle and applicationstrumentation for radiobioassay, clinical
application of the radioimmunoassay of insulinr&gen and progesterone, receptor techniques
of breast cancer. Enzyme- linked immunosorbentya@SaSA), principles, practical aspects,
applications(10 L)

4) Supercritical fluid chromatography (SFC):

Principle, Instrumentation and applications in phaceuticals(3 L)

References:

1) Introduction to instrumental analysis by R.D.Bno Mc Graw Hill (1987)

2) Instrumental methods of chemical analysis bwiard, L.Merrit, J.A. Dean and F.A. settle.
Sixth edition CBS (1986)

3) Radio-bioassay by faund S. Ashkar, volume-leda85 and 53 to 65 CRC press, Inc. Boca
Raton, Florida.

4) Practical clinical biochemistry by Harold Varlgfourth edition, CBS publication, New Delhi.
5) Immunology by | Roitt, J. Brostoff, D. Male, Mggublisher, &edition (1998)

6) Instrumental methods of chemical analysis byt@aband Anand.

7) Fundamentals of Analytical Chemistry,eglition, D.A. Skoog, D.M. West and F.J. Holler,
Saunders college publishing.

8) Principle and practice of Analytical Chemistry B.W. Fifield and D. Kealey-&edition,



Blackie and sons Ltd.
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CH- 481 Bioanalytical and forensic science

Section-1 Bioanalytical (30 L)

1) Body fluids: (10 L)

Composition and detection of abnormal levels ofaierconstituents leading to diagnosis of
diseases. Analysis of physiological fluids- uriblyod and serum physiological and nutritional
significance of water soluble and fat soluble vitasnminerals and analytical techniques for
vitamins including microbiological techniques.

2) Human-nutrition: (5 L)

Estimation of enzymes, carbohydrates, essential@axgids, proteins and lipids.

3) Food Analysis: (12 L)

a) Nutritional value of foods, idea about food mesing and food preservations.

b) Analysis of food such as milk, milk products teoffee and beverages. Flour, starch, honey,
jams and edible oils. Analysis of preservative$piiiog matter, micronutrients.

4) Food processing and food preservation: (3 L)

Refining milling, canning, concentration, freeziDgying, pasteurisation sterilization
irradiation.Ref. 8. Pages 446-452

Section-lI

Toxicology and Forensic Science (30 L)

a) Toxicology: (20 L)

Isolation, identification and determination of faling

1) Narcotics- heroin and cocaine.

2) Stimulants- caffeine, amphetamines.

3) Depressants- Barbiturates, Benzodiazepines.

4) Hallucinogens- LSD

b) Forensic Science: (10 L)

1) Medicinal and toilet preparations Act.

Definition alcohol, Medicinal preparation toiletgmaration, Denatured spirit bonded
manufactory Non bonded manufactory, Narcotic, Opiearemption from duty Classification
of med. and toilet preparations containing alcoReff. 7. Relevant pages

2) Narcotics and Psychotropic substances Act.

Def — addict, cannabis ( hemp), Coca derivativeadeaf, Manufacture medicinal cannabis,
narcotic drug, opium , opium derivative, opium ppppoppy straw, psychotropic substance
llicit traffic, Prohibition control regulation offnce and penaltieRef. 7. (Points 1, 2,3,4,5
and13)

References:

1) Analytical chemistry of foods by Ceiwyn S. James

Blackie academic and professional- Chapman andpdiblisher, madrassiedition.

2) Introduction to food science and technologygdfsoience and technology series by G.F.
Stewart and M.A.Amerine, academic press.
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3) Chemical analysis of food by pearson.

4) Practical Biochemistry in clinical Mdicine- R.Nath, Academic PublshersdZEdn (1990)
5) Texbook of Forenisc pharmacy- B. M. MithalEin (1993) National Centre, Calcutta.

6) V. Malik, Drug and Cometics Act.

7) Forensic pharmacy by B.S Kuchekar, and A.M Kte@aNirali Prakshan)

8) Shreves’ Chemical Process Industries fifth edity George Austin Mg Graw Hill

9) Practical Pharmceutical Chemistry by Beckett

CH-490 - Analytical Spectroscopy

Section | (30L)

1) Introduction:

Electromagnetic radiation, properties, Interactbdnadiations with matter, classification of
analytical method based on EMR spectr{@n)

2) Instrumentation:

Sources of radiations, monochromators, sample ters detectors for various types of



radiations(5 L)

3) Electron spectroscopy:

Principle of ESCA. ESCA satellite peaks, chemituifts, instrumentation, typical analytical
applications(5 L)

4) Ultraviolet photoelectron spectroscopy

Principle, Instrumentation and analytical appliocai(2 L)

5) X- ray Methods of Analysis:

Principle, Theory- X-ray spectral lines, X-ray tuberay Absorption, X-ray Diffraction, X-ray
Fluorescence- instrumentation, qualitative and gtaive analysis, numerical problems.
(aovL)

6) Chemiluminescences:

Introduction, principle, types. Measurement of cieminescence, Instrumentation quantitative
chemiluminescences. Gas phase chemiluminescenises. Chemiluminescences titrations.
Electro-chemiluminescencés L)

Section Il (30 L)

7) Nuclear magnetic resonance spectroscopy:

Introduction, theory, Instrumentation, ChemicaftshiSpin-spin Splitting, solvents. Qualitative
and quantitative analysis. Non protonic NMR spedttaltiple resonance, Nuclear overhauser
effect, solid samples in NMR, Kinetic studies WNMR, Limitations of NMR spectroscopy, 2-
D NMR, Magnetic Imaging(15 L)

8) Electron Paramagnetic resonance spectroscopy:

Introduction, theory, Instrumentation, Spin-spimpling, Qualitative and quantitative analysis,
multiple resonance, Spin labeling, metallic compkeother uses of EPR spectroscopy.
(a2L)
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9) Electron Microscopy:

Introduction, Principles, Instrumentation, Applices. (3 L)

References:

1) Introduction to instrumental analysis by R. Da@&n, MC. Graw Hill- International edition.
2) Analytical spectroscopy by Kamalesh Bansal-tFadition.

3) Instrumental methods of chemical analysis bya/d) Dean and Merittee- Sixth edition.

4) Analytical chemistry principles by John H. KeegdSecond edition, Saunders college
publishing.

5) Electron microscopy in the study of material J®5rundy and G. A Jones, Edward Arnold.
6) Standard methods of chemical analysis- F. JcWég| part-B sixth edition (1966) D. van
Nosrtand Company. Inc. 19

CH-491 Polymer Technology

Section | (30L)

1) Genesis of Polymers:

Brief history, what are polymers? How are polynmeexde? Classification of polymers. The
role of polymers in society and the environm@hL.)

2) Chemistry of polymerization:

Chain polymerization, step polymerization, copolyixation, miscellaneous polymerization
reactions, Polymerization techniques-Bulk, Solutiaspension, Emulsion polymerization,
Melt polycondensation, Solution polycindensatiarietfacial condensation, Salient features of
different polymerization technique® L)

3) Individual polymers:

Preparation and applications of following polymdeslyethylene, Polystyrene, Polyester,
polyformaldehyde, Polycarbonate, Polyurethane, &viges, Polyethylene glycol, Polyvinyl
acetate, Polyvinyl alcohol, polyvinyl chloride (PYTeflon, Polyisoprene, Polybutadine,
Phenol- formaldehyde resin, Urea- formaldehydenrdspoxy polymers, Silicone polymers,
Rayon, Cellophane, Cellulose nitrate, Cellulosdaieg5 L)

4) Polymer reactions:

Hydrolysis, Acetolysis, aminolysis, hydrogenatiaddition and substitution reactions,
reactions of specific groups such as —OH, - COQEk and other groups, Cyclisation
reaction, cross linking reactions, reaction leadmgraft and block co-polymer& L)



5) Kinetics and mechanism of condensation reaction:

Chain reaction and co-polymerization reaction, B&woin induced polymerization. Kinetics
study and mechanism of polymerization in the licand solid phases, effect of radiation on
polymers degradation and crosslinki(8L)

6) Polymer degradation:

Polymer degradation, Types of degradation — Thermathanical, ultrasonic waves, photo,
high energy degradation, oxidative, hydrolytic,degradation, environmental implication of
polymer degradatior{4 L)
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Section Il (30L)

6) Analysis and testing of polymers: (10 L)

a) Chemical analysis of polymers:

X-ray diffraction analysis, thermal analysis, TAATA.

b) Physical testing of polymers:

Mechanical properties, Fatigue testing, impacingstear resistance, hardness, abrasion
resistance.

c) Thermal properties: Softening temperature, flabitity.

d) Optical properties: transmittance, colour, gldssze and transparency.

e) Electrical properties: dielectric constant avsklfactor, resistively, dielectric strength,
electronic properties.

f) Chemical properties: resistance to solventspuapermeability, weathering.

7) Measurement of molecular weight and size: (8 L)

End group analysis, colligative properties measergs) solution viscosity and molecular size.
8) Polymer processing techniques: (8 L)

Plastics, elastomers and fibers, compounding, pedeg techniques- calendaring, die-casting,
film casting, compression moulding, injection mang blow moulding, extrusion moulding,
thermoforming, foaming, reinforcing, hand lay-uphgique, filament winding technique,
spray-up technique, fiber spinning, melt spinnighty, spinning, uniaxial orientation, post
treatment of fibers.

9) The sol-gel process and ceramics: (4 L)

The basic chemistry of sol-gel process, gelatigmagand structure development, sol-gel and
aqueous chemistry of metal oxide, optical material.

References:

1) Textbook of polymer science &lition by F.W.Billmeyer (1994).

2) Principles of polymer systems by F. Rodriguéa Tc Graw Hill, New Delhi.

3) Principles of polymer systems by P.J.Flory, @lrbiniversity press, New York.

4) Polymer chemistry-an introduction Seymour-CaaaMarcel Dekker. Inc.

New York.

5) Polymer Science by V.R. Gowarikar, N.B. Vishtlzen@e, New Age International Ltd.
publisher

(1998)

6) Polymer Science by Vasant Gowarikar, Wiley East®&ew York (1998).

7) Principle of polymer science, Bahadhur and sabtarosa publishing house.
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CH-387 Practical course — | (Inorganic)

Perform any eighteen experiments of following:

1. Analysis of Dolomite with respect to a) CalcibinMagnesium c) Si©

2. Analysis of bauxite ore with respect to a) mixaele b) Iron ¢) aluminum.

3. Analysis of Bronze with respect to a) Copperin)

4. Estimation of COD from waste water.

5. Analysis waste water with respect to a) alkafib) T.D.S. c) sulphate d) dissolved
chlorine.

6. Estimation of Nitrogen from given fertilizer yeldahll method.

7. Estimation of Phosphorus from given fertilizgrdmlumetry / colorimetry.

8. Estimation of Potassium from given fertilizerdravimetry / Flame photometry.

9. Estimation of calcium in the sample of dairy teher by flame photometry.



10. Estimation of sodium in the sample of dairyteher by flame photometry.

11. Analysis of Borax by conductometry.

12. Volumetric determination of sugar by coppemtabn (volumetric).

13. Determination of iron in syndets by colorimetri

14. Analysis of pigments with respect to Zn and Cr.

15. Determination of alcohol from beverages spg@ttobometrically using dichromate.

16. Determination of alcohol in beverages by gasrmiatographic technique.

17. To study the oxidation of Ferrocene and rednabif Ks[Fe(CN)] by Cyclic Voltammetry.
18. Separation and molecular weight determinatiquratein by gel electrophoresis.

19. Thermo gravimetric analysis: composition of Ca@nd MgCQin mixture.

20. To estimate the amount of paracetomol and afiehfc sodium in caftol tablets (USP) by
HPLC technique.

21. Limit test for Chloride / sulphate / lead /riro

22. Dissolution test of tablets.
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CH-487 Practical Course Il (Physical)

CH-487 Practical Course Il (Physical)

Perform any eighteen experiments of following:

1. To determine amount of each para nitro-phendlmata nitro-phenol from the given
mixture by spectrophotometric titration using stambsolution of NaOHXNmax=280nm)

2. To determine the amount of each copper and lilsoruwcopper and iron (lifrom the
given mixture at 745nm by spectrophotometric tibratusing standard solution of EDTA.

3. To record ultraviolet adsorption spectrum oftawe in n-hexane and identify the various
transition by Spectrophotometry.

4. Estimation of aspirin, paracetamol and caffimerf APC tablet by UV-Visible
spectrophotometry.

5. Determination of relative strength of acetiaddachloroacetic acid and trichloroacetic acid
through measuring their Ka-value by conductivityasigrement method.

6. Determination of the pKalue of chloro-acetic acid and tri-chloro acetaaby
potentiometry / pH-metry using standard solutioNafOH.

7. Determination of concentration of each sulphadi, acetic acid and copper sulphate
from their mixture by conductometric titration wiskandard NaOH.

8. Determination of strength of acetic acid frora tommercial vinegar sample by
potentiometric tiration and its confirmation by dactometric / pH-metric titration using
standard solution of NaOH.

9. Determination of strength of commercial phosphacid by potentiometric / pH-metric
titration up to three equivalence point using staddsolution of NaOH.

10. Estimation of various transition elements Ey@Ni/Co/Cd/Al from various commercial
samples by complexometric titration on potentiométy using mercury electrode system.
11. Flame photometric estimation of each Na, Kard Ca from the given sample mixture by
calibration curve method.

12. Flame photometric estimation of Na/ K/ Li/ @am their given sample by working curve
method and its confirmation by standard additiothoe.

13. Flame photometric estimation of Na and K / @d K/ Na and Li from their binary
mixture by standard addition method.

14. Estimation of Na and K/ Ca and K from the bymaixture by internal standard method
using lithium as internal standard on flame photoyne

15. Determination of amount of Zinc from the givsample solution by Nephelometric /
Turbid metric titration using standard solutionkafFe(CN)] in 0.4M HCI.

16. Determination of amount of sulphate from theegisample solution by Nephelometric /
Turbid metric titration using standard solutionB#(NGs)2or Pb(NQ)2.

17. Determination of amount of chloride from theegi sample solution by Nephelometric/
Turbid metric titration using standard solutionA@fNO:s.

18. Photofluorimeteric determination of Quinineib&lavin / aluminum from unknown
sample by working curve method and its confirmabgrstandard addition method.

19. Estimation of Zn and Cd from the unknown soluitby polarographic technique.



20. Estimation of Zn and Cd from their mixture lmtarographic technique.

21. Estimation of Ca and Mg from the mixture ofitlexalate by recording their TGA curve.
22. Recording a TGA curve for a mixture of Cu®@d NacCl, find out the percentage of each
constituent in the mixture.

23. Estimation of As, Pb, Se, Cr, Zn, Cu, Al, N¢ &d some important transition elements
from the commercial samples by Atomic absorptiogcsmmetry with working curve and
standard addition method.

24. Determination of moisture content in food sasrip} Karl fisher reagents.
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CH-488 Practical Course Il (Organic)

Perform any eighteen experiments of following:

1. Determination of glucose from blood serum (enzynethod)

2. Determination of cholesterol and HDL Cholesténdblood serum by kit method /
colorimetry.

3. Estimation of Urea from blood sample (kit method

4. Estimation of Tannin from tea.

5. Estimation of HMF from Honey.

6. Estimation of Salbutamol sulphate from Asthnizaier.

7. Estimation of blood-glucose by Folin-Wu-method.

8. Isolation of caffine from tea.

9. Estimation of aspirin/ paracetamol /caffine fré&AC tablet.

10. Assay of Thiamine.

11. Assay of Local anesthetics. (I P)

12. Assay of soaps and detergents.

13. Assay of sulpha drugs.

14. Assay of polymers and plastics.

15. Estimation of Ketone bodies.

16. Estimation of creatine / creatimine in urine.

17. Estimation of total carbohydrates by Anthroretimd.

18. Quantitative analysis of mixture by Gas Chrargeaphy a) Chloroform and carbon
tetrachloride b) methanol and ethanol.

19. Preparation of sulphanilamide from acetani{ideganic Vogel).

20. Preparation of Methyl Salicylate and assaputsty (Organic Vogel)

21. Isolation of lycopene from tomato [ Carrotene from Carrots (lkan).

22. Preparation, purification and assay of aspirin.

23. Isolation of casein from milk.

24. Estimation of Vitamin-C by 2,6 dichloro-indopte method.

Reference books:

1. Organic Laboratory technique a micro scale agmio by Donald L. Pavia,Gary M.
Lampman, George S. Kriz, Randall G. Engel secorttad

2. Practical clinical Biochemistry, Harold Varley«(Edition), CBS publishers and
Distributers. New Delhi -110002.

3. R. Ikan; natural products.

4. Peach and Tracy; Methods of Plant analysis Val-

5. Pavia and others; Orgaic Laboratory Techniqu&econd Edition,1995), Sannders Series
(Harcofst Brace

Note: All organic compounds used as drugs prepateate will be purified and assayed for
purity by standard IP/BP/VSP methods.




M.Sc. Chemistry Part- |

The following will be the structure for Revised Byus from June 2008 for
semester | and Semester I

Semester — |

CH - 110 Physical Chemistry — |

CH - 130 Inorganic Chemistry — |

CH - 150 Organic reaction mechanism and stereoctemi
CH - 107 Physical Chemistry practical ( Departme@taurse)
CH - 127 Inorganic Chemistry Practical ( Departrak@ourse)
Semester — I

CH — 210 Physical Chemistry Il

CH - 230 Inorganic Chemistry |l

CH — 250 Synthetic organic Chemistry and Spectimgco

CH — 290 General Chemistry ( Departmental Courlee}ige)
CH — 247 Organic Chemistry practical ( Departme@ialirse)

Structure of
M.Sc. Part — Il :- ORGANIC CHEMISTRY

SEMESTER : - lll -

1. CH - 350 Organic Reaction Mechanism

2. CH — 351 Spectroscopic Methods in structure D@teation

3. CH - 352 A Organic Stereochemistry.

B. Green Chemistry, Microwave reactions.

4. CH — 353 Pericyclic Reactions, Free radicalsRimoto Chemistry.
SEMESTER :- IV —

1. CH - 450 Chemistry Of Natural Products.

2. CH — 451 Synthetic Methods in Organic Chemistry

3. CH — 452 Heterocyclic Chemistry; Chiron Approgktedicinal

Chemistry;

Vitamins, Hormones Antibiotics etc.

4. CH - 453 Organic Molecules related to Nano nedtel

Practical Courses:-

1. CH — 347 Ternary Mixture Separation

2. CH — 447 Two Stage Preparations.

3. CH — 448 Project / Preparations

Important Notes

1. Each theory course prescribed for M. Sc. shbaldovered in 4 periods, each
of 60 minutes duration per week per course inclydictures, tutorials,
seminars etc.

2. Each practical course will require 6 hours dblatory work per week and the
course will be extended over two semesters ando@itxamined at the end of
the year.

3. There should not be more than 10 students atehtdor M. Sc. practical
course.

4. For theory course the question paper shoulddecht least 20 % weight age
for problem solving. Problem solving would includemerical, short answer,
long answer questions to test understanding ofalbgect.

5. Of the 60 lectures in each course about 10restwill include tutorials,
student seminars and class tests.

6. Two interactive sessions per course per semsistr be conducted by
concerned teachers.



PHYSICAL CHEMISTRY CH - 110

SECTION —|

TEHRMODYNAMICS

1) Recapitulation :-

Heat, Work, & Conservation of energy — The basitoepts, the first law,
infinitesimal changes, mechanical work, work of goassion & expansion, free
expansion, Expansion against constant pressurersible expansion, Heat :- heat
capacity, enthalpy.

State functions & differentials — state functioBgact & Inexact differential,
changes in internal energy, temperature dependsribe internal energy,
Temperature dependence of the enthalpy. Work afbadiic expansion-
Irreversible adiabatic expansion, reversible adialepansion.

Ref 1 Page No. 38 to 74 Periods — 02

2) The Second law of Thermodynamics

Measuring the dispersal the entropy, The secondttewdefinition of entropy,
the entropy changes in the system, natural evEntsopy changes in the universe
— The enthalpy change when a system is heatedynthanges in surroundings,
The entropy of phase transition, The entropy @\versible changes.
Concentrating on the system — The Helmoltz & Gilimetion, some remarks on
the Helmholtz function, Maximum work, some remaik$sibbs function 2.4
Evaluating the entropy & Gibbs function, The ThHiag of Thermodynamics,
Third law entropies standard molar Gibbs function.

Ref 1 Page No. 96 to 117. Periods — 05

3) Combining First & Second Law —

One way of developing the fundamental equationpétties of Gibbs

function, The temperature dependence of the Gilhstions, The pressure
dependence of the Gibbs functions, The Chemica&ntial of a perfect gas, The
open system & changes of composition.

Ref 1 Page No. — 121 — 127, 131. Periods — 03

4) Changes of State :

Physical Transformation of pure materials. Theistalof phases, Phase
equilibrium & phase diagrams, The solid — liquidubdary, The liquid-vapour
boundary, The solid- vapour boundary, The soliditigvapour equilibrium.

Ref. 1 Pages — 137 to 143. Periods — 03

5) Changes of State

Physical transformation of simple mixtures, Pantialar quantities Partial

molar volume, Partial molar Gibbs function, Therthedynamics of mixing — the
Gibbs function of mixing after thermodynamics mgifunctions, The chemical
potential of liquid-liquid mixture, colligate propees- The common features, the
elevation of boiling point, The depression of fiegzpoint, solubility, osmosis,
Mixtures of volatile liquid — vapour pressure diagr— The representation of
distillation, azeotropes, immiscible liquids.

6) Changes of States —

Chemical reactions, Which way is downhill — The & unction minimum,
Exergonic & endergonic reaction, perfect gas elojudi A recipe for equilibrium
constants real gas.

Ref 1 Page-161 to 181, Ref. Page No. 212 to 21#jdes — 07

QUANTUM CHEMISTRY

Historical development of quantum theory principafjluantum mechanics,
wave particle duality, uncertainty principles, Siafinger equation, operators simple
system — free particle, Particle in a box, Two disienal Three dimensional box,
Hydrogen like atoms ( no derivation ) atomic orbiReriods — 10

Reference Books -

1. Physical Chemistry - P.W. Atkin, ELBS fourth tain.

2. Physical Chemistry — R.A. Alberty, R.1. Bilbyghly Wiley — 1995



3. Physical Chemistry — G.M. Barrow, Tata Mc — Gidiv — 1988

4. Quantum Chemistry, - | . Levine, Fifth editidg?rentice Hall- 1999

5. Physical Chemistry — Thomas Engel, Philip Reid.

Section — I

1. CHEMICAL KINETICS

1. Recapitulation:-

Reaction rate, Rate law & rate constants, The oétation of rate law, first
order reactions, second order reactions, Half life.

