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ABOUT THE DEPARTMENT

The department of chemistry was established 2002 as post-graduate
research department. The full fledged department was started during academic
year 2010-11. The department is offering the M.Sc., M.Phil. and Ph.D courses.
The department consists of 6 faculty members, 2 administrative staff, 37
research scholars and 52 PG students. The faculty members have been working
on the modern and thrust areas in chemistry with financial support from
various national funding agencies such as DST, DRDO, BRNS, UGC etc., and
continued to publish quality research papers in both national and international

journals.

VISION AND MISSION
Statement of Vision

The Department of Chemistry of Thiruvalluvar University is determined to
educate and graduate rural students. Also, committed to prepare, compete in
and contribute to the needs of modern chemical science based industries and
academia. To achieve this vision, the department is dedicated to provide a
course of study for post-graduate in chemistry which combines curriculum and
research oriented project that are high-quality, innovative and intellectually

challenging.
Statement of Mission

The mission of the Department of Chemistry of Thiruvalluvar University
is to advance the chemical sciences through the education of post-graduate
students in rural society by providing them with quality classroom learning and
research opportunities. The department is committed to impart a high standard
for excellence in all branches of chemistry by innovative and dedicated teaching

at post-graduate level to produce students with good knowledge in chemistry.



THIRUVALLUVAR UNIVERSITY
Department of Chemistry

M.Sc., Chemistry (University Department)
UNDER CBCS (With effect from 2014-15)

The course of study and scheme of examinations

1. TITLE: M.Sc., Chemistry.
2. YEAR OF IMPLIMENTATION: June 2014 onwards
3. COURSE DETAILS:

Total No. of Semesters — 04 (Two semesters per year)
No. of theory papers per semester - 04

Total No. of theory papers - 16

No. of practical courses per semester — 03 (upto 3rq semester)

Total No. of Practicals - 09

Project — 4y semester

Total Marks for M.Sc. Degree

Theory -1600 marks
Practicals - 900 marks
Project - 200 marks
Total -2700 marks

4.PREAMBLE OF THE SYLLABUS:

Master of Science (M.Sc.) in Chemistry is a post graduation course of
Thiruvalluvar University. The curriculum is prepared by following the
prospectus of various national and international universities. The syllabi are all
set to meet the standard of UGC-CSIR (NET) and SLET examinations. The credit
system to be implemented through this curriculum would allow students to
develop a strong footing in the fundamentals and specialize in the disciplines of
his/her liking and abilities. The students pursuing this course would have to
develop in-depth understanding of various aspects of chemistry. The conceptual
understanding, development of experimental skills, designing and
implementation of novel synthetic methods, developing the aptitude for
academic and professional skills, acquiring basic concepts for structural
elucidation with hyphenated techniques, understanding the fundamental
biological processes and rationale towards computer. The project introduced in
the curriculum will motivate the students to pursue the research and find a job
in reputed pharmaceutical and other industries including abroad.

5. REQUIREMENT TO APPEAR FOR THE EXAMINATION
(i) Minimum 75% attendance required for both theory and practical
examinations.
(i) Attendance of less than 75% but 65% and above has to pay the
condonation fee prescribed by the university.



(iii) Attendance less than 65% but 55% and above has to compensate the
shortage of attendance in the subsequent semester (in the next year).

(iv) Attendance less that 55% has to rejoin / redo thesemester.

(v) In the case of married woman, the minimum attendance should not be
less than 55%.

6. PATTERN OF EXAMINATION

Evaluation of Students:

1. All Semester examinations both theory and practical will be of 100 marks
each.

2.Student has to obtain 50% marks in all the examinations (both theory and
practicals).

7. FEE STRUCTURE: As per Thiruvalluvar University norms

8. ELGIBILITY FOR ADMISSION

A candidate who has passed the B.Sc., degree examination with Chemistry as
the main subject of study of this university or an examination of any other
university accepted by the syndicate as equivalent thereto shall be eligible for
admission to the M.Sc., degree in chemistry in the university department.

9. MEDIUM OF INSTRUCTION: English.

10. SCHEME OF EXAMINATION
« The semester examination will be conducted at the end of each semester
(Both theory & practical examination), for odd semesters in the month of
November/December; for even semester in April/May. All theory examination is
conducted for 3 hours irrespective of total marks. However, duration of
practical examinations is 6 hours.
- Theory paper will be of 75 marks each for university examination and 25
marks for internal evaluation.
Theory question pattern
Section-A 10x2 =20 marks (50 words; no choice)
Section-B  5x5 =25 marks (200 words; Either or type)
Section-C  3x10 = 30 marks (500 words; 3 out of 5)
Total = 75 marks

Internal Assessment
Test : 10 marks (best 2 out of 3)
Assighment : 05 Marks
Seminar : 10 Marks
Total : 25 marks

There shall be tutorial / practical / surprise test / home assignment /
referencing of research papers / seminar / industrial visit / training course as
a part of internal assessment in each semester. The students are supposed to



attend all the tests. The students should note that re-test will not be given to

the student absent for the test/s.

Practical examination will be of 60 marks each for university
examination and 40 marks for internal evaluation.

Distribution of marks for practical examinations

University Examination Experiment

Practical viva-voce
Record
Total

Practical Internal Assessment
Number of Experiments
Performance
Test
Total
Passing Minimum in practical examinations
1A
UE
Total

 For the project report
Report
Viva-voce
Total

: 45 Marks (Procedure

5 marks, Experiment
20 marks, Interpretation
10 marks, Result 10marks)

: 10 marks
: 05 Marks
: 60 marks

: 10 marks
: 10 Marks
: 20 Marks
: 40 marks

: 20 Marks (50 %)
: 30 Marks (50 %)
: 50 Marks

: 150 marks
50 marks
: 200 Marks

Distribution of marks for project report (Total of 150 marks)

Project will be evaluated by the concerned project guide along with a member

nominated by the Head of the Department.

Assessment will be done by the departmental committee every month.
Evaluation will be on the basis of monthly progress of project work, progress
report, referencing, oral, results and documentation.

Project Guide - 100 marks

(Dissertation Format — 20 marks; Scope of the research problem — 20 marks;
Methodology — 20 marks; Analysis — 20 marks, Results and findings-20 marks)



Project examiner - 50 marks
(Dissertation Format — 10 marks; Scope of the research problem — 10 marks;
Methodology — 10 marks; Analysis — 10 marks, Results and findings-10 marks)

Viva-Voce examination - 50 marks
(Presentation — 20 marks; subject knowledge — 20 marks; Interaction — 10
marks)

11. Question papers will be set in the view of the entire syllabus and preferably
covering each unit of the syllabus.

12. STANDARD OF PASSING

A candidate should get not less than 50% in the university examination,
compulsorily, in all papers, including practicals. Also, the candidate who
secures not less than 50% marks in the UE and IA examinations put together
in any theory paper/practical shall be declared to have successfully passed the
examination.

Internal marks will not change. Student cannot repeat internal
assessment. If student misses internal assessment examination, s/he will
have to score passing minimum in the external examinations only.

IHlustration: Theory — Internal Assessment -12 marks and University
Examination-38 marks
OR
Internal Assessment-0 marks and University
Examinaiton-50 marks.

There shall be revaluation of answer script of end semester examination,
but not of internal assessment papers.

Internal assessment answer scripts may be shown to the concerned
student but not end semester answer script.

oS

A candidate shall be declared to have passed the whole examination if the
candidate passes in all theory and practical by earning 90 credits in core
and elective subjects.

13. TRANSITORY PROVISION

This curriculum is valid for three years only, as per UGC norms. Hence,
candidates who have undergone M.Sc., Chemistry course in the University
department will be permitted to re-appear for next two consecutive years only.
After that, he/she has to re-appear for the examinations under new
curriculum, regulations, which are in force at that time.



THIRUVALLUVAR UNIVERSITY

DEPARTMENT OF CHEMISTRY
M.Sc., Chemistry (University Department) UNDER CBCS (With effect from 2014-15)
The course of study and scheme of examinations

Subject Paper General Title Ins. | Cre | Exam Max. Marks
Code Hrs./ | -dit hrs A T OE | Tota
Week ]
1s: Year:ISemester
Core-1 PDCH 11 | Organic Chemistry — | 5 4 3 25 75 100
Core-2 PDCH 12 | Inorganic Chemistry - | 5 25 75 100
Core-3 PDCH 13 | Physical Chemistry - | 5 25 75 100
Elective -1 | PDCH 14A | A. Drug Design, Delivery and Action
OR
PDCH 14B | B. Modern Separation Techniques
___ OR 3 3 3 25 | 75 | 100
PDCH 14C | C. Chemistry in day to day Context
Practical-1 PDCH 15 | Organic Chemistry Practical - | 4 6 40 60 100
Practical-2 | PDCH 16 | Inorganic Chemistry Practical - | 4 6 40 60 100
Practical-3 | PDCH 17 | Physical Chemistry Practical - | 3 6 40 60 100
1s¢ Year: Il Semester
Core-4 PDCH 21 | Organic Chemistry — Il 4 4 3 25 75 100
Core-5 PDCH 22 | Inorganic Chemistry - I 4 4 3 25 75 100
Core-6 PDCH 23 | Physical Chemistry - I 4 4 3 25 75 100
Compul PDHR 20 | Human Rights 2 2 3 25 75 100
-sory
Elective -2 | PDCH 24A | A. Supramolecular and Nano
Chemistry
OR 4 3 3 25 75 100
PDCH 24B | B. Inorganic Photochemistry
OR
PDCH 24C | C. Materials Chemistry
Practical-4 | PDCH 31 | Organic Chemistry Practical — Il 4 2 6 40 60 100
Practical-5 | PDCH 32 | Inorganic Chemistry Practical -II 4 2 6 40 60 100
Practical-6 | PDCH 33 | Physical Chemistry Practical - Il 4 2 6 40 60 100

*IA = Internal Assessment
UE = University Examination




Subject Paper General Title Ins. | Cre | Exam Max. Marks
Code Hrs./ | -dit hrs IA T OE 1 Total
Week
2,4 Year: Ill Semester
Core-7 PDCH 35 | Organic Chemistry - Il 4 4 3 25| 75 100
Core-8 PDCH 36 | Inorganic Chemistry - I 4 4 3 25| 75 100
Core-9 PDCH 37 | Physical Chemistry - Ill 4 4 3 25| 75 100
Elective -3 | PDCH 34A | A. Environmental, Green and
Sustainable Chemistry
OR .
PDCH 34B | B. Computational Methods in 3 3 3 25( 75 100
Chemistry and Chemoinformatics
OR
C. Surface Analytical Techniques
PDCH 34C and Chemical, Electrochemical
and Biosensors
Practical- PDCH 35 | Organic Chemistry Practical — Il 5 3 6 40| 60 100
7
Practical- PDCH 36 | Inorganic Chemistry Practical - Il 5 3 6 40| 60 100
8
Practical- PDCH 37 | Physical Chemistry Practical — Il 5 3 6 40| 60 100
9
2,4 Year: IV Semester
Core-10 PDCH 41 | Scientific Research Methodology 3 3 3 25| 75 100
Core-11 PDCH 42 | Bio-organic and Heterocyclic 4 3 3 25| 75 100
Chemistry
Elective-4 | PDCH 43A | A. Application of Analytical
Techniques to Inorganic
Compounds
OR 3 3 3 25| 75 100
PDCH 43B | B. Instrumental Methods of
Analysis
OR
PDCH 43C | C. Environmental Chemistry
Core-12 20 10 - 50| 150 200
PDCH 44 Project
Total | 120 90 2700

Core (11 Theory Papers +9 Practicals)
Elective (4Theory Papers)
Compulsory Paper (Human Rights)
Project

Total

: 66 Credits - 2000 marks
: 12 Credits - 400 marks
: 02 Credits - 100 marks
: 10 Credits - 200 marks

: 90 Credits - 2700 marks




FIRST YEAR: SEMESTER-I

CORE-1 ORGANIC CHEMISTRY-1
(Stereochemistry and Reactive Intermediates)

Objectives:
>
On successful completion of the course, the students should have a
versatile knowledge of aromaticity and to understood the principles
a&lg reaction mechanism involving various electrophilic, nucleophilic,
addition.

The course also aims to explain basic concepts in stereo chemistry and
conformational analysis of organic molecules.



Course Out comes: After studying this course the students will be able to:

CO 1. Student should be learning the Aromaticity of aromatic, Antiaromatic and Non-
aromatic systems. Then also learn benzenoid and Non benzenoid system.

CO 2. On effective conclusion of the way, the students should have a useful awareness of
Stereochemistry, conformational analysisand three dimensional views of the
compound it well use full for the unit.

CO 3. Proceeding actual assumption of the way, the students should have a useful
awareness of conformational analysis and three dimensional views of the
compound it well use full for the unit.

CO 4. On this paper effective end of the progress, the students should must a flexible
understanding of reactive intermediates and their study of cationic, anionic, and
free radical formation reaction also study in this unit.

CO 5. On prosperous close of the sequence, the students should have a handy
acquaintance of Electrophilic, nucleophilic addition reaction and some important
naming reaction also study in this unit.

UNIT-I AROMATICITY

Generalization of Aromaticity: Aromaticity of benzenoid and non-benzenoid
compounds, Huckel's 4n + 2 Rule, Craig’s rule, annulenes; Aromatic and Anti-
aromatic lons-Cations, Anions- Cross-conjugated Systems- Annulenes, Fulvenes
and Related Systems. Polycyclic Systems: Cyclopropenyl Aromatic Systems-
Pentalenes, Heptalenes, Azulenes - Cyclobutadiene and cyclooctatetraene.

UNIT-11 STEREOCHEMISTRY

Newman, Sawhorse and Fisher projection formulae and interconversions;
Molecular symmetry and chirality, Classification of Chiral molecules —R-S
notation of simple chiral molecules including substituted biphenyls, allenes,
helicenes and spiranes, cyclophanes, Re and Si, Pro R and Pro S notations.
Illustrations of homotopic, enantiotopic and diastereotopic hydrogen and
prochiral carbons with suitable examples. Compounds with two asymmetric
carbons - illustrations of erythro and threo nomenclature, E Z notations.
Definition with example: Racemic mixture, scalamic mixture, optical purity -
enantiomeric excess. Asymmetric synthesis — Cram’s rule.

UNIT-III CONFORMATIONAL ANALYSIS

Conformation of simple 1,2 disubstituted ethane derivatives, disubstituted
cyclohexanes and halocyclohexane and their stereochemical features,
conformations and reactivity of cyclohexanol (acylation and oxidation),
reduction of cyclohexanone, esterification and hydrolysis of cyclohexane
carboxylic acid derivatives. Sterochemistry of cis and trans decalines,
hydrindanes, cyclohexene, cyclooctene, cyclononenes.



UNIT-IV REACTIVE INTERMEDIATES

Carbocations, carbanions, free radicals, radical cations, radical  anions,
carbenes and nitrenes, arynes — generation, stability, structure and their
reactions in C-C bond and other multiple bond formation.

UNIT-V ADDITION REACTIONS

Electrophilic and nucleophilic addition reaction to C=C: Syn and anti additions,
Electrophilic addition reactions via halonium & carbocation intermediate,
hydroboration, regio- & stereochemistry, electrophilic addition to conjugated
dienes, Nucleophilic addition to C=X (X = O, NR): Hydroboration, Michael addition,
1, 3 - dipolar additions including click chemistry, Mannich, Stobbe, Darzen, Wittig,
Wittig - Horner and Benzoin reactions. Stereochemical aspects to be studied
wherever applicable.

Reference Books

1.  Advanced Organic Chemistry part-A. F. A. Carey and R. J. Sundberg, 5t»
Ed. Springer (2007)

2. Ernest L. Eliel, Stereochemistry of carbon compounds, T.M.H. Edn., Tata
McGraw-Hill Publishing Company, 1962.

3. P.S.Kalsi, Stereochemistry — Conformation and Mechanism, New Age
International (P) Ltd. 7w Ed., 2008.
4. D.Nasipuri, Stereochemistry of Organic Compounds, New Age

International Publishers, 1994.

5. Ernest L. Eliel, Samuel H. Wilen, Sterochemistry of organic compounds,
John Wiley & Sons, 2008.

6. Michael B. Smith, Jerry March, March's Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, John Wiley & Sons, 2007.

7. P.S. Kalsi, Stereochemistry and Mechanism through solved problems,
Second Edition, New Age International Publishers, 1994.
8. I. L. Finar, Organic Chemistry, 5t» Edn., Vol.2, Stereochemistry and

Chemistry of Natural Products, Pearson, 2014.


http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Ernest%2BL.%2BEliel%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Ernest%2BL.%2BEliel%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Michael%2BB.%2BSmith%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Michael%2BB.%2BSmith%22

CORE-2 INORGANIC CHEMISTRY-I

(Main Group and Coordination Chemistry)

Objectives:

>

On completion of this_course student will have knowledge of Bonding,
structure and reactivities of compounds formed by main group elements,
and basic knowledge on acid and base concept.

Fundamental theories describe bonding in coordination complexes and
structural and other properties such as spectral and magnetic properties of
coordination complexes.

Course Out come:

CO 1. To learn the selected crystal structures and to explain what kind of parameters that
affects

CO 2. Understand the basic theories of crystal structure of a compound.

CO 3. Basic knowledge on acid and base concept.

CO 4. Fundamental theories describe bonding in coordination complexes.