Ref 1 Page — 689 to 697. Periods - 02

2. According for rate laws:-

Simple reactions, The temperature dependence cisaaates, Reaction
approaching equilibrium consecutive reactions, Jteady state approximations,
Pre-equilibira, Unimolecular reactions, Enzyme lyaia — Michaelis Menton
mechanism, Lineweaver and Eadie plots, The kineficomplex reaction, Chain
reactions, the structure of chain reactions Explusi- Fast reactions, flash
photolysis, Flow technique, relaxation methods,

Ref. 1 Page -698 to 708, Ref 1 Page — 714 to 716lARage — 720 Ref. 1

Page 729 to 732 Period — 12

3. Molecular reaction dynamics:-

Collision theory basic calculation, the steric regunent, Diffusion controlled
reactions- Classes of reactions, diffusion & reactthe details of diffusion,
Activated complex. The reaction co — ordinate &#$idion state, the formulation
& decay of the activated complex, How to use tharifyequation.
Thermodynamic aspect, reaction between ions, Dye&ofimolecular collisions,
Ref 1 Page — 737 to 758. Period - 06

2. STATISTICAL THERMODYNAMICS

Thermodynamic probability of a system, the moabptie distribution, the
partition function, systems of independent parsictbe energy of a system, the
separation of partition function, The partition éon for translation, The
thermodynamic functions for translation, monochrogases, Thermodynamic
function for rotation, vibration, & Electronic exation, Rotation, the electronic
portion function, Results of statistical Calculatistatistical calculation of
equilibrium constant, entropy & probability, Bos@&ein & Fermi Dirac Statistics.
Ref . 2 Page — 751 to 772. Periods - 10

Ref 1 Physical chemistry — P.W. Atkins, ELBS Fouetition.

Ref 2 Principles of Physical chemistry — S.H. Mag@&.F. Pruton fourth edition
Ref. 3 Chemicals Kinetics, K.J. Laidler ( Tata MBraw Hill) 1998

Ref . 4 Physical Chemistry, T. Engle and P. Rét@afson Education) 2006
Ref. 5 Basic Chemical Thermodynamics, E. Brian Br{#LBS) 1990

Ref. 6 Statistical Thermodynamics, L.K. Nash.

Ref.7 Physical Chemistry molecular approach, D.Meguand J. Simom(Viva) 2000.
CH — 210 PHYSICAL CHEMISTRY

Section | : MOLECULAR SPECROSCOPE ( 30 Lectures)

1. Recapitulation : Width and intensity of spectrahsitions, Forier transform,
microwave spectroscopy, rotation spectra of did-@oly- atomic molecules,
Stark effect. (5)

2. Infra red spectroscopy : Harmonic and an harmoscillator, vibrational spectra
of di — and poly- atomic molecules, coarse and $tnecture, Nuclear spin effect,
application, (7)

3. Raman Spectroscopy: Introduction, Rotational &aspectra, Vibrational Raman
Spectra, polarization of light and Raman effectjcttire elucidation from
combined Raman and IR spectroscopy, applicatiossurcture elucidation. (6)
4. Electronic spectroscopy of molecules: Born —énpy@imer approximation,
electronic spectra of diatomic molecules, vibragiocoarse structure, rotational
fine structure dissociation energy and dissocigbimuucts, electronic structure of
diatomic molecules, molecular photoelectron spscwpy, application. (8)



5. ESR and Mossbaur spectroscopy applications. (2)

6. Principles of NMR — Chemical applications of PMRstructure elucidation. (2)
References:-

i) Fundamentals of molecular spectroscopy : C.\Méell and E.Mc. Cash

( Fourth edition).

SECTION Il : NUCLEAR & RADIATION CHEMISTRY (30)

1) Radio Chemistry : recapitulation — type of raxitive decay, Decay Kinetics,
Detection & measurement of radiation ( G.M. & Sitiation counter) (03)

2) Elements of radiation chemistry — Radiation cisény, interaction of
radiation with miller, passage of nucleous througdtter, interaction of
radiation with matter, Units. for measuring radiatabsorption, Radiation
dosimetry, Radiolsis of water, free radiation ineveRadiolsis, Radiolysis of
some aqueous solution. (08)

3) Nuclear Reactor :-

The fission energy, The Natural uranium reactar fdur factor

formula- The reproduction factor K, the classifioatof reactor. Reactor
power, Critical size of thermal reactor, excesstieiy & control, the Breeder
reactor, The Indians nuclear energy programme,dgegsing of spent fuel :
Recovery of Uranium & Plutonium, Nuclear waste ngemaent, Natural
nuclear reactor. (08)

4) Isotopes for nuclear reactors.

Isotope separation, separation of selected isotéipenium. (4)

5) Applications of radioactivity :-

Typical reaction involved in preparation of radaispes:

3H, 14C, 22Na, 32P, 35S, andiz7iGeneral principles of using radioisotopes.

- Physical constants — Diffusion coefficients, agd area, solubility.

- Analytical applications- neutron activation arsady dilution analysis,
radiometric titration.

- Industrial applications — ratiation guaging, fiecn and wear out,

gamma radiography.

Reference Books.

1. Elements of Nuclear chemistry — H.J. Arnikagrfb edition wiley Estern Ltd.
2. Source book of atomic energy — S. Glasstan¥,ad.Norton company.

3. Chemical applications of radioisotopes — H.JBxdwn Buffer & Jammer
Ltd.

CH - 107 :- PHYSICAL CHEMISTRY PRACTICALS :

A) Conductometry:

i) Hydrolysis of NHCI or CHBCOONor aniline. hydrochloride.

i) Determination ofA0 oria and dissociation constant of acetic acid.

iii) Hydrolysis of ethylacetate by NaoH.

iv) Determination of ..G, ..H, and .. S of Silvee&oate by conductometry.
B) Poetentiomerty:-

1. Stability Constant of a complex ion.

2. Solubility of a sparingly soluble salt.

3. To determine the ionic product ot®

4. Estimation of halide in mixure.

C) pH metry:-

1. Determination of the acid and base dissociat@mrstant of an amino acid and
hence the isoelectric point of the acid.

D) Polarography

1. Determination of half wave potential E 1/2 amitnown concentration of an
ion.

2. Amperometric titration of Pb( NO3)2 withe&r2 Oz

E) Colorimetric :-

1. Analysis of a binary mixture.

2. Copper EDTA photometric titration.



F) Radioactivity:-

1. Estimation of Mn in tea leaves by NAA

2. Half — life of a radioactive nuclide and Couugtierrors.

3. Determination of Emax of beta radiation and ghtson coefficients in Al.
G) Chemical Kinetics:

1. Kinetic decomposition of diacetone alcohol bpimetry.

2. Determination of an order of a reaction.

3. Bronsted primary salt effect.

H) Non- Instrumental :-

1) Freundlich and Longmuir isotherms for adsorptdacetic acid on active
charcoal

2) Statistical treatment of experiemntal data

3) Molecular weight by steam distillation.

4) Glycerol radius by viscosity.

5) Partial Molar Volume ( Polynometry) Determinatiof the densities of a
series of soltions and to calculate the molar vesiof the components. Each
candidate should perform a minimum of 18 experimevith at least one
experiment form each techniques.

[) Surface area analysis by BET method e.g. inglgigment
References:-

1. Practical physical chemistry, A. Findary, T.Atckner ( Longmans, Green
and Co.)

2. Experiments in Physical Chemistry, J.M. Wilskn]. Newcombe, A.r.
Denko. R.M.W. richett ( Pergamon Press)

3. Senior Practical Physical Chemistry, B.D. Khaatd V.S. Garg (R. Chand
and Co., Delhi.)

(OLD) CH — 130 : INORGANIC CHEMISTRY — |

( New) CH — 130 Symmetry, Stereo & Main group chetmgi(60 L)

A. Symmetry & Stereochemistry (30L)

1 Definitions and theorems of group theory, subgsyClasses (2L)

2

Molecular symmetry and symmetry groups — symmeagnents

and operations. Symmetry planes, reflections, sivarcentre,

proper/ improper axes of rotation, products of sytrsn

operations, equivalent symmetry elements and ateynsmetry

elements and optical isomerism, symmetry point gspulasses

of symmetry operations, classification of molecydamt groups.

(2L)

3

Representations of groups

Great orthogonality theorem, character tables, gntggs of

characters of representations. ( No mathematical) pa

(aoL)

4

Group theory and quantum mechanics,. Wave funetslbasis for
irreducible representations.

(2L)

5

Symmetry Adapted Linear Combinations (SALC) — Peogn

operators and their use of construct SALC

(4L)

6

Molecular Orbital Theory

Transformation properties of atomic orbital, MO&% Sigma

bonding AB:molecules, tetrahedral ABase.

(2L)



7
Crystallographic Symmetry.

Unit cell, screw axis, glide plane on unit cellystal lattice, space
lattice, stereographic projectors. Examples ontatlggyraphic
planes, cubic planes, Miller indices, Bravais ta$i.

(6L)

B. Chemistry of Main group Elements (30 L)

1

Hydrogen & its compounds:

Hydrides Classification, e deficient, e precise &oh hydrides
PHs,SbHs, AsHs, Selenides, Tellurides.

(3L)

2

Alkali & alkaline earth metals

Solutions in non-aqueous Media.

Application of crown ethers in extraction of alk&lialkaline
earth metals.

(2L)

3

Organometallic compounds of Li, Mg, Be, Ca, Na
Synthesis , properties, uses & structures.

(3L)

4

Boron group

Boron Hydrides, preparation, structure & bondinghweference
to LUMO, HOMO, interconversion of lower & higher tamces,
Metalloboranes, Carboranes.

(4L)

5

Carbon group

Allotropes of Carbon, éand compounds (fullerenes),
Intercalation compounds of Graphite, Carbon narexub
synthesis, Properties, structure- single walledltidalled,
applications, classification of organomentallic gmunds.
Organometallic compounds of B, Si, Sn, Pb, Ga,As Bs.
Structures, Synthesis, Reactions.

(8L)
6

Nitrogen group

Nitrogen activation, Boron nitride, Oxidation st nitrogen &
their interconversion PN & SN compounds

Nos, & their redox chemistry.

(3L)

7

Oxygen group

Metal selenides & tellurides, oxyacids & oxoaniahs$s & N.
Ring, Cage and Cluster compounds of P- block el¢ésnen
Silicates, including Zeolites

(2L)

8

Halogen group

Interhalogens, Pseudohalogen, synthesis, propérties
applications, structure, oxyacids & oxoanions ofiétgens
Bonding.

(3L)

9



Noble gases

Synthesis, properties, uses, structure & bondinly veispect to
VSEPR.

(2L)

Text Books:

1. Chemical application and group Theory: F.A. Go}t3d edition ( 1999)
2. Advanced Inorganic Chemistry :F.A. Cotton, GlRivison, C.A. Murillo,
M.Bochmann & Edn. (2003)

Reference Books:

1. Symmetry in Chemistry: H. Jaffe’ and M. Orch2002)

2. Group theory and its chemical application: BBKattacharya,dedn. (1989)
(Himalaya Publication)

3. Inorganic Chemistry: Shriver and Atking,edn. (2003) Oxford.
CH —-127 : INORGANIC CHEMISTRY PRACTICALS.

1. Ore Analysis: At least two of the following:-

. Determination of Silica and Manganese in pyiitdus

. Determination of Copper and iron from chalcotyri

. Determination of iron from hematite.

. Alloy Analysis ( At least two of the following)

Determination of tin & lead from solder.

. Determination of iron & chromium from mild steel

. Determination of copper and nickel from cupr&gic

. Inorganic Synthesis and Purity determinatiory are)

. Cis/trans potassium di-aquo di-oxalato chror(ifte

. Chloro penta-ammino cobalt (Ill) chloride

. Nitro penta-ammino cobalt ( Ill) chloride

. Nitrito penta-amino cobalt ( 1Il) Chloride.

. Tris, 2-4 pentanedionato cobalt ( II)trihydrate

f. Potassium tri-oxalato aluminate

g. Reinecke’s salt.

4. Nickel complexes; Preparation of [Ni(eln$20s, [Ni(H20)s] Cl2, [Ni(NH3)e]
Cl2and studying their absorption spectra.

5. lon — exchange chromatography; Separation &sion of (Zr2/ Cdr2) &
(Zn+2/ Mg+2) in mixtures using Amberlite IRA 400 anion exchang
6. Instrumental methods of analysis.

a. Colorimetry:

I. Simultaneous determination of Cr. & Mn.

ii. Determination of Keq of M — L systems such as

Fe (lll) — Salicylic acid

Fe(lll) — Sulphosalicylic acid

Fe(lll) —p — resorcilic acid by Job’s &Mole ratio method.

iii. Determination of iron by solvent extractiorcteniques in a
mixture of Fes+AL+3& Fe+3+Ni+ausing 8 - hydroxyquinoline
reagent.

b. Conductometry.

Verification of Debye Huckle theory of ionic condance for
strong electrolytes KCI, BagIKoSOy, Ks[Fe(CN)]

c. Table work; ( any one)

I. Analysis of Electronic Spectra of transition mietomplexes at
least for one system{{Oh) or (Td)] and calculation of Crystal
Field parameters, interelectronic repulsion paramend

bonding parameter.

ii. Data analysis, error analysis, lest squaresiotePlot of Born
Maeyer to determine for 1 : 1 type molecule to deiee inter
nuclear separation. Characterization of metal ligaonding

using IR spectroscopy.

PO TODWOTYLNO T



7. Synthesis and Characterisation of nano mater@isntur dots (cds)
Reference Books:

1) Text book of Quantitative Analysis, A.l. Vogehddn (1992)

2) Electronic Spectroscopy by A.B. P. Lever.

3) Inorganic Synthesis (Vol. Series)

4) Practical Manual made By Department of Chemigtiryiversity of Pune.
(OLD) CH — 230: INORGANIC CHEMISTRY - I

(New) CH — 230 : Coordination & Bioinorganic cheiry3 (60L)

A. Coordination Chemistry. (30L)

1 Concept & Scope of Ligand Fields (2L)

2

Energy levels of transition metal ions, free iomrts, term wave
functions, spin-orbits coupling.

(6L)

3

Effect of ligand field on energy levels of transitimetal ions,
weak cubic ligand field effect on Russell- Saundersis, strong
field effect, correlation diagrams, Tanabe- Sug@ragrams,
Spin-Pairing energies.

(8L)

4

Electronic spectra of complexes- band intensitasd energies,
band width & shapes, spectra ef, 2nd& 3rdrow ions and rare
earth ion complexes, spectrochemical & nephlawsstices,
charge transfer & luminescence, spectra, calculatad Dg, B
parameters.

(aoL)

5

Magnetic properteis of complexes-paramagnetigé 2nd
Ordered Zeeman effect, quenching of orbital angulamentum
by Ligand fields, Magnetic properties of A, E & Tognd terms

in complexes, spin free spin paired equilibria

(4L)

B. Bioionrganic chemistry (30L)

6 Overviews of Bioniorganic Chemistry (2L)

7

Principles of Coordination Chemistry related toiBrerganic —
Protein, Nucleic acids and other metal binding lmtaoules.

(9L)

8 Choice, uptake and assembly of metal containmig in Biology (7L)
9 Control and utilization of metal ion concentratia cells. (8L)
10

Binging of metal ions and complexes to bimolecaletive
centers.

(4L)

Text Books:

1. Ligand field theory & its applications: B.N. Big & M.A. Hitachman (2000)
Wiely VCH Publ.

2. Principles of Bioionorganic Chemistry: S.J. Lapg & J.M. Berg (1994),
University Science books, Mill Valley, California.

Reference Books:

1. Inorganic Chemistry: Shriver & Atkins (1990) Oxd.

2. Inorganic Electronic spectroscopy: A.B.P. Leeiedn. (1984)
Elsevier Science Publishers New York.

3. Biological Chemistry of the Elements: R.J.P.l\4ihs & F.R. Desalvia,
Oxford University Press — (1991)



4. Bioinorganic Chemistry : Inorganic elementsha Chemistry of life : An
introduction & guide: W. Kaim, B. Schwederski, VCH)91 (1991).
CH- 290 : GENERAL CHEMISTRY

DEPARTMENTAL COURSE

ANY TWO PARTS

PART A

Modern Separation Methods & Hyphenated Technig{B&4:)

1

Gas Chromatography: Gas chromatography theory and
Instrumentation, Column types, Solid/ Liquid Statoy Phases,
Column Switching techniques, Basic and Specialdstéctors,
elemental detection, chiral separations, pyrolgas
chromatography, High temperature techniques. Appba

(Clinical, petrochemical etc.) and problems.

(8L)
2

High performance Liquid Chromatography methods: BRheory
and instrumentation, Adsorption chromatographyuldeliquid
partition techniques, Microbore and capillary chedagraphy,
Affinity techniques, Size exclusion, ion pait sdpars, Chiral and
Isotope separations, Applications and problems.

(8L)

3 lon Chromatography (2L)

4

Electrophoresis : Separation by Adsorption- Affirtieéchniques,
Affinity elution from lon exchangers and other Adsents, Pseudo
affinity adsorbents polycrylamide gel electrophsr$soelectic
focussing Isotachophoresis, Two dimensional geitedphoreisis,
Capillary electrophoresis in rotation- stabilizeddia,
Electrophoresis in stabilized salts. Applicatiom$Nuclei acids,
Clinical and capillary zone electrophoresis of cénydrates.

(6L)

5

Hyphenated Techniques

Mass spectrometry principle, Instrumentation, latin methods —
EL, Cl, FAB, arc & spark, photoionization, therniahization, FI*&
FD, laser induced, Photoelectic ionization, SIM&d8l analyzers —
Magnetic, Double foucusing, Time of flight, Quadolgr,lon
cyclotron resonance analyzer. Coupled techniqu€sFGR, GCMS
( Use of stable isotopes) HPLC-MS.

(6L)

Text Books:

1. Fundamentals of Analytical Chemistry”, D.A. Sko®.M. West, F.J. Holler,
S.R.Crouch 8, edn.

2. Instrumental Methods of Analysis H.H. WillardLL Merritt Jr., J.A. Dean, F.A.
Settle (CBS Publisher) 7the edn.

Reference Books

1. Practical Aspects of Gas chromatography/ Masstspmetry.
G.M.Message, John wiley & sons, New York, (1984).

2. HPLC: Analytical Chemistry by Open Learning J&iey & Sons, New
York, (1991).

3. Protein Purification: Principles & Practice.

Spring International,3Edition, New Delhi, StudentsEdn. (1994).
Part B

Bimolecular: (30L)



1

Cell Structure and function

Prokaryotes & Eukaryotes membrance & cell strugtsudcellular
components; nucleus, Mitochondria, Endoplasmicuéiim, Golgi
apparatus, Lysosomes, peroxisomes.

(4L)

2 Water (2L)

3

Proteins

Introduction, Amino acids, Classification of amiaods, physicochemical
properties, reactions with different reagents, Bsake&

nonessential amino acids. Peptides, end termirgdysia, Primary
secondary, tertiary and quaternay structures ¢¢iRs Helix, sheets,
super secondary structure, triple helix structgtebular and fibrous
proteins.

(8L)

4

Carbohydrates: Introduction, Classification, staues, stereo

chemical properties and functions. Derivatives ohwsaccarides

and their functions.

(5L)

5

Lipids : Classification, functions. Membrane stuuet, its

organization & functions.

(4L)

6

Nucleic acids: DNA & RNA types, structure and fuoat Super

coiling of DNA Central dogma, physicochemical projes.

(3L)

7 Vitamins: Structure, biochemical functionsé& dediacy disorders. (4L)
Text Book:

1. Organic Chemistry ¢8Edn.) Robert. T.Morrison & N. Boyd. Hill edn.
2. Lehninger’s Principles of Biochemistry«ddn.), David L. Nelson, Michael
M.Cox.

References:

1. Biochemistry (bedn.) Lubert Stryer.

2. Biochemistry and Physiology of the celld@dn) Edwards and Hassall.
Part - C

Concepts of Analytical Chemistry:

1. Methods of Analytical Chemistry- Introductiorergeral analytical process,
methods of analytical determination. (4L)

2. Error in chemical analysis — Errors & precisiolassficiation of errors,
determinate errors, determination of accuracy aingitative analytical
methods, accuracy sought. (6L)

3. Accuarcy & precision — The test of statisticegision, averages, study of an
analytical procedure, sampling errors, presentaifaesults. (6L)

4. Principles & Methods of sampilng- Introductidineory of sampling, pit falls
is sampling, technique of sampling gases, liquidssolids, transmission
and storage of samples, sources specific samplfogmation. (8L)

5. Use of Computer programs:

Linear regrression, XY Plots, numerical integratédifferentiation,
operating with packages such as PCMODEL, WINMOPAGQr&V
processing, Use of MSWORD, Power point & Excelhemistry, Use of
Internet. (6L)

Text Books:

1. Analytical Chemistry :G.D. Christian, Wilew»&dn.



Reference Books:

1. Computational Chemistry , G.Grant and W.Richa@idord University press.
2. Computer Programming in Fortran 77 and Forti@n\@. Rajaraman, Prentice
Hall india.

Part D : Chemical Mathematics

Part E — Industrial Methods of Analysis.

Part F Computers for chemists.

Note : Syllabus for above said Part- D, Part- Ea&tP F is same as the old syllabus.
CH-150 : ORGANIC CHEMISTRY

(Reaction mechanism and stereochemistry)

1. Nature of Bonding in Organic Molecules. (12 lges)

A. Delocalized chemical bonding — Conjugation, srognjugation, resonance,
hyper conjugation, tautomerism, inductive Resonafifeets.

B. Acidity and Basicity.

C. Introduction to aromaticity in Benzenoid and roBenzenoid compounds,
alternant and non-alternant hydrocarbon, HuckeeRBbnds weaker than
covalent — addition compounds, Crwon ether complexe Cryptands
inclusion compounds, cyclodextrins, Catenanesxantas and bonding in
Fullerences.

Ref. 5 (Page No. 26 to 74 and 260 to 272.)

2. Stereochemistry (12 Lectures)

Stereo chemical Principlse — Enantiometric relaiops, diastereomeric
relationships, R and S, E and Z nomenclature, dymatareochemistry,
parochiral relationship, stereo-specific and stesedective reactions. Introduction
of optical activity in the absence of chiral carlipbiphenyls, spiranes, allenes and
helical structures).

Ref. 5 ( Page No. 94 to 115 and 125 to 130).

3. Aliphatic Nucleophilic Substitution (12 Lectujes

The SN2, SN1, mixed SN1 and SN2 and SET mechafiemneighboring
group mechanism, The Neighbouring group particgrabyn & ¢ bonds,
anchimeric assistance, classical and non classachbcations, phenonium ions,
norbornyl syste, carbocation rearrangements inhb@gng group participation.
The SNi mechanism. Nucleophile Substitution atlti@ aliphatic trigonal and
vinylic carbon. Reactivity effects of structuretaaking Nucleophile, leaving
group and reaction Medium Phase transfer cataysiident nuclephile and
regioselectivity.

Ref 5 ( Page No. 293 to 369)

4. Addition to Carbon — Carbon Multiple bonds (6étiees)

Mechanistic and Stereo chemical aspects of addiéaations involving
electrophiles,nucleophiles and Free radicals, RagtbChemo selectivity,
Orientation and reactivity, Michael reaction.

Ref. 1 (Page no. 167 — 210.)

5. Aromatic Electrophilic Substitution ( 8 Lectuyes

The arenium ion mechanism, orientation and redgtienergy profile

diagram, The ortho/ para ratio ipso attack, origoain other ring system,s
Naphthalene, Anthracene, Six and five membereddteles, Diazonium
coupling Vilsmeier reaction, Gattermann — Koch tee; etc.

Ref. 5 (page no. 501 to 517 and 520 to 545)

6. Aromatice Nucleophilic Substitution ( 4 Lectures

the SiAr, Sx1 Benzyne & 8R1, Mechanisms, Reactivity effect of substrate
structure, leaving group and attacking nucleophile.

Ref .5 ( Page No. 641 to 653)

7. Elimination reactions ( 6 Lectures) :-

E2, E1, Elcb Mechanisms, Orientation, stereocheyriistelimination, reactivity
effect of structre attacking and leaving groupsnpetition between substitution
& elimination , syn eliminations.



Ref. 5 (relevant pages)

CH — 250 : SYNTHETIC ORGANIC CHEMISTRY AND SPECTRQOSPY
1. Oxidation and Reduction ( 12 Lectures)

CrQOs(Jones reagent) PDC, PCC, KMR®™InOz, Swern, Se@ Pb ( OAc),
Pd/C, Os@ mCPBA, Q, Nal&;, HIO4Rs SiH, BwsSnH, Boranes &
Hydroboration reactions, MVP,2Hcatalyst, Wilkinson’s catalyst, NaCNBH
NH2NHz2, DIBAL, etc.

Ref. 1, 2, 10 ( relevant pages)

2. Rearrangements ( 10 Lectures)

a. Reactive intermediate, Carbocations, carbargartsenes, nitrenes

b. Beckmann, Hofmann, Curtius, Schmidt, Wolf, Lasdaeyer — Villiger,
Sommelet, Favorskii, Pinacole — Pinacolone, BenBenzillic acid,
Claisen and Cope Rearrangements, Fries Migration.

Ref 3 ( page no. 618 to 660)

3. Phosphorous, Nitrogen and Sulphur Ylids andestdremistry of compounds
containing Phosphrous, Sulfur and Nitrogen ( 4 lesg)

Ref. 1, 4 ( relevant pages)

4. Addition to Carbon — Hetero Multiple bonds ( &éctures)

Addition of Grignard Reagent, Organo Zinc, Orgarap@er, and Organo
lithium reagents to Carbonyl and unsaturated Caidbmympounds.

Ref. 1 ( Page No. 376 -394) and (Page No. 61549 66

Ref. 5 ( page no. 920 — 936)

5. Conformation of acyclic molecules and shape>ofrembered rings
(6 Lectures)

Ref. 11 ( Page No. 124 to 139 and 204 to 215)

6. Spectroscopy ( 22 Lectures)

a. U.V. : Electronic transitions, Chromophores, éctxromes,
Bathochromic and hypsochromic shifts, Solvent eéffe@/ood ward —
Fieser Rules for dienes. enones and aromatic congisoypplications of
U.V., instrumentation of recording of spectra.

Ref 6, 7 (relevant pages)

b. I.R.: Vibrational Transitions, Important groupduencies, Factors
affecting I.R. group frequency, Applications of l.IRstrumentation and
recording of spectra.

RETf. 8 (relevant pages)

c. NMR. : Elementary ideas of NMR Integration, Cheathshifts. Factors
affecting, Chemical shifts, Coupling ( First ordanalysis),
Instrumentation & recording of spectra.

Ref. 6, 9, 13 (relevant pages)

d. Problems in U.V,, .R. and N.M.R.

Ref. 13

References:

1. Carey and Sundberg. (Ed. Ill) , Part B — Adw&ric Chemistry.

2. H.O. House , Synthetic Organic Chemistry.

3. Gould E.S., Mechanis and Structure in Organiergistry.

4. Norman R.O.C. Organic Chemistry.

5. J. March,(Ed IV), AdvOrganic Chemistry.

6. Silversteine and Basser, Spectrometric Ideatifom of Organic Compounds.
7. Kalsi, Organic Spectroscopy.

8. J. Bellamy, Infrared spectra of Complex molesule

9. | Fleming, Organic Spectroscopy.

10. J. Clayden, N.Greeves et. al Organic Chemistry

11. Eliel, Stereochemistry.

12. D. Nashipuri, Stereochemistry of Organic Conmuizu

13. Pavia Spectroscopy of Organic Compounds

14. Vogel Practical Organic Chemistry.



CH — 247 : ORGANIC CHEMISTRY PRACTICALS

1. Techniques:

Crystallization, fractional crystallization, fractial distillation, vacuum
distillation, sublimation, steam distillation, catun chromatography, thin layer
chromatography ( purity would be checked by m.pl mixed m.p.)

2. Preparation of derivatives.

Oxime, 2,4 — DNP, acetyl, benzoyl, semicarbazidéamloxyacetic acid,
Anilide, Amide.

3. Preparations: Single Stage / Double stage.

Single Stage ( Any Four)

i) Cyclohexanone to adipic acid.

i) Benzaldehyde to dibenzylidene acetone

iii) Benzaldehyde to cinnamic acid

iv) P — aminobenzoic acid to p-chlorobenzoic acid

V) 4 — Chlorobenzalehyde to 4 — Chlorobenzoic acidhlorobenzyl alcohol
(Canninzzaro reaction)

vi) Benzene t® — benzoyl propionic acid (Friedel Craft reaction)

vii) N, N, Dimethyaniline to 4 — Formyl — N, N — Diethylaniline.

viii) Benzophenone to Benzpinacol.

4. Double Stage: ( Any four)

i) Phthallic anhydride — Phthallimide — Anthraraliacid.

i) Acetophenone — Oxime — Acetanillide.

iii) Phthalic anhydride — o — benzoyl benzoic aamdhraguinone.

iv) Chlorobenzene — 2, 4 — dinitrochlorobenzene4-dinitrophenol.

v) Benzoin — Benzil — Benzilic Acid

vi) Acetanilide — p — Bromoacetanilide — p — Bromitiae.

5. Use of Computer - Chem Draw Chem-Sketch, IStavnD

Draw the structure of simple aliphatic, aromatietenocyclic compounds with
different subsistent. Get the correct IUPAC name predict the KNMR signals.
Ref. 14 (Relevant pages)

« Pattern of practical examination

Q. 1 Preparation (Single Stage) or Derivative 30ksa

Q. 2. Techniques : Column or TLC or Steam Disitiat30 marks

Q. 3 Assignment on computer 10 marks

Q. 4. Oral 10 Marks.




SYLLABUS AND SAMPLE QUESTIONS

Subject Subject

Code No.

34 Life Sciences
UNIVERSITY OF PUNE

Ganeshkhind, Pune-411007

SET (Life Sciences) / 2
life science_SET syllabus (03-09)

[34] : LIFE SCIENCES

The syllabus consist of two papers as follows :

Paper Il and Paper Il will be of 75 minutes and I24rs duration respectively. Paper Il will
be of 100 marks and Paper Il will be of 200 matksPaper Il there will be 10 questions
each

of Botany, Zoology, Microbiology, Biochemistry aneimaining 20 questions are of
Genetics, etc.

Students have to attempt any 20 questions.

PAPER II

1. Cell Biology : Structure and function of cells and intracellulegamelles (of both
prokaryotes

and eukaryotes), Mechanism of cell division inchgd{mitosis and meiosis) and cell
differentiation; Cell-cell interation, Malignant@wth, Immune response : Dosage
compensation

and mechanism of sex determination.

2. Biochemistry : Structure of atoms, molecules and chemical bondisciBles of physical
chemistry, Thermodynamics, kinetics, dissociatiod association constants, Nucleic acid
structure, genetic code, replication, transcripaiod translation : Structure, function and
metabolism of carbohydrates, lipids and proteimgyines and coenzyme, Respiration and
photosynthesis.

3. Physiology :Response to stress, Active transport across memesr&hant and animal
hormones

Nutrition (including vitamins), Reproduction in pi&, microbes, plant and animals, Sensory
responses in microbes, plant and animals.

4. Genetics :Principles of Mendelian inheritance, chromosomecstire and function, Gene
Structure and regulation of gene expression, Liekagd genetic mapping, Extra-
chromosomal

inheritance (episomes, mitochondria and chlorogjadutation, DNA damage and repair,
chromosome aberrations, Transposons, Sex-linkestitahce and genetic disorders, Somatic
cell genetics, Genome organisation (in both proéiy and eukaryotes).

5. Evolutionary Biology : Origin of life (including aspects of prebiotic emmmment and
molecular

evolution), Concepts of evolution, Theories of arigavolution, Mechanisms of speciation,
Hardy-Weinberg genetic equilibrium, genetic polyptasm and selection, Origin and
evolution

of economically important microbes, plants and aism

6. Environmental biology : Concept and dynamics of ecosystem, components,dioaich
and

energy flow, productivity and biogeochemical cyclégpes of ecosystems, Population
ecology

and biological control, Community structure andammgation, Environmental pollution,
Sustainable development, Economic importance ofahgs, plants and animals.

7. Biodiversity and Taxonomy : Species concept, Biological nomenclature theories o
bilogical



classification, Structural biochemical and molecshgstmatics, DNA finger printing,
numerical

taxonomy, Biodiveristy, characterization, genematimaintenance and loss, Magnitude and
distribution of biodiversity, economic value, wilid biology, conservation strategies,

cryopreservation.

SET (Life Sciences) / 3
life science_SET syllabus (03-09)

PAPER Il

1. Principles of Taxonomy as applied to the systarand Classification of Plant Kingdom,
Taxonomic structure, Biosystematics, Plant geograploristics.

2. Patterns of variation in morphology and lifetbig in plants, broad outlines of
classification

an evolutionary trends among algae, fungi, bryophgnd pteriophytes, Principles of
palaeobotany, Economic importance of algae, fundilechens.

3. Comparative anatomy and developmental morphabdgymnosperms and angiosperms,
Histochemical and ultrastructural aspects of dgualent, Differentiation and
morphogenesis.

4. Androgenesis and gynogenesis, Breeding systeafisjation biology, structural and
functional

aspects of pollen and pistill, Male sterility, Saifd inter-specific incompatibility,
Fertilization,

Embryo and seed development.

5. Plants and civilization : Centres of origin and gene diversity, Botany, zation,
cultivation

and improvement of plants of food, drug, fibre amtlstrial values, Unexploited plants of
potential economic value, Plants as a source @&wable energy, Genetic resources and their
conservation.

6. Water Relations : Mineral nutrition, Photosynthesis and photoresprat Nitrogen,
Phosphorous and Sulphur metabolism, Stomatal ploggipSource and sink relationship.
7. Physiology and biochemistry of seed dormancygarchination, Hormonal regulation of
growth and development, Photoregulation : Growdipoases, Physiology of flowering,
Senescence.

8. Principles of plant breeding :Important conventional methods of breeding self eiods
pollinated and vegetatively propagated crops, Namventional methods, Polyploidy :
Genetic

variability, Plant diseases and defensive mechanism

9. Principles of taxonomy as applied to the systemmand classification of the animal
kingdom,

Classification and interrelationship amongst thgomiavertebrete phyla, Minor invertebrate
phyla, functional anatomy of the non-chordatesyabforms and their evolutionary
significance.

10. Classification and comparative anatomy of prietodates and chordates, Origin,
evolution

and distribution of chordate groups : Adaptive atidn.

11. Histology of mammalian organ systems, nutrititigestion and absorption, Circulation
(open

and closed circular, lymphatic systems, blood cositfmm and function), Muscular
contration

and electric organs, Excretion and osmoregulatidarve conduction and neurotransmitter,
major sense organs and receptors, Homeostatisa{remud hormonal), Bioluminiscence,

Reproduction.

SET (Life Sciences) / 4
life science_SET syllabus (03-09)

12. Gametogenesis in animals Molecular events during fertilization, Cleavageteats and
fate



maps, Concepts of determination, competence anatiiat, totipotency and nuclear transfer
experiments, Cell differentiation and differentigne activity. Morphogenetic determinants
in

egg cytoplasm, Role of maternal contributions iyeambryonic development, Genetic
regulation of early embryonic development in Drdstsy Homeotic genes.

13. Feeding, learning, social and sexual behawwbanimals, Parental care, Circadian
rhythms,

Mimicry, Migration of fishes and birds, Sociobiolyg?hysiological adaptation at high
altitude.

14. Important human and veterinary parasites (gozns and helminths), Life cycle and
biology

of Plasmodium, Trypanosoma, Ascaris, Wuchereriacibéa, Schistosoma and Leishmania,
Molecular, cellular and physiological basis of hpatasite interactions.

15. Arthropods and vectors of human diseases (nitoggllice, flies, and ticks), Mode of
transmission of pathogens by vectors, Chemicabgiohal and environmental control of
anthropod vectors, Biology and control of chiefaaispests of agricultural importance, Plant
host-insect interaction, insect-pest managemeatulmsects, Silkworm.

16. The law of DNA constancy and C-value paradaxyirical and structural changes in
chromosomes, Molecular basis of spontaneous and@&dmutation and their role in
evolution,

Environment mutagenesis and toxictiy testing, Pafpoah genetics.

17. Structure of pro and eukaryotic cells, Membrstnecture and function, Intracellular
compartments, protein sorting, secretory and endopgthways, Cytoskeleton, Nucleus,
Mitochondria and chloroplasts and their geneti@argation, cell cycle, Structure and
organisation of chromatin, polytene and lamphrusiomosomes, Dosage compensation and
sex determination and sex-linked inheritance.

18. Interactions between environment and biota,cEpnof habitat and ecological niches,
Limiting

factors, Energy flow, food chain, food web and tmadevels, Ecological pyramids and
recycling,

Biotic community—concept, structure, dominancectiation and succession, N.P.C. and S
Cycles in nature.

19. Ecosystem dynamics and management : Stahildycamplexity of ecosystems,
Speciation

and extinction, Environmental impact assessmeiriciptes of conservation, Conservation
strategies, Sustainable development.

20. Physico-chemical properties of water, Kinda@dfiatic habitats (fresh water and marine),
Distribution of and impact of environmental factors the aquatic biota, Productivity,
mineral

cycles and biodegradation in different aquatic gstesns, Fish and Fisheries of India with
respect to the management of estuarine, coastal sygtems and man-made reservoirs,
Biology and ecology of reservoirs.

21. Structure, classification, genetics, reproductind physiology of bacteria and viruses (of

bacteria, plants and animals), Mycoplasma protermhyeast (a general accounts).

SET (Life Sciences) / 5
life science_SET syllabus (03-09)

22. Microbial fermentation, Antibotics, organic @siand vitamins, Microbes in
decomposition

and recycling processes, Symbiotic and asymbio&e fikation, Microbiology of water, air,
soil and sewage, Microbes as pathological agenttaints, animals and man, General design
and applications of a biofermenter, Biofertilizer.

23.Antigen : Structure and functions of different clauses of immglobulins, Primary and
secondary immune response, Lymphocytes and acgesslts, Humoral and cell mediated



immunity, MHC, Mechanism of immune response andegation of immunotogical
diversity;

Genetic control of immune response, Effector meigmanApplication of immunological
techniques.

24. Enzyme kinetics (negative and positive coopéatg), Regulation of enzymatic activity,
Active

sites, Coenzymes, Activators and inhibitors, isgeres, allosteric enzymes, Ribozyme and
abzyme.

25. Van der Waal's electrostatic, hydrogen bondind hydrophobic interactions, Primary
structure

of proteins and nucleic acids, Conformation of entg and polypeptides (secondary, tertiary,
quanternary and domain structure), Reverse turdfRamachandran plot, Structural
polymorphism of DNA, RNA and three-dimensional sture of tRNA, Structure
carbohydrates,

polysaccharides, glycoproteins and peptido-glyceiesix-coil transition, Energy terms in
biopolymer conformational calculation.

26. Glycolysis and TCA cycle, Glycogen breakdowd aynthesis, Gluconeogenesis,
interconversion

of hexoses and pentoses, Amino acid metabolismidiwaied control of metabolism,
Biosynthesis of purines and pyrimidines, Oxidatdipids, Biosynthesis of fatty acids,
Triglycerides, Phospholipids, Sterols.

27. Energy metabolism (concept of free energy)rifleelynamic principles in biology,
Energy

rich bonds, Weak interactions, Coupled reactiorms@atidative phosphorylations, Group
tranfers,

Biological energy tranducers, Bioenergetics.

28. Fine structure of gene, Eukaryotic genome asgéion (structure of chromatin, coding
and

non-coding sequences, satellite DNA), DNA damagkrapair, DNA replication,
amplification

and rearrangements.

29. Organization of transcriptional units : Meclsamniof transcription of prokaryotes and
eukaryotes,

RNA processing (capping, polyadenylation, splicimgyons and exons), Ribonucleoproteins,
Structure of MRNA, Genetic code and protein synghes

30. Regulation of gene expression in pro-and eukasy Attenuation and antitermination,
Operon

concept, DNA methylation, Heterochromatization,ngaosition, Regulatory sequences and
transcription factors, Environmental regulatiorgehe expression.

31. Biochemistry and molecular biology of cancenc@genes, Chemical carcinogenesis,
Genetic

and metabolic disorders, Harmonal imbalances, Dratabolism and detoxification, Genetic

load and genetic counselling.

SET (Life Sciences) / 6
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32. Lysogeny and lytic cycle in bacteriophages,t&aal transformation, Host cell
restriction,

Trasduction, Complementation, Molecular recomboratDNA ligases, Topoisomerases,
gyrases, Methylases, Nucleases, Restriction endeames, Plasmids and bacteriophage
based

vectors for cONA and genomic libraries.

33. Principles and methods of genetic engineenmig@ene targeting, Application in
agriculture, health

and industry.



34. Cell and tissue culture in plants and aninfalsnary culture, Cell line, Cell clones,
Callus cultures,

Somaclonal variation, Micropropogation, Somatic eypgenesis, Haploidy, Protoplast
fusion and

somatic hybridization, Cybrids, Gene transfer mdgimn plants and in animals, Transgenic
biology,

Allopheny, Artificial seeds, Hybridoma technology.

35. Structure and organisation of membranes, Glygates and proteins in membrane
systems, ion

transport/Na/KATPase/Molecular basis of signal gdarction in bacteria, plants and animals,
Model

membranes, Liposomes.

36. Principles and application of light, phase castt fluorescence, scanning and
transmission electron

microscopy, Cytophotometry and flow cytometry, fisa and staining.

37. Principles and applications of gel-filtratioon-exchange and affinity chromatography,
Thin layer and

gas chromatography, High pressure liquid chromafagy (HPLC), Electrophoresis and
electrofocussing, Ultracentrifugation (velocity amabyant density).

38. Principles and techniques of nucleic acid hdibation and Cot curves, Sequencing of
proteins and

nucleic acids, Southern, Northern and South-Wedileatting techniques, Polymerase chain
reaction,

Methods for measuring nucleic acid and proteinradgons.

39. Principles of biophysical methods used for gsialof biopolymer structure, X-ray
diffraction,

fluorescence, UV, ORD/CD Visible, NMR and ESR spestopy, Hydrodynamic methods,
Atomic absorption and plasma emission spectroscopy.

40. Principles and applications of tracer technsguebiology, Radiation dosimetry,
Radioactive

isotopes and half life of isotopes, Effect of rdidia on biological system, Autoradiography;
Cerenkov radiation; Liquid scintillation spectropgo

41. Principles and practice of statistical methiodsiological research, samples and
populations;

Basic statistics—average, statistics of disperstoefficient of variation, Standard error,
Confidence limits, Probability distributions (bioahi poisson and normal); Tests of statistical
significance, Simple correlation of regression, ke of variance.

SAMPLE QUESTIONS

PAPER Il

1. X chromosome heterochomatinization in mammdkamale has been found to involve
(A) cytosine methylation (B) DNA rearrangements

(C) activation of transposable sequences (D) prateacetylation

SET (Life Sciences) / 7
life science_SET syllabus (03-09)

2. One of the following is aex-situmethod of conservation of plants.

(A) Biosphere reserve (B) Wildlife sanctuary

(C) Protected forest (D) Micropropagation

PAPER III

1. Discuss the following :

(A) Role of phytochrome in plants

(B) Hormonal regulation of senescence of leaves.

2. Give a reaction each involving the transteriaii®l AMP from ATP.

3. State the Hardy Weinberg principle. Give itditytiHow can one check a population to
find



out if it has reached H-W equilibrium ?
4. Describe in brief the stages in primary sucoessi an aquatic ecosystem.



University of Pune
Bioinformatics Centre

Syllabus for Entrance Examination for admission toPh.D. in Bioinformatics
Paper I

Note: Paper Il comprises of two sections. Bothdbetions carry equal weightage.

Section I: Bioinformatics

1 Major Bioinformatics Resources: NCBI, EBI, ExXPASy,RCSB

The knowledge of various databases and bioinfonsatiols available at these
resources, organisation of databases: data comtedt®rmats, purpose and utility in
Life Sciences.