CO 5. Understand the structure,stability and reactivity of coordination compound

UNIT-I MAIN GROUP CHEMISTRY-1

VSEPR- dnt-p;t bonding, Bent rule; Allotropes of carbon; Hydrides, Oxides and
Oxo acids and nitrides of carbon, nitrogen, oxygen, sulphur, halogens and
phosphorous - synthesis, structure, bonding and reactivities. Theories of acid
and base. The HSAB concept. Theoretical basis of hardness and softness.

UNIT-II MAIN GROUP CHEMISTRY-2

Strcuture and chemical reactivities of boranes, borazines, S-N compounds,
phosphazenes and cyclic phosphazene, silicates and silicones; Interhalogen and
Noble gas compounds- Hybridisation, Geometry and properties.

UNIT-III COORDINATION CHEMISTRY-1

Metal-ligand bonding in transition metal complexes- VBT — CFT and CFSE
calculation- MOT for octahedral, square planar and tetrahedral complexes. Factors
affecting the magnitude of 10 Dq - evidence for crystal field stabilisation-
limitations of VBT, CFT - spectrochemical and Nephelauxetic series, site
selection in spinels - Jahn-Teller distortion- MOT for sigma and pi bonding in
octahedral complexes and- experimental evidence for pi bonding in octahedral
complexes.



UNIT-IV COORDINATION CHEMISTRY-2

Terms and states of dn ions- electronic spectra of coordination compounds -
selection rules — Orgel and Tanabe-Sugano diagram for transition metal
complexes. Charge transfer spectra. Magnetic properties of coordination
compounds - change in magnetic properties of complexes in terms of spin orbit
coupling - temperature independent paramagnetism - spin cross over
phenomena. The oxidation state, coordination number, stereochemistry,
spectral and magnetic properties of Lanthanides and actinides- applications.

UNIT-V COORDINATION CHEMISTRY-3

Structure of coordination compounds - complexes with coordination number
one, two, three, four, five and six. - Site preference in trigonal bipyramidal
complexes - site preference in square planar complexes - isomerism in five
coordinate complexes - Distortion from perfect octahedral symmetry - trigonal

prism - geometrical isomerism in octahedral complexes - optical isomerism in

octahedral complexes —Cotton effect- absolute configuration of complexes -
stereoselectivity and conformation of chelate rings.

Reference Books

1. Inorganic Chemistry - Principles of structure and reactivity, Fourth
Edition, J. E. Huheey, E. A. Keiter and R. L. Keiter - Addition Wesley
Publishing Co, NY, 1993.

2.  Advanced Inorganic Chemistry - F. A. Cotton and G. Wilkinson

3. Mechanisp@gHifeganisyigaelior. B HaasowaR LGRBBason

5. Introduction to Ligand Fields - B. N. Figgis - Wiley Eastern Ltd, New
Delhi, 1976.

6. Inorganic Chemistry- Gary L.Miessler and Donald A. Tarr, person
education, Inc

7. Inorganic electronic spectroscopy, A.B.P.Lever, Elsevier.

8. Coordination Chemistry by S F A Kettle, EIBS, 1973.

9. K. F. Purcell and J. C. Kotz, Inorganic Chemistry,-WB Saunders Co.,
USA, 1977.

10. W. E. Additson, Structural Principle in Inorganic Chemistry, Longman,
1961.

11. A. F. Wells, Structural Inorganic Chemistry, Oxford, V Edition, 1984.
12. Gary Wulfsberz, Inorganic Chemistry.



CORE-3 PHYSICAL CHEMISTRY-I
(Thermodynamics and Group Theory)

Objectives:

To know the limitations of classical thermodynamics in the evaluation of
macroscopic properties.

Learn about the various principles involved in group theory.

To know the knowledge about the construction of character tables.

To know the theories of catalytic activity.

vV V VYV

To understand the principles and selection rules for IR and Raman
spectroscopy.

To learn about the symmetry of hybrid orbital’s.

Y

Course Out come

CO1. The limitations of calssical thermodynamics in the evaluation of macrocopic
properties.

CO2. The varius parinciples invlved in group theory

COa3. The theories of caralytic activity

CO4. The principles and selection rules for IR and Raman spctroscopy.

COb5. The symmetry of hybrid orbitals.

UNIT-I1 THERMODYNAMICS AND NON-IDEAL SYSTEMS
Second law of thermodynamics-Maxwell relations.

Chemical potential- variation of chemical potential with temperature and
pressure, Partial molar quantities-Partial molar volume and partial molar heat
content, Van’t Hoff isotherm.

Fugacity—Determination of fugacity of gases by graphical method and from
equation of state-variation of fugacity with temperature and pressure. Fugacity
and mixtures of non-ideal gases-Lewis Randal rule-Duhem-Margules equation.
Determination of activity and activity coefficient of non-electrolyte (EMF
method)-lonic strength.

UNIT-II IRREVERSIBLE THERMODYNAMICS

Third law of thermodynamics-Purpose-formulations (Planck, Lewis and
Randal)-Thermodynamic properties at absolute zero temperature-calculation of
absolute entropies-Apparent exception to third law-Nernst heat theorem.

Thermodynamic criteria for non equilibrium states, generalized flux, forces,
matter flow and current flow, entropy production and entropy flow for different
irreversible reactions (eg. heat flow, chemical reaction and electrochemical
reactions). Non-equilibrium thermodynamics-Basic concepts-Postulates and
methodologies-Entropy of irreversible processes-Clausius inequality-
Phenomenological equations- Onsager reciprocity relations-Irreversible
thermodynamics for biological systems-Coupled reactions.



UNIT-III GROUP THEORY

Basic concepts of groups, Sub-groups-Group Multiplication tables. Abelian and
non-Abelian point groups- Representation of cyclic groups.

Symmetry elements and operations — point groups—assignment of point groups
to molecules-Matrix representation of geometric transformation and point
groups — reducible and irreducible representations—properties of irreducible
representation—Similarity transformation-Classes of symmetry operations.
Direct product representation-Mulliken’s notations and Schoenflies symbols.

UNIT-IV GROUP THEORY AND ITS APPLICATIONS

Great Orthogonality Theorem and its consequences-Construction of character
tables for C,y, Csvy and Dan.

Applications to molecular vibrations (IR and Raman activity)-Selection rules for
IR and Raman spectra-procedure for determining symmetry of normal modes of
vibration - Hybrid orbitals in BF3, CH4 and NHs.

Application of group theory for the electronic spectra of ethylene and
formaldehyde.

UNIT-V SURFACE CHEMISTRY AND CATALYSIS

Chemisorption and Physisorption; Langmuir’s adsorption isotherm; competitive
adsorption-Mechanisms of reactions on surfaces (Langmuir-Rideal, Rideal -
Eley mechanism and Langmuir-Hinshelwood mechanisms); measurement of
surface area, BET equation and Gibb’s adsorption. Surface active agent-
Classification of surface active agent, Critical Micellar Concentration (CMC),
Factor affecting the CMC of surfactants-Microemulsion-Reverse micelles.

Catalysis by enzymes-Rate of enzyme catalysed reactions, effect of pH and
temperature on enzyme catalysed reactions-Inhibition. Semiconductor oxides
and absorption coefficient and its significance.

Reference Books

1. S. Glasstone, Thermodynamics for chemists, East West Press Pvt. Ltd.,
New Delhi, 2009.

2. J. Rajaram and J.C. Kuriacose, Thermodynamics for students of
chemistry, Pearson, Chennai, 2013.

3.  L.M. Koltz and R.M. Rosenberg, Chemical thermodynanics, Benjamin
publishers, California, 1972.

4, P.W. Atkins, Physical Chemistry, 7:» edn, Oxford University press, 2002.

5. F.A. Cotton, Chemical application of Group theory, 34 Edition John-Wiley
& Sons, Singapore, 2003.

6. K.V. Raman, Group theory and its applications to chemistry, Tata
McGraw-Hill, 1994.

7. V. Ramakrishnan and M.S. Gopinathan, Group theory in chemistry,
Vishal publications, 1998.



11.
12.

Bhattacharya, Group theory and its applications, Himalaya Publishing
House, 1992.

A.W. Adamson, Physical chemistry of surfaces, 6t Ed., Wiley, 1997.
G.A. Somorjai, Introduction to surface chemistry and catalysis, John
Wiley, 1994.

Maron and Prutton, Principles of physical chemistry, McMillan.

W.J. Moore, Physical Chemistry, Orient Longman, London (1972).



ELECTIVE - 1A DRUG DESIGN, DELIVERY AND ACTION

Objectives:
>

Students should be able to understand concepts of drug design and mechanism of

> drug action of different drugs.

.(Situdents will be aware of metabolism and delivery methods of different classes of
rugs.

Course Out come

COL1: Students should be able to understand concepts of drug discovery,
drug metabolism and lead Optimization methods. Students will be
gware of metabolism and delivery methods of different classes of

rugs.

CO2: On successful completion of the paper Students should be able to
understand concepts of drug design, and pro drug concepts.

COa3: This unit study for mechanism of drug action of different drugs. The
Students should be able to understand concepts _

CO4: This unit study for Heterocyclic reaction of fiver member and six
membered ring system and also study for the synthesis and proper
mechanism

COb5: This unit study for Condensed Heterocyclic reaction of fiver member
and six membered ring system and also study for the synthesis and
proper mechanism.

UNIT-I DRUG DISCOVERY

An introduction to drugs and receptors, Drug-Receptor interactions,
Neurotransmission-Neurotransmitters.

History of drug discovery, Strategies in lead discovery: Ethnopharmaceutical
sources, Plant sources, Animal sources, marine sources, drug metabolism
studies, observation of side effects.

Lead Optimization methods: Stereochemistry, Bioisosterism, SAR studies.

High throughput Screening.

UNIT-II DRUG DESIGN

Drug design strategies-rational drug design: Inhibitors of ACE; structure based
drug design: Anti HIV agents; ligand based approach.

Design of agonist and antagonist: 2-Agonists and the treatment of asthma,
Discovery of the H2—receptor antagonists

Transition state analogues, Pro drug concept: prodrugs of ampicillin, elanapril,
propranolol.

UNIT-III DRUG ACTION

Pharmacological activity — Antibiotics: Penicillin; Antimalerials: Trimethoprim;
NSAIDS: Paracetamol, Ibuprofen, Diclophenac sodium, Sedatives-
Phthalidomide, Hypnotics, Antidepressants: Fluoxetine, Anti-histamines, Anti-
tuberclosis agents: Isoniazide , Anti-cancer agents: Vinblastine, Taxol



UNIT-IV DRUG METABOLISM

Adsorption, distribution, metabolism and elimination: Methods of drug
administration, drug solubility and lipophlicity, clogP. cell membrane
permeability, blood brain barrier Lipinski’s rule of five. Metabolism- first pass
metabolism, chemical and metabolic stability, bioavailability and
bioequivalence, concept of drug half life, therapeutic window.

UNIT -V TYPES OF DRUG DELIVERY SYSTEMS

Types of drug delivery systems, Introduction to Gene Therapy, Types of gene
delivery systems, Introduction to targeting, Passive and active targeting,
Liposomes, strategies for brain drug delivery, bio distribution, evaluation and
applications, time release systems, osmotic systems.

Reference Books

1. Burger’s Medicinal Chemistry & Drug discovery, Vol 1-3, 5t Ed, 1995.

2. Chemistry of drug design and drug action-. R. B. Silverman (2004) Acad.
press.

3.  Graham Patrick, An Introduction to Medicinal Chemistry- 2,4 Edn.
Qxford, 2010

4, N. K. Jain, Advances in Controlled and Novel Drug Delivery, CBS, 2001.

5. Lednicer, The Organic Chemistry of Drug Synthesis, Vol. 1, 5th Edition,
John Wiley & Sons, 2001.

6. Foye’s Principles of Medicinal Chemistry, Sixth Edition, Wolters Kluwer,

2008.

G.R. Chatwal, Medicinal Chemistry, Himalaya Publishing House.

V.K. Ahluwalia and M. Chopra, Medicinal Chemistry, Ane Book Pvt. Ltd.,

2008.

N



ELECTIVE - 1B MODERN SEPARATION TECHNIQUES

Objectives:
>

The students should be able to know the purification and extraction techniques.
>

This paper enables a student to understand the basic principles of various

chromatographic techniques.

>

The students should be able to understand the advanced microscopic techniques.

Course Out come

CO1: To gain the Knowledge of synthesis of macromolecules.

CO2: To understand the structure and properties of macromolecules
CO3: To know the liquid crystal polymers of macromolecules

CO4: To understand the preparation and application of industrial polymers

COS5: To study the structure and role DNA and RNA

UNIT-I PURIFICATION TECHNIQUES

Desiccants: types and choice of desiccants, drying of solids. Precipitation: types
of precipitation, factors affecting the precipitation. Distillation: theory of
distillation. Fractional, steam, azeotropic, vaccum distillations.
Recrystallization, Sublimation.

UNIT-II EXTRACTION TECHNIQUES

Solvent extraction: Principle and techniques. Distribution ratio and
distribution coefficient. Factors affecting extraction efficiency: lon association
complexes, chelation, synergistic extraction, pH. Numericals based on multiple
extractions. Role of chelating ligands, crown ethers, calixarenes and cryptands
in solvent extraction. Introduction to Solid phase extraction (SPE) and
Microwave assisted extraction (MAE). Applications.

UNIT-III CHROMATOGRAPHY

Definition and Classification. Techniques used in Paper, Thin Layer and Column
chromatography. Principle, instrumentation and applications of Gas
chromatography(GC), Gas-Liquid chromatography (GLC), High performance
liquid chromatography (HPLC), paper electrophoresis. Applications in
qualitative and quantitative analysis.

UNIT-IV ION EXCHANGE CHROMATOGRAPHY

Principle and technique. Types of ion exchangers. lon exchange equilibria. lon
exchange capacity. Effect of complexing ions. Zeolites as ion-exchangers.
Applications.

UNIT-V MICROSCOPIC ANALYSES

Scanning Electron Microscopy, Tunneling Electron Microscopy, Scanning
Tunneling Microscopy and Atomic Force Microscopy- Principle, Instrumentation
and Applications.



Reference Books

1.

2.

D.A. Skoog, Principles of Instrumental Analysis, Saunders College
Pub.Co, lll Edn., 1985

A.1 Vogel, Text Book of Quantitative Organic Analysis, ELBS IIl Edn,
1987.

D.A.Skoogand D.M.West Fundamentals of Analytical Chemistry, Holt
Rinehart and Winston Publications, IV Edn, 2004.

Willard, Merit, Dean and Settle, Instrumental Methods of Analysis, CBS
Publishers and Distributors, IV Edn.,1989

G. D. Christian and J.E.O Reilly, Instrumental Analysis, Allyn and
Bacon Inc, Il Edn., 1986.



ELECTIVE -1C CHEMISTRY IN DAY TO DAY CONTEXT

Objecti
]gc ves

To enable the students to understand the role of chemistry in energy production
5 from renewable resources.

5 To teach the importance of various types of fuels and their applications.
To create awareness on environmental pollution.

> . .
To impart the knowledge on the chemistry of soaps detergents and

dyes.
. yes

To enable the student to understand chemistry in agriculture.

Course Out come

CO1: The students should be able to know the purification and extraction techniques.

CO2: To Understand the solvent etraction methods of principle and techniques

COa3: The Students gain the knowledge in paper, thin layer and column chromatography

methods

CO4: To know the principle and techniques of Zeolites as ion-exchangers and its
applicatios

COb5: The students should be able to understand the advanced microscopic techniques

UNIT-1 CHEMISTRY IN ENERGY PRODUCTION

Solar energy — fuel from sun light — splitting of water — hydrogen from sunlight

— hydrogen economy - fuel cells - batteries - photovoltaics - stealing the sun -
nuclear energy - nuclear fission and fusion - production of electricity by a
nuclear reactor - radioactivity and the hazards of radioactivity — living with
nuclear power.

UNIT-11 ENVIRONMENT

The air we breathe - composition of air - burning of hydrocarbons - fog - air
quality -ozone - oxygen/ozone screen - biological effect of UV radiation - ozone
formation and distribution in the atmosphere - paths of ozone destruction -
chloroflurocarbons and their interactions with ozone — the Antartic ozone hole.

UNIT-III CHEMISTRY OF GLOBAL WARMING

Chemistry of global warming - green house effect - earth’s energy balance -
vibrating molecules and the green house effect — molecular response to
radiation — methane and other green house gases — climate modeling.



UNIT-IV  AGRICULTURAL CHEMISTRY

Fertilisers - classification - characteristics and uses - pesticides and
insecticides - a brief study of additives use and abuse of additives in foods
and beverages.

UNIT-V DYES, SOAPS AND DETERGENTS

Dyes - classification based on mode of application and structure - paints -
ingredients -drying — pigments — types and properties — varnish. Soaps and
detergents - classification - ingredients - solids and liquids - disinfectants
(phenyl, dettol type) - perfumes - raw materials - perfumes used in soaps -
cosmetics and agarbatti.

Reference Books

1. B.K.Sharma, Industrial Chemistry (Including Chemical Engineering),
(10 Th Edition),

2. M.Gopala Rao, Outlines of Chemical Technology — For the 215 Century
— & Marshall Sittig, 3 rd Edition.

3. Bailey, Clark, Ferris, Isrause, Strong, Chemistry of the environment, 2nq
Edn, 2001, Elsevier publications.

4. Energy resources and the environment, V. K. Prabhakar, 2001.

5. Fundamental Concepts of Applied Chemistry, Jayashree Ghosh,
S.Chand, 2005



PRACTICAL-1

ORGANIC CHEMISTRY PRACTICAL -1

Course Objectives

> Identification of components in a two component mixture and

preparation of their derivatives- Any six binary mixtures.