71 Open access bibliographic resources and literaturdatabases:

Open access bibliographic resources related toSdfences viz., PubMed, BioMed
Central, Public Library of Sciences (PloS), Cited{gl.

] Sequence database&ormats, querying & retrieval

0 Nucleic acid sequence databases: GenBank, EMBL,DDB

0 Protein sequence databases: Uniprot-KB: SWISS-PR@MVBL, UniParc

0 Repositories for high throughput genomic sequertegs:;, STS, GSS, etc.

0 Genome Databases at NCBI, EBI, TIGR, SANGER

] Viral Genomes

1 Archeal and Bacterial Genomes.

1 Eukaryotic genomes with special reference to modghnisms (Yeast,
Drosophila,C. elegansRat, Mouse, Human, plants suchfaiabidopsis

thaliana Rice, etc.)

[} Structure Databases:

o PDB, NDB, PubChem, ChemBank

1 Derived Databases

Knowledge of the following databases with respecbasic concept of derived
databases, sources of primary data and basic plesaf the method for deriving the
secondary data, organization of data, contentd@nthats of database entries,
identification of patterns in given sequences anerpretation of the same.

0 Sequence: InterPro, Prosite, Pfam, ProDom

o Structure: FSSP, DSSP.

] Extraction of knowledge from resources orimmunology, Plant, animal & infectious
diseases: databases & servers published in the De&&base & Web server Issues and
other Bioinformatics journals viz. BMC Bioinformas etc.

1 Sequence Analysis

o Various file formats for bio-molecular sequencesnBank, FASTA, GCG,

MSF etc.

0 Basic concepts of sequence similarity, identity hachology, definitions of
homologues, orthologues, paralogues and xenologues.

0 Scoring matrices: basic concept of a scoring malfixtrices for nucleic acid
and proteins sequences, PAM and BLOSUM seriesciptes based on which
Syllabus for Ph.D. entrance examination. Subj&binformatics. Paper Il.

Date: January 09, 2010
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these matrices are derived. Detailed method o¥dion of the PAM and

BLOSUM matrices.

o Database Searches:

11 Keyword-based Entrez and SRS

(] Sequencédased: BLAST & FASTA

1 Use of these methods for sequence analysis ingutienon-line use of

the tools and interpretation of results from vasisequence and



structural as well as bibliographic databases.

o Pairwise sequence alignmentdasic concepts of sequence alignment,
Needleman & Wunsch, Smith & Waterman algorithmeithmplementations)
for pairwise alignments, gap penalties, use ofwiae alignments for analysis
of Nucleic acid and protein sequences and inteapogt of results.

o Multiple sequence alignments (MSA)the need for MSA, basic concepts of
various approaches for MSA (e.g. progressive, hséreal etc.). Algorithm of
CLUSTALW and PileUp and their application for seqoe analysis (including
interpretation of results), concept of dendrogran igs interpretation. Use of
HMM-based Algorithm for MSA (e.g. SAM method).

0 Sequence patterns and profilesBasic concept and definition of sequence
patterns, motifs and profiles, various types ofgratrepresentations viz.
consensus, regular expression (Prosite-type) aqukesee profiles; profilebased
database searches using PSI-BLAST, analysis aarpietation of
profile-based searches.

Algorithms for derivation of & searching sequenegterns: MeMe, PHIBLAST,
ScanProsite & PRATT.

Algorithms for generation of sequence profiles:flR¥Analysis method of
Gribskov, HMMer, PSI-BLAST.

o Taxonomy and phylogeny:Basic concepts in systematics, taxonomy and
phylogeny; molecular evolution; nature of data usetlaxonomy and
Phylogeny, Definition and description of phylogeodtees and various types of
trees. Phylogenetic analysis algorithms such asilam Parsimony, UPGMA,
Transformed Distance, Neighbors-Relation, Neighlmning; Probabilistic
models and associated algorithms such as Prolighitisdels of evolution and
Maximum likelihood algorithm, Bootstrapping methpdse of tools such as
Phylip, Mega, PAUP.

o Protein and nucleic acid properties Computation of various parameters using
proteomics tools at the ExPASy server, GCG utdiaad EMBOSS.

o Comparative genomics:Basic concepts and applications, whole genome
alignments: understanding significance. Artemiamgxample.

[J Structural Biology

o Proteins. Principles of protein structure; anatomy of pnage- Hierarchical
organization of protein structure — Primary, Se@gdSuper secondary,
Tertiary and Quaternary structure; Hydrophobicitamino acids, Pacing of
protein structure, van der Waals and Solvent addessurface, Internal
coordinates of proteins; Derivation, significance applications of
Ramachandran Map, protein folding.

Identification/assignment of secondary structulaients from the knowledge
of 3-D structure of macromolecules using DSSP afRIBE methods.
Syllabus for Ph.D. entrance examination. Subj&ibinformatics. Paper II.
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o DNA and RNA: types of base pairing — Watson-Crick and Hoogstgpes of
double helices A, B, Z and their geometrical ad aglstructural features;
structural and geometrical parameters of each &orchtheir comparison;
various types of interactions of DNA with proteissjall molecules.

RNA secondary and tertiary structures, t-RNA teytstructure.

o Carbohydrates:

The various building blocks (monosaccharides), igométions and
conformations of the building blocks; formationspofysaccharides and
structural diversity due to the different typediokages.

Glyco-conjugates: various types of glycolipids ahgtoproteins.

[ Structure analysis & validation:

o PDB Goodies, Procheck, Prosall, PDBsum



1 3-D structure visualization and simulation:

0 Visualization of structures using Rasmol or SPDB\CHIIME or VMD.

0 Basic concepts in molecular modeling: differentetyf computer
representations of molecules. External coordinateksinternal Coordinates

o Concepts of force fields: representations of atantsatomic interactions,
potential energy representation.

(] Classification and comparison of protein 3D structues:

0 Purpose of 3-D structure comparison and concepgmrithms such as FSSP,
CE, VAST and DALI, Fold Classes.

o Databases of structure-based classification: CAR¢HSCOP

1 Secondary structure prediction Algorithms viz. Chou Fasman, GOR methods;
analysis of results and measuring the accuracyaafigtions using Q3, Segment
overlap, Mathew’s correlation coefficient.

PHD and PSI-PRED methods.

(] Structures of oligomeric proteins and study ofriatéion interfaces

01 Tertiary Structure prediction : Fundamentals of the methods for 3D structure
prediction (sequence similarity/identity of targebdteins of known structure,
fundamental principles of protein folding etc.) Haiogy Modeling, fold recognition,
threading approaches, angtiaitio structure prediction methods.

Detailed protocols/algorithms for Homology modelifigld recognition an@b-initio
approaches

71 Molecular modeling and simulations

0 Macro-molecular force fields, solvation, long-rarigeces.

o Geometry optimization algorithms: Steepest descamjugate gradient.

o Various Simulation Techniques: MD, Monte Carlo, kiag strategies etc.

0 Molecular mechanics, conformational searches.

0 Fundamentals of docking small and macromolecul@sdteins and nucleic
acids.

71 Genomics

0 Large scale genome sequencing strategies

0 Genome assembly and annotation

Syllabus for Ph.D. entrance examination. Subj&binformatics. Paper Il.
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o0 Genome databases of Plants, animals and pathogens

0 Metagenomics

0 Gene networks: basic concepts, computational nsdei as Lambda receptor
andlac operon.

o Prediction of genes, promoters, splice sites, egguy regions: basic principles,
application of methods to prokaryotic and eukayggénomes and

interpretation of results.

0 Basic concepts on identification of disease geruds,of Bioinformatics-

OMIM database, reference genome sequence, integyateomic maps, gene
expression profiling; identification of SNPs, SN&tabase (DbSNP). Role of
SNP in Pharmacogenomics, SNP arrays.

0 Basic concepts in identification of Drought stressponse genes, insect
resistant genes, nutrition enhancing genes

o Epigenetics

o DNA microarray: databases and basic tools, Genedssmpn Omnibus (GEO),
ArrayExpress, SAGE databases.

o DNA microarray: understanding of microarray data;malizing microarray
data, detecting differential gene expression, taticen of gene expression data
to biological processes and computational anatgsils (especially clustering
approaches).



[} Comparative genomics:

0 Basic concepts and applications, BLAST2, MegaBaégbrithms, PipMaker,
AVID, Vista, MUMmer, applications of Suffix tree ikomparative genomics,
synteny and gene order comparisons.

o Comparative genomics databases: COG, VOG

] Functional genomics:

o0 Application of sequence based and structure-bgseeaches to assignment of
gene functions - e.g. sequence comparison, steuanalysis (especially active
sites, binding sites) and comparison, pattern ifieation, etc. Use of various
derived databases in function assignment, use &sSdr identification of
genetic traits.

0 Gene/Protein function prediction using Machinemgag tools viz. Neural
network, SVM etc

1 Proteomics

o Protein arrays: basic principles.

o Computational methods for identification of polyfidps from mass
spectrometry

o Protein arrays: bioinformatics-based tools for gsialof proteomics data (Tools
available at ExXPASy Proteomics server); databasesh(as InterPro) and
analysis tools.

o0 Protein-protein interactions: databases such asERIPserver and tools for
analysis of protein-protein interactions

1 Modeling biological systems

0 Systems biology — Use of computers in simulationesfular subsystems

0 Metabolic networks, or network of metabolites andyenes

0 Metabolic pathways: databases such as KEGG, EMP

Syllabus for Ph.D. entrance examination. Subj&ibinformatics. Paper II.
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o Study of plant pathways —MetaCyc, AraCyc

o Signal transduction networks

0 Gene regulatory networks

] Bioinformatics Resources at the species level

o ICTV Database, AVIS, VirGen, Viral genomes at NCBBRC, VBCA, PBRC
and Subviral RNA database, Species 2000, TreeBASE e

) Drug design

Drug discovery process.

Role of Bioinformatics in drug design.

Target identification and validation, lead optintiea and validation.
Structure-based drug design and ligand based drsigrul

Modeling of target-small molecule interactions.

Vaccine design:

Reverse vaccinology & immunoinformatics

Databases in Immunology

B-cell epitope prediction methods

T-cell epitope prediction methods

0 Resources to study antibodies, antigen-antibodyaetions

[] Structure Activity Relationship - QSARs and QSPRs, QSAR Methodology, Various
Descriptors used in QSARSs: Electronic; Topologya@um Chemical based
Descriptors. Use of Genetic Algorithms, Neural Natkee and Principle Components
Analysis in the QSAR equations.

O O0OO0OO0O[]0O0OO0O0OO0OOo



Section Il: Biological, Physical and Chemical Scieses,

Mathematics, Statistics and Information Technology

Biological Sciences

Cell Biology

[ Basic aspects of Prokaryotic and Eukaryotic cellart and animal cells); membranes
and cellular compartments, cell organelles, stmecand function.

11 Cell motility and shape: cytoskeletal elementsaaid flagella; motor proteins.

1 Cell-cell interactions: Intercellular junctions.

1 Photosynthesis, transportation of proteins in céalfgspiration, Electron transport
chain.

1 Cell cycle and its regulation; events during mgaand meiosis.

1 Vesicular transport and protein traffic in cells.

(| Different mechanisms of signal transduction, cote@psignal network, Second
messenger, molecules involved in various signgetpways such as G-protein
coupled receptors, protein kinases, calcium bingnmugeins.

Genetics

Syllabus for Ph.D. entrance examination. Subj&ibinformatics. Paper II.
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[l Mendelian principles of inheritance, sex linkeddntance.

1 Concept of linkage, linkage maps and recombination.

1 Mutations — molecular, point and chromosomal mategj hotspots.

[l Phenotype and genotype relationships, role of enment, from gene to phenotype,
gene interactions. Study of quantitative traits.

[ Genetics of populations, genetics and evolution.

[ X-linked and autosomal diseases, mitochondriatedldisease, QTL methods for
diagnostics.

[ Extra-chromosomal inheritance.

O Immune response, autoimmune disorders, ELISA method

71 Molecular genetics and genetic disorders.

Immunology

[l Immune systems: Innate and adaptive immunity itelates

71 Antigen processing and presentation

71 Antibodies: Immunoglobulins, Immunoglobulin classesl subclasses, CDR and LDR
regions and sequence numbering

1 Concepts of generation of diversity and specifioitymmune systemnmmunological
methods.

Molecular Biology

11 Prokaryotic genome organization and structure.

[ Prokaryotic gene expression, factors involved imegeegulation.

] Operons — positive & negative regulation, ProcessirRNA and Proteins - Transport
and Stability

[ Eukaryotic genome organization and structure, Meisina of gene expression in
Eukaryotes, Basic mechanism of transcription aadsiation. Initiation, elongation
and termination of transcription — template & eneypnoperties, Promoter &
regulatory sequences. Regulation of translatios{-Banslational modifications.

[l Mechanisms by which genome undergoes changes, batation, mutation, inversion,
duplication, transposition.

1 Methods for studying gene expression and regulaeguences, large-scale expression
analysis, use of microarrays.

1 Genetic information transfer, details of regulatioreukaryotes & prokaryotes,
horizontal gene transfer.

1 Methods for studying variation and polymorphisngahome level, PCR, northern,
southern, western blotting, RFLP, Fingerprinting\H®Ds, DNA and protein



sequencing methods,.

[ Epigenetic mechanisms of inheritance and reguld&di molecules (RNA; miRNA,
siRNA), antisense RNA and their applications.

Biochemistry

1 Carbohydrates and lipids, their importance in cells

1 Proteins: Amino acids and their physicochemicapprtes, peptide bond and peptides.
1 Nucleic acids: nucleosides, nucleotides, RNA and\DRenaturation and renaturation
of DNA.

[l Enzymes: Units of activity, coenzymes and metahctalrs, temperature and pH effects,
Michaelis-Menten kinetics, inhibitors and activaoactive site.
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1 Organization of metabolic systems: enzyme chaindti@mzyme complexes,
multifunctional enzymes & regulatory enzymes.

11 Concept of biochemical regulation, feed back aed fierward systems, biochemical
oscillations.

[l Enzyme kinetics, Lineweaver-Burk plot, Competitared non competitive inhibition.

71 Molecular mechanisms of interactions of small aardé molecules including ions,
regulation of protein pathways, mechanism of enzgwt®n, ribozyme and abzymes.

1 Isoenzymes, allosteric enzymes, regulation by emtahodification.

] Carbohydrate metabolism: Glycolysis, gluconeogenetycogenolysis, glycogenesis,
TCA cycle and oxidative phosphorylation.

[ Pentose phosphate pathway; hormonal contralxidation and biosynthesis of fatty
acids.

] Transamination and deamination of amino acids,desi@ and glycogenic amino acids,
urea cycle.

1 Purine and pyrimidine biosynthesis

Physical and Chemical Sciences

1 Particle dynamics, Newton's laws of motion, velpcitcceleration, momentum.

U] Pressure, temperature, volume relationship.

] First law of thermodynamics, isothermal procesg,opy and second law of
thermodynamics, reversible and irreversible praeesSoncepts of enthalpy, internal
energy and potential energy; Inter-relation betwgetential energy and force.

] Basics of classical mechanics and quantum mechanics

] Laws of motion

1 Refraction of light, focal length of lens, magnétmn. Definition of resolution, optical
and electron microscope.

1 Principles of lasers.

[l Luminescence, fluorescence and phosphorescende ¢oasepts & applications)

[ Biophysical Techniques for determining size ancgpshaf macromolecules — ultra
centrifugation, electrophoresis and chromatograpimplication of spectroscopy
(fluorescence and absorption spectroscopy) andyXlifcaction for determination of
biomolecular secondary and tertiary structure — BMR, X-ray crystallography, mass
spectroscopy of biological molecules.

1 Concept of pH, pK, chemical equilibrium, Hendergtamsselbach equation, structure of
water, chemical forces, hydrophilic and hydrophdbrces, hybridization states of
atoms, electronic structure of molecules, and geingEbonding (chemical bonds, ionic
bonds, covalent bonds, hydrogen bond, coordinate$)o

1 Basic principle of chemical kinetics — Zero ordeddirst order kinetics, energy of
activation. Reversible & irreversible thermodynasnic

Mathematics

1 Functions and Graphs: Functions, Relations, notatia representation. Graphs.
Review of basic functions. Functions of severalalzes.

1 2D coordinate geometry: Equation of a line, cireléipse, parabola, hyperbola



1 3D geometry: Equation of sphere, cone, directigires, equation of line.

] Basic trigonometric functions.

[ Matrix algebra: Addition, subtraction, multiplicati, transpose.
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') Numerical integration. Interpolation and approxienatethods.

71 Vector - addition, subtraction, dot, cross, scaigte product, divergence and curl.
] System of linear equations. Matrix inverse, eigalue@, eigen vector, principal
component analysis

[ Mathematical modeling and simulation

Statistics

1 Introduction to principles of statistical samplifigm a population, random sampling
71 Frequency distributions and associated statistiesdsures, Probability distributions —
normal and binomial.

[l Methods of least squares, chi-square test, sysiearad random sampling, accidental
and systematic errors, correlation and regressiatysis. Poisson and extreme value
distributions.

[ Multivariate analysis, Hypothesis testing, Markoogess.

| Bayesian Statistics

Information Technology

Concepts in Computing

[ Overview and functions of a computer system.

01 Input and output devices.

(] Storage devices: Hard Disk, Diskette, Magnetic T&#D, ZIP devices, Digital
Tape, CD-ROM, DVD, etc (capacity and access time).

[ Main Circuit Board of a PC: Chips, Ports, Expanstots, etc.

1 Memory: Register, buffer, RAM, ROM, PROM, EPROM, BFEOM (comparison).
] Types of Processing: Batch, Real-Time, Online, il

{1 History of Computers: Evolution, Generation of cartgss (I, II, Ill, IV, V),
Classification of computers (mainframes, mini coteps, microcomputers, special
purpose) —comparison with memory, power, cost, sthen and now.

[ Types of modern computing: Workstations, Servers.

1 An overview of computer viruses: What is a virugfu¥ symptoms, How do they get
transmitted? What are the dangers, General Preca(ti

1 Introduction to operating systems: Operating Systencept, Windows 2003/XP,
Windows Vista, UNIX/LINUX.

] The Internet and its Resources, World Wide Web (W)\A¢sociated tools, services,
resources and various terminologies.

Introduction to Database Systems

] Concepts of various types of databases

1 Data Abstraction

| Data Models.

1 Instances & Schemes

71 E-R Model:

o Entity and entity sets

0 Relations and relationship sets

o E-R diagrams.

0 Reducing E-R Diagrams to tables

T Network Data Model: Basic concepts
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[ Hierarchical Data Model: Basic Concepts

[ Text Databases



'] Multimedia Databases - Basic Concepts and Appbaati

0 Indexing and Hashing

71 Local Area Networking, network devices, IP addressnputational cluster
] Parallel Processing/Computing, Cluster computirmigl @mputing, etc.

1 Java and Perl Programming

] Introduction to Distributed Database Processingjesstand, appreciate and
implement relational database design

SQL and Front End Development

(] Select Statements

] Data Definition Statements

[ Data Manipulation Statements

] Data Control Statements

1 Other Database Objects

o Views

0 Sequences

0 Synonyms

1 Application Development using Visual Basic

1 Working with Code and Forms.

] Variables, Procedures and Controlling Program Etcgcu

1 Standard Controls.

| Data Access using Data Control

1 Connecting to Oracle Database using Visual Basic

] Using Oracle DBMS as backend, SQL skills and bskiitin using VB as a front end
Computer Graphics and Visualisation

] Introduction

1 Scientific & Engineering opportunities

] Visualization techniques

o Software

0 Hardware

o Color representation — RGB, CMY, gray-scale

] Interactive Graphics

] Interaction devices & techniques

[l Geometric Transformations

] Viewing in three dimensions. Stereo-pairs, perspectiepth-cue.

71 Rendering

(] Standards - CGlI, GKS, PHIGS.

Programming Languages

(Any one of the following three programming languags: C, JAVA, Perl)
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Programming in C

1 Concepts of flowcharts, algorithm development, psetodes etc.

1 Computer assignments based on the following tapitS’ programming: Data types,
operators and expressions, Hierarchy of operatordrol statements including decision
(if, if-else), loops (while, do-while, for), branicly (switch, break, continue), functions,
arrays (1D, 2D- all matrix operations including énse of a matrix), strings, Pointers,
file handling, data structures etc.

Programming in Object Oriented Languages

JAVA

1 An introduction to JAVA programming.

] Object-oriented programming and Java.

71 Java Basics.

1 Working with objects.

01 Arrays, Conditionals and Loops.



] Creating Classes and Applications in Java.

1 More about methods.

71 Java Applets Basics.

1 Graphics, Fonts and Color.

] Simple Animation and Threads.

] Advanced Animation, Images and Sound.

(1 Managing Simple Events and Interactivity.

] Creating User Interfaces with AWT.

1 Modifiers, Access Control and Class Design.

] Packages and Interfaces.

[l Exception.

1 Multithreading.

1 Streams and 1/0.

1 Using Native Methods and Libraries.

71 Java Programming Tools.

] Working with Data Structures and Java.

[l Image Filters.

Perl

[1 What is Perl? Why use Perl in Bioinformatics? Higtof Perl, Availability, Support,
Basic Concepts.

[ Scalar Data: What is Scalar Data? Numbers, Striaggslar Operators, Scalar
Variables, Scalar Operators and Functions.

[ Arrays and List Data: What is a List or Array? ltdERepresentation, Variables,
Array Operators and Functions, Scalar and List &dnt

1 Control Structures: Statement Blocks.

[l Hashes: What is a Hash? Hash Variables, Literatédemtation of a Hash, Hash
Functions, Hash Slices.

1 Basic I/O.

71 Regular Expressions: Concepts About Regular ExjmessSimple Uses of Regular
Expressions, Patterns, Matching Operator, Substitsit The split and join functions
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1 Subroutines: System and User Functions, The lopal&or, Variable-length
Parameter Lists, Lexical Variables

1 Miscellaneous Control Structures.

] Filehandles and File Tests: What Is a Filehandlp@rinhg and Closing a Filehandle,
Using Pathnames and Filenames, die, Using Filekandhe -x File Tests, The stat
Function.

01 Formats: What Is a Format? Defining a Format, Imvgla Format.

(| Directory Access: Directory Tree, Globbing, Diregtélandles, Opening and Closing
a Directory Handle, Reading a Directory Handle.

] File and Directory Manipulation.

[ Process Management: Using system and exec, UsickpBates.

] Other Data Transformation: Finding a Substring r&oting and Replacing a
Substring

01 Formatting Data: Sorting, Transliteration

11 System Information: Getting User and Machine Infation, Packing and Unpacking
Binary Data, Getting Network Information.

| Database Manipulation: DBM Databases and DBM Ha<bpsning and Closing
DBM Hashes, Fixed-Length Random-Access Databasmsahle-Length (Text)
Databases, Win32 Database Interfaces.

1 CGI Programming: The CGl.pm Module, CGI ProgranContext, Simple CGI
Programs, Passing Parameters via CGI, Perl and/éte

1 Object oriented perl: Introduction to modules, GrepObjects.

] Bioperl: Introduction, Installation procedures, Artecture, Uses of bioperl



Ph.D. SYLLABUS

Unit—I

Electronic Transport in semiconductor, PN JunctiDigde equation and diode equivalent
circuit. Breakdown in diodes. Zener diodes, Tunmkbde, Semiconductor diodes,
characteristics and equivalent circuits of BJT, DHAOSFET

Unit—II

Rectifiers, Voltage regulated ICs and regulated grosupply, Biasing of Bipolar junction

transistors and JFET. Single stage amplifiers, ighalje amplifiers. Feedback in amplifiers,
oscillators, function generators, multi vibrator§perational Amplifiers (OPAMP)-

characteristics and Applications, Computational Wggpions, Integrator, Differentiator,

Wave-shaping circuits, F to V and V to F convertésstive filters, Schmitt trigger, Phase
locked loop.

Unit—III

Logic families, flip-flops, Gates, Boolean algebrand minimization techniques,
Multivibrators and clock circuits, Counters-RingipRe, Synchronous, Asynchronous, Up
and down shift registers, multiplexers and demidkprs, Arithmetic circuits, Memories,
A/D and D/A converters.

Unit—IV
Architecture of 8051 and 8086, Addressing modefwaoe development, Memory and 1/O
interfacing, interrupts, embedded system desiglstoo

Unit—V

Various data types in C, Storage classes in C,dimeimaking and forming loop in

program, Handling character. Arrays in C, Structarel union, User defined function,
Pointers in C, Pointer to structures, pointer tomctions. Dynamic data structure, file
handling.

Unit—VI

Maxwell’'s equations, Time varying fields, Wave etjola and its solution, Rectangular
waveguide, Propagation of wave in ionosphere. Rogntector, Antenna parameters, Half-
wave antenna vector, Transmission lines. Chaiatiteof Impedance matching, Smith chart

Unit—VII

Basic principles of amplitude, frequency and phaselulation, Demodulation, Intermediate
frequency and principle of superheterodyne receivBpectral analysis and signal
transmission through linear systems, Random sigralsnoise, Noise temperature and noise
figure. Basic concepts of information theory, Dagimodulation and Demodulation PM,
PCM, ASK, FSK, PSK, Time-division Multiplexing, Rggency-Division Multiplexing, Data
Communications-Circuits, Codes and Modems;

Unit—VIll

Optical sources-LED, Spontaneous emission, Stiradlamission, Semiconductor Diode
LASER, Photodetectorgn photodiode, PIN photodiode, Phototransistors, Quipters,



Solar cells, Display devices. Optical Fibres-Lightopagation in fibre, Types of fibre,

Characteristic parameters, Modes, Fibre splicindreF optic communication system-

coupling to and from the fibre, Modulation, Multgling and coding, Repeaters, Bandwidth
and Rise time budgets.

Unit—IX

TransducesResistance, Inductance Capacitance, Peizoelettrezmoelectric, Hall effect,
Photoelectric, Techogenerators, Measurement ofatisment, velocity, acceleration, force,
torque, strain, speed and sound temperature, pegsfiow, humidity, thickness, pH,
position.

Unit—X

Open-loop and close-loop control system, Error @maplon-off controller, Proportional (P),
Proportional-Integral (PI). Proportional-Derivati@D), PID controllers
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University of Pune
Syllabus for PhD admission test
Paper |l - Botany

1. Principles of taxonomy- Systematics and criteria for classification s,
taxonomic structure, biosystematics, plant geografpristics.

2. Classification of plants- Patterns of variation in morphology and lifetbry in
plants. Broad outlines of classification and eviolidry trends among algae,
fungi, bryophytes, pteridophytes, gymnosperms angosperms. Principles of
palaeobotany.

3. Biochemistry — Structure of important polysaccharides in plaBtsucture of
nucleic acids. Protein structure, Enzymes and eezjinmetics, regulatory
enzymes.

4. Molecular biology — Chromatin organization, DNA replication and riepa
transcription apparatus, transcriptional and pstdcriptional regulation, protein
synthesis, targeting and degradation of proteins.

5. Cell Biology — Organization of plant cell wall, cell membrankloroplasts and
other plastids, vacuoles, cytoskeleton. Percepti@htransduction of signals by
cells. Totipotency, differentiation and death oixe

6. Genetics— Principles of Mendelian genetics, linkage armbnebination, genetic
mapping. Variation in chromosome structure and renninheritance of
quantitative traits, gene frequencies in populaion

7. Plant Physiology— Water relations and membrane transport. Photbsgis and
respiration, nitrogen metabolism. Hormones.

8. Vegetative development Organization and activity of shoot and root apic
meristems, structure of stomatal apparatus. Streietad activity of cambium,
wood structure and variations.

9. Reproductive development- Microsporogenesis and megasporogenesis,
development of male and female gametophyte, featibn and embryo
development.

10. Developmental regulation— Role of hormones and light in regulation of seed
germination and flowering. Patterning genes ani th& in vegetative
development and flowering.

11.Plant Breeding— Selection and production of pure lines, hybatin and
hybrid breeding, mutation breeding. Conventionathuds of breeding self-,
cross-pollinated crops and vegetatively propagetegs.

12.Plant-organism interactions— Plant pathogens, pests, symbionts and their
interactions with host plants. Plant defence meicinas

13. Plant genetic engineering- Agrobacterium — based vectors, transformation
methods (including direct DNA transfer) and chaggaeation of transformants,
commercially available transformants. Polymerass@rcheaction (PCR) and its
applications.

14.Plant resources and natural products- Timber, fiber, food and spice yielding
plants. Secondary metabolite pathways and phytoiciadsrused in aroma, flavor
and medicine.

15.Ecology— Ecosystem: Structures, functions and typespegaml! succession,
ecological habitat and niche, concept of ecoton@nBs — basis of classification,
plant and animal communities associates with biomes



16. Environmental biology - Pollution ecology, indicator organisms, restanat
ecology with reference to plants and microbes. Emvnental Impact Assessment
and its role in sustainable development. Nationdl laternational conventions
and laws for protection and conservation of biatagresources.

University Of Pune
Department of Environmental Sciences
Ph. D. Entrance Exam

Subject: Environmental Sciences

Eligibility: Master’s degree in any discipline atisnce, Engineering and medical faculty
The Subject test will carry total 100 Marks and tinge allotted for completeion of the paper
is 2 Hr. The Entrance Examination for Ph.D.in Eaminental Sciences is to be held off' 14

Feb 20009.
The Exam will be conducted in two sessions. Tinhattald for each session is as follows:

Sessions Type of Question Time

Session | | Objective Questions 15 Minutes

Short Answer Questions50 Minutes

Sessions |

Long Answer Questions55 Minutes

Distribution of Marks is as follows:

Type of Questions Marks No. Of Questions
Objective Questions 20 Marksl0

Short answer questions 40 Mark88

Long answer Questions40 Marks| 02

The Objective type of Questions will be based ogitomathematics, Statistics and General

Knowledge.

The Short Answer and Long Answer Questions wilsbefrom the following syllabus:
1) Introduction: Man — Environment Relationship; tAmpogenic factors causing

Environmental Degradation.

2) Recent Trends in Environmental Sciences relatediodiversity, Ecotoxicology,
Biodegradation/ Bioremediation, Mathematical Modgliand Computer based

simulation for different types of pollutions.



3) Research Methodology: Statement of problem, thgsis building objectives of the
study, Methodological issues, Generation of theada#pplication of statistical

methods, computer techniques, GIS and RS in asatyshe data.

4) Pollution: Causes, Effects and Remedial MeaswkdAir, water, Soil, Noise

Radiation and Thermal Pollution.

5) Waste Generation and Management: Industrialdamdestic; Issues related to urban
waste management: Landfilling, composting, socsdués, Remedial measures,

Handling and management of biomedical and Hazard@sse.

6) Environmental Management System: ISO 1400% tyfcle Analysis, Environmental
Auditing: Voluntary and statutory audit. Environn@nAccounting; Environmental
Impact Assessment, Conflict management, Environatgadnning, Carbon footprint

Appraisal.

7) Sustainable Development: Philosophy and pragtiok Sustainable development;
Sustainability Index, Components of sustainablestijgment- Economic and social,

Current issues related to sustainable developniébliohal and National level.

8) Environmental Reporting: Global Reporting Initra, Clean Technology Reporting

Initiative, Environmental Status Report of Indi€BE of cities and rivers in India.
9) International Conventions, protocol and polici&ockholm Declaration, Nairobi
Declaration, Rio conference, Johannesburg confereQuoto protocol, carbon

trading, Importance of Copenhagen conference.

10) Current Issues and Recent development inubed.



University of Pune
Ph.D. Entrance Examination
SYLLABUS: GEOLOGY

Part A]. The objective type questions will be framed on théollowing syllabus

1. About the Earth : The earth and the solar system; important phygpeahmeters and

properties of the planet earth; abundance of el&narthe earth; primary differentiation of
the earth and composition of its various zones; gusition of meteorites and the solar
photosphere; shape and internal structure of tinéh.edniformitarianism; geological time

scale; use of fossils and nuclear clocks in thelisigion of geological time.

2. Materials of the Earth: Gross composition and physical properties of imgurtocks and
minerals; properties and process responsible foneral concentrations; nature and
distribution of rocks and minerals in different tsnof the earth; deformations of rocks; folds
and faults and their surface expressions.

3. Surface Features and ProcesseBhysiography of the earth; landscape and seafloor;
weathering, erosion, transportation and depositbrearth’s material; formation of soil,
sediments and sedimentary rocks; energy balanteeafarth’s surface processes.

4. Internal Features and Processes Elastic waves and fine structure of the earth;tcrus
mantle and core; thermal, gravitational and magneids of the earth; origin of the main

geomagnetic field; mantle convection and plate or@cs; earthquakes and volcanoes;
Isostasy.

5. The Hydrosphere : The hydrological cycle; inter-relationship of suaand ground
water; seafloor spreading and hydrothermal ventsjma sediments, their composition and
uses; distribution of temperature and salinity lie bcean; surface circulation, causes of
ocean currents and important current systems; degyation. Water masses-their formation
and characteristics; convergence and upwellingoefan waters; sea level changes; waves
and tides; chemistry of sea water, biological aalstron the composition of the oceans;
oceanic modulation of climatic changes estuary,dradymarine pollution.

6. Geology of India: Land, biotic and mineral resources and their roledévelopment;
salient aspects of plant zoogeography; geologiimgetocation and approximate reserves of
minerals, fuel and water resources of the Indiarritbey. Important geological features of
the Precambrian shield, the Gondwanas, the Decam T

7. Man and Environment : Ecology, ecosystem and biotic communities; carbad a
nutrient cycling and food-chain; human impact on &nd, soil, water, climate and forest
resources; conservation of resources; coping vathral hazards; problems of pollution and
waste; application of engineering geology to depelent without destruction; optimum use
of energy alternatives.

Part B]: The descriptive type questions will be framed on t& following syllabus

(i) Geomorphology: Landforms-their types and development; weatheringnsport and
erosion; landforms in relation to rock type, sturetand tectonics. Soils-their development
and types. Geomorphic processes and their impactaoious landforms and associated



dynamics-slope, channel, coastline, glacial andiaecevolution of major geomorphological
features of the Indian sub-continent; geomorphaomatralysis and modelling.

(i) Sedimentology:Classification of sedimentary rocks; petrographyoaks of clastic,
chemical and biochemical origin. Sedimentary teeguand structures. Diagenesis; marine,
non-marine and mixed depositional environments.igsaassociation, sedimentation and
tectonics; basin analysis; Reconstruction of paagwonments using radioactive and stable
isotopes.

(iif) Paleontology:Origin and evolution of life; fossils and their ssepecies concept;
functional morphology, classification and evoluti@iimportant invertebrate, vertebrate

and plant fossils; biomineralisation and traceifesg/pes of microfossils and their
applications; palaeobiogeography and palaeoeco®gyution of man. Oxygen and carbon
isotopic studies on fossils; analysis of palaeriglal record for tracing plate tectonics
processes.

(iv) Stratigraphy: Recent developments in stratigraphic classificatiotho bio and chrono
stratigraphic units and their interrelationshipsgdarn methods of stratigraphic correlation;
steps in stratigraphic studies; approaches to pgégraphy; Earth’s climatic history. Rocks
of Phanerozoic Eon in India-their intercontinentatrelation with special reference to type
localities; boundary problems in stratigraphy; gewmic evolution of the Indian
subcontinent through the Phanerozoic.

(v) Structural Geology and GeotectonicsConcepts of stress and strain; strain analysis
using deformed objects; geometric classificatiofotifs; mechanics of folding; folding

in shear zones; geometry of superposed foldingcstral analysis in terrains with multiple
deformation; foliation and lineation; geometry améchanics of shear zones; brittle ductile
and ductile structures in shear zones; geometrythofist sheets. Classification of
unconformities; map patterns and their uses inddtermination of large-scale structures.
Isostasy; seismicity; sea-floor spreading and ptatgonics; orogenesis; orogenic belts of
India; evolution of the Himalaya and Himalayan t&its.

(vi) Mineralogy: Concept of symmetry, point group lattice and spgi@ip; principles of
crystal chemistry; principles of optical and X-rayineralogy. Structural classification of
minerals; structure and its interrelation with pbgb and chemical properties of minerals
important phase diagrams of major rock forming maieand ore minerals; principles of
geothermo-barometry.

(vii) Geochemistry : Abundances of elements; structure and atomic ptiegenf elements;
the Periodic Table; geochemical classification astribution of elements in the earth;
principles of geochemical cycling; principles ofnio substitution in minerals; laws of
thermodynamics; concepts of free energy, activitigacity and equilibrium constant;
thermodynamics of ideal, nonideal and dilute sohsi element partitioning in mineral/rocks
formation and concept of distribution coefficientgncept of P-T-X. Eh-pH diagrams and
mineral stabilities; radioactive decay schemeswgnaof daughter isotopes and radiometric
dating; stable isotopes and their fractionationné&fal/Mineral assemblages as ‘sensors’ of
ambient environments.

(viii) Petrology : Phase equilibria studies of single, binary, temand quaternary silicate
systems with reference to petrogenesis; magmas, gheeration in the crust and mantle,
their emplacement and their relation to plate teicky magmatic crystallization,
differentiation and assimilation; classificationigheous rocks; major and trace elements
and isotopic composition of igneous rocks in thetert of petrogenesis; petrogenesis of



important types of igneous rocks; volatile compdsem petrogenesis. Physical and
rheological properties of silicate melts-Binghanquid; partial melting and fractional
crystallization in closed and open system modetde Rf T.P. and fluids in metamorphism;
metamorphic facies; mineral assemblages and imgartactions in different facies; types of
metamorphism and metamorphic-belts; relationshiprammetamorphism, anatexis and
grantization. Petrogenetic aspects of importankgaxf India such as the Deccan Trap. The
Layered intrusions, charnockites, khondalities ‘gaddites’.

(ix) Ore Geology: Physico-chemical controls of deposition and of fegtositional changes

in ores; geological processes of formation of ecaoanineral deposits; global metallogeny
as related to crustal evolution; metallogenesispace and time. Elements of ore petrology;
mineral assemblages and fluid inclusions as ‘seshsbore-forming environments; Live ore-
forming systems. Geological setting, charactesstgatures and genesis of ferrous and non-
ferrous ore deposits of India. Metallogenic histofyndia.

(x) Marine Geology: Morphological and tectonic domains of the oceanrflonidocean

ridge systems; seawater-basalt interaction andatlyelrmal vents; models and rates of ocean
circulation and of sedimentation in the oceans;ed@ic changes in oxic and anoxic
environments; mobility of redox metals;, major coments of marine sediments and
processes regulating sediment composition; geoologg of marine sediments from
radioactivity measurements; sedimentary markers pafaeoenvironmental conditions;
mineral resources of the oceans and factors cdinggaheir distribution. Ocean margins;
nature of deep sea sediments, their chronologycanélation; tectonic history of the oceans.

(xi) Petroleum and Coal Geology:Origin, migration and entrapment of petroleum;
properties of source and reservoir rocks; struttigtaatigraphic and combinations traps.
Techniques of exploration. Petroliferous basingndfa. Origin of peat, lignite, bitumen and
anthracite. Classification, rank and grading ofico@al petrography, coal measures of India.

(xii) Precambrian Geology and Crustal Evolution:Evolution of the early crust, early
Precambrian life, lithological, geochemical andasgyraphic characteristics of granite
greenstone and granulite belts. Stratigraphy amthgenology of the Precambrian terrains
of India.

(xiii) Applied Geology:

(a) Photo geology and Remote Sensinglements of photogrammetry; elements of photo
interpretation; electromagnetic spectrum emissemge, film and imagery; multispexctral
sensors; geological interpretation of air-photod @magery.

(b) Engineering Geology:Mechanical properties of rocks; geological invedtigns for the
construction of dams, bridges, highways and tunnels

(c) Mineral Exploration: Geological and geophysical methods of surface abdwsface
exploration on different scales, sampling, assayamgl evaluation of mineral deposits;
geochemical and Geobotanical surveys in exploration

(d) Hydrogeology: Ground water, Darcy’s law; hydrological charactiéesof aquifers;
hydrological cycle; precipitation, evapotranspwatiand infiltration processes; hydrological
classification of water-bearing formations; frestdasalt water relationship in coastal and
inland areas; ground water exploration and managenveater pollution, ground water
regimes in India.



Recognized guides for Ph.D in Geology

Name of the Guide

Numbers of students
registered for PhD

Number of vacancies

Prof. N. J. Pawar 06 02
Prof.N.R.Karmalkar 06 02
Prof.S.J.Sangode 02 06
Dr.D.C.Meshram 02 06
Dr.M.G.Kale 02 06
Dr.B.N.Umarikar 02 06
Dr.M.A.Herlekar Nil 08
Dr.Aditi.Mookharjee Nil 08




UNIVERSITY OF PUNE
Ph.D. Entrance Examination
Subject: Mathematics

This paper shall be of 2 hours duration and stealela maximum of 100 marks.

The paper will consist of 2 parts. Part A will ga®0 marks and Part B will carry 80 marks.

Part A of the paper shall contdlf objective type questions, eachZfarks.

There will not be negative marking for the wrongwaars.

Part B of the paper shall have 12 questions outha¢h a candidate shall be required to answer aman of

8 questions. If more than 8 questions are answeosd frart B only first 8 answered questions will Aken up
for evaluation. Each question in Part B carfi@snarks. Use of calculators is allowed.

Syllabus:

UNIT -1

Analysis: Elementary set theory, finite, countable and untaie sets, Real number system as a
complete ordered field, Archimedean property, soqum®, infimum.

Sequences and series, convergence, limsup, liBatzano Weierstrass theorem, Heine Borel
theorem. Continuity, uniform continuity, differeakiility, mean value theorem.

Sequences and series of functions, uniform conmesgeRiemann sums and Riemann integral,
Improper Integrals. Monotonic functions, Lebesgusasure, Lebesgue integral.

Functions of several variables, directional denxgtpartial derivative, derivative as a linear
transformation. Metric spaces, compactness, coadress. Normed Linear Spaces. Spaces of
Continuous functions as examples.

Complex Analysis: Algebra of complex numbers, the complex plane, paiyials, Power series,
transcendental functions such as exponential,iageetric and hyperbolic functions.

Analytic functions, Cauchy-Riemann equations. Cantotegral, Cauchy’'s theorem, Cauchy’s
integral formula, Liouville’s theorem, Maximum mdds principle, Schwarz lemma, Open
mapping theorem. Taylor series, Laurent seriesptizd of residues.

Mobius transformations.



UNIT - 2

Linear Algebra: Vector spaces, subspaces, linear dependence, thasesision, algebra of
linear transformations. Algebra of matrices, rankl determinant of matrices, linear equations.
Eigenvalues and eigenvectors, Cayley-Hamilton gr@omMatrix representation of linear
transformations. Change of basis, canonical fodiagonal forms, triangular forms, Jordan
forms. Inner product spaces, orthonormal basis.

Algebra: Permutations, combinations, pigeon-hole principlelusion-exclusion principle,
derangements. Fundamental theorem of arithmetitsildility in Z, congruences, Chinese
Remainder Theorem, Euler's @- function, primitie®ts. Groups, subgroups, normal subgroups,
quotient groups, homomorphisms, cyclic groups, pgaton groups, Cayley’'s theorem, class
equations, Sylow theorems. Rings, ideals, primemaaximal ideals, quotient rings, unique
factorization domain, principal ideal domain, Edelan domain.

Polynomial rings and irreducibility criteria. Fisldfinite fields.

UNIT -3

Differential Equations:

Existence and Uniqueness of solutions of initidliggoroblems for first order ordinary
differential equations, singular solutions of fistler ODESs, system of first order ODEs.
General theory of homogenous and non-homogenemesr IODES, variation of parameters,

Series solution. First and second order partiddhtial equations.

Lagrange and Charpit methods for solving first of@BEs, Cauchy problem for first order PDEs.
Classification of second order PDEs, General smbutif higher order PDEs with constant coefficieMsthod
of separation of variables for Laplace, Heat and/&\keguations.

Numerical Analysis :

Numerical solutions of algebraic equations, Metbbderation and Newton-Raphson method,
Rate of convergence, Solution of systems of lirdgebraic equations using Gauss elimination
and Gauss-Seidel methods, Finite differences, lnggranterpolation, Numerical differentiation
and integration, Numerical solutions of ODEs udhicard, Euler and Runge-Kutta methods.
Sample Questions:

Part A

1. Which of the following groups is cyclic ?

A. The permutation groupS

B. The group of 2x2 invertible matrices with reatrees.

C. The group of integers {0, 1, 2, ..., m-1} with &ggh modulo m.

D. The group of nonzero complex numbers with mlittggion.

2. Which of the following functions from® R is bounded?

A. f(x) = (sin x)/(2 + cos x)

B. f(x) =x +1

C. f(x) = cosh(x)

D. f(x)= exp(-x)

Part B

1. Give an example of a UFD which is not a PIDtiljugour answer.

2. Using Lagrange Interpolation Method find a palymal f(x) of smallest degree such that
f(0)=2, f(2)= -1, f(3)= 4, f(4)=3.