» Determination of m.p. of solid compounds/derivatives.
Course Out come
CO 1: To familiarize the systematic producers organic substances analysis

CO2: To learn two stage preparation involving molecular rearrangement oxidation .

CO3: To know the preparation involving nitration and bromination.

CO4: To familiarize the test involving identification of special elements

CO5: To learn the confirmatory test for various functional groups.

1. ldentification of components in a two component mixture and preparation of
their derivatives- Any six binary mixtures.

. Determination of m.p. of solid compounds or derivatives.

Reference Books

1.
2.

3.

Arthur I. Vogel, “A Textbook of Practical Organic Chemistry”, ELBS.
N.S. Gnanapragasam and B. Ramamoorthy, “Organic Chemistry

Lab Manual” (2006), S. Visvanathan Printers & Publishers.

Raj K. Bansal, Laboratory Manual of Organic Chemistry, Wiley Eastern
Limited.

Mann and Saunders, Laboratory manual of Organic Chemistry.



PRACTICAL-2

INORGANIC CHEMISTRY PRACTICAL -1
Course Objectives
» To understand the analysis of inorganic mixture
and find out the four radicals.

Course Out come

CO1: To Know the Qualitative analysis of inorganic
mixture.

CO2: Analysis of the vaious inorganic mixture of
compounds.

CO3: Understand the procedure to determine the rare
earth elements.

CO4: Know the separation techniques of rare earth
elements.

COS5: To get knowledge of Separation of inorganic
elements.

Semi micro qualitative analysis of inorganic mixture containing two
common and two rare earth cautions.

The following are the rare earth cations to be identified.
W, Se, Te, Mo, Ce, Th, Ti, Zr, V, Be, U, Li.
Reference Books

1. J.Mendham, R.C.Denney, J D Barnes, M. Thomas and B. Sivasankar,
Vogel’s text book of quantitative chemical analysis, Pearson Educaion
Ltd., Indian subcontinent edition, 2009.

2. V.V. Ramanujam, “Inorganic Semi Micro Qualitative Analysis”, 3rd Edn.
The National Publishing Company (1994 reprint 2004)



PRACTICAL-3
PHYSICAL CHEMISTRY PRACTICAL - I

Course Objectives
» To understand the acid hydrolysis and iodination of acetone.

Course Out come
CO1: Acid Hydrolysis of ester
CO2: Kineticss of iodination of acetone
CO3: Study of Association of Benzoic acid in Benzene
CO4: Study of phase diagram of two components froming simple eutectic.
COb5: Study of the salt effect on the reaction between acetone and iodine.

1. Kinetics — Acid Hydrolysis of Ester — Comparison of strengths of acids.

2. Kinetics — Acid Hydrolysis of Ester — Determination of Arrhenius parameters.

3. Kinetics — Persulphate — lodide Reaction — Determination of order, effect of

lonic strength on rate constant.

. Kinetics of saponification of ester.

. Primary salt effect (Clock reaction) for the reaction between persulphate and
iodide.

. Kinetics of iodination of acetone.

. Distribution Law — Study of Association of Benzoic Acid in Benzene.

. Adsorption —Oxalic Acid\Acetic Acid on charcoal using Freundlich isotherm.

. Study of phase diagram of two components forming simple eutectic.

. Study of inversion of cane sugar in the presence of acid using polarimeter.
. Study the salt effect on the reaction between acetone and iodine.

10 Determination of molecular weight by Rast method.

11. Study of the equilibrium constant of the reaction between Kl and I>.

12. Distribution of acetic acid between water and chloroform.

(S, NN

O 00NN

Reference Books

1. Practical Physical Chemistry by B. Viswanathan and P.S. Raghavan, Viva
publishers.

2. Findlay s practical Physical Chemistry , ' Revised and edited by B.P. Levitt,
9th edn., Longman, London, 1985.

3. J.N,Gurtur and R.Kapoor,”Advanced Experiemental Chemistry,” Vol.l,
S.Chand & Co., Ltd., New Delhi.



SEMESTER-II

CORE-4 ORGANIC CHEMISTRY-II
(Organic Reaction Mechanisms and Rearrangements)
Paper Code: TUCH21
Objectives:
>

This paper explains the basic concepts of substitution reaction and
elimination reaction. Mechanism of some of the important
» rearrangements in organic chemistry will be discussed.

In addition the students will gain knowledge on reaction mechanism
and synthetic application ofg oxidation and reduction reactions in
organic synthesis.

Course Out come
CO1: This unit explicates the plain theories of substitution Oxidation and
reduction reactions in organic synthesis. In calculation the students will
advantage information on reaction mechanism.

CO2: This paper explains the basic concepts of substitution reaction and Synthesis
techniques of the active group. In addition the students will gain knowledge
on reaction mechanism.

CO3: This paper explains the basic concepts of Elimination reaction andSynthesis
techniques of sum elimination reactions. In addition the students will gain

knowledge on reaction mechanism.

COg4: This red-top describes the elementary concepts of molecular rearrangements
reaction in organic chemistry will be discussed. In count the students will
advance understanding on reaction mechanism.

COs: This broadside explains the basic concepts of s naming reaction and reagents
in organic synthesis. In addition the students will gain knowledge on reaction

mechanism and synthetic application.



UNIT-I SUBSTITUTION REACTIONS

Aliphatic Substitution Reactions: Mechanism of aliphatic substitution reactions
-Sn1, SN2, Sni, mechanism— non-classical carbocations-Neighboring group
participation. Substitution at carbonyl, vinylic and bridgehead systems —
substitution by ambident nucleophiles- HVZ reaction, Stark-Enamine reaction.
Aliphatic electrophilic substitution: SE1, SE2 and SEi mechanism. Aromatic
Substitutions: Electrophilic substitution-the arenium ion mechanism.

Orientation and reactivity (ortho, meta and para directing groups). Typical
reactions including Vilsmeyer - Haack, Schilmann reaction-Synthesis of di and
trisubstituted benzene (symmetrical tribromo benzene, 2-amino-5-
methylphenol, 3-nitro-4-bromobenzoic acid, 3,4-dibromonitrobenzene) starting
from benzene. Nucleophilic substitution - methods for the generation of
benzyne intermediate and reactions. Chichibabin reaction.

UNIT-1I ELIMINATION REACTIONS

E1, E2 and E1CB mechanism - E1, E2 and E1cB spectrum - Orientation of the
double bond -Hoffman and Saytzeff rules - Competition between elimination
and substitution. Chugaev and Cope eliminations. Typical eliminations
reactions - dehydration, dehydrohalogenation and dehalogenation.
Stereochemistry of E2 eliminations in cyclohexane systems. Mechanism of
pyrolytic eliminations.

UNIT-III OXIDATION AND REDUCTION REACTIONS

Oxidation: Carbon Oxidation Number -Calculation. Study of the following
oxidation reactions: chromium trioxide, Osmium tetraoxide, DDQ, Chloranil-
Alkenes to epoxides and dihydroxy compounds; Oxidation of alcohols using PCC,
PDC, Jones, Dess-Martin oxidation; Sharpless epoxidation, Oppenauer oxidation,
Oxidation using DMSO, KMnO4, Pb(OAc)4, SeO,, Ozonolysis.

Reduction: Selectivity in reduction of 4-t-butylcyclohexanone using
selecterides. Hydride reductions - reduction with LiAlH4, NaBH4,
tritertiarybutyloxyaluminium hydride, sodium Cyanoborohydride, trialkyltin
hydride, hydrazines. MPV reduction, Birch reduction, Asymmetric reduction-
Itsuno, Corey and Nyori.

UNIT- IV MOLECULAR REARRANGEMENTS

A detailed study with suitable examples of the mechanism of the following
rearrangements: Wagnher - Meerwein, Demjanov, Dienone - phenol, Favorski,
Baeyer - Villiger, Wolf, Stevens (in cyclic systems) Sommlet Hauser and Von
Richter rearrangements.

UNIT-V NAMED REACTIONS AND REAGENTS IN ORGANIC SYNTHESIS
Reagents: Lithium dialkyl cuprates, lithium diisopropylamide(LDA),
Dicyclohexylcarbodiimide(DCC), Trimethyl silyl iodide. Named Reactions:
Mannich reaction, Biginelli Reaction, Henry reaction, Perkin reaction, McMurry
coupling, Robinson annulation, Bischler—Napieralski reaction, Buchwald—
Hartwig amination, Baylis-Hilmann reaction. Pd catalysed coupling reactions:
Stille, Negishi, Heck, Suzuki, Glazer-Ellington coupling. Miyamura, Barton and
Shapiro reaction, Hoffmann-Loffler-Freytag reactions.



Reference Books

1.

®

10.

11.

R.T. Morrison, R.N. Boyd, Bhattacharjee, Organic Chemistry, seventh
edition, Pearson, 2014.

S.H.Pine, J.B. Hendrickson, D.J.Cram and G.S.Hammond, Organic
Chemistry, IV Edn., McGraw-Hill Company 1980.

P.S.Kalsi, Organic Reactions and Mechanisms, Il Edn. New Age
International Publishers, 2000.

J.M.Harrisand C.C. Wamser, Fundamentals of Organic Reaction
Mechanisms, John Wiley & Sons, Inc. 1976.

Jonathan Clayden, Nick Greeves, Stuart Warren, Organic

Chemistry, second edition, Oxford University press, 2012.

E.S. Gould, MechanismandStructures in Organic Chemistry, Holt, New
York (1959).

Mc Murry,Organic Chemistry,V Edition, Asian Books Pvt Ltd (2000).
R.0.C. Norman, Organic Synthesis, Chapman and Hall, NY(1980).

S.M. Mukherji and S.P. Singh, Organic Reaction Mechanism, MacMillan
India Ltd., Chennai (1990).

T.L. Gilchrist and C.W. Rees, Carbenes, Nitrenes and Arynes,

Thomas Nelson and Sons Ltd., London.

Peter Sykes, A Guide book to mechanism in organic chemistry, Pearson
Edn., (2006).



CORE- 5 INORGANIC CHEMISTRY-II

(Coordination and Organometallic Chemistry)
Objectives:
>

On completion of the course the students will have the knowledge of fundamental
mechanism of reactions of coordination complexes

>

Basic concepts of bonding in organometallic chemistry, and synthesis, structure,
reactivity and uses of different organometallic complexes.

Course Out come

CO1: Basic concepts and functions of Bio-Inorganic complexes.
CO2: LCJ:rr]]derstand the Mechanism of various biological reaction in Bio inorganic
emistry
CO3: Know the mechanisms of Organic metallic compounds in Bio inorganic
complexes. ) o ) )
CO4: Basic concepts of bonding and catalysis in organic metallic compounds.
CO5: Understand the Concept of Organic metallic Compounds.

UNIT-I COORDINATION REACTIONS

Substitution reactions in square planar complexes — Trans effect- Theories of
trans effect — Reaction mechanism and kinectics of nucleophilic substitution in
octahedral complexes - reaction rates influenced by acid and bases -
racemisation and isomerisation - mechanisms of redox reactions - outer sphere
mechanisms - excited state outer sphere electron transfer reactions - inner
sphere mechanisms —Marcus-Hush theory- mixed valent complexes.

UNIT-11 ORGANOMETALLICS-1

Definition of organometallic compound - 18 electron rule - EAN rule
classification of organometallic compounds - the metal carbon bond types
ionic bond - sigma covalent bond - electron deficient bond - delocalised bond -
dative bond-Metal carbonyl complexes — preparation, structure, reactivities and
vibrational spectra of metal carbonyls- metal carbonyl clusters - Wades rule
and isolobal relationship - metal nitrosyls - dinitrogen complexes - dioxygen
complexes.

UNIT-IIIT ORGANOMETALLICS-2

Metal alkyl complexes - stability and structure - synthesis by alkylation of
metal halides - by oxidative addition - by nucleophilic attack on coordinated
ligands - metal alkyl and 18 electron rule - reactivity of metal alkyls - M-C bond
cleavage reactions - insertion of CO to M-C bonds - double carbonylation -
insertions of alkenes and alkynes - insertions of metals with C-H bonds- Pi-
complexes with unsaturated molecules- alkene, alkyne, allyl, dienyl and trienyl
complexes-preparation, bonding and structure and applications.

UNIT-IV METALLOCENES

Cyclopentadienyl complexes - metallocenes — synthesis, bonding and reactions-

-bent sandwich complexes - bonding in bent sandwich complexes - metallocene
halides and hydrides - metallocene and stereospecific polymerisation of 1-
alkenes - cyclopentadiene as a non-spectator ligand - Half-sandwich complexes



-synthesis and structures of allyl complexes -arene complexes - synthesis -
structure and reactivity of arene complexes - multidecker complexes.

UNIT-V ORGANOMETALLIC CATALYSTS

Organometallic compounds in homogeneous catalytic reactions - coordinative
unsaturation - acid-base behaviour reaction - migration of atoms or groups
from metal to ligand - insertion reaction - reactions of coordinated ligands -
catalytic reactions of alkenes - isomerisation of alkenes-hydrogenation—
hydroformylation-wacker process- Wilkinson catalyst- hydrosilation of alkenes -
alkene polymerisation and oligomerisation- Zeigler-Nata catalyst - fluxional
molecules.

Reference Books

1. Organometallics 1, complexes with transition metal-carbon -bonds,
Bockmann, Oxford science publications, Oxford, 1996.

2. Organometallics 2, complexes with transition metal-carbon -bonds,
Bockmann, Oxford science publications, Oxford, 1996.

3. Basic organometallic chemistry, J. Haiduc and J. J. Zuckerman, Walter
de Gruyter, Brelin, 1985.

4. Inorganic Chemistry - Priciples of structure and reactivity, J. E. Huheey
Harper International Edition, Harper and Rone New York, 1978.

5. Advanced Inorganic Chemistry, F. A. Cotton and G. Wilkinson, Fourth
Edition.

6. Inorganic Chemistry- Gary L. Miessler and Donald A. Tarr, pearson
education, Inc



CORE-6 PHYSICAL CHEMISTRY-II
(Chemical Kinetics and Quantum Chemistry)

Objectives:
S

To elucidate the use of chemical kinetics in underst_andin% react ion
mechanisms and to apply the theories and concepts of it for homogenous
and heterogeneous catalysed reactions.

To understand and appreciate the quantum mechanical approach to the atomic
and molecular electronic structure.

To l;)elcome familiar with the required mathematics for solving quantum mechanical
problems.

To know the limitations of quantum chemistry and classical thermodynamics in
the evaluation of macroscopic properties.

To understand the inter linking of quantum chemistry and statistical
thermodynamics that leads to classical thermodynamics.

v ¥V YV YV V¥V

To apply the concepts of statistical thermodynamics for the study of equilibrium
reactions and reaction rates.

Course Out come:

CO1: The use of chemical kinetics in understanding reaction mechanism
and to apply the theories and concepts of it for homogenous and
heterogeneous catalysed reactions.
CO2: The quantum mechanical approach to the atomic and molecular
electronic structure.
CO3: The required mathematics for solving quamtum mechanical
problems.
CO4: The limatations of quantum chemistry and classical thermodynamics
in the evaluation of macroscopic properties.
COb: The concepts of statistical thermodynamics for the study of
equilibrium reactions and reaction rates.

UNIT-1 CHEMICAL KINETICS-I

Collision theory of reaction rates-Steric factor-Lindemann’s theory.

Probability factor- potential energy surfaces and contour diagrams- Principle of
microscopic reversibility - Steady—state approximation- Theory of absolute
reaction rates-Comparison of transition state theory with collision theory-
Eyring equation-Thermodynamic and partition function approaches-
significance of entropy and enthalpy of activation-linear free energy
relationships-Hammett and Taft equations-kinetic isotopic effect- Partition
function and activated complex.

UNIT-II CHEMICAL KINETICS-II

Application of ARRT to solution kinetics - influence of solvent, ionic strength,
dielectric constant and pressure on rates in solution - Rate expressions for
opposing, parallel and consecutive reactions; Chain reactions-Rice-Herzfield
mechanism.Explosions.

Acid-Base catalysis-Mechanism-Bronsted catalysis law-Skrabal diagram-
prototropic and protolytic mechanisms-acidity function.

Fast reactions-Laser Flash photolysis, flow technique and relaxation methods.



UNIT-III QUANTUM CHEMISTRY-I

Inadequacy of classical mechanics, Black body radiation, Planck’s radiation
law-Photoelectric effect-Compton effect- Bohr’s theory of hydrogen atom-
Hydrogen spectra, Wave-particle dualism, Uncertainty principle-Schrodinger
equation-1D and 3D, Postulates of quantum mechanics.

Operators: Algebra operator, commutation operator, linear and hermitian
operator, eigen functions and eigen values, angular momentum operator.
Applications of Schrodinger equation to simple systems—particle in a box, one
and three-dimensional-Orthogonalisation and normalisation-QM tunneling.

UNIT-IV  QUANTUM CHEMISTRY-II

Applications of wave mechanics- Rigid rotator, Harmonic oscillator — Hydrogen
atom solution-Origin of quantum mechanics.

Approximation methods—Variation methods, Perturbation method for non-
degenerate systems-Slater determinant-Anti-symmetric wave functions-
Application to Helium atom-Born-Oppenheimer approximation.

Spin orbit interaction, L-S and j-j coupling schemes—Hartree-Fock SCF method
for many electron systems. Application of HMO treatment to ethylene,
butadiene and benzene.

UNIT-V STATISTICAL THERMODYNAMICS

Classical statistics-Maxwell-Boltzmann (MB) statistics-Phase space-Sterling
approximation-Derivation of distribution function-Contradiction of MB
statistics with Heisenberg uncertainty principle. Other forms of MB distribution
function.