1)

2)

3)

Ph.D ENTRANCE TEST

UNIVERSITY OF PUNE
SYLLABUS FOR PHYSICS — (PAPER —11)

Mathematical Methods of Physics —

Dimensional analysis; Vector algebra and vectocudat; Linear algebra, matrices,
eigenvalue problems; Linear differential equatior@pecial functions (Hermite,
Bessel, Laguerre and Legendre); Fourier seriesriéfoand Laplace transforms;
Elements of complex analysis; Laurent series-potesjdues and evaluation of
integrals; Elementary ideas about tensors; Intrbonicgroup theory, SU(2), O(3);
Elements of computational techniques: roots of fiens, interpolation,

extrapolation, integration by trapezoid and Simpsonle, Elementary probability
theory, random variables, binomial, Poisson andnabdistributions.

Classical Mecanics —

Newton'’s laws; Phase space dynamics, stabilityyaiglCentral-force motion; Two-
body collisions, scattering in laboratory and cesttf-mass frames; Rigid body
dynamics, moment of inertia tensor, non-inertiabnies and pseudoforces;
Variational principles, Lagrangian and Hamiltoniformalisms and equations of
motion; Poisson brackets and canonical transfoonatiSymmetry, invariance and
conservation laws, cyclic coordinates; Periodiciomgtsmall oscillations and normal
modes; Special theory of relativity, Lorentz tramsfations, relativistic kinematics
and mass-energy equivalence.

Electromagnetic Theory —

Electrostatics : Gauss’ Las and its applicationaplace and Poisson equations,
boundary value problems; Magnetostatics : Biot-8al@av, Ampere’s theorem,

electromagnetic induction; Maxwell’'s equations neef space and linear isotropic
media; boundary conditions on fields at interfacBsalar and vector potentials;
Gauge invariance; Electromagnetic waves in freeespdielectrics, and conductors;
Reflection and refraction, polarization, Fresndlaw, interference, coherence, and
diffraction; Dispersion relations in plasma; Lomentnvariance of Maxwell's

equations; Transmission lines and wave guides; Dyeg of charged particles in
static and uniform electromagnetic fields; Radiatfioom moving charges, dipoles

and retarded potentials.



4)

5)

6)

7

Quantum Mechanics —

Wave-patrticle duality; Wave functions in coordinated momentum representations;
Commutators and Heisenberg’'s uncertainty principlairix representation; Dirac’s
bra and ket notation; Schroedinger equation (tieeddent and time-independent);
Eigenvalue problems such as particle-in-a-box, larm oscillator, etc/; Tunneling
through a barrier; Motion in a central potentiabb@al angular momentum, Angular
momentum algebra; spin; Addition of angular momghtgdrogen atom, spin-orbit
coupling, fine structure; Time- independent peratidn theory and applications;
Variational method; WKB approximation.

Time dependent perturbation theory and Fermi's @olRule; Selection rules; Semi-
classical theory of radiation; Elementary theorysehttering, phase shifts, partial
waves, Born approximation; Identical particles, IPawexclusion principle, spin-
statistics connection.

Thermodynamic and Statistical Physics —

Laws of thermodynamics and their consequences; nmitdynamic potentials,
Maxwell relations; Chemical potential, phase etpidi; Phase space, micro- and
macrostates; Microcanonical, canonical and gramibgi@al ensembles and partition
functions; Free Energy and connection with thernmaghyic quantities; First-aid
second-order phase transitions; Classical and goastatistics, ideal Fermi and Bose
gases; Principle of detailed balance; Blackbodyataxh and Planck’s distribution
law; Bose-Einstein condensation.

Electronics —

Semiconductor device physics, including diodesciioms, transistors, field effect
devices, homo and heterojunction devices, devingctsire, device characteristics,
frequency dependence and applications; Optoeldactdmvices, including solar cells,
photodetectors and LEDs; High-frequency devicesluging generators, and
detectors; Operational amplifiers and their appiices; Digital techniques and
applications (registers, counters, comparators sindlar circuits); A/D and D/A
converters; Microprocessor and microcontroller tasi

Experimental Technigues and data analysis —

Data interpretation and analysis; Precision andiracy, error analysis, propagation
of errors, least squares fitting, linear and naedincurve fitting, chi-square test;
Transducers (temperature, pressure/vacuum, magieltic vibration, optical, and
particle detectors), measurement and control; $igoaditioning and recovery,

impedance matching, amplification (Op-amp basestrimentation amp, feedback),



8)

9)

filtering and noise reduction, shielding and graagg Fourier transforms; lock-in-
detector, box-car integrator, modulation techniques

Applications of the above experimental and anadtitechniques to typical
undergraduate and graduate level laboratory exjgeitsn

Atomic & Molecular Physics —

Quantum states of an electron in an atom; Electpn; Stern-Gerlach experiment;
Spectrum of Hydrogen, helium and alkali atoms; Reaktic corrections for energy
levels of hydrogen; Hyperfine structure and isotoghift; width of spectral lines; LS
&JJ coupling; Zeeman, Paschen Back & Stark effetay spectroscopy; Electron
spin resonance, Nuclear magnetic resonance, chleshifg Rotational, vibrational,
electronic, and Raman spectra and diatomic molsg&i@nk — Condon principle and
selection rules; Spontaneous and stimulated emis&mstein A & B coefficients;
Laser, optical pumping, population inversion, ratgiation; Modes of resonators and
coherence length.

Condensed Matter Physics —

Bravais lattices, Reciprocal lattice, diffractiondathe structure factor; Bonding of
solids, Elastic properties, phonons, lattice sjpedikeat; Free electron theory and
electronic specific heat; Response and relaxatibenpmena; Drude model of
electrical and thermal conductivity; Hall effect danthermoelectric power;

Diamagnetism, paramagnetism, and ferromagnetisegti®in motion in a periodic

potential, band theory of metals, insulators anaisenductors; Superconductivity,
type — | and type — Il superconductors, Josephsoctipns;.

10) Nuclear and Particle Physics —

Basic nuclear properties; size, shape, chargeildisivn, spin and parity; Binding
energy, semi-empirical mass formula; Liquid dropdelo Fission and fusion; Nature
of the nuclear force, form of nucleon-nucleon ptt#nCharge-independence and
charge-symmetry of nuclear forces; Isospin; Deutgpooblem; Evidence of shell
structure, single-particle shell model, its valdénd limitations; Rotational spectra;
Elementary ideas of alpha, beta and gamma decalythair selection rules; Nuclear
reactions, reaction mechanisms, compound nucledaedt reactions; Classification
of fundamental forces; Elementary particles (quablesyons, mesons, leptons); Spin

and parity assignments, isospin, strangeness.



ZOOLOGY

The syllabus for the subject based paper of 100 marks. Out of 100 marks objective
questions of 20 marks and descriptive answer questions of 80 marks would be asked based
on the syllabus given below. Duration of paper would be one hour.

Cell Biology : Structure and function of cells and intracellular organelles (of both
prokaryotes and eukaryotes), Mechanism of cell division (mitosis and meiosis) and cell
differentiation; Cell-cell interaction, Malignant growth, Immune cells,

Structure of prokaryotic and eukaryotic cell, Membrane structure and function, Intracellular
compartments, protein sorting, secretory and endocytic pathways, Cytoskeleton, Nucleus,
Mitochondria and chloroplasts and their genetic organisation, cell cycle, Structure and
organisation of chromatin, polytene and lamphrush chromosomes,

Biochemistry and molecular biology of cancer, Oncogenes, Chemical carcinogenesis

Biochemistry :  Structure of atoms, molecules and chemical bonds, Principles of physical
chemistry, Thermodynamics, kinetics, dissociation and association constants, Van der
Waal's electrostatic, hydrogen bonding and hydrophobic interactions,

Structure, function and metabolism of carbohydrates, lipids and proteins, Enzymes and
coenzyme, Respiration and photosynthesis, Enzyme kinetics (negative and positive
cooperativity), Regulation of enzymatic activity, Active sites, Coenzymes, Activators and
inhibitors, Isoenzymes, Allosteric enzymes, Ribozyme and Abzyme.

Metabolism:  Glycolysis and TCA cycle, Glycogen breakdown and synthesis,
Gluconeogenesis, interconversion of hexoses and pentoses, Amino acid metabolism,
Coordinated control of metabolism, Biosynthesis of purines and pyrimidines, Oxidation of
lipids, Biosynthesis of fatty acids, Triglycerides, Phospholipids, Sterols.

Energy metabolism (concept of free energy), Thermodynamic principles in biology, Energy
rich bonds, Weak interactions, Coupled reactions and oxidative phosphorylations, Group
transfers, Biological energy transducers, Bioenergetics.

Physiology : Response to stress, Active transport across membranes, hormones,
Nutrition (including vitamins), Circulation, Physiology of reproduction, Sensory responses in
animals, Neurophysiology and neuroendocrinology.

Genetics : Principles of Mendelian inheritance, chromosome structure and function, Gene
Structure and regulation of gene expression, Linkage and genetic mapping, Extra-
chromosomal inheritance (episomes, mitochondria and chloroplasts), Mutation, DNA
damage and repair, chromosome aberrations, Transposons, Sex-linked inheritance and
genetic disorders, Somatic cell genetics, Genome organisation (in both prokaryotes and
eukaryotes).

Genetic and metabolic disorders, Hormonal imbalances, Drug metabolism and
detoxification, Genetic load and genetic counseling.

Molecular Biology: The law of DNA constancy and C-value paradox, Numerical and
structural changes in chromosomes, genome organization, organisation of chromatin,
polytene and lamphrush chromosomes, Mitochondria and chloroplasts and their genetic
organization.

Fine structure of gene, Eukaryotic genome organisation (structure of chromatin, coding and
non-coding sequences, satellite DNA), DNA damage and repair, DNA replication,
amplification and rearrangements.

Organization of transcriptional units: Mechanism of transcription of prokaryotes and
eukaryotes, RNA processing , Ribonucleoproteins, Structure of mRNA, Genetic code and
protein synthesis.



Regulation of gene expression in pro-and eukaryotes, Attenuation and antitermination,
Operon concept, DNA methylation, Heterochromatization, Transposition, Regulatory
sequences and transcription factors, Environmental regulation of gene expression.
Genomics, Proteomics.

Recombinant DNA technology: Principles and methods of genetic engineering and Gene
targeting, DNA ligases, Topoisomerases, Gyrases, Methylases, Nucleases, Restriction
endonucleases, Plasmids and bacteriophage based vectors for cDNA and genomic libraries.
Applications of recombinant DNA technology in agriculture, health, pharmaceutical and
other industry. Cell and tissue culture in plants and animals, Primary culture, Cell line, Cell
clones, Callus cultures, Transgenic biology.

Evolutionary Biology :  Origin of life (including aspects of prebiotic environment and
molecular evolution), Concepts of evolution, Theories of organic evolution, Mechanisms of
speciation, Hardy-Weinberg genetic equilibrium, genetic polymarphism and selection, Origin
and evolution of economically important microbes, plants and animals.

Environmental biology : Concept and dynamics of ecosystem, components, food chain
and energy flow, productivity and biogeochemical cycles, Types of ecosystems, Population
ecology and biological control, Community structure and organisation, Environmental
pollution, Sustainable development, Economic importance of microbes, plants and animals.

Biodiversity and Taxonomy : Species concept, Biological nomenclature theories of
biological classification, Structural biochemical and molecular systematics, DNA finger
printing, numerical taxonomy, Biodiveristy, characterization, generation, maintenance and
loss, Magnitude and distribution of biodiversity, economic value, wildlife biology,
conservation strategies

Developmental Biology: Gametogenesis in animals , Molecular events during fertilization,
Cleavage patterns and fatemaps, Concepts of determination, competence and induction,
totipotency and nuclear transfer experiments, Cell differentiation and differential gene
activity. Morphogenetic determinants in egg cytoplasm, Role of maternal contributions in
early embryonic development, Genetic regulation of early embryonic development in
Drosophila, Homeotic genes.

Animal behaviour: Feeding, learning, social and sexual behaviour of animals, Parental
care, Circadian rhythms, Mimicry, Migration of fishes and birds, Sociobiology,

Parasitology: Important human and veterinary parasites (protozoans and helminths), Life
cycle and biology of Plasmodium, Trypanosoma, Ascaris, Wuchereria, Fasciola,
Schistosoma and Leishmania, Molecular, cellular and physiological basis of host-parasite
interactions.

Entomology: Arthropods and vectors of human diseases (mosquitoes, lice, flies, and ticks),
Mode of transmission of pathogens by vectors, Chemical biological and environmental
control of arthropod vectors, Biology and control of chief insect pests of agricultural
importance, Plant host-insect interaction, insect-pest management, useful insects, Silkworm.

Immunology: Antigens, Structure and functions of different clauses of immunoglobulins,
Primary and secondary immune response, Lymphocytes and accessory cells, Humoral and
cell mediated immunity, MHC, Mechanism of immune response and generation of
immunological diversity; Genetic control of immune response, Effector mechanism,
Application of immunological techniques.

Tools and techniques:



Principles and application of light, phase contrast, fluorescence, scanning and transmission
electron microscopy, Cytophotometry and flow cytometry, Principles of histology and
histochemistry.

Principles and applications of gel-filtration, ion-exchange and affinity chromatography, Thin
layer and gas chromatography, High pressure liquid chromatography (HPLC),
Electrophoresis and electrofocusing, Ultracentrifugation (velocity and buoyant density).

38. Principles and techniques of nucleic acid hybridization and Cot curves, Sequencing of
proteins and nucleic acids, Southern, Northern and South-Western blotting techniques,
Polymerase chain reaction, Methods for measuring nucleic acid and protein interactions.

Principles of biophysical methods used for analysis of biopolymer structure, X-ray diffraction,
fluorescence, UV, ORD/CD Visible, NMR and ESR spectroscopy, Hydrodynamic methods,
Atomic absorption and plasma emission spectroscopy.

Principles and applications of tracer techniques in biology, Radiation dosimetry, Radioactive
isotopes and half life of isotopes, Effect of radiation on biological system, Autoradiography,
Cerenkov radiation, Liquid scintillation spectroscopy.

Principles and practice of statistical methods in biological research, samples and
populations; Basic statistics—average, statistics of dispersion, coefficient of variation,
Standard error, Confidence limits, Probability distributions (binomial, Poisson and normal);
Tests of statistical significance, Simple correlation of regression, Analysis of variance.




Department of Atmospheric and Space
Sciences

Syllabus (Paper Il) for Ph. D. Entrance
Examination

Atmosphere and its constituents, Synoptic obsematiDiurnal variation of: temperature,
pressure, relative humidity and clouds. Synoptgteays in different seasons: Western
disturbance, Rossby Waves, Westerly Jet Stream.G®ad Wave. Thunderstorms, Dust
storms, Heat wave, Cyclonic disturbances. Monsdonset, Activity, Withdrawal, Breaks,
Depressions, Post-Monsoon Cyclones in the Indias,3¢.E. Monsoon.

Structure and composition of the atmosphere, Equati state for dry and moist air,
Adiabatic and Isothermal Processes, Humidity PatarseVirtual Temperature,

Standard Atmosphere, Laws of thermodynamics, Egfrieptential Temperature, Pseudo-
adiabatic Process, Equivalent Temperature, Equivéletential Temperature, Claussius —
Clapeyron Equation, Stability and Instability, Radmlethod, Cloud entraiment,
Thermodynamic Diagrams. Growth of cloud dropletsblision and coalescence, Bergeron
process

Laws of radiation, long-wave and short-wave radmatRaleigh and Mie scattering,
Absorption spectra of atmospheric gases, Radidtigasfer in the Atmosphere.

Kepler's laws, Polar orbiting and GeostationargBies.

Vectors, Matrices, Partial Differential Equatiohgjmerical solution of Partial Differential
Equations, Numerical Integration schemes, Fouedes, Finite Differences, Methods of
obtaining eigen values, eigen vectors.

Scales of atmospheric motion, Equations of motmalisolute and rotating frame,
Tangential and local coordinate system, Coriolisdép Scale Analysis, Rossby number,
Natural Co-ordinate System, Trajectory and Straass| Blatons Equation, balanced flow-
Geostrophic Flow, Inertial Flow, Cyclostrophic Fland Gradient Flow. Equations of
continuity in cartesian and isobaric co-ordinalésermodynamic energy equation, Pressure
as vertical co-ordinate and Basic equations indsgliCoordinates. Generalized vertical co-
ordinates. Differential Properties of wind Fieldsislation, Divergence, Rotation and
Deformation., Thermal Wind , veering and backingédfmatics of Pressure Fields:
Intensification and Weakening, Deepening and Flliorticity and Circulation. Basic
concepts of numerical weather prediction.




Detailed Syllabus of M.Sc. Biotechnology, March 200

THEORY
SEMESTER |
BT 11 BIOLOGICAL CHEMISTRY |

BT 11.1: BIOCHEMISTRY OF MACROMOLECULES AND BUILDIG BLOCKS
(15L)

Macromolecules (Nucleic acids, proteins, carbohtgdrand lipids) and their building blocks:
amino acids, purine and pyrimidine bases, fattgsaand sugars.
Small molecules of biological importance: vitamarsd minerals.

BT 11.2: Introduction to Enzymology, Metabolism andBioenergetics (a5L)
Enzymes: classification, catalysis, kinetics, ragjoh (fine, coarse and metabolic control).
Coenzymes and cofactors, and their relevant reetidllostery.

Metabolic pathways: glycolysis, Krebs cycle, pestoghosphate pathways, glycogen
metabolism, fatty acid biosynthesis and oxidatmngdative phosphorylation.
Thermodynamics in biological systems.

BT 11.3: BIOCHEMICAL TECHNIQUES
(15L)

Spectroscopy: UV-Vis, Fluorescence.

pH and Conductivity.

TLC, Chromatography, Radioactivity.

Native and SDS Polyacrylamide gel electrophoresi3,electrophoresis.

BT 11.4: Introduction to Molecular Biology 13)
Concept of gene (prokaryote and eukaryote).

Structure and organization of genome (gene fargiye cluster, repetitive DNA). Structure
and function of chromatin.

DNA replication, transcription and translation.

Post translational modification and transport afteins.

BT 12 CELL BIOLOGY

BT 12.1: Cell Structure and Methods in Cell Biology (15L)
Cell: structural and functional organization.

Cell motility.

Ultrastructure and Electron microscopy.

Fractionation of subcellular organelles.

Microscopy, Morphometry, Cell counting.

BT 12.2: Biomembranes and Trans-Membrane Signaling (15L)

Biomembranes: structure-function relationship.

Cell signaling: Cell surface, Hormone, receptorsd asignal transduction and second
messengers.



BT 12.3: Cell Dynamics, Cell Differentiation, CellDeath, and Transformation (15L)
Cell dynamics, cytoskeleton and cell surface.

Extracellular matrix.

Cell-cell interactions and cell matrix interaction.

Cell lineages and the context of Developmentaldgyl

Cell differentiation, hormones and growth factors.

Apoptosis.

The transformed cell.

BT 12.4: The Plant Cell (15L)

Plant cell wall - primary and secondary, role iowth and development.

Plamodesmata, role in sugar loading, virus traretier

Plastids - biogenesis, structure and types, chlaspiNucleus interaction, Rubisco,
photosynthesis.

Cytosenescence, cytoquiescence.

BT 13 QUANTITATIVE METHODS

BT 13.1: Biostatistics
(15L)

Statistical population, sample from population,dam sample.

Tabular and graphical presentation.

Mean and standard deviation of group and ungrodpéal

Probability, relative frequency, probability digtution.

Binomial, poisson and normal distribution.

Test of significance, test for proportion, means atandard deviations, F and t test, chi-
square test for goodness of fit.

Theory of errors, errors and residuals, precisioeasure of precision, probable error of
function, rejection of observation.

Methods of averages and least squares.

Correlation and linear regression, associatedfesgnificance.

Analysis of variance for one and two way classtfma

Design of experiments, randomization, replicatiooal control, completely randomized and
randomized block design.

Nonparametric tests.

BT 13.2: BIOMATHEMATICS
(15L)

Differential and integral calculus.

Derivative and its physical significance, basicesufor differentiation (without derivation)
maxim and minima, their applications in chemisgyact and inexact differentiation with
specific emphasis on thermodynamic propertiesjgatifferentiation.

Curve sketching.

Basic rules for integration (without derivationdgfinite and indefinite integrals, geometric
meaning of integration, applications in the biol@md chemistry.

Solutions to quadratic and cubic equations.

Differential equations.

Separable variable, homogeneous, exact and lingaatien, equations of second order
Applications of differential equations in chemistry

Determinants evaluations of 3 x 3 determinants,rioced manipulations, simultaneous
equations and inversion.

Interpolation and polynomial fitting.



BT 13.3: BASIC CONCEPTS IN COMPUTING
(15L)

Overview and functions of computer system.

Input and output devices.

Storage devices: hard disk, diskette, magnetic fapdD, ZIP devices, digital tape, CD-
ROM, DVD (capacity and access time).

Main Circuit Board of a PC: chips, port, expansstots.

Memory: register, buffer, RAM, ROM, PROM,EPROM, HEBM (comparison).

Types of processing: Batch, real-time, online,ioél

History of computers; evolution, generation of catgps (I,11,111,1V,V), classification of
computers (main frames, mini computers, microcomsuit special purpose), comparison
with memory, power, cost, size- then and now.

Types of modern computers: the workstations, th@gamputers, the main frame
computers, parallel processing computers, the stgpaputer.

An overview of computer viruses: what is a virusfug¥ symptoms, how do they get
transmitted ? what are the dangers ? general drenau

Introduction to operating systems: operating systencept, windows 98.XP, windows
server NT/2000, UNIX/LINUX.

The internet and its resources, world wide web (Wvassociated tools, services, resources
and various terminologies.

Searches on medline, bibliographic databases, etc.

BT 13.4: COMPUTER NETWORKING (15L)

OSI reference model.