Quantum statistics-Bose-Einstein (BE) and Fermi-Dirac (FD) statistics-
Derivation of distribution function-MB, BE and FD statistics comparison-
Partition function-Translational and rotational partition function (Problem
only)-Ortho and para hydrogen.

Debye and Einstein heat capacity of solids-Assumptions-Merits and limitations.
Negative Kelvin temperature.

Reference Books

1. K.J. Laidler, Chemical Kinetics, Pearson, 5t edition, 2011.
J. Rajaram and J.C. Kuriacose, Kinetics and Mechanisms of chemical
transformations: Application to Femtochemistry, McMillan, 2011.

3.  Agarwal, Basic chemical kinetics, Tata McGraw-Hill, 1990.
R.G. Frost and Pearson, Kinetics and mechanism, Wiley, New York.

5.  Gordon M.Barrow-Physical Chemistry,Mc Graw Hill Publishing Company

Ltd., 2007.

R.K. Prasad, Quantum chemistry, Wiley Eastern, 1993.

W. Levine, Quantum chemistry, Prentice-Hall, 2000.

D.A. McQuarrie, Quantum chemistry, University science books, MilValley,

California, 1998.

9. P.W. Atkins, Molecular Quantum mechanics, Clarendon Press New York,
2009.

10. R. Anantharaman, Fundamentals of Quantum chemistry, McMillan India.

N>



1.

12.

13.

14.

15.

16.

17.

18.

Thomas Engel and Philip Reid, Quantum Chemistry and

Spectroscopy , Pearson, 6th edition, 2012.

A. K. Chandra, Introductory quantum chemistry, 4th ed,. Tata McGraw
Hill 1994.

H.K. Moudgil, Text Book of Physical Chemistry, PHI Learning, New
Delhi, 2010.

Thomas Engel and Philip Reid, Thermodynamics: Statistical
thermodynamics and Kinetics, Pearson, 2012.

M.C. Gupta, Statistical thermodynamics, New Age International, Pvt.,
Ltd., New Delhi, 1995.

F.W. Sears, G.L. Salingar Turcotte; Statistical thermodynamics, Narosa
Publishing house New Delhi, 1998.

R. Hasee, Thermodynamics of Irreversible Process, Addition Wesley,
Reading.

Thomas Engel and Philip Reid, Physical Chemistry, Third Edition,
Pearson, 2014.



COMPULSORY PAPER
HUMAN RIGHTS
Course Objectives
» To understand historical development and theories- international human rights.

Course Out comes
CO1: Apply effective written and oral communication skills to business and legal situations.
CO2: Analyze the global legal environment
CO3: Students will graduate with the ability to analyze complex problems, find and
deploy a variety of legal authorities, and communicate effectively in a variety
of settings
CO4: Use critical thinking skills in business situations.
COs5: Apply an ethical understanding and perspective to business situations.

UNIT-1 HISTORICAL DEVELOPMENT AND THEORIES
Definition of Human Rights - Nature, Content, Legitimacy and Priority -
Theories on Human Rights - Historical Development of Human Rights.

UNIT-1I INTERNATIONAL HUMAN RIGHTS-1

Prescription and Enforcement up to World War Il - Human Rights and the
UNO-Universal Declaration of Human Rights - International Covenant on Civil
and Political Rights - International Covenant on Economic, Social and Cultural
Rights and Optional Protocol.

UNIT-IIIT HUMAN RIGHTS DECLARATIONS
U.N. Human Rights Declarations - U.N. Human Commissioner.

UNIT-IV INTERNATIONAL HUMAN RIGHTS-2

Amnesty International - Human Rights and Helsinki Process — Regional
Developments - European Human Rights System - African Human Rights
System - International Human Rights in Domestic courts.

UNIT-V HUMAN RIGHTS FOR CHILDREN AND WOMEN

Contemporary Issues on Human Rights: Children’s Rights - Women’s Rights -
Dalit’s Rights - Bonded Labour and Wages - Refugees - Capital Punishment.
Fundamental Rights in the Indian Constitution - Directive Principles of State
Policy - Fundamental Duties - National Human Rights Commission.

Reference Books

1. International Bill of Human Rights, Amnesty International Publication,
1988.

2. Human Rights, Questions and Answers, UNESCO, 1982

3.  Mausice Cranston - What is Human Rights

4 Desai, A.R. - Violation of Democratic Rights in India

Timm. R.W. - Working for Justice and Human Rights.
Human Rights, A Selected Bibliography, USIS.
J.C.Johari - Human Rights and New World Order.

N



10.

Amnesty International, Human Rights in India.

11. P.C.Sinha-International Encyclopedia of Peace, Security
12. K. Cheous (Ed) Social Justice and Human Rights (Vols 1-7).
13. Devasia, V.V. - Human Rights and Victimology.
Magazines:

1. The Lawyer, Bombay

2. Human Rights Today, Columbia University

3. International Instruments of Human Rights, UN Publication
4. Human Rights Quarterly, John Hopkins University, U.S.A.



ELECTIVE-2A SUPRAMOLECULAR AND NANO CHEMISTRY

Objectives:
>

On completion of the course the student should know the basis of
suprmolecular chemistry, metal-organic framework solids, nano mateirlas
and their applications.

>

Various techniques available to characterize the advanced Inorganic materials

Course Out comes

CO1: To know the basis of supramolecular Chemistry, meat-organic framework
solids,nanomaterials and their apﬁlications.

COz2: Various techniques available to characterize the advanced inorganic materials.

CO3: To know the basic concepts of nano chemistry of materials.

CO4: Understand the various techniques of preparation of nano materials.

COs5: Explore the theoretical understanding of various physical and chemical properties
of nanomaterials.

UNIT-I SUPRAMOLECULAR CHEMISTRY

Introduction to supramolecular chemistry- Definitions and classification of non-
covalent interactions- supramolecular synthons-Molecular recognition-self
assembly- Supramolecular chemistry of metal containing compounds-1D, 2D,
3D- Host-Guest compounds-Alpha-, Beta-, Gamma-cyclodextrins..

UNIT-1I FRAMEWORK SOLIDS

Introduction-definition of porosity, pore size, pore volume, pore density-zeolites-
synthesis and applications-metal organic frame work solids-definition-
classifications- uses of different types of organic ligands- tuning of structure
and properties - synthetic methods- Advantage of MOF solids over zeolites-
cracking of petroleum products

UNIT-III NANOCHEMISTRY

General introduction to nanomaterials and emergence of nanotechnology;
Synthesis of nanoparticles of ZnO., TiO2, silver, gold, rhodium, palladium,
platinum, and; carbon materials- fullerene- porous nano carbon(PNC)-synthesis

Techniques of synthesis: electroplating and electro-phoretic deposition,
conversion through chemicalreactions and lithography; Thin films:Chemical
vapor deposition and Atomic layer deposition techniques; Carbon fullerenes
and nanotubes.

UNIT-IV ANALYTICAL TECHNIQUES

Electronic microscopes- SEM — TEM - X-ray diffraction-EXAFS - Nitrogen
adsorption-desrption method-TG/DTA/DSC methods-instrumentation and
interpretations and applications.

UNIT-V ADVANCED INORGANIC MATERIALS

Applications of Advanced Inorganic materials in catalysis-gas adsorption-gas
storage-sensors.



Reference Books

1. Supramolecular chemistry, J.M.Lehn, VCH

2. C.N.R. Rao, A. Muller, A.K. Cheetam (Eds), The Chemistry of
Nanomaterials, Vol.1, 2, Wiley — VCH, Weinheim, 2004

3. Nanochemistry, Kenneth J. Klabunde and G.B.Sergeev

4, G.Zhong Cao. Nanostructures and Nanomaterials: Synthesis, Properties
and Applications, Imperial College Press (2004)

5. Metal-Organic Frameworks Applications from Catalysis to Gas Storage.
Cejka, J, ed. (2011). Wiley-VCH. ISBN 978-3-527-32870-3

6. Zeolites and Catalysis: Synthesis, Reactions and Applications. Jiri Cejka;
Avelino Corma; Stacey Zones (2010). John Wiley & Sons. ISBN 978-3-527-
63030-1.
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http://en.wikipedia.org/wiki/International_Standard_Book_Number
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ELECTIVE-2B
INORGANIC PHOTOCHEMISTRY

Ob&ectives:
On the completion of the course the student will have the knowledge of basic
principle of inorganic photochemistry
Instrumentation techniques used in Inorganic photochemistry

Application of photochemical properties such as sensitizer of Inorganic
compounds.

Course Out comes

CO1: The students will have the knowledge of basic principle of inorganic
photochemistry

CO2: To understand the concept of excited states of metal complexes

CO3: To know the instrumentation techniques used in inorganic
photochemistry

CO4: To study the energy transfer under conditions of weak and strong
interaction in redox reaction.

CO5: To know the application of photochemical properties such as
sensitizer of inorganic compounds

UNIT-I PHOTOPHYSICAL PROCESSES

Absorption, excitation,photochemical laws, quantum vyield, electronically
excited states, life times-measurements of the times. Flash photolysis, energy
dissipation by radiative and non-radiative processes, absorption spectra, Frank-
Condon principle, photochemical stages-primary and secondary processes.UNIT-
II METAL COMPLEXES

Excited states of metal complexes: Comparison with organic compounds,
electronically excited states of metal complexes, charge transfer spectra, charge
transfer excitations.

UNIT-III PHOTOREACTIONS

Photosubstitution, photooxidation and photoreduction, lability and selectivity,
zero vibrational levels of ground state and excited state, energy content of
excited state, zero-zero spectroscopic energy, development of the equations for
redox potentials of the excited states.

UNIT-IV REDOX REACTIONS

Energy transfer under conditions of weak interaction and strong interaction-
examples formation; condition of the excited states to be useful as redox
reactants, excited electron transfer, metal complexes as attractive condidates,
(2,2-bipyridine and 1,10-phenanthroline complexes), illustration of reducing
and oxidising character of [Ru(bipy)3]2+ complex, comparsion with [Fe(bipy)s]2+
;role of spin-orbit coupling-life time of these complexes. Application of redox
processes of electronically excited states for catalytic purposes, transformation
of low energy reactants into high energy products, chemical energy into light.



UNIT-V APPLICATIONS

Metal complex sensitizer, electron relay, metal colloid systems, semiconductor
supported metal or oxide systems, water photolysis, nitrogen fixation and
carbon dioxide reduction.

Reference Books:

1.

Concepts of Inorganic Photochemistry, A.W. Adamson and P.D.
Fleischauer, Wiley.

Inorganic Photochemistry, J.Chem. Educ. vol. 60 No. 10, 1983.

Progress in Inorganic Chemistry, Vol. 30ed. S.J. Lippard. Wiley.
Coordination Chem. Revs. 1981, vol. 39, 121, 1231, 1975, 14, 321,; 1990
97, 313.

Photochemistry of Coordination Compounds, V. Balzari and V. Carassiti,
Academic Press. Elements of Inorganic Photochemistry, G.J. Ferraudi,
Wiley.

S.Arunachalam, “lnorganic Photochemistry - An Introduction to
Photochemical andPhotophysical Aspects of Metal Complexes”, Kala
Publications, Tiruchirappalli, India, 2002.

D.M. Roundhill, “Photochemistry and photophysics of Metal complexes”,
Springer;Edition, 1994.



MATERIALS CHEMISTRY
ELECTIVE-2C

Objective:
» On completion of this course the students will have the knowledge of
Principle involves in preparative technique, mainly, used to synthesize useful
materials Importance of some useful properties of solid materials.

Course Out comes

CO1: To Understand the role of materials and their classification

CO2: To know the preparative techniques of ceramic materials

COa3: The students gain the knowledge in superconductor materials

CO4: To study the functional organic materials of Fullerenes,ferroelectrics and organic
superconductors

CO5: To know the importance of some useful properties of solid materials

UNIT-1 MATERIAL DESIGN

Materials and their classification, Role of Chemistry in Material design. General
methods of synthesis of inorganic materials—homogeneous nucleation and
heterogeneous nucleation, growth of nuclei and factors of importance; synthesis
of metallic, semiconductor and metal oxide nano particles.

UNIT-II PREPARATIVE TECHNIQUES

Ceramic methods; chemical strategies, chemical vapour deposition-MOCVD;
preparation of nanomaterials, Langmuir- Blodgett Films. Fabrication of ordered
nanostructures . Composition and purity of materials.

UNIT-III SUPERCONDUCTORS

Structural features of cuprate superconductors. 1-2-3 and 2-1-4 cuprates;
structure. Normal state properties: anisotropy and temperature dependence of
electrical resistance. Superconducting state: heat capacity, coherence length,
relation between Tc and hole concentration in cuprates; mechanism of
superconductivity in cuprates. Applications of high Tc-cuprates.

UNIT-IV FUNCTIONAL ORGANIC MATERIALS

Conducting organics - charge transfer materials and conducting polymers.
Organic  superconductors. Fullerenes.  Molecular ferromagnets and
ferroelectrics. Liquid crystals: mesomorphic behaviour, optical properties of
liquid crystals, display devices.



UNIT-V NLO MATERIALS

Second and third order non-linear effects; molecular rectifiers and frequency
doublers; unimolecular electronic devices. Photochromic materials; optical data
storage, memory and switches.

Reference Books:

1.  A.R. West, Solid State Chemistry and its Applications, (1984) John Wiley
& Sons, Singapore.

2. T. V. Ramakrishnan and C.N.R. Rao, Superconductivity Today, (1992)
Wiley. Eastern Ltd., New Delhi . N R. Rao and J. Gopalkrishnan, New
Directions in Solid State Chemistry, (1997) Cambridge Univ. Press.

3. P. Ball, Designing the Molecular World: Chemistry at the Frontier, (1994)
Princeton Univ. Press.



PRACTICAL-4
ORGANIC CHEMISTRY PRACTICAL - II

Course Objectives

» To understand the purifications techniques
Course Out come:

CO 1: Perform the ternary mixtures.

CO2: Preparation of organic compounds, their purifications and run TLC.

CO3: Determination of physical constant: Melting point, Boiling point.

CO4: Different separation techniques.

CO5: Extract, identify and characterize the compounds isolated from natural
products

Any FOUR preparations from the following single stage preparations:

Preparation of p-benzoquinone from hydroquinone
p-Nitrobenzoic acid from p-nitrotoluene

Acetyl salicylic acid from salicylic acid

Benzhydrol from benzophenone

Preparation of 2,5-di-t-butylhydroquinone

1,2,3,4 - Tetrahydrocarbazole from cyclohexanone
Preparation of dibenzylidene acetone

2,3 - Dimethylindole from phenyl hydrazine and 2 - butanone

PNOURWN=

Any THREE preparations from the following involving two stages
sym-Tribromo benzene from aniline.

Benzanilide from benzophenone

m-Nitro benzoic acid from methyl benzoate

2,4.- Dinitrobenzoic acid from p-nitrotoluene

m-Nitro benzoic acid from benzaldehyde

Phthalide from phthalic anhydride

2-Phenyl indole from phenyl hydrazine

2, 4-dinitrophenyl hydrazine from p-nitrochlorobenzene

ONOUTAWN=

Any TWO exercises in the extraction of natural products
Caffeine from tea leaves

Lactose from milk

Citric acid from lemon

Piperine from black pepper

Reference Books

1. Arthur I. Vogel, “A Textbook of Practical Organic Chemistry”, ELBS.

2. N.S. Gnanapragasam and B. Ramamoorthy, “Organic Chemistry Lab
Manual” (2006), S. Visvanathan Printers & Publishers.



PRACTICAL-5 INORGANIC CHEMISTRY PRACTICAL - II

Course Objectives

» To understand the anions and cations estimations techniques.

Course Out come:
CO 1: Identify various ions present in alloys.
CO2: Prepare and characterize various complexes and analyse the samples throughly.
COa3: Estimate the amount of ions by complexometric and gravimetric methods
CO4: To Know the Basic laws of Photochemistry.
CO5: Understand the concepts of various titrations of Complexometric methods.

Complexometric titrations
Estimation of Caz., Mg+, Zn2+ and Niz. using EDTA
Determination of Hardness of water

Preparation of the followings:

Potassium tris (31xalate) aluminate (lll) trihydrate
Tris (thiourea) copper (l) chloride

Potassium tris (oxalaato) chromate (lll) trihydrate
Sodium bis(thiosulphato) cuprate (I)

Sodium hexanitrocobaltate (lll)

Chloropentammine cobalt (Ill) chloride

Bis (acetylacetonato) copper (Il)

Hexamminenickel (Il) chloride

Bis (thiocyanato) pyridine manganese (lIl)

Colorimetric Analysis
Photoelectric method: Estimation of iron(lll), nickel(lll) and manganese(VII).

Reference Book
J.Mendham, R.C.Denney, J D Barnes, M. Thomas and B. Sivasankar, Vogel’s

text book of quantitative chemical analysis, Pearson Educaion Ltd., Indian
subcontinent edition, 2009.



PRACTICAL-6 PHYSICAL CHEMISTRY PRACTICAL - 11
Paper Code: TUCH27

Course Objectives:
» To understand the different techniques

Course Out come
CO 1: Determination of the equivalent conductancce of a wea acid at different
concentrations and verify ostwls dilution law and calculate the dissociation
constant f the acid.
CO2: Determianation of equivalent conductane of a strong electrolyte and verification of
Debye- Huckel onsagar equation.
CO3: Verification of Ostwalss dilution law for a weak electrolyte.
CO4: Determination of Pka values of weak acids and weak bases.
CO5: Conductometric titrations of mixtures of two components. A. Acid - Base tutrations.
B. precipitation titrations.