Network topologies and protocols.

Data communication (ISDN,VPN,DSL, cable modem,utel modem, etc).
Communication links (wire pairs, coaxial cablebrd optics, microwave, satellite, etc).
Local area network (LAN), wide area network (WAN)etropolitan area network (MAN).
Network security (firewall, packet filtering, etc).

SEMESTER I
BT 21 MOLECULAR BIOLOGY

BT 21.1: Genome Organization and Structure (15
Organization of viral, prokaryotic and eukaryotengmes: DNA reassociation kinetics (Cot
curve analysis), repetitive and unique sequendestiks and sequence complexities, satellite
DNA, DNA melting and buoyant density.

Organelle genomes.

Rearrangement and amplification of DNA in the gerom

Genomics and proteomics.

BT 21.2: DNA Replication and DNA Repair (15L)

DNA replication models, DNA polymerases - mode afan.

DNA damage, DNA repair and recombination.

RNA polymerases and reverse transcriptase: steietod mechanism of action.

Enzymes involved in DNA modifications, methylasdsmethylases, DNases, DNA gyrase,
Topoisomerases.



BT 23.3: Structure-Function of Chromatin and Gene Epression (15L)
Chromatin structure and remodeling in relation éme expression, DNase hypersensitivity,
DNA methylation.

Transcription, its regulation and transcriptiontéas.

Post-transcriptional processes and transport of RNA

Organization and structure-function of ribonuclexpms.

Protein synthesis: Genetic code, mechanism andatégu of protein synthesis.

BT 23.4: MOLECULAR BASIS OF DEVELOPMENT
(15L)

Molecular basis of development in animals and glant

Homeobox gene expression and Pattern formatiomglaevelopment.

DNA methylation, gene expression, chromosomal imatibn and sex determination.
Oncogenes, proto-oncogenes and etiology of cancer.

BT 22 GENETICS

BT 22.1: Mendelian Genetics (15L)
Mendelian principles, Concept of Dominance, midtipallelic systems, sex-linked
inheritance, Epistasis, Pleiotropy, Penetrancekdge studies, genetic maps.

Quantitative genetics and applications.

Plant genetics: Inbreeding and heterosis, and pigmovement.

Population genetics: Hardy-Weinberg law.

Sex determination and dosage compensation.

Mutation, Chromosomal aberrations.

Genotoxicity: detection and assays.

ANIMAL MODELS ( DROSOPHILA, CAENORHABDITIS) IN THE STUDY OF

GENETICS.

BT 22.2: MICROBIAL GENETICS (15L)

Gene mapping in phages, bacteria.

Point mutations, isolation of auxotrophs, condiéibiethals and suppressor mutations.
Control of gene expression in bacteria. Operon epntactose, arabinose and tryptophane
operons.

Genetics of biosynthetic pathways.

Transposons in prokaryotes and eukaryotes.

Mutagenesis: mutagenic agents, mechanisms of meage

Expression of mutations- gene mutation.

Transformation.

Detection of DNA damage at molecular level, Ames.te

BT 23a MICROBIOLOGY

BT 23A.1: General Microbiology (15L)
Distribution, classification and life cycles of Ibada, fungi, anaerobes, cyanobacteria
protozoa and others.

Growth kinetics, cultivation, propagation and pregaéon.
Handling pathogens.

Sterilization.

Antibiotics, drug resistance, MDR.



BT 23a.2: Applied Microbiology and Diagnostics
(15L)

Nutrients and energetics Biomass, Y (ATP) and neaiamce energy.

Microbiology for public health: mycobacteria, erteacteria, and protozoa.

Anaerobes, soil bacteria, agrobacterium nitrogeation.

Extremophiles.

Industrially important microbes secondary metabslit biotransformations, ethanol
production.

Microscopic identifications, immuno probe tests, RPCapplication in diagnostic
microbiology.

BT 23b VIROLOGY

BT 23b.1: General Virology (15L)
Classification of viruses.

Propagation of animal viruses.

Propagation of plant viruses & bacteriophages.
Morphology and ultrastructure of viruses.
Steps involved in virus replication.

Replication of viruses:

RNA viruses: polio and measles (+ve strand)
RNA viruses: VSV and influenza (-ve strand)
DNA viruses: pox, adeno, herpes

Retro viruses.

Replication of Bacteriophages.

Replication of Plant viruses.

BT 23b.2: Applied Virology and Diagnostics (15)
Antivirals.

Anti-retrovirals.

si RNAs.

Viral diagnostics: Immuno diagnosis, molecular diag)s.
Laboratory tests in viral diagnosis.

Viral vaccines (conventional).

New vaccine candidates: proteins and peptides, DNA.
Viral vectors.

Vaccine trials.

Antiviral Drug designing

BT 24 IMMUNOLOGY

BT 24.1: Immunology - | (15L)

Introduction, History, Phylogeny.

Immune system overview, innate and acquired imnaysem.
Components of immune system.

Structure and function of antibody.

Inflammation, opsonization.

Primary and secondary lymphoid organs.

Complement.

B cell, T cell ontogeny.

Characteristics of antigen, T cell dependent addpendent antigens.



Hypersensitivity.
Primary and Secondary immune responses.
Techniques in humoral immunology.

BT 24.2: Immunology - Il (15L)
BCR and TCR structurgdTCR.

Generation of diversity.

MHC | and Il gene, polymorphism.

Generation of immune response.

T helper, T cytotoxic cells.

MHC peptide interaction.

Antigen presentation, secondary signaling.
Immunological disorders and autoimmune diseases.
Lymphocyte traffic.

Techniques in cellular immunology.

Immune response to viral and bacterial lymphatiedtion.

BT 25 BIOINFORMATICS (30 L)
Introduction to Biological Databases, Database Biog/and Data Retrieval

- Sequence databases

- Genome Databases

Application of Bioinformatics Approaches for anatysind interpretation of Sequence Data
and using

- Homology Searches

- Sequence Alignments

- Pattern Searching

Application of Bioinformatics Approaches for anat/sand interpretation of Genome data
such as

- Gene prediction

- Full Genome comparison etc.

Introduction to computational structural biology

- Protein structure prediction using computatianathods

- Structure analysis

- Classification of Proteins etc.

SEMESTER Il
BT 31 TISSUE CULTURE (PLANT & ANIMAL)

BT 31.1: INTRODUCTION TO TISSUE CULTURE TECHNIQUES
(15L)

Introduction to tissue culture: Definition, print@pand significance of tissue culture.
Animal tissue culture.

Maintenance of sterility and use of antibiotics,ddplasma and viral contaminants.
Various systems of tissue culture - their distisping features advantages and limitations.
Culture medium: Logic of formulation (natural medsgnthetic media, and sera).
Methodology: i. Primary culture: Behaviour of lseproperties, utility.

il Explant culture. iii. Suspension culture.

Development of plant tissue culture.

Totipotency of plant cells and its realizationvitro.

Nutrient media: obligatory and optional constitigent

Incubation systems: static agitated culture systems



BT 31.2: ANIMAL CELL ORGAN CULTURE
(15L)

Cell lines: Definition, development, maintenanced ammnagement and Cell adaptation.
Established cell lines: Their characteristic feasuand utility, Cross contamination hazards.
Characteristics of cells in culture.

Contact inhibition, anchorage (in) dependence;aallcommunication etc, Cell senescence.
Cell and tissue response to tropic factors, Cultuaf different cells.

Designing of an experiment in tissue culture anspoase assessment. Significance of
various controls.

Growth studies: Cell proliferation, cell cycle, o8is in growing cells.

Organ culture: Methods, behaviour of organ explantl utility of organ culture.

Organ transplants. Freeze storing of cells andsgrart of cultures.

Mass production of biologically important compound.

Harvesting of products, purification and assays.

Propagation of viruses (viral sensitivity of cetfids).

Cell cloning and cell synchronization.

Separation of cell types: Various methods: advagamd limitations; Flow cytometry.
Nuclear transplantation, Cell hybridization, Trastdifon studies.

BT 31.3: PLANT CELL, TISSUE AND ORGAN CULTURE
(15L)

Growth and differentiation of cultured cells anskties.

Cytodifferentiation, organogenesis and embryogesnesi

In vitro culture: physical, chemical and genotypic factor.

Culture systems: organ, callus, cell and protoptaltres.

Assessment of growth and developmentitro.

Plant Growth Regulators: mode and mechanism obmcti

Secondary metabolism in cultured cells, increasesemfondary metabolite production by
suitable media supplements like elicitors, stras$oirs, precursor.

Tissue culture of lower plants, algae, lichens larydphytes.

Genetic and epigenetic variation, spontaneous gewetiation, in vitro variation existing in
cell populations or induced by culture conditions.

BT 31.4: Applications of Tissue Culture (15L)
Commercial applications of animal tissue culturésslie culture as a screening system.
Cytotoxicity and diagnostic tests.

Development and preparation of vaccines against iatting organisms, mammalian
cloning.

Establishment of cell lines from tissues of gendiseases.

Applications of Genetic manipulations.

Commercial applications of plant tissue culture:sBlaropagation, Medicinally  important
compounds.

Screening of cell linesfor novel variations: dseaesistant, stress tolerant

Transgenic plants.

BT 32 FUNDAMENTALS OF GENETIC ENGINEERING
BT 32.1: Basics of Genetic Engineering (15L)

General introduction and concept.
DNA modifying enzymes and restriction enzymes



Cloning strategies: Genomic libraries, cDNA libes; single gene cloning.

Vectors in gene cloning: Types of vectors and ahat vectors- Plasmids, cosmids, lamda
phage vectors, shuttle vectors, BACs and YACs

Choice of hosts, Methods for transferring recombinaNA to host cells (Transformation
and Transfection)

Screening and selection for transformants : Hybations- colony, Southern, Northern,
Western, Detection (radioactive and non-radioaginaeedures).

DNA sequencing techniques including automated DEdugncing.

Site-directed mutagenesis.

BT 32.2: Expression Systems in Genetic Engineering (15L)
Various expression vectors in bacteria and eukasyot

Choice of appropriate hosts, Induced expression.

Chimeric constructs, Expression of industrially omant products.

BT 33 BIOLOGICAL CHEMISTRY Il

BT 33.1: Advanced TECHNIQUES IN BIOCHEMISTRY & MOIGULAR BIOLOGY
(15L)

Chromatography: gel permeation, adsorption (ionharge, affinity), partition, HPLC,
protein purification.

2-D analysis and Maldi-Tof in Proteomics

Centrifugation techniques.

Nucleic acids techniques: Agarose gel electroplgresrious blotting techniques, PFGE,
siRNA technology, Microarray analysis.

BT 33.2: TECHNIQUES FOR MACROMOLECULAR STRUCTURE
(15L)

IR, NMR, CD, X-ray diffraction- introducing the coept of lattice, symmetry, unit cell,
crystal system etc., STM, MALDI- TOF.

Biochemical structures: proteins, nucleic acidsl gmds.

Secondary structure, Ramachandran plots, structuenction correlations, anatomy of
biological macromolecules.

Sequencing of proteins and nucleic acids.

BT 34 BIOCHEMICAL ENGINEERING

BT 34.1: Theory and Design of Bioreactiors (5L
Mathematical aspects of enzyme reactions and laictoes.

Simulation of reaction kinetics and reactors.

Construction and design of bioreactors.

Scaling up of processes.

BT 34.2: Transport and Process Control (15L)

Transport phenomena in biochemical engineering:sntesnsfer, heat transfer, mixing,
rheology

BT 35 PLEURIPOTENT CELL TECHNOLOGIES AND REPRODUCTI ON



BT 35.1:CELLS OF REPRODUCTION AND EARLY DEVELOPMENT
(15L)

Gamets and fertilization

Early development: Metabolic activation, cytoplasmearrangement, embryonic induction,
cell lineages, pattern formation.

Embryonic stem cells, cell differentiation

BT 35.2: STEM CELL CONCEPT AND TECHNOLOGIES

(COMMITTED CELLS AND LATE DEVELOPMENT
(15L)

STEM CELLS, EMBRYONIC STEM CELLS, DIFFERENTIATION.

ES CELL TECHNOLOGIES, TRANSGENICS AND KNOCK OUTS.

GENE THERAPY.

HUMAN CLONING AND BIOETHICS.

SEMESTER IV
BT 41 STRUCTURAL BIOLOGY

BT 41.1: Protein Crystallography and Structure Analysis (15L)
Symmetry, point groups, crystal systems, spacepyo
Representations of waves, equivalence of Laue aag 8equations
Ewald’s sphere and reciprocal lattice

Reciprocal lattice parameters, transformationgprecal lattice vector
Expression for structure factor, diffraction as Feutransform

Atomic scattering factor, Mathew’s number, totahrher of reflections
Systematic abscrises

Phase problem, patterson fuction, harker linespdaues
Isomorphous method and anomalous dispersion method

Harker construction

Statistical considerations of phase determination

Direct methods of structure determination

Stucture refinement, structure validation

Structure of proteins (examples)

Fibre diffraction

BT 41.2: Solution Studies (15L)
Application of NMR spectroscopy to determine stanetof proteins and nucleic acids

2D NMR. (COSY, NOSEY, SECSY techniques) Nuclear @ueasser effect and its
application in biopolymer structure determination.

Application of fluorescence spectroscopy in biopody structure determination.

BT 42 INDUSTRIAL BIOTECHNOLOGY

BT 42.1: Enzyme and Bioprocess Technology (15L)
Enzyme technology : Enzyme as biocatalysts, enztnaeture and function, applications of
enzymes, immobilization of enzymes, in vitro-stapibf enzymes.



Bioprocess technology: why R&D and pilot scale prcttbn, down stream processing,
fermentation technology and operations, produgti@tesses for food, feed, therapeutic
proteins, industrial enzymes, organic acids, ethpramuction etc.

BT 42.2: Waste Management (15L)
Microbial bioremediation, conversion of municipagjricultural, petrochemical, animal etc
waste into industrially useful products. Compostiniggas production.

Costing and economics.

BT 43 Applications of genetic engineering
BT 43.1: APPLICATIONS TO MEDICINE AND AGRICULTURE
(15L)

Concept

Pharmaceutical products: Human protein replacentnan therapies, vaccines

DNA analysis in diagnostics: Methods of DNA anadysindentification and diagnosis of
genetic diseases, infectious diseases, environimaotatoring.

Gene therapy: types, vectors, methods, safety dvahaes.

Agriculture: Transgenic plants — enhancing resistan pests, nutritional value, modification
of ornamental plants, bioengineered food, vegetadteines, plantibodies, biopharming.
DNA marker technology in plants

DNA fingerprinting and forensic applications

BT 43.2: BIOINFORMATICS IN GENE AND PROTEIN ANALYSS, IPR AND
PATENTS, BIOSAFETY REGULATIONS
(15L)

Concept on data base in Protein and nucleic acids.

Various programmes for sequence comparison angsasal

Human genome sequences.

Molecular modeling and structure function relatioips

Proteomics.

General concept of patenting, International andaim&cenario, WTO.
Evolution of patenting system.

Biosafety regulation and practices in genetic e@glimg research.

BT 44 PLANT BIOTECHNOLOGY

BT 44.1: Plant Tissue Culture in Plant Propagation (15L)
Somaclonal variation: applications and limitations.
Exploitation for selecting superior phenotypes sedise resistant, stress tolerant, high
secondary metabolite producing. Screening pro@sdur
Micropropagation - Seed versus soma, use of Miogggation in multiplication of specific
genotypes, rare and/or improved varieties, endaaggrecies. Disease elimination.
Morphogenesis, regeneration of plantlets, multgilan of plantlets, rooting.
Hardening of micropropagated plants and their fean® soil, Micropropagation methods
for the following category of plants (one exampte ach category) (a) Floriculture (b)
Horticulture (c) Medicinal and ornamental plantd) Cereal, pulse, oilseed and fiber crops
(e) Forest trees, fruit trees.
Problems in propagating trees namely systemic ocanents, phenolic leaching, seasonal
variation in response, genotypic recalcitrance



BT 44.2: Advances in Plant Biotechnology and GenetiManipulations (15L)
Commercial production of tissue cultured plant3-Technology transfer, equipment and
procedures (i) Asceptic techniqgues and control cohtamination in a commercial
laboratory, quarantine, pathological indexing.,Kaayging, cost analysis, marketing.

Somatic embryogenesis system and artificial seedyation.

Commercial production of secondary metabolites gqusiall cultures- Use of bioreactors,

immobilized cells. Biotransformations. Applicatioasd limitations.

Cryopreservation and ex situ conservation of geaspl

Genetic improvement of plants through tissue caltepomparison with classical methods

(a) Transgenic plants, antisense RNAs, tissue fpesequences, elimination of plant
viruses.

(b) Homozygous plant production through anther l@vpollen cultures.

(c) In vitro pollination and fertilization, embry@scue endosperm culture and production of
seedless plants.

(d) Protoplast culture and its use in genetic improent: (i) Somatic hybridization, cybrids:
limitations (ii) Micromanipulation of genes usingopoplasts.
Genetic engineering in plant biotechnology.

BT 45 CHEMICAL SYNTHESIS AND SCREENING IN BIOTECHNO LOGY

BT 45.1: Synthesis and Interaction of Biological Maromolecules (15L)
Synthesis of oligonucleotides and their uses igmatics.

Synthesis of oligopeptides.

Synthesis of polysaccharides: principles and appbaos.

BT 45.2: Conceptualization of Drug molecules BL)
High throughput synthesis and high throughput stneg

BT 46 GENOMICS AND PROTEOMICS

BT 46.1: Genomics 15()
Introduction to genomics, sequencing strategieswioole genome analysis, sequence data
analysis.

Comparative genomics, genome annotation.
Structural genomics.

Functional genomics.

Global analysis of gene expression.
Transcriptomics and microarray.
Toxicogenomics.

Pharmacogenomics.

BT 46.2: Proteomics (15L)
Strategies in proteomics.

Structural/functional proteomics.

Proteomics methodologies.

Computational approach for studying protein—protetaractions.

Proteomics applicatioons: drug development, screeaf diagnostic markers, identification
and characterization of novel proteins.

BT 47 IMMUNOTECHNOLOGY

BT 47.1: Molecular Immunology (15L)
Cytokines.



T cell education, Affinity maturation.
Immunological Memory.

Cell-cell interaction, signal transduction.
Development of tolerance.

Characteristics of T helper and Tc TL and B cefitte.
Transplant immunology.

Bone marrow chimera.

Auto immunity, molecular mimicry, Therapy.
Monoclonal antibody.

Techniques in molecular immunology.
Network theory.

BT 47.2: Immunotechnology (15L)
Animal models and transgenic animals and theirg@munology.

Experimental immunology.

Vaccine development.

Stem cell technology.

Molecular modeling and Bioinformatics.

Chimeric antibodies, phage display, antibody engjiimg).

Large scale manufacture of antibodies.

Manufacturing of immuno diagnostics.

Recombinant vaccines, combined vaccines, polyvalactines.




Entrance Examination: Ph. D. in Computer Science

Following are the broad areas under which the cltdiappearing for Ph.D. entrance test will be
examined. Topics covered in the books followinghesubject area, upto the postgraduate level
comprises the syllabus for this test. Alternatelsooeferences which cover the same topics may
be used instead. Candidates are expected to hanepoaficiency in programming. No specific
programming language for the test is expected.esitsj
1. Theory of Computing
Introduction to Algorithms, Cormen, Leiserson, RiyeKlein, MIT Press.

Introduction to Automata theory, Languages and Qaatmpn John E. HopcroftRajeev
Motwani, Jeffrey D. UllmanPearson Education

2. Operating Systems

Operating System Concepts, Avi Silberschatz, Fgder Galvin, Greg Gagne, John Wiley
Publication.

The Design of UNIX Operating System, M. Bach, PearSducation
3. Computer Architecture

Computer Architecture: A Quantitative ApproachiH&nnessy, D. Patterson, Pub. Morgan-
Kaufman

Computer Organization and Design, J. HennesselaRerson, Elsevier India Private Limited
4. Databases

Database Management SystefmgRaghu Ramakrishnaend Johannes Gehrke, McGraw-Hill
Higher Education

5. Networking

Computer Networks, A. Tanenbaum, Pearson Education

6. Programming Languages and Translators

Programming Languages: Concepts and Construct$ Se#vi, Addison Wesley

Compilers: Principles, Techniques, and Tools, Alf¥e Aho, Monica S. Lam, Ravi Sethi, and
Jeffrey D. Ullman, Pearson Education

Linker and Loaders, J. Levin, Morgan-Kaufman
System Software: An Introduction to Systems Prognamg, Leland L Beck, Pearsoiducation
7. Computer Graphics

Computer Graphics: Principles and Practice in @e¥aD. Foley, Andries van Dam, Steven K.
Feiner, John F. Hughes, Addison Wesley



8. Artificial Intelligence

Artificial Intelligence: A Modern Approach, Studrussell and Peter Norvig, Prentice Hall



School Of Energy Studies
University of Pune

Syllabus for PhD Entrance Examination February -200

(PhD in Physics, Energy)

Basics of Thermodynamics

Basic Units, Dimensions and Conversions For Ene@gpyncepts of Energy, Heat and Work,
Ideal gas law, Ist and Il law of thermodynamicso&&d and Open Systems)

Thermodynamics power cycles, Reversible heat Engywde, I.C. engine cycles, Carnot
Cycle, Rankine Cycle, Otto Cycle, Vapor Refrigeyat& power Cycle etc.

Classification of Energy Sources

Classification of Energy Sources

Principle fuels for energy conversion: Fossil fudsiclear fuels.

Conventional & Renewable Energy

Energy Sources: prospecting, extraction and resowssessment and their peculiar
characteristics.

Direct use of primary energy sources, Conversioprwhary into secondary energy sources
such as Electricity, Hydrogen, Nuclear energy etc.

Energy Conversion through fission and fusion, Naicj@wer generation etc.

Basics of Mechanical Engineering (Energy Related)

Sterling Engines, Steam Engine, Internal Combussgstems and external combustion
system, Overview of different types of turbines.

Mechanical Engineering and Overview: Basic Engimge concepts and design
considerations, Governing regulations and codestardlards,

Strength of Materials, mechanical properties ofenals, mechanics of materials
Torque and Power: Basic theory, Shafts, Flywhetels e
Power Transmission: Concepts of Belts Drives, GgarCoupling etc.