Conductometric Titrations:

1. Determination of the equivalent conductance of a weak acid at different
concentrations and verify Ostwald’s dilution law and calculate the dissociation
constant of the acid.
2. Determination of equivalent conductance of a strong electrolyte at different
concentrations and examine the validity of the Onsager‘s theory as limiting law
at high dilutions.
3. Determination of equivalent conductance of a strong electrolyte and
verification of Debye - Huckel - Onsager Equation
4. Verification of Ostwald’s Dilution law for a weak electrolyte.
5. Determination of PKj values of weak acids and weak bases.
6. Conductometric titrations of a mixture of acids (HCl, CH3COOH) and NaOH.
7. Conductometric titrations of mixtures of two components.

1.Acid-Base titrations.

2.Precipitation titrations.

3.C. Displacement titrations.
8. Mixture of halides

Reference Books
1. B.P.Levitt (Ed.), Findlay’s Practical Physical Chemistry, 9 edn.,
Longman, London,1985.
2. J.N.Gurtu and R.Kapoor, Advanced Experimental Chemistry, Vol.lI,
S.Chand & Co. Ltd., New Delhi, 1980.



SECOND YEAR: SEMESTER-III

CORE-7 ORGANIC CHEMISTRY-III
(Advanced Organic Chemistry)
Objectives:
On successful completion of the course the students should have
Learnt the basic principles of organic spectroscopy
Learnt the structural analysis using spectral data
Learnt the basic principles of photochemistry and electrocyclic reactions
Learnt the pericyclic reactions.

YV VYV Y

Course Out come

CO 1: On successful completion of the course the students should have learnt the basic
principles of organic spectroscopy, calculate the number of molecular weight using
Woodward - Fieser rules and functional group identification.

CO2: On positive conclusion of the way the students should have well-read the basic

principles of organic spectroscopy, calculate the number of proton and carbon
present in the compound identification techniques also study in the unit.

CO3: On active completion of the progress the students should have Learn the mass
spectrum and fragmentations techniques also study in the unit.

CO4: This unit explicates the plain theories of steroids hormones in organic synthesis. In

calculation the students will advantage information on biosynthesis reaction
mechanism.

COb: This paper explicates the plain theories of alkaloids hormones in organic

synthesis. In calculation the students will advantage information on biosynthesis

reaction mechanism.

UNIT-1 UV & IR

UV-Visible spectroscopy: Introduction- types of electronic transitions -
chromophores and auxochromes — factors influencing positions and intensity of
absorption bands, Woodward-Fieser rules for conjugated dienes, carbonyl
compounds and enones, ultraviolet spectra of aromatic and heterocyclic
compounds.

IR spectroscopy: Introduction- finger print region — Far IR region Applications of
IR spectroscopy to identify alkane, alkene, alkyne, aromatic compounds, nitrile
and aromatic residues, ldentification of alcohols, ethers, phenols, amines and
carbonyl compounds such as ketones, aldehydes, esters, amides, acids,
conjugated carbonyls compounds and other functional groups- Effect of
hydrogen bonding and effect of solvent on vibrational frequencies.



UNIT-II NMR

Introduction-Nuclear spin states- Nuclear Maghetic moments-Absorption of
Energy-Resonance- Instrumentation: Continuous wave method, FT NMR-
chemical shift and its measurements, factors affecting the chemical shift
including anisotropic effect-relaxation processes-spin-spin coupling-coupling
constant —multiplicity-spin systems-NOE effects-1tH NMR of simple aliphatic
and aromatic compounds.

Principles of 13C NMR,- proton decoupled and off — resonance 13C NMR spectra
— DEPT methods- factors affecting 13C chemical shift -13C NMR spectra of
simple organic molecules.

Problem solving (for molecules with a maximum number of C10).

UNIT-III MASS & PROBLEM SOLVING

Introduction- Principles- Instrumentation-lonization techniques such as
Chemical ionization, Electron ionization, ESI, FD, FAB, MALDI. Applications of
mass spectra to elucidate molecular formula and structure. Mc. Lafferty
rearrangement-Nitrogen rule-Interpretation of fragmentation pattern of
aliphatic alcohols, aldehydes, esters, ethers, hydrocarbons, carboxylic acids,
amines, halogen compounds and simple aromatic compounds. Appearance and
significance of isotopic peaks.Structural elucidation of simple organic molecules
with the application of spectral techniques- Problems involving combination of
spectral data.

UNIT-IV SYNTHETIC METHODOLOGY

An introduction to synthons and synthetic equivalents, functional group
interconversions, Planning and execution of multistep synthesis- overall yield
calculation for multistep synthesis- synthesis of simple molecules. The
importance of the order of events in organic synthesis, One group C-C
disconnections — Alcohols and carbonyl compounds, regioselectivity, alkene
synthesis, Olefination of carbonyl compounds, one group C-X and two group C-
X disconnections, chemoselectivity, reversal of polaritiy, cyclization reactions,
amine synthesis.

UNIT-V PHOTOCHEMISTRY AND PERICYCLIC REACTIONS

Principles of photochemical reactions; Photochemical excitation — fate of the
excited molecules — Joblonski diagram — study of photochemical reactions of
ketone — photoreduction — photocyclo addition — Paterno — Buchi reaction — di pi-
methane and tri-pi methane rearrangement reaction. Pericyclic Analysis of
electrocyclic, cyclo addition and sigmatropic reactions — correlation diagrams
for butadiene - cyclobutene system, hexatriene systems. FMO and PMO
approach, electrocyclic reactions, - conrotatory and dis rotatary motions, 4n, 4n+2
and allyl systems. Sigmatropic rearrangement, supra and antarafacial shifts of H
Sigmatropic shifts involving carbon moieties, 3,3- and 5,5- sigmatropic
rearrangement — Cope and Claisen rearrangement.



Reference Books

1.

2.

ok

I.L. Finar, Organic Chemistry, Vol.ll, Fifth edn. First Indian reprint,
Pearson Education Asia Pvt. Ltd. 2000

P.S. Kalsi, Spectroscopy of Organic Compounds, Wiley Eastern Ltd.
Madras, 1995.

Joseph Lambert, Scott Gronert, Herbert Shurvell, David Lightner, Robert
Graham Cooks, Organic Structural Spectroscopy: Pearson New
International Edition, 2n4 Edition, 2013.

William Kemp, NMR in Chemistry, Mac Millan, 1986.

R.0O.C. Norman, Principles of Organic Synthesis, Second edn., Chapman
and Hall, 1993.

R.K. Mackie, D. M.Smith and R.A. Aatkin, Guide Book to Organic
Synthesis, 2hd edn. Longman Scientificand Technical, London, 1990
S.Warren, Designing Organic Synthesis — A Programmed Introduction to
Synthon Approach, Wiley, NY, 1978

R.0O.C. Norman, Principles of Organic Synthesis, Il Edn., Chapman and
Hall, 1993.

Jaya singh and Jagadhamba singh, Photochemistry and Pericyclic
reactions, New Age international Publishers, New Delhi, 2010.
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CORE-8 INORGANIC CHEMISTRY-III
(Solid state, Bioinorganic and Nuclear Chemistry)

Objectives:
Aﬂg completion of the course the students will have the knowledge of

Basic concepts describing structure of solids, Theories involves in diffraction by
solids and properties of solids.

Basis of nuclear moments and types of nuclear reactions
Course Out come
CO 1: Know the Basic concepts of Solid State of Matter.
CO2: Know the theroies of Semiconductor,Insulatorand super conductors of Solids.
CO3: Understand the Concept of metal clusters in Coordination Compounds.
CO4: Acquire the fundamental knowledge in Nuclear Chemistry
CO5: Know the Working of Nuclear reaction in Nuclear Chemistry.

UNIT-I BASIC CONCEPTS IN SOLID STATE

Lattice, unit cell, crystal systems and Bravais lattices-Miller indices and
labelling of planes —symmetry properties —crystallographic point groups and
space groups —fundamentals of X-ray diffraction- Laue equation and Brag’s law-
powder and single crystal X-ray diffraction-Scherrer formula-systematic
absences, reciprocal lattice-structure factor and intensity- electron density
maps- electron and neutron diffraction.

UNIT-II  INORGANIC SOLIDS

Structures of rock salt —cesium chloride-wurtzite —zinc blende —rutile —fluroite —
antifluorite-diamond and graphite —spinel —normal and inverse spinels and
perovskite —lattice energy of ionic crystals —Madelung constant-Born-Haber
cycle and its applications. Defects- types of defects-non — stochiometry — point
defects in solids — Schottky and Frenkel defects- colour centers — linear defects
—dislocations — effects due to dislocations- Metallic state — free electron and
band theories- insulator, semiconductor, -intrinsic and extrinsic semi
conductors- Types of magnetic behaviours of solids.

UNIT-III BIO-INORGANIC CHEMISTRY

Transport proteins-Oxygen carriers-metalloenzymes, carboxy peptidase,
carbonic anhydrase, redox process, iron-sulphur proteins, chlorophyll- salient
features of the photo synthetic process- vitamin B12-the role of sodium,
potassium, calcium, zinc and copper-sodium-potassium pumps- fixation of
nitrogen, nitrogen cycle.

UNIT-IV NUCLEAR CHEMISTRY-1

Nuclear properties: Nuclear spin and moments, origin of nuclear forces, salient
features of the liquid drop and the shell models of the nucleus. Models of
Radioactive Decay: Orbital electron capture: nuclear isomerism, internal
conversion, detection and determination of activity by cloud chamber, nuclear
emulsion, bubble chamber, G.M., Scintillation and Cherenkov counters.
Nuclear Reactions: Types, reactions, cross section, Q-value, threshold energy,
compound nucleus theory: high energy nuclear reactions, nuclear fission and



fusion reactions as energy sources; direct reactions; photonuclear and thermo
nuclear reactions.

UNIT-V NUCLEAR CHEMISTRY-2

Stellar energy: synthesis of elements, hydrogen burning, carbon burning,
Nuclear Reactors: fast breeder reactors, particle accelerators, linear
accelerators, cyclotron and synchrotron.

Radio Analytical Methods: Isotope dilution analysis, Radiometric Titrations,
Radio 36mmune assay, Neutron activation analysis.

Reference Books
1.  West, A. R. Solid State Chemistry and its Applications, John Wiley &

Sons: New York, 1989

2. L.V.Azaroff — Introduction to solids, John Wiley.

3.  W.E.Addision — structural principles of Inorganic Chemistry, Longman,
1961.

4, N.B.Hannay — Solid state chemistry, Prentice Hall, New Delhi, 1976.

5. R.A.Alberty and Silby — Solid state chemistry.

6. S.Glasstone — Source book on atomic energy, Von Nostrand Co., 1969.

7. G.Friedlander, J.W.Kennedy, - Nuclear and Radiochemistry, John Wiley

and sons, 1981.

8. H.J.Arnikar — Essentials of Nuclear chemistry, Wiley Easter Co., 4
edition, 1995.

9. S. J. Lippard and J. M. Berg, Principles of Bioinorganic Chemistry,
Panima Publishing Company, New Delhi, 1997.

10. W. Kaim and B. Schewederski, Bioinorganic Chemistry: Inorganic
Elements in the Chemistry of Life , John Wiley & Sons, New York, USA.

11. C. N. R. Rao and J.Gopalakrishnan, New Directions in Solid State
Chemistry.



CORE-9 PHYSICAL CHEMISTRY-III
(Electrochemistry and Spectroscopy)

Objectives:
After this course the student should be able

» To understand the behavior of electrolytes in solution.

» To know the structure of the electrode surface.To differentiate electrode kinetics
from other types kinetic studies.To make the students knowledgeable in nuclear

chemistry.
» To learn the applications of spectroscopy for the study and structural

37lucidate ion of molecules.
» To apply the principles of mass, UV-Visible, IR, NMR, ESR, Photo electron
Sspectroscopy.

» To know the application of spectroscopy to study the structure of
molecules.

Course Out come

CO 1: The behavior of electrolytes in solution
CO2: The structure of the electrode surface
COg3: Tifferenctiate electrode kinetics from others types kinetic studies
CO4: the application of spectroscopy for the study and structural
elucidate ion of molecules.
CO5: principles of mass, UV, IR, NMR, ESR, photo
electronspectroscopy.

UNIT-1 ELECTROCHEMISTRY-I

Kohlrausch  law and its applications-Debye-Huckel-Onsagar equation-
Derivation-validity of DHO equation-deviation of DHO equation-conductance of
high field and high frequency-Electro kinetic phenomena-Electro capillary
phenomenon-Lipmann’s equation-Zeta potential and its applications.
Introduction to electrical double layer-Evidences for electrical double layer.
Structure of electrified interface-Helmholtz-Perrin, Guoy-Chapmann and Stern
models of electrical double layer.

UNIT-II ELECTROCHEMISTRY-II

Overpotential-Elementary electron electrode process. Butler-Volmer equation-
Exchange current density and symmetry factor-Experimental determinations-
Electrode rectification. Nernst equation as a special case of Butler-Volmer
equation—Reaction resistance-Polarisable & non-polarisable electrodes-Low and
high field approximations-Tafel equations. Corrosion and its prevention. Fuel
cells-Classification-Chemistry of fuel cells-detailed description-ion-selective
electrodes.



UNIT-III PHASE RULE AND SPECTROSCOPY-I

Phase equilibria-Gibb’s phase rule-Condensed systems-Application to three
component systems-Graphical representation-Systems of three liquids-System
consisting of two salts and water-Perihydric and cryohydric systems.
Classification of molecules-Rigid rotor model-Effect of isotopic substitution on
the transition frequencies-Non-rigid rotor-Applications-Vibrational energies of
diatomic molecules-zero point energy-force constant and bond strengths-
anharmonicity-vibration-rotaional spectroscopy-P,Q,R branches-Vibration of
poly atomic molecules-overtones-hot bands-far-IR region-Fermi-resonance.

UNIT-IV SPECTROSCOPY-II

Classical and quantum theories of Raman effect-Stokes’ and anti-Stokes’ lines-
Raman selection rules.

Rotational Raman spectra- linear molecules, symmetric top and spherical top
molecules; Vibrational Raman spectra-symmetry and Raman active vibrations,
rule of mutual exclusion; Rotation-Vibration Raman spectra of diatomic
molecules. Resonance Raman spectroscopy-Coherent anti-Stokes Raman
Spectrosocpy (CARS)-Applications.

UNIT-V PHOTOCHEMISTRY

Franck-Condon principle-Jablonskii diagram-primary and secondary processes-
Flourescence and phosphorescence-Quantum yield-Chemical actionometry-
Photosensitization, chemiluminescence-kinetics of unimolecular photophysical
processes-Kinetics of photochemical processes-H; and Cl; reaction-Excimers
and Exciplexes. Mechanism of fluorescence quenching- Stern-Volmer equation
and its applications.Photo-Voltaic cells-Photo-assisted electrolysis of water-
Aspects of solar energy conversion.

Reference Books

1.  J.O.M. Bokris and A. K. N. Reddy, Electrochemistry, Vol. 1 and 2, Plenum,
New York.

2. S. Glasstone, Introduction to Electrochemistry, Affiliated East West Press,
New Delhi.

3. D.R.Crow, Principles and Applications to Electrochemistry, Chapman and
Hall (1991).

4, H.Reiger, Electrochemistry, Prentice-Hall International Inc, New York
(2012).

5. R. Chang — Basic principles of spectroscopy, McGraw Hill, New Delhi.

6. C.N. Banwell and E.N. McCash — Fundamentals of Molecular
spectroscopy, 5w Edition, Tata McGraw Hill, New Delhi, 2006.

7. G.M. Barrow, Introduction to Molecular Spectroscopy, Mc Graw Hill, New
York, 2007.

8. N.J.Turro, Modern Molecular Photochemistry, Benjamin, Cumming, Menlo
Park, California.

9. K.K.Rohatgi, Mukherjee, Fundamentals of Photochemistry, New Age
International Pvt. Ltd, Chennai, 2009.

10. R.P.Wayne, Photochemistry, Butterworths, London.



ELECTIVE-3A GREEN AND SUSTAINABLE CHEMISTRY

Objectives:

After this course the student should be able
« To understand the advantages and importance of green chemistry.
« To look for green chemistry strategies for designing the chemical synthesis.
« To know the solvent free synthesis using MWI.

e To make the students knowledgeable in solar energy conversion.
Course Out come

CO 1: To understand the advantages and importyance of green chemistry.

CO2: To look for green chemistry strategies for designing the chemical synthesis.
CO3: To make the students knowledgable in solar energy conversion.

CO4: To understand the basics of water chemistry.

COS5: To understand the importance of polymers in industries.

UNIT-1 GREEN CHEMISTRY

Introduction: Prospects and future of Green Chemistry, Twelve guiding
principles of green chemistry. Concept of atom economy. Green starting
materials, Green reagents, Green solvents and reaction conditions, Green
synthesis- Real world cases (Traditional Vs. Green processes) Synthesis of
Ibuprofen, Adipic acid. Biomimetic, multifunctional reagents; Combinatorial
green chemistry; Non-covalent derivatization.

UNIT-II GREEN TECHNOLOGIES

Green Solvents: Enhancement of selectivity, efficiency, and industrial
applicability-lonic liquids-Supercritical fluids-Solvent free neat reactions in
liquid phase-Flourous phase reactions

Green Catalysis: Heterogeneous catalysis: Use of zeolites, silica, alumina, clay,
polymers, cyclodextrins, and biocatalysts.

UNIT-III MICROWAVE AND ULTRASOUND MEDIATED ORGANIC
SYNTHESIS

Microwave assisted reactions, Microwave activation — advantage of microwave
exposure — specific effects of microwave — Neat reactions — solid supported
reactions _ Functional group transformations — condensation reactions —
oxidation — reduction reactions — multi-component reactions.

Ultrasound assisted reactions, ultrasound for waste water treatment, cleaning
and organic synthesis— oxidation— reduction reactions.

UNIT-IV  IONIC LIQUIDS AND PTC

Introduction — synthesis of ionic liquids — physical properties — applications in
alkylation — hydroformylations— epoxidations — synthesis of ethers — Friedel-
craft reactions — Diels-Alder reactions — Knoevengal condensations — Wittig
reactions — Phase transfer catalyst - Synthesis — applications.



UNIT-V NEW ENERGY SOURCES FOR NEW CENTURY

Renewable energy sources-Introduction to solar energy- Biomass conversion-
Sea wave energy-tidal energy-geo-thermal energy-wind energy-nuclear fusion
energy. Splitting of water-hydrogen from sunlight-hydrogeneconomy.

Fuel cells-batteries-photovoltaic cells. Nuclear energy-Nuclear fission and fusion-
Production of electricity by nuclear reactor-radioactivity and hazards of
radioactivity-living with nuclear power-Management of radioactive waste.

Reference Books

1. Environmental Pollution, A.K. De

2. Mike Lancaster , Green Chemistry and Introductory text, Il Edition

3. P.T.Anastas and J.C Warner,Green Chemistry theory and Practice, Oxford
University press, Oxford (1988).

4, V.K. Ahluwalia, Methods and Reagents of Green Chemistry: An

Introduction by Green Chemistry, Ane Books India, 2006.

5. Green Chemistry — Environment friendly alternatives- edited by Rashmi

Sanghi & M. M. Srivastava, Narora Publishing House, (2003).



ELECTIVE-3B SURFACE ANALYTICAL TECHNIQUES & SENSORS

Objectives:
After this course the student should be able
> To understand the principles of ECSA, SERS and other techniques.
> To know the principles and application of electroanalytical techniques.
> To apply the student knowledge in the importance ofysensor
> To make the student knowledgeable in the application of biosensors.

Course Out come

CO 1: To understand the principles of ECSA, SERS and other techniques

CO2: To know the principles and application of electroanalytical techniques

COa3: To apply the student knowledge in the importance of sensor

CO4: To make the students knowledgable in the application of biosensors

CO5: The students to gain the knowledge in Electrochemical sensors and Biosensors

UNIT-I SURFACE ANALYTICAL TECHNIQUES-1

Electron Spectroscopy for Chemical Analysis (ESCA): Principles,
Instrumentation, and Analytical Applications. Auger electron spectroscopy:
Principles, Instrumentation, Applications. Secondary ion mass spectrometry
(SIMS):Principles, Instrumentation, Applications.

Surface enhanced Raman Spectroscopy (SERS): Principles, Instrumentation,
Nanoparticulate SERS substrates, Surface enhanced resonance Raman
scattering (SERRS), SERRS of Ag and Au metal colloids, Thin solid films,
Langmuir-Blodgett Monolayers.

UNIT-II SURFACE ANALYTICAL TECHNIQUES-2

Mapping and imaging, Applications. Electron Energy Loss Spectroscopy (EELS):
Principles, Instrumentation, Applications. Electron Microprobe analysis:
Principles, Instrumentation, Analysis of semiconductors and crystalline
materials, Applications. Low Energy lon Scattering Spectroscopy: Principle,
Instrumentation, Surface structural analysis.

UNIT-III CHEMICAL SENSORS

Importance of Sensors, Biomolecular recognition elements, Artificial molecular-
recognition materials, Molecular imprinted polymers, Electrode modification.
Fluorescence, chemi and bio-luminescence sensors, Fluorescent tag molecules,
Applications.

UNIT-IV ELECTROCHEMICAL SENSORS

Conductometric sensors, Coulometric sensors, Voltammetric sensors,
Applications, Neurotransmitters, Amperometric sensors, Chronoamperometric
analysis, Multichannel sensors, Microelectrode sensors, Electrochemical
Impedance Sensors, Quartz crystal nanobalance sensors.



UNIT-V BIOSENSORS

Molecular recognition, Applications. Surface Plasmon resonance based sensors,
Fiber optic sensors, Two dimensional microarray based sensors, Applications
for Food Safety — Mycotoxins, adultrants, Biomedical diagnosis — Cancer
markers.

Reference Books

1.

2.

Brian R. Eggins, Chemical Sensors and Biosensors, Analytical Techniques
in the Sciences (ANTS), 2.4 Edition, Wiley, 2002.

Gabor Harsanyi, Sensors in Biomedical Applications — Fundamentals,
Technology and Applications, CRC Press, 2000.

Raluca-loana Stefan, Electrochemical Sensorsin Bioanalysis, CRC Press,
2001.

D J O’Connor, Brett A Sexton, Roger S C Smart (Eds), Surface Analysis
Methods in Materials Science, 2n4 Edition, Springer, 2010.

John C Vikerman, lan Gilmore (Eds.), Surface Analysis: The Principal
Techniques, 2nq4 Edition, Wiley, 2009.

John F Watts, John Wolstenholme, An Introduction to Surface Analysis by
XPS and AES, 2.4 Edition, Wiley VCH, 2011.






COMPUTATIONAL METHODS IN CHEMISTRY AND
ELCETIVE3C HEMOMETRICS

Objectives:



After this course the student should be able
To understand the basic knowledge of use of computer in chemistry.

To know the software use in drawing the chemical structures.

YV V V

To apply the student knowledge in chemometrics.

>

To make the student knowledgeable in the application of numerical methods of

analysis.

Course Out come:

CO 1: To understand the basic knowledge of use of computer in chemistry

CO2: To know the software use in drawing the chemical structures

COa3: To apply the students knowledgeable in the application of mumerical methods of
analysis

CO4: To apply the student knowledge in chemometrics

COb5: The students to gain the knowledge in computational methods in chemistry and
chemometrics

UNIT-1 COMPUTER BASICS

Windows and Linux; MSOFFICE; Statistical Data Processing and Curve Fitting
by EXCEL, GRAPHER, SURFER and MATHEMATICA; Chemical Structure
Drawing by ISIS Draw, CHEMWIND, ACD Labs and

CHEMDRAW; Molecular Modeling by ACD Labs, PCWIN and CHEM 3D;
Chemical Databases; Animations and Virtual Chemical Experiments

UNIT-II FORTRAN 77

Types of Constants and Variables in Fortran, Dimension, Data, Type,
COMMON and EQUIVALENCE statements, Arithmetic and Logical IF, IF-THEN
ELSE Constructs, DO statement, Various types of 1/0 statements, Library
functions, Statement functions, Function subprograms and subroutine
subprograms with suitable examples.

UNIT-III NUMERICAL METHODS

Roots of Polynomials, Solution of Linear simultaneous equations, matrix
multiplication and inversion. Numerical integration. Statistical treatment of
data, variance and correlations, Least square curve fitting.

UNIT-IV  COMPUTER APPLICATION

Role of computer in research, data organization, software selection and its
applications, solving problems by using scientific software & tools, sample
programmes for analysis of data.

Computer Searches of Literature: ASAP Alerts, CA Alerts, SciFinder, ChemPort,
ScienceDirect , STN International-Journal home pages.



UNIT-V CHEMOMETRICS

Introduction to Chemometrics, principles of experimental design, factorial and
fractional factorial design, specific applications. Response surface methodology
and Optimization, Response surface designs, Sequential optimization, specific,
numerical problems. Modelling and Knowledge processing: multiple linear
regressions, test parameter estimation, PCR, PLS, PCA etc. Cluster analysis and
descriminant analysis, 42odeling of multiway regression.

Reference Books

1. V. Rajaraman, Fortran 77, Prentice Hall (India), New Delhi.

2. S.D. Conte and C. deBoor, Elementary Numerical Analysis, McGraw-Hill
(Intl. Edition) (1987).

3. K. V. Raman, Computers in Chemistry, Tata McGraw Hill (1993).

4. E. Morgan, Chemometrics: Experimental Design, John Wiley & Sons,
2008.

2. Otto Mattias, Chemometrics: Statistics and Computer Applicationin
Analytical Chemistry, Wiley, 2007

3. J.N. Miller and J. C. Miller, Statistics and Chemometrics for Analytical
Chemistry, Pearson Prentice Hall, 6, Edition, 2010.

4, Brereton, R.G, Chemometrics: Data Analysis for the Laboratory and
Chemical Part, Wiley, 2003.



PRACTICAL-7 ORGANIC CHEMISTRY PRACTICAL - III

Course Objectives:
» To understand the separations techniques

Course Out come
CO 1: To understand the Column, Paper, Thin Layer Chromatography
CO2: To know about the High Performance Thin Layer Chromatography
COa3: To familiarize the two dimensional Paper Chromatography, Reverse
phase paper chomatography.
CO4: To learn about the Gas-liquid Chromatography
CO5: To know about the High Performance Liquid chromatography

Chromatographic Separations

Column chromatography - separation of anthracene and picric acid from
anthracene picrate.

Thin layer chromatography separation of green leaf pigments.

Paper chromatography-ldentification of amino acid.

Any FOUR Estimations

Estimation of aniline

Estimation of phenol

Estimation of glucose

Estimation of amino group

Estimation of amide group

Saponification of fat or oil

lodine value of an oil

Estimation of sulphur in an organic compound
Estimation of methyl ketone

Special Interpretation Of Organic Compounds-UV, IR, PMR and MASS
Spectra of the following 15 compounds
1, 3, 5- Trimethyl benzene

Pinacolane

n-Propylamine

p-Methoxy benzyl alcohol

Benzyl bromide

Phenylacetone

2-Methoxyethyl acetate

Acetone

Isoopropyl alcohol

Acetaldehyde diacetate
2-N,N-Dimethylamino ethanol

Pyridine

4-Picoline
1,3-dibromo-1,1-dichloropropene
Cinnamaldehyde



Reference Books

1.
2.

3.

Arthur I.Vogel, A text book of Practical Organic Chemistry, ELBS

Raj K. Bansal, Laboratory Manual of Organic Chemistry, Wiley Eastern
limited.

N.N. Greenwood and A. Earnshaw, Chemistry of the Elements, Vol.ll,
Pergamon Press (1997).

R. M. Silverstein, F. X. Webster, D. J. Kiemle. Spectrometric Identification
of Organic Compounds, Seventh Edition.



PRACTICAL-8 INORGANIC CHEMISTRY PRACTICAL - II1

Analysis of Alloys

Estimation of tin and lead in solder.

Estimation of copper and zinc in brass/Bronze.
Estimation of chromium and nickel in stainless steel.
Analysis of Ores

Dolomite, Galena, Pyrolusite, Copper pyrites
Quantitative Analysis

Quantitative analysis of mixtures of iron —magnesium; iron — nickel; copper —
nickel and copper — zinc.

List of Spectra to be given for interpretation.

31P NMR Spectra of methylphosphate

31P NMR Spectra of HPF;

T9F NMR Spectra of CIF3

1H NMR Spectra of Tris (ethylthioacetanato) cobalt (lIl)

Explain high resolution 1H NMR spectra of (N-
propylisonitrosoacetylacetoneuninato) (acetylacetonato) Nickel (Il)
ESR Spectra of the aqueous ON(S503),. ion.

ESR Spectra of the H atoms in CaF,.

ESR Spectra of the [Mn (H20)6]2".

ESR Spectra of the bis (salicylaldiminato) copper (Il)

IR Spectra of the sulphato ligand.

IR Spectra of the dimethylglyoxime ligand and its Nickel (II) complex.
IR Spectra of carbonyls

Mossbauer spectra of FeS04.7H,0

Mossbauer spectra of FeCls.

Mossbauer spectra of[Fe(CN)s]s-

Mossbauer spectra of [Fe(CN)e]4-

Reference Book

J.Mendham, R.C.Denney, J D Barnes, M. Thomas and B. Sivasankar, Vogel’s
text book of quantitative chemical analysis, Pearson Educaion Ltd., Indian
subcontinent edition, 2009.



PRACTICAL -9

AW

PHYSICAL CHEMISTRY PRACTICAL - III

Potentiometric titrations of a mixture of acids.

Precipitation titrations- AgNOs vs. KCl.

Determination of pH and calculation of pKa.

Determination of the dissociation constant of weak acid using
quinhydrone/calomel electrode.

. Determination of strength of Kl using potentiometric titration between FAS

and KIl.

. Determination of strength of FAS using potentiometric titration between

KmnO4 and FAS.

. Experiment on precipitation titration of mixture of halides by EMF

measurements.

Spectral Interpretation:

Experiments given only to familiarize the interpretation of spectra provided.
Interpretation of simple UV-Visible spectra of simple molecules for the
calculation of molecular data and identification of functional groups (5 typical
spectra will be provided).

IR and NMR spectral calculations of force constant — identification and
interpretation of a spectra (5 each in IR and NMR will be provided).

Reference Books

1.

2.

3.

Findlay s practical Physical Chemistry, "Revised and edited by B.P. Levitt,
9t edn., Longman, London, 1985.

J.N,Gurtur and R.Kapoor,”Advanced Experimental Chemistry,” Vol.I,
S.Chand & Co., Ltd., New Delhi.

Practical Physical Chemistry by B. Viswanathan and P.S. Raghavan, Viva
publishers.



SEMESTER-IV
CORE-10 SCIENTIFIC RESEARCH METHODOLOGY

Objgctives:

To study about the importance of research, literature survey, error analysis,
> statistical treatment.
To know the various indexes and abstracts in science and technology as a source
of in format ion in chemistry.

> . oY .
To study about the conventions of writing thesis.

UNIT-I MEANING OF RESEARCH

Nature and importance of research-aims, objective, principles and problems-
selection of research problems, purpose of research, scientific method, role of
theory, characteristics of research. Types of research: fundamental or pure
research, applied research, action research, historical research, experimental
research.

UNIT-II CHEMICAL LITERATURE

Sources of chemical information: primary, secondary and tertiary sources.
Indexes and abstracts in science and technology: applied science and
technology index, chemical abstracts, chemical titles, current chemical
reactions, current contents, physics abstracts, science citation index. Beilstein
compilations of data, synthetic methods and techniques, treatises, reviews.

UNIT-IIT CHEMICAL ABSTRACTS

Current awareness searching: CA weekly issues, CA issue indexes. Retrospect
ive searching: CA volume indexes-general subject index, chemical substance
index, formula index, index of ring systems, author index, patent index. CA
Collective indexes: Collective index (Cl), decennial index (DI).

Access points for searching CA indexes: index guide, general subject terms,
chemical substance names, molecular formulas, ring systems, author names,
patent numbers. Locating the reference: finding the abstract, finding the
original document, chemical abstract service source index.

UNIT-IV  SCIENTIFIC WRITING

Scientific writings: research reports, theses, journal articles, and books.
Requirement of technical communications: eliminating wordiness and jargon
tautology, redundancy, imprecise words, super fluous phrases.

Steps to publishing a scientific article in a journal: types of publications
communications, articles, reviews; when to publish, where to publish, specific
format required for submission, organization of the material. Documenting:
abstracts-indicative or descriptive abstract , informative abstract, footnotes,
end notes, referencing  styles, bibliography-journal abbreviations
(CASSI),abbreviations used in scientific writing.

UNIT-V COMPUTER SEARCHES OF LITERATURE
ASAP Alerts, CA Alerts, SciFinder, ChemPort, ScienceDirect , STN International
Journal home pages.



Reference Books

1.
2.

3.

R. L. Dominoswki, Research Methods, Prentice Hall, 1981.

J. W.Best, Research in Education, 4th ed. Prentice Hall of India, New
Delhi, 1981.

H. F. Ebel, C. Bliefert and W. E. Russey, The Art of Scientific Writing,
VCH, Weinheim, 1988.

B. E. Cain, The Basis of Technical Communicating, ACS., Washington,
D.C., 1988.

H. M. Kanare, Writing the Laboratory Notebook; American Chemical
Society: Washington, DC, 1985.

J. S. Dodd, Ed., The ACS Style Guide: A Manual for Authors and Editors;
American Chemical Society: Washington, DC,1985.

Gibaldi, J. Achtert, W. S. Handbook for writers of Research Papers; 2nd
ed.; Wiley Eastern, 1987.

Joseph, A. Methodology for Research; Theological Publications: Bangalore,
1986.



CORE-11 BIO-ORGANIC AND HETEROCYCLIC CHEMISTRY

UNIT-I PROTEINS AND NUCLEIC ACIDS

Proteins: Peptides and their synthesis — Merrifield synthesis, Determination of N-
terminal/C-terminal residues, Determination of tertiary structure of Protein,
Bio-Synthesis of Proteins. Nucleic Acids: Types of Nucleic Acids-DNA

& RNA polynucleotide chain. Components-biological functions. Structure and
role of (genetic Code) DNA and RNA (Nucleotides only).

UNIT-II  STEROIDS

Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and
stereochemistry, Isolation, structure determination and synthesis of
Cholesterol, Bile acids, Conversion of cholesterol into sex hormones such as
androsterone, testosterone, estrone and progesterone. Biosynthesis of
Cholesterol.

UNIT-IIT THREEAND FOUR MEMBERED HETEROCYCLES

Systematic nomenclature (Hantzsch-Widman system) for monocyclic, fused and
bridged heterocycles. Three-membered and four-membered heterocycles-
synthesis and reactions of aziridines, oxiranes, thiranes, azetidines, oxetanes,
thietanes —Corey-Chaykovsky reaction, Darzens glycidic ester

condensation,  Hoch-Campbell aziridine  synthesis, Jacobsen.Katsuki
epoxidation.

UNIT-IV  FIVE AND SIX MEMBERED HETEROCYCLICS

Synthesis and reactions of furan, pyrrole, thiophene and pyridines: Furans-
Fiest Benary furan synthesis, Knorr and Paal-Knorr pyrrole synthesis, Pyrroles
and pyrrolidines-Barton. Zard reaction. Hofmann-Loffler-Freytag reaction.

Thiophenes-Hinsberg synthesis of thiophene derivatives. Oxazoles and
isoxazoles- Robinson-Gabriel synthesis, Cook — Heilbron 5-amino-thiazole
synthesis. Hurd.Mori 1,2,3-thiadiazole synthesis. Pyridines- Hantzsch
(Dihydro)-pyridine synthesis. Skraup/Doebner von Miller reaction.

Chichibabin (Tschitschibabin) pyridine synthesis.

UNIT-V CONDENSED HETEROCYCLES

Synthesis and reactions of benzopyrroles, benzofurans and benzothiophenes,
Indoles. Indoles-Fischer indole synthesis, Madelung indole synthesis,
Nenitzescu indole synthesis. Quinolines and isoquinolines- Bischler-
Napieralski reaction. Friedlander synthesis. Meth-Cohn quinoline synthesis.
Pfitzinger quinoline synthesis. Pyrralo-pyrroles, Furanopyrroles thienopyrroles,
Coumarins, chromones, quinolizinium ions.



Reference Books

10.

Heterocyclic Chemistry, J.A. Joule, K. Mills, Blackwell ,Science,
Cambridge, 4t edition, 2000.

Organic Chemistry , Jonathan Clayden, Nick Greeves, Stuart Warren,
and Peter Wothers, Oxford University Press, 2000.

Heterocyclic Chemistry Vol. 1-3, R.R. Gupta, M. Kumar and V. Gupta,
Springer Verlag, New York, 1999.

The Chemistry of Heterocycles. T Eicher and S. Hauptmann. (Series:
Organic Chemistry Monographs.) Thieme, Stuttgart,. 1996. 504 pp.
Heterocyclic Chemistry, T.L. Gilchrist, Longman Scietific Techinal, New
York, 3rq edition, 1997.

Comprehensive Heterocyclic Chemistry, A.R. Katritzky and C.W. Rees, E.
F. V. Scriven. Pergamon Press, Elsevier, New York 1996, Vol 2,

Natural Products: Their Chemistry and Biological Significance., J. Mann,
R. S. Davidson, J. B. Hobbs, D. V. Banthrope, J. B. Harborne, Longman
Scientific and Technical (Wiley), New York, 1994.

Advanced Organic Chemistry: Structure and Mechanisms (Part A &B).
Frances A Carey and Richard J Sundberg, Springer, 2007.
Heterocyclic chemistry, R. K. Bansal, Wiley India Pvt Ltd,, 4t edition,
2008..

Name reactions in heterocyclic chemistry-By Jie Jack Li, E. J. Corey
Contributor Jie Jack Li, Published by John Wiley and Sons, 2004.



ELECTIVE-4A APPLICATION OF ANALYTICAL TECHNIQUES TO
INORGANIC COMPOUNDS

Objectives:

>

On the completion the course the students will have the knowledge of
various analytical techniques.

>

Insight into the concepts and interpretation of spectra of IR, Raman, NMR, EPR,
Mossbauer, and NQR to characterise the Inorganic compounds

UNIT-1 INFRARED AND RAMAN SPECTROSCOPY

Structural studies (involving IR and Raman spectroscopy) of coordination
compounds containing the following molecules/ions and ligands - NH3,

H,0, OH—, SO42~, CN—, SCN—, NO, O2, PR3 and halides

UNIT-II NMR SPECTROSCOPY

Different spin systems — chemical shifts and coupling constants (spin-spin
coupling)involving different nuclei (1H, 19F, 31P, 13C) interpretation and
applications to inorganic compounds — Effect of quadrupolar nuclei (;H, 10B, 11B)
on the 1H NMR spectra, Satellite spectra. Systems with chemical exchange

- evaluation of thermodynamic parameters in simple systems — study of
fluxional behavior of molecules — an elementary treatment of second order
spectra — examples — NMR of paramagnetic molecules — isotropic shifts contact
and pseudo-contact interactions — Lanthanide shift reagents.

UNIT-III EPR SPECTROSCOPY

Theory of EPR spectroscopy - Spin densities and McConnell relationship —
Factors affecting the magnitude of g and A tensors in metal species - Zero-field
splitting and Kramers degeneracy — Spectra of VO(Il), Mn(ll), Fe(ll), Co(ll), Ni(ll)
and Cu(ll) complexes — Applications of EPR to a few biological molecules
containing Cu(ll) and Fe(lll) ions.

Magnetic properties:

Types of magnetism — Dia —para — ferro and antiferro magnetism. Magnetic
properties of free ions — first order Zeeman effect — Second order Zeeman effect
— states KT - states<<KT. Determination of Magnetic moments and their
applications to the elucidation of structures of inorganic compounds -
temperature independent paramagnetism. Magnetic properties of lanthanides
and actinides. Spin crossover in coordination compounds.

UNIT-IV MOSSBAUER SPECTROSCOPY
Principle-lsomer shifts — Magnetic interactions — Mossbauer emission
spectroscopy — applications to iron and tin compounds.



UNIT-V NQR SPECTROSCOPY

Characteristics of quadrupolar nucleus — effects of field gradient and magnetic
field upon quadrupolar energy levels — NQR transitions — applications of NQR
spectroscopy.

Reference Books

1. R.S. Drago, Physical Methods in Inorganic Chemistry, 3rd Ed., Wiley
Eastern Company .

2. R.S.Drago, Physical Methods in Chemistry, W.B. Saunders Company,
Philadelphia, London.

3. F.A. Cotton and G.Wilkinson, Advanced Inorganic Chemistry, 3rded.,
Wiley-Eastern Company, New Delhi 1990.

4, P.J. Wheatley, The Determination of Molecular Structure, .

5. Lewis and Wilkins, Modern Coordination Chemistry,.

6. E.A.V.Ebsworth, Structural Methods in Inorganic Chemistry, 3rd ed.,
ELBS, Great Britain, 1987.



ELECTIVE-4B INSTRUMENTAL METHODS OF ANALYSIS

Objectives:
>

On the completion the course the students will have the knowledge of
various instrumental techniques.

The students should have learnt data analysis and electro analytical
techniques.

UNIT-1I DATA ANALYSIS

Definition of Terms — Mean, Median, Precision and accuracy; Errors in chemical
analysis- systematic errors and random errors. Treatment of data — Basic
statistical concepts and frequency distribution, Average and measure of
dispersion; Significance of Gaussian distribution curves; Null hypothesis;
confidence interval of mean, Criteria for rejection of data; Regression and
correlation; quality control and control chart.

UNIT-II OPTICAL METHODS OF ANALYSIS

Absorption spectrometry — Beer Lamberts law; Spectrophotometry: UV visible
spectroscopy- photometric  titrations;  Fluorimetry, turbidimetry  and
nephelometry.

Flame Photometry—Theory, instrumentation and a few important applications;

Atomic absorption spectroscopy (AAS) — Theory, instrumentation and
applications; Atomic fluorescence.Infra-red spectroscopy — Theory and
instrumentation — source, monochromators, detectors; dispersive and non
dispersive instruments; sample handling techniques; qualitative analysis and
quantitative applications.

Raman spectroscopy — Theory, instrumentation — source of radiation and

detectors; few qualitative andquantitative applications; Resonance Raman
spectroscopy.



UNIT-III NMR, ESR AND MOSSBAUER SPECTROSCOPY

Nuclear Magnetic Resonance Spectroscopy -—Theory, relaxation and
saturation processes, Environmental effects; instrumentation — type of
magnets, source, detector and sample handling; few application of proton NMR;
qualitative and quantitative analysis.

Electron Spin Resonance —Theory, instrumentation and a few applications in
qualitative and quantitative analyses.

Massbauer spectroscopy: principle, instrumentation — applications; molecular
structure, isomerism, electronic structure.

UNIT-IV POLAROGRAPHY, AMPEROMETRY AND CHROMATGRAPHY
Polarography — Theory, apparatus, DME, diffusion kinetic catalytic currents,
current voltage curves for reversible and irreversible system, qualitative and
quantitative application to inorganic systems.

Amperometric titrations — Theory, apparatus, types of titration curves,
successive titrations and two indicator electrodes-applications.

TLC, Colum, gas, ion exchange, Gel permeation, Gas liquid chromatography-
principle, retention time values, instrumentation, carrier gas, column,
detectors- thermal conductivity, flame ionization and electron capture; few
applications of GLC.

UNIT-V RADIOCHEMICAL METHODS

Hot atom chemistry — the Szilard — chalmers process, chemistry of recoil atoms,
chemical effects no radiative decay, solvated electron. Uses of radiations in the
study of matter, neutron activation analysis, dilution analysis, dosimetry,
synthesis of organic and inorganic compounds by irradiation, radiometric
analysis, radiography.

Reference Books

1. Willard, Merit, Dean and Settle, Instrumental Methods of Analysis, CBS
Publishers and Distributors, IV Edn. 1986

2. Schoog, Holler, Nieman, Principles of Instrumental Analysis, Thomson
Asia Pte Ltd., Singapore, 2004.

3. D.A.Skoog and D.M.West Fundamentals of Analytical Chemistry, Holt
Rinehart and Winston Publications, IV Edn, 2004.

4, W. Kemp, NMR in Chemistry, MacMillan Ltd,1986.



ELECTIVE-4C ENVIRONMENTAL CHEMISTRY

Objectives:

After this course the student should be able
To understand the basic knowledge of natural cycles in the environment.
To know the various pollutants affecting environment.

To apply the student knowledge in preventing pollution.

UNIT-1 INTRODUCTION TO ENVIRONMENTAL CHEMISTRY

Concept and scope of environmental chemistry, Environmental terminology and
nomenclatures, Environmental segments, The natural cycles of environment
(Hydrological, Oxygen, Nitrogen, Phosphorous and Sulphur cycles).

UNIT-1I ATMOSPHERE

Regions of the atmosphere, Reactions in atmospheric chemistry, Earth’s
radiation balance, Particles, ion and radicals in the atmosphere, stratospheric
chemistry: The chemistry of ozone layer, The role of chemicals in ozone
destruction, The green-house effect and Global warming, El-Nino phenomenon.

UNIT-III LITHOSPHERE

The terrestrial environment, Soil formations, Soil properties
(physical/chemical), inorganic and organic components in soil, acid-base and
ion-exchange reactions in soil, micro and macro nutrients, nitrogen pathways
and NPK in soil, waste and pollutants in soil, waste classification and disposal.

UNIT-IV  AIR POLLUTION
Air pollutants (sources, classification, sampling and monitoring): Particulates,

Aerosols, SOx, NOx, COx and hydrocarbon emission, Photochemical smog,
Autoexhausts, Acid-rains, Air-quality standards. Method of control of air
pollution: Method of control of air pollution, electrostatic precipitation wet &
dries scrubber, filters, gravity and cyclonic separation, Adsorption, absorption
and condensation of gaseous effluent

UNIT-V WATER POLLUTION

Water pollutants (sources, sampling and monitoring), Water-quality parameters
and standards: physical and chemical parameters (colour, odour, taste and
turbidity), Dissolved oxygen, BOD, COD, Total organic carbon, Total nitrogen,
Total sulfur, Total phosphorus and Chlorine, Chemical speciation. Method of
control of water pollution: Water and waste water treatment, aerobic and
anaerobic, aeration of water, principle of coagulation, flocculation, softening,
disinfection, demineralization and fluoridation.



Reference Books

1.

G.W. Vanloon, S.J. Duffer, Environmental Chemistry — A Global
Perspective, (2000) Oxford University Press.

F.W. Fifield and W.P.J. Hairens, Environmental Analytical Chemistry, 2"d
Edition (2000), Black Well Science Ltd.)

Colin Baird, Environmental Chemistry, (1995) W.H. Freeman and
Company, New York.

A.K. De, Environmental Chemistry, 4, Edition (2000), New Age
International Private Ltd., New Delhi.

Peter O. Warner, Analysis of Air Pollutants,1s: Edition (1996), John Wiley,
New York.

S.M. Khopkar, Environmental Pollution Analysis, 1st Edition (1993), Wiley
Estern Ltd., New Delhi.

S.K. Banerji, Environmental Chemistry, 1s: Edition (1993), Prentice-Hall of
India, New Delhi.



CORE-12 PROJECT

Field of Project — Organic / Inorganic / Physical Chemistry
No. of hours/week 20
No. of Credit 10

Supervisor & research topic:
The guide and area of research should be allotted to each student before

the end of third semester. Each guide shall have a maximum of five students.

Plan of Work:
The student should prepare the plan of project work with due consultation
of guide and get the approval of the Head of the Department. In case the

student wants to avail the facility from other University/laboratory, they will
undertake the work with the permission of the guide and acknowledge the

facilities utilized by them.

The duration of the dissertation research shall be a minimum of three

months in the fourth semester.
Dissertation Work outside the Department:

In case the student stays away for work from the Department for more than
one month, specific approval of the Head of the Department should be

obtained.
No. of copies of dissertation:

The students should prepare four copies of dissertation and submit the
same for the evaluation by Examiners. After evaluation, one copy is to be
retained in the Department library and one copy is to be submitted to the

University (COE) and one copy each can be held by the guide and student.

Format to be followed:
The format/certificates for dissertation to be submitted by the students are

given below:

Format for the preparation of project work:



(a) Title page
(b) Certificate from the guide
(c) Declaration of Student

(d) Acknowledgement

(e) Table of contents

CONTENTS

Chapter

No. TITLE

1. Introduction

2. Review of Literature

3. Materials and Methods

4. Results and Discussion

5. Summary

6. References

Note :

1. Blue colour indicates the syllabus change.
2. Red colour indicates the Job oppournity from various chemical industries.
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1. Preamble

The focus of the M.A. English syllabus is to create serious interest in Literature there
by making the learners’ employ the advanced language skills, critical understanding and
human values derived from it in their future lives and careers. The M.A. English programme
includes critical theories and concepts, the history and the structure of the English language
and general linguistics. The M.A. English programme is oriented towards equipping the
learner the requisite skill and knowledge in taking up competitive examinations, such as
UPSC, NET, SET and TRB, for employment or other qualifying examinations like, IELTS,
TOEFL etc., for higher studies abroad. The Elective papers have been chosen with due care
so as to ensure the ability for sustained composition in the descriptive, narrative, expository,
argumentative and persuasive mode and other advanced language skills extending to
practical applications of the English language in fields such as journalism, report- writing,
copy-editing ,copywriting, scriptwriting and translation thus creating a wider scope for
employability.

2. Definitions

Programme: “Programme” means a course of study leading to the award of a degree in
M.A. English

Course : “Course” refers to a paper / subject offered under the M.A English degree
programme. Each Course is to be designed variously under
lectures/tutorials/seminar/practical training/Assignments/Term paper or
Report writing etc., to meet effective teaching and learning needs.

Core Courses

“The Core Courses” related to the programme concerned offered in the
programme”.

Elective Courses

“Elective courses “related to the core courses of the programme
concerned, offered in the programme”.

3. Eligibility for Admission to M.A.ENGLISH A candidate who(1) has passed B.A
Degree Examination of this University with English as the Main Subject of study or (2) is a
Graduate in B.A and B.Sc. with Part Il English or B.Com./BBA/BCA/BCS and any such
Degree with one year Part Il English where the candidate has scored minimum of 55% or
(3) an Examination of other Universities accepted by the Syndicate as equivalent there to
shall be permitted to appear and qualify for M.A. Degree Examination of the Department of
this University.




4. Scheme of Examination along with Distribution of Marks and Credits
Duration:
The duration of study is TWO years consisting of Four Semesters.

Credits

The weightage given to each course of study (subject) by the experts of the Board of Studies
concerned. The term ‘Credit’ refers to the weightage given to a course, usually in relation to the
instructional hours assigned to it. For instance, a six hour course per week is assigned 6/5/4
credits, a five hour course per week is assigned 5/4/3credits and a four hour course per week is
given 4/3/2 credits. However, in no instance the credits of a course can be greater than the

hours allotted to it. The total minimum credits, required for completing M.A.English are 90.

Credit System

The course of study under this regulation, where weightage of credits are spread over to
different semesters during the period of study and the Cumulative Grade Point Average shall
be awarded based on the credits earned by the students.

ChoiceBasedCreditSystem(CBCS)

M.A.English offered by the University shall be under Choice Based Credit System. This is to
enhance the quality and mobility of the students within and between the Universities in the
country and abroad.

Core subject
There shall be 16 Core papers with 78credits (out of 90 total credits) for M.A. English.

Electives courses

Four elective courses with (4x3)12 credits (out of 90 total credits) are to be offered One in
each semester.

Project

There will be a project work as a core paper in Semester 1V.
The following guidelines /clarifications are offered for the Project with Viva-voce:

The project should be evaluated for 150 marks by the concerned guide along with a staff
member specialized in the broad area of research appointed by the Head of the Department
(guide : 100 marks; staff member : 50 marks); and the Viva-Voce examination should be
conducted by an internal examiner appointed by the Head of the Department and the guide
concerned (Viva-Voce : 50marks). The average of marks awarded in the viva-voce by both
the examiners along with the marks obtained by the candidate in project evaluation
(50+150) will be the total marks obtained. The passing minimum would be 100 marks.




. The Project Report may consist of a minimum of 50 pages.

. The candidate has to submit the Project Report 30 days before the commencement of
the IV Semester Examinations.
. A candidate who fails in the Project / Dissertation or is absent may resubmit the

report, on the same topic, with necessary modification / correction /

Improvements in the subsequent even semester examination for evaluation and shall
undergo viva-voce examination.

5._Requirement to appear for the examinations

a) A candidate shall be permitted to appear for the university examinations for any semester
(theory as well as practical) if:

. He/she secures not less than75% of attendance in the number of working days
during the semester.

. In the case of married woman candidates the minimum attendance Requirement shall
be not less than 55% of the total instruction al days.

. He/she earns a progress certificate from the Head of the institution, of having

satisfactorily completed the course of study prescribed in the scheme of
examinations for that semester as required by these regulations.

. His/her conduct shall be satisfactory. Provided that it shall be open to the Syndicate,
or any authority delegated with such powers by the Syndicate, to grant Exemption to
a candidate who has failed to earn 75% of the attendance, prescribed, for valid
reasons, subject to usual conditions.

b) A candidate who has secured less than75% but 65% and above attendance in any
semester, shall be permitted to take the examination on the commendations of the Head of
the Department to condone the lack of attendance on the payment of prescribed fees to the
University.

¢) A candidate who has secured less than 65% but 55% and above attendance in any
semester, has to compensate the shortage in attendance in the subsequent semester (in the
next year) besides earning the required percent age of attendance in that semester and
appear for both semester papers together at the end of the later semester, on the payment
of prescribed fees to the University. However, shortage of attendance in I-semester shall
be compensated while studying in 11 semester, shortage of attendance in I1-semester shall
be compensated while studying in IV semester, shortage of attendance in HI&IV-
semesters shall be compensated after rejoining the course in the 3™year.Also, separate
attendance registers shall be maintained for compensating the shortage of attendance.
During the hours of compensation of attendance, the candidate shall not be given
attendance for the regular semester classes.

d) A candidate who has secured less than 55% of attendance in any semester shall not be
permitted to appear for the regular examinations in that particular semester or in
subsequent semesters. He/she has to rejoin/re-do the semester in which the attendance is
lessthan55%, on the payment of prescribed fees to the University after getting prior
approval of the University.




e) A candidate who has secured less than 55% of attendance in the final semester has to
compensate his/her attendance shortage in a manner as decided by the concerned Head
of the Department, after getting prior approval of the University. The candidate shall be
permitted to rejoining in the4™semester, after completing his/her regular 2 year course.

6. Scheme of examination

. All theory examinations are conducted for3hours irrespective of total marks allotted
for the examinations.
. There shall be theory examinations at the end of each semester, for odd semesters in

the month of October/November; for even semesters in April/May. A candidate who
does not pass the examination in any course(s) shall be Permitted to appear in
such failed course(s)in the subsequent examinations to be held in October/
November or April/May.

. All candidates admitted in first year, should get registered for the first semester
examination, compulsorily. If registration is not possible owing to any reason
including shortage of attendance beyond condonation limit, belated joining or on
medical grounds, the candidates are permitted to rejoin the course in the next year.

. In case of project work, there will be a Viva-Voce Examination :Each candidate
shall be required to appear for Viva-Voce Examination.
. For the Project Report, the maximum will be 150 marks for report and 50marks for

the Viva-Voce.

Passing Minimum

a) A candidate shall be declared to have passed the whole examination, if the candidate
passes in all the theory papers by earning 90 credits in Core and Elective courses.

b) A candidate should get not less than 50% in the University Examination, compulsorily,
in all papers. Also the candidate who secures not less than 50% marks in the University
Examination as well as Continuous Internal Assessment (CIA) examinations put
together in any paper shall be declared to have successfully passed the examination in
the subject. There shall be no passing minimum for the CIA.

Distribution

The following is the distribution of marks for University Examination and Continuous
Internal Assessment and passing minimum marks for theory papers.

Total Marks Allotted : 100 marks

University Examination (UE) : 75marks Passing minimum in (UE): 38 marks
Continuous Internal Assessment (CIA) : 25marks

Passing minimum in (CIA) - Nil

Passing minimum (UE + CIA) : 50marks

The following is the distribution of marks for Project Work
Total marks allotted: 200marks
Project Evaluation: 150marks
Viva-Voce : 50marks




Project Evaluation

Concerned Guide Appointed Examiner
Format 20marks 10marks
Scope of the Research Problem 20marks 10marks
Methodology 20marks 10marks
Analysis 20marks 10marks
Results and Findings 20marks 10marks
Total 100marks 50marks
Viva-Voce
Presentation 20marks
Subject Knowledge 20marks
Interaction 10marks
Total 50marks

Passing minimum 100 out of 200 marks

GRADING:

Once the marks of the C.1.A and end-semester examinations for each of the course are
available, they shall be added. The mark thus obtained shall then be converted to the relevant
letter grade, grade point as per the details given below:

Conversion of Marks to Grade Points and Letter Grade (Performance in a Course / Paper)

RANGE OF GRADE LETTER DESCRIPTION

MARKS POINTS GRADE

90-100 9.0-10.0 O+ Outstanding
80-89 8.0-8.9 D+ Excellent
75-79 7.5-7.9 D Distinction
70-74 7.0-7.4 A+ Very good
60-69 6.0-6.9 A Good
50-59 5.0-5.9 B Second Class
40-49# 4.0-4.9 C Satisfactory
00-49 0.0 U Re-appear
Absent 0.0 AAA ABSENT

Ci= Credits earned for course 1 in any semester
Gi = Grade Point obtained for course i in any semester
n = refers to the semester in which such course were credited




Grade point average (for a Semester):
Calculation of grade point average semester-wise and part-wise is as follows:

GRADE POINT AVERAGE [GPA] = XiCiGi / ZiCi
Sum of the multiplication of grade points by the credits of the courses offered under
each part

Sum of the credits of the courses under each part in a semester
Calculation of Grade Point Average (CGPA) (for the entire programme):
A candidate who has passed all the examinations prescribed is eligible for the
following part wise computed final grades based on the range of CGPA.

CUMULATIVE GRADE POINT AVERAGE [CGPA] = 2n ZiCniGni / ZnZiCni

Sum of the multiplication of grade points by the credits of the entire programme under

each part
CGPA=
Sum of the credits of the courses of the entire programme under each part
CGPA GRADE
9.0 and above but below 10.0 0]
8.0 and above but below 9.0 D+
7.5 and above but below 8.0 D
6.5 and above but below 7.5 A+
6.0 and above but below 6.5 A
5.0 and above but below 6.0 B
0.0 and above but below 5.0 U

Improvement of Marks in the subjects already passed

Candidates desirous of improving the marks awarded in a passed subject in their first
attempt shall reappear once within a period of subsequent two semesters by paying the fee
prescribed from time to time. The improved marks shall be considered for classification but
not for ranking. When there is no improvement, there shall not be any change in the original
marks already awarded.

If candidate improves his marks, then his improved marks will be taken into
consideration for the award of Classification only. Such improved marks will not be counted
for the award of Prizes / Medals, Rank and Distinction. If the Candidate does not show
improvement in the marks, his previous marks will be taken into consideration. No candidate
will be allowed to improve marks in the Documentation report and Research Project and
Viva-voce.

Classification of Successful candidates
A candidate who passes all the examinations including project securing following
CGPA and Grades shall be declared as follows for Part | or Part I1:




CLASSIFICATION OF
CGPA GRADE FINAL RESULT
9.5-10.0 O+ First class —Exemplary*
9.0 and above but below 9.5 0
8.5 and above but below 9.0 D++
8.0 and above but below 8.5 D+ First Class with Distinction
7.5 and above but below 8.0 D
7.0 and above but below 7.5 A++
6.5 and above but below 7.0 A+ First Class
6.0 and above but below 6.5 A
5.0 and above but below 6.0 B+ Second Class
5.0 and above but below 5.5 B
0.0 and above but below 4.0 U Re-appear

a. A candidate who has passed all the examination including project in the first

appearance within the prescribed duration of the PG programme and secured a CGPA
of 9 to 10 and equivalent grade “O” in Core and Elective subjects shall be placed in
the category of “First Class — Exemplary”.

A candidate who has passed all the examination including project in the first
appearance within the prescribed duration of the PG programmes and secured a
CGPA of 7.5 to 9 and equivalent grades “D”,”D+” or “D++” in Core and Elective
shall be placed in the category of “First Class with Distinction”.

A candidate who has passed all the examination including project of the PG
programme and secured a CGPA of 6 to 7.5 and equivalent grades “A”,”A+” or
“A++” shall be declared to have passed that parts in “First Class”.

A candidate who has passed all the examination including project of the PG
programmes and secured a CGPA of 5.5 to 6 and equivalent grade “B” shall be

declared to have passed that parts in “Second Class”.

Pattern of Question Paper

The following pattern of question paper shall be followed for candidates admitted in
The University department from 2014 onwards:

University Examination (UE) total marks: 75marks

Section A:

Ten short answer questions without any choice (requiring maximum 50 words)
10 X 2=20marks

Five short answer with either or choice (requiring maximum 200words) 5x5=25marks
Five essay questions with a choice of any three (requiring maximum 500words) 10 x 3 =
30 marks

Revision of Regulations and Curriculum

The Regulation, Scheme of Examinations and the Syllabus will be in vogue from academic
years 2014-15 to 2016 -17, that is, for a period of three years. The University may
revise/amend/change the Regulations, Scheme of Examinations and the Syllabus as and
when deemed necessary.




M.A. ENGLISH

Degree Course
Under CBCS

(With effect from 2014-2015)

PAPER TITLE OF THE SEMESTE INS CREDIT UNI.
SNO | cope PAPER R HRSWEEK CA | exam | TOT
| YEAR (| SEMESTER)
1. PDEN 11 British Poetry I 6 5 25 75 100
2. PDEN 12 British Prose 6 5 25 75 100
3. PDEN 13 British Drama 6 5 25 75 100
4, PDEN 14 British Fiction I 6 5 25 75 100
ELECTIVE | (Choose any ONE A or B)

5. PDEN 15A Journalism
6 3 25 75 100

6. PDEN 15B Soft Skills

| YEAR (Il SEMESTER)

7. PDHR 20 Human Rights 1] 2 2 25 75 100
8. | PDEN21 American I 6 5 25 75 | 100

Literature
9. | PDEN22 | 'ndian Writing in I 6 5 25 | 75 | 100

English

10. | PDEN23 | l@nguage and I 6 5 25 75 | 100

Linguistics
11. PDEN 24 Shakespeare Il 5 5 25 75 100

ELECTIVE Il (Choose any ONE A or B)
12. PDEN 25A | Academic Skills
1] 4 3 25 75 100
13. PDEN 25B | Gender Studies

I YEAR (lll SEMESTER)




14. | ppEN31 | Modernism and n 6 5 25 | 75 | 100
Postmodernism
15. | ppeEN32 | WorldClassicsin) 6 5 25 | 75 | 100
Translation
16. | PDEN 33 Postcolonial Il 6 5 25 75 | 100
) Literature
17. PDEN 34 Dalit Literature 1 6 5 25 75 100
ELECTIVE Il (Choose any ONE A or B)
Rhetoric and
18. PDEN 35A Research 25 75 100
Methodology
11 6 3
19. | ppEN35B |  'ranslation 25 | 75 | 100
Studies
Il YEAR (IV SEMESTER)
Literary Theory
20. PDEN 41 and Criticism v 6 5 25 75 100
English
21. PDEN 42 Language v 6 5 25 75 100
Teaching
ELECTIVE IV (Choose any ONE A or B)
22. PDEN 43A Film Studies
AV 6 6 25 75 100
23. | PDEN 43B | General Essay
24. PDEN 44 Project AV 6 50 150 200
Subj P Credi Ins 1 \ark Total Mark
ubject apers redit Total Hrs arks otal Marks
credits
Core 16 5-6 76 96 100 1600
Elective 4 3 12 22 100 400
Compulsory paper 1 2 2 2 100 100
Total 21 - 90 120 - 2100




PAPER | - BRITISH POETRY (PDEN 11)

UNIT-1: POETRY

Geoffrey Chaucer

Edmund Spenser
UNIT-2: POETRY

John Donne

Andrew Marvell
UNIT-3: POETRY

Milton

John Dryden

Alexander Pope
UNIT-4: POETRY

Wordsworth

John Keats

Shelley
UNIT-5: POETRY

Arnold
Browning
Tennyson

Canterbury Tales

Prothalamion

The Canonization
Valediction Forbidding Mourning
To His Coy Mistress

Paradise Lost Book IX
Macflecnoe
An Epistle to Dr.Arbuthnot

Tintern Abbey
Ode to Nightingale
Ode to West Wind

Dover beach
Andrea Del Sarto
Ulysses

Recommend Text: Standard Edition of texts

The Oxford Anthology of English Literature Vol. I: The Middle Ages through
the18th Century, London: OUP.

ReferenceBooks

T.S.Eliot,1932,“The Metaphysical Poets” from Selected Essay; Faber and Faber
limited, London.

H.S.Bennett, 1970,Chaucer and the Fifteenth Century, Clarendon Press, London.
Malcolm Bradbury and David Palmer,ed.,1970 Metaphysical Poetry, Stratford-upon—
Avon Studies Vol.ll, Edward Arnold, London.

William R.Keast,ed.,1971,Seventeenth Century English Poetry: Modern

Essays in Criticism,Oxford University Press, London.

A.G.George,1971, Studies in Poetry, Heinemann Education Books Ltd., London.
David Daiches, 1981,A Critical History of English Literature Vols.l & I1.,
Secker& Warburg, London.

Thomas N.Corns, ed.,1993, The Cambridge Companion to English Poetry:
Donne to Marvell, Cambridge University Press, Cambridge.

H.J.C.Grierson, “Metaphysical Lyrics and PoemsoftheSeventeenthCentury”
OUP,1983, London.

Website, e-learning resources: http://www.english/.org.uk/chaucer/htm

10




PAPER Il -BRITISH PROSE (PDEN 12)

UNIT-1

Francis Bacon

UNIT-2
Addison and Steele

Johnson
UNIT-3

Charles Lamb
Hazlitt
UNIT-4

J.S Mill

Carlyle
UNIT5

Huxley

Ruskin

Recommend Text:

Standard Edition of texts
Website, e-learning resources

Of Truth
Of Friendship
Of Studies

Sir Roger at Theatre
Sir Roger at Church

Preface- Defense of Three Unities

Dream Children

On going a journey

Of Individuality
(from on Liberty)
Dante and Shakespeare —The Hero as Poet

Time and Machine

King’s Treasuries from Sesame and Lilies

http://www.clt.astate.edu/wmarey/asste%
http://eb.com (Encyclopaedia Britannica—restricted site)
http://www.questia.com (online library for research)

11



http://www.clt.astate.edu/wmarey/asste%25
http://eb.com/
http://www.questia.com/

PAPER 11l - BRITISH DRAMA (PDEN 13)
UNIT-1
Thomas Kyd : Spanish Tragedy
UNIT 2

Christopher Marlowe : Dr. Faustus

UNIT 3

John Webster : Duchess of Malfi
UNIT 4

Congreve : Way of the World
UNIT 5

Galsworthy - Silver Box

Recommend Text:

Standard Edition of texts
Reference Books:

. Bradbrook,M.C.,1955, TheGrowth and Structure and Elizabethan Comedy, London.

. TillyardE.M.W.,1958, The Nature of Comedy & Shakespeare, London.

. UnakEllis-Fermor,1965,The Jacobean Drama: An Interpretation, Methuen & Co.,
London.

. John Russell Brown and Bernard Harris, eds., Elizabethan Theatre, Stratford
upon— Avon StudiesVol9.,Edward Arnold, London.

. AllardyceNicoll,1973, British Drama, Harrap, London.

. Bradbrook,M.C.,1979,Themes and Conventions of Elizabethan Tragedy, Vikas
Publishing House Pvt., Ltd.,(6thed)New Delhi.

. Michael Hathaway,1982, Elizabethan Popular Theatre: Plays in Performance,
Routledge, London.

. Kinney,Arthur.F.,2004,ACompaniontoRenaissanceDrama,Oxford:Blackwell
Publishing.

Website, e-learning resources:

http://www.clt.astate.edu/wmarey/asste% http://eb.com (Encyclopaedia Britannica—

restrictedsite)

http://en.wikipedia.org/wiki (qualified search results on Elizabethan Theatre,
Restoration Drama, Comedy of Manners, realism, naturalism, Abbey Theatre, Gaelic
Revival, Modern Celts, and Epic Theatre Political Theatre, Experimental Theatre, etc.

and on individual authors.)
http://www.questia.com (online library for research)

12



http://www.clt.astate.edu/wmarey/asste%25
http://eb.com/
http://en.wikipedia.org/wiki
http://www.questia.com/

PAPER IV - BRITISH FICTION (PDEN 14)

UNIT-1

Jonathan Swift ; Gulliver’s Travels

Daniel Defoe ; Robinson Crusoe
UNIT-2

Henry Fielding : Joseph Andrews

Sterne : Tristram Shandy
UNIT-3

Jane Austen : Pride and Prejudice

Oliver Goldsmith : The Vicar of Wakefield
UNIT-4

Walter Scott : Ivanhoe

Thomas Hardy : Far from the Madding Crowd
UNIT-5

George Eliot : Silas Marner

Charles Dickens : Hard