Bearing and Lubricants as Energy Saving Measures



Electromechanical energy: Electric to mechanicakgy conversion, Electric Motors.

Basics of Electrical Engineering (Energy Related)

Fundamentals of Electricity: Concepts of differefgctrical parameters like voltage, current,
frequency, D.C and A.C circuits, Electrical powadanergy.

Electrical loads — Resistive, Inductive and Capaeit

Phasor Notation, Power in A.C. Circuits, Single dimlee Phase A.C. Power, Star and Delta
connections, Voltage levels.

Transformers, Generators, Alternators etc.

Conversion of Thermal, Chemical, Electromagnetid Eiechanical energy into electricity.
Electrical Energy Sources

Importance of Electrical energy in modern industsiaciety, Production of electricity using
coal, oil, natural gas, nuclear fuels and hydé&d relative advantages and disadvantages (i.e.
conversion of Thermal, Nuclear, hydel energy ilex&ic energy)

Electricity generation using Renewable Energy Sesir@asic Principles and Applications.
(Conversion of Electromagnetic energy and naturalgy sources like solar radiation, Wind,
Ocean waves, Solid waste etc. to electricity)

Conversion of chemical energy into electrical egdfgel cell)

Thermal power plant, nuclear power plants and hgléiiric power plant, Transmission and
distribution of electricity, Villages electrificatn program and problems in India.

Solar Energy

Sun as Source of Energy, Availability of Solar EyeMNature of Solar Energy, Solar Energy
& Environment.

Various Methods of using solar energy —Phototherflabtovoltaic, Photosynthesis, Present
& Future Scope of Solar energy.

Hybrid wind energy systems - wind + diesel powemdv+ conventional grid, wind +
Photovoltaic system etc.

Bio-mass

Biomass: Generation and utilization, Propertiesbimimass, Agriculture Crop & Forestry
residues used as fuels.

Biochemical and Thermo-chemical Conversion, CombuosGasification, Biomass gasifiers
and types etc.

Applications of Gasifiers to thermal power and Eag, Biomass as a decentralized power
generation source for villages



Concept of Bio-energyPhotosynthesis process, Bio-fuels, Biomass ressuBio based
chemicals and materials

Thermo-chemical Conversion: Pyrolysis, Combust®asification, Liquification.

Bio-Chemical Conversion: Aerobic and Anaerobic aasion, Fermentation etc.
Bio-fuels: Importance, Production and applications.

Bio-fuels: Types of Bio-fuels, Production procesaes technologies, Bio fuel applications,
Ethanol as a fuel for I.C. engines, Relevance withan Economy.

Bio-based Chemicals and Materials: Commercial ardludtrial Products, Biomass, Feed
stocks, Chemicals, Plastics, Fibres etc.

Government Policy and Status of Bio fuel technadegn

Biomethanation

Importance of biogas technology, Different Type8afgas Plants.

Aerobic and anaerobic bioconversion processespwsrsubstrates used to produce Biogas
(cow dung, human and other agricultural waste, mipal waste etc.)

Individual and community biogas operated enginesthair use.

Removal of CQand HO, Application of Biogas in domestic, industry arehicles.
Bio-hydrogen production.

Isolation of methane from Biogas and packing asditlization.

Wind Energy

Wind Energy: Basics & Power Analysis,

Wind resource assessment,

Power Conversion Technologies and applications,

Wind Power estimation techniques,

Principles of Aerodynamics of wind turbine blade,

Various aspects of wind turbine design,

Wind Turbine Generators: Induction, Synchronous hiree; constant V & F and variable V
& F generations, Reactive power compensation.

Site Selection,
Concept of wind form & project cycle,

Cost economics & viability of wind farm,

Energy Storage



Need and importance of Energy storage in Conveati@md Nonconventional Energy
Systems. Technical Aspects (Measurements, Quantify)

Various forms of Energy Storage: Thermal, Chemibtétchanical, Electrical and Nuclear
Techno Commercial Analysis (Economical aspects),

Energy Storage: Devices and Systems.

Hydrogen Energy
Hydrogen as a renewable energy source, Sourcegdvben, Fuel for Vehicles.

Hydrogen Production: Direct electrolysis of water, thermal decompositiof water,
biological and biochemical methods of hydrogen putign.

Storage of Hydrogen:Gaseous, Cryogenic and Metal hydride

Fuel Cell - Fuel cell — Principle of working, construction aagplications.

Nuclear Energy

Basics of Nuclear properties, size, shape, chaggeldition, spin n parity, binding,
Nature of nuclear force, Evidence for nuclear ssieiicture,

Basic principles of particle detectors — ionizatchrambers.

Radioactive decays (alpha, beta, gamma), theisifleestions and characteristics.
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Department of Geography
University of Pune

M.Phil/Ph.D. Entrance Exam Syllabus for Geography sbject

Climatology

Unit 1: General Climatology and Synoptic Climatofog

i)
i)

ii)

Development of modern climatology and tropiciinatology.

Atmosphere: composition & structure, Heat bugider masses, Fronts, Cyclones
and anticyclones, Thunderstorms, Atmospheric catoorh, Pressure and winds,
Lapse rate, Stability and instability of atmospheti@nate change: theories and
causes.

Classification of climates — Emperic & GenerlCoppen’s and Thornthwaite’s
shemes of classification, Station Model, coding dadoding of synoptic data,
Climatic maps and diagrams.

Unit 2: Monsoon Climatology

i)
i)

ii)

Definitions of monsoon, Historical background.

Classical theory of monsoon, East and souttaAsnonsoon, Monsoon model:
driving mechanism, realistic monsoon model, onadtwithdrawal; temperature,
pressure, wind distribution, Interseasonal and-ameual variation, monsoon
forecast.

Preparation of temperature, rainfall, press@te. distribution maps, Use of
Tephigram,

Unit 3: Agro-meteorology and Applied Climatology

i)
i)

ii)

Development of Agro-meteorology and applied @taiogy.

Plants and energy related agrometeorologiaaheints, plants and moisture
related agrometeorolgical elements, Droughts

Methods for computing PET, Agroclimatic claBsation, Agroclimatic indices,
Comfort indices, Heat and cold wave analysis, di@reand architecture

Population / Settlement Syllabus

Unit 1. Population Geography

)

Nature, scope and concepts of Population GebgrgpMortality, Fertility,
Migration and nuptiality),

Approaches to the study of Population Geogradbgmographic transition
Theory, Pre Malthusian and post Malthusian theories

Population problems in developed and develgptountries, recent trends in
population Geography.



Unit 2. Urban Geography

)] Concepts in Urban Geography- Urban hinterlanah@bation,
Suburbanization, Rural-urban Divide,

i) Urbanization curve, Morphological models in arbGeography, Central
Place theory.

i) Problems of urbanization and recent trendariman Geography.

Unit 3. Rural Geography

) Distribution of Rural Settlement, Size and spgcRural Settlement.
i) Land holdings and land tenure system, Concéotraand dispersion of  rural
settlements.

i) Problems in rural India and recent trends ur& Geography

Economic Geography

Unit 1 : Agricultural Geography
i.  Nature, Scope and significance of Agricultural geography. Approaches to
the study of Agricultural geography, Place of Agriculture in the world and
regional economies.

ii. Factors influencing agricultural patterns — physical and non-physical
determinants, Agricultural regionalization.

lii.  Agricultural systems of the world — Nomadic herding, shifting cultivation,
intensive subsistence village, mixed farming, commercial grain farming,
plantation agriculture.

Unit 2 : Geography of Resource and Development
I.  Need for study of Resource Geography, Classification of Resources, Natural
resource distribution.
ii.  Human resources, conservation of resources, Resources and development
iii.  Growth and development, Characteristics of Development and Developing
economies, Economic Systems.
Unit 3 : Transport and Trade Geography
[ Meaning of transport Geography, Types of transportation, transport network
and its
measurement
Ii Problems of urban transport, factors associated with modes of transport
iii Trade definition, characteristics of trade, Different trade theories, International
Trade
Unit 4 : Industrial geography
[ Nature and scope basis of industrialization
ii Models of industrial location : Weber, Losch, Greennut, and Isard’s models
ii Industrial Regions of India



Geomorphology

Topic

Sub-topics

Learning points

GEOMORPHOLOGY

Fundamentals of
geomorphology

1) History of Geomorphology

2) Concepts, Paradigms,
Theories, Approaches and
Models in geomorphology

3) Role of climate, geology,
structure, tectonics and time

Geomorphic process
and landforms

Processes and landforms associated
with

1) Weathering

2) Mass movement

3) Soils

4) Fluvial

5) Coastal

6) Glacial

7) Aeolian

8) Karst

Techniques and
Methods in
Geomorphology

Qualitative methods and analytical
techniques —

1) Geomorphometry

2) Geomorphic mapping
3) Process studies

4) Sediment analysis

5) Terrain evaluation

6) Geo-statistical methods
7) Radiometric dating

8) DEM-based studies

9) Remote sensing and GIS
10) Modeling




UNIVERSITY OF PUNE
INTERDISCIPLINARY SCHOOL OF HEALTH SCIENCES
Ph.D ENTRANCE EXAMINATION

The Interdisciplinary School of Health Sciencesudfa Ph.D. programme in Health
Sciences.

Number of seats: 8

Eligibility : Masters degree in Health Sciences, public headthrelated disciplines of life
sciences, social sciences, statistics, clinica®s and pharmaceutical sciences.

Examination Modality :

Paper A : Common Entrance Examination — 100 marks
Paper B : Special paper — 100 marks

Interview — 100 marks

Syllabus for Paper B :

a) Part | : 20 x 1 mark questions on subjectsirgab public health, medical microbiology,
genetics, immunology, biostatistics, social isseesnts and policies.

b) Part Il : Comprehension, analytical skills andgtiwwg ability relating to a health issue
* 5 mark x 10 questions
e 15 mark x 2 questions



University of Pune
Ph.D. Entrance Examination and Course work in Mimlmgy

I] Ph.D. Entrance Examination in Microbiology
A] General Structure of the Entrance examination :

Paper Time in minutes Nature of questions Total Ma
Paper | 60 MCQs 10C
General Aptitude
Paper Il 120 Objective & 100
Subject Paper Descriptive
Interview - - 50

B] Syllabus for Paper | (General Aptitude):

Common for all faculties. 50 % passing (5% rela@tior reserved category). Paper | would be a
qualifying exam only.

Syllabus for Paper Il (Microbiology):

M.Sc. Microbiology (credit based) curriculum of Warsity of Pune (available on university

website).

C] Structure of Paper Il (Microbiology):

The Paper Il (Microbiology) consists of two parssfallows:

Paper Time in minutes No. of Questions Marks
Paper Il A 20 20 (One mark eagh) 20
Paper II B 100 8 (Ten marks eadh) 80

Paper IIA- All questions compulsory. No negativerkivag

Paper Il B- will have 15 descriptive questions. @Gbmpulsory. Students have to attempt any 7 of the
remaining 14 questions.

D] Interviews

Students clearing Paper Il would be called as gaitrfor the interviews. All students who have
cleared CSIR-NET, UGC-NET, SET, ICMR, ICAR, and GAWould be exempted from Paper | and
[l and would appear directly for the interview. @atates would be interviewed by a committee
appointed by the University. Admissions would beegi as per the number of vacancies available.
The choice of research topic that the candidatbesgiso work on and the available expertise and
infrastructure in the Department would be considdoe deciding the Ph.D. admission of the
candidate. Once admitted the candidate will undargourse work at the department.

II] Ph.D. Course Work : (Duration 6 months)
Component Credits Syllabu

I 5 --
(Common for Science faculty)

Il 5 Problem solving :
(Theory) Biology
Students would lea
problems on variou
experiments in gen
immunology, envirc
microbiology, mole
etc. and statistical




I
(Practical)

Techniques in
Students woul
experiments in wh
handle all equipm
research experimel
also learn working
calibration of other
equipments used
practice

\Y
(Fieldwork)

Writing and publish

article
Student would write
article on a topic of
interest and publist
peer reviewed jouri




Ph. D. Entrance Examination in Statistics
Syllabus for Paper Il

Nature of the Paper:
Duration: 2 hoursMaximum marks: 100

Structure of the Paper:

Section Description Marks
1 Multiple Choice Objective questions (10) 20
2 Descriptive (core topics) (2 out of 4) 40
3 Descriptive (specialization topics) (2 out of 6) 40

Section 1:Multiple choice objective type questions.

This section will have 10 multiple choice objectygestions with four choices in
every question. Further, exactly one of the optwillsbe the correct answer. Two marks for
a correct answer, zero marks for a wrong answéararot attempting a question. No
negative marks.

Section 2:Descriptive questions on core topics.

This section will have a total of 4 questions arghadidate has to answer any two of
these four. There will be one question on eachefollowing topics. Every question has a
maximum of 20 marks. All questions carry equal rsark

1. Mathematical Analysis

Countability, supremum and infimum of sets of reambers. Limit point of a set — open
sets, closed sets etc. (developed through genataicnspace and Roeing considered as a
special case), compactness, Bolzano-Weierstrasgeting Heine-Borel Theorem. Continuous
functions, uniform continuity, absolute continuitgequences and series of real numbers,
limit superior, limit inferior and limit of a sequnee. Cauchy sequences, convergence of
series, tests for convergence of series, absodueecgence, Cauchy products.

Riemann and Riemann — Stieltjes integrals, integnaby parts, mean value theorem.
Uniform convergence of sequences and series. Tgrtarbn differentiation and integration,
applications to power series. Improper Riemannieltfgts integrals: Improper integrals of
first and second kind for one variable. Uniform wergence of improper integrals,
differentiation under the sign of integral — Leitaniule.



2. Probability Distributions

Random Experiment and its sample space, randomablesi, c. d. f. , p. d. f. , p. m. f. |
absolutely continuous and discrete distributionsctumes of probability distributions. Some
common distributions. Transformations, momentsgni. , p. g. f. , quantiles and symmetry.
Random vectors, joint distributions, joint m. g.rhixed moments, variance covariance
matrix. Hazard rate and cumulative hazard rat& tdanemory property. IFR, IFRA, DFR
and DFRA classes of distribution.

Independence, sums of independent random variaimesplutions, conditional expectation
and variances, regression function and best linegmession function, multiple and partial
correlation coefficients.

Sampling distributions of statistics from univaeiatormal random samples, such as linear
and quadratic forms. Fisher Cochran theorem. Naorrgkchi-square, t and F distributions.

Order statistics: Distribution of r-th order statisjoint distribution of several order statistics
and their functions.

Probability Integral Transformation, Rank ordersl &neir exact null distributions. One and
two sample examples of rank statistic such as sigtistic, Wilcoxon signed rank statistic,
Wilcoxon two sample statistic etc. Recurrence iahat for the null distribution of the
Wilcoxon two sample statistic.

3. Probability Theory

Algebra of sets, fields and sigma-fields, limitsgfquences of subsets, sigma-field generated
by a class of subsets, Borel fields. Probabilityasuge on a sigma-field, probability space,
continuity of a probability measure, real and vesaued random variables (r. v. s),
distribution functions (d. f.), discrete r. v. syr s of the continuous type, decomposition of a
d. f.

Expectation of a real r. v. and of a complex-valued Linear properties of expectations.
Characteristic functions, their simple propertigsigqueness theorem.

Convergence of a sequence of r. v. s. , convergemcdistribution, convergence in
probability, almost sure convergence and convemgenajuadratic mean and , their inter-
relations. Cramer's theorem on composition of cogyesece in distribution and convergence
in probability. Slutkey’s theorem. Monotone conwanrge theorem and dominated
convergence theorem.

Independence of two events and n (> 2) events eseguof independent events, independent
classes of events;system and-system of events, Dynkin's theorem, independefhcevo
s, Borel zero-one law.

Khintchin's weak law of large numbers, Kolmogordrosg law of large numbers (without
proof), continuity theorem for characteristic fuoats. Lindeberg's CLT and its particular
cases,



4. Parametric Inference

Sufficiency, completeness, Uniformly minimum vagan unbiased estimators, C-R
inequalities, exponential class of densities argd ptoperties, some special classes of
distributions admitting complete sufficient statist extensions of these results to multi-
parameter situation.

Test function, Neyman- Pearson lemma for testtfans. Uniformly most powerful tests for
one sided alternative for one parameter exponeckias of densities and extension to the
distributions having monotone likelihood ratio peoty.

Confidence Intervals, shortest expected lengthidente intervals, relations with testing of
hypotheses, uniformly most accurate confidencevats.

Bayesian estimation, prior distributions, postenttistribution, loss function, principle of
minimum expected posterior loss, quadratic and rotdmenmon loss functions, conjugate
prior distributions. Common examples. Bayesian Hi@bfidence intervals.

Section 3:Descriptive questions on specialization topics.

This section will have a total of 6 questions arghadidate has to answer any two of
these six. There will be one question on each@fdlowing topics. Every question has a
maximum of 20 marks. All questions carry equal rsark

1. Regression Analysis

Simple regression with one independent variable@ssumptions, estimation of parameters,
standard error of estimator, testing of hypothabigut regression parameters, standard error
of prediction. Testing of hypotheses about paralel equality of intercepts, congruence.
Extrapolation, optimal choice of X. Diagnostic cke@nd correction: graphical techniques,
tests for normality, uncorrelatedness, homoscetstilack of fit, modifications like
polynomial regression, transformations on Y or X, 3VInverse regression X(Y).

Multiple regression: Standard Gauss Markov Set@ask square(LS) estimation, Error and
estimation spaces. Variance- Covariance of LS estira. Estimation of error variance, case
with correlated observations. LS estimation witlstrietion on parameters. Simultaneous
estimation of linear parametric functions. TestHyfpotheses for one and more than one
linear parametric functions. Confidence intervaild eegions. ANOVA.

Non Linear regression (NLS): Linearization transfer their use & limitations, examination
of non linearity, initial estimates, iterative pestures for NLS, grid search, Newton-
Raphson , steepest descent, Marquardt’'s methods.

Logistic Regression: Logit transform, ML estimatiofests of hypotheses, Wald test, LR
test, score test. Test for overall regression. idialtlogistic regression, forward, backward
method. Interpretation of parameters relation wategorical data analysis.

Generalized Linear model: link functions such ass&m, binomial, inverse binomial,
inverse Gaussian, gamma.



2. Multivariate Analysis

Multivariate normal distribution, pdf and mgf, sirigr and nonsingular normal distributions,
distribution of a linear form and a quadratic foroh normal variables, marginal and
conditional distributions. Multiple regression anchultiple and partial correlation
coefficients, Definition and relationships.

MLE's of the parameters of multivariate normal wlsttion and their sampling distributions
(including derivation of Wishart distribution) Prepies of the Wishart Distribution. Tests of
hypothesis about the mean vector of a multinormabation, Hotelling's T-statistic and its
distribution. Rao's U -statistic and its distrilmutj Applications of Hotelling's *-statistic.

Introduction to Principle Components , Canonicalrelation coefficients, and canonical
variables.

Cluster Analysis.

Classification problem. Discriminant analysis, Mimobis D-statistic. Methods and
applications of MANOVA (without derivation of thaddribution of Wilks' lambda) .

3. Stochastic Processes

Markov chains with stationary transition probaekt properties of transition functions,
classification of states, Stationary distributidradMarkov chain, existence and uniqueness,
convergence to the stationary distribution. Methioaised on Markov chains for simulation
of random vectors. MCMC algorithm.

Gambler’s ruin problem, Transient states. Estinmatibtransition probabilities. Numerical
lllustrations and calculations of transition protlhiéibs.

Branching processes.

Introduction to Wiener Process and Brownian Motion.
Markov pure jump processes, Poisson process, Binith Death processes. Finite state
continuous time Markov chains.

Renewal processes, Poisson process as a renewaspraelementary renewal theorem.
Statement (without proof) of other renewal theorems

Simple queuing systems.

4. Asymptotic Inference

Consistency and asymptotic normality (CAN) of raad vector parameters. Invariance of
consistency under continuous transformation. Ilmawere of CAN estimators under
differentiable transformations, generation of CABlimators using central limit theorem.
Method of moments, method of maximum likelihoode8pl cases such as exponential class
of densities and multinomial distribution, Crameuzdrbazar theorem, method of scoring.

Tests based on MLEs. Likelihood ratio tests, aswptnpdistribution of log likelihood ratio,
Wald Test, Score Test, locally most powerful te8tsplications to categorical data analysis,



three dimensional contingency tables, Pearson’ssaghare test and LR test. Asymptotic
comparison of tests. Asymptotic Relative Efficien@itman’s), asymptotic normality of
posterior distributions.

5. Design of experiments and Analysis of Variance

Randomization, replication, local control, one wayd two way classification with
unequal and equal number of observations per oslth(/ without interactions).
Connectedness, balance, orthogonality, BIBD, ANOGOV

2% Full factorial experiments: diagrammatic preseatabf main effects and first and
second order interactions, model, analysis of siaglwell as more than one replicates, using
ANOVA.

Total confounding of 2design in 2 blocks, p= 2. Partial confounding in"blocks, p
=2, 3. Fractional factorial experiments. Resoluidra design, (lll, IV & V), aberration of a
design. Plackett-Burman design.

3“ designs: contrasts for linear and quadratic effestatistical analysis of 8lesign,
confounding and fractional experiments fnd@sign.

Response surface methodology (RSM): linear and ratiadnodel, stationary point,
Central composite designs(CCD), ridge systems, iphellresponses, Concept of rotatable
design, Spherical CCD, Box-Behnken design, faceéeted CCD, equiradial designs, small
composite designs, blocking in RSM, optimal desigsismplex lattice designs, simplex
centroid designs.

Taguchi methods: concept of loss function, S/Noradrthogonal arrays, triangular
tables, linear graphs, inner and outer arrays.

Random effect models and mixed models. Restriateduarestricted mixed models.
Nested and split-plot designs.

6. Sampling Methods

Basic methods of sample selection, simple randanpbag with replacement (SRSWR),
simple random sampling without replacement (SRSW@R)bability proportional sampling
with and without replacement, systematic samplasgimation problems, Horwitz-
Thompson estimator and its properties.

Stratification: Allocation problems and estimatimoblems, formation of strata and number
of strata, method of collapsed strata.

Use of supplementary information for estimatiatia and regression estimators with their
properties and generalizations, Jackknife methods.

Cluster sampling, multistage-sampling. Double samgpgbrocedures, Ratio and regression
estimators, stratification.

Non-sampling errors, response and non-responsesennd their treatments, randomized
response.



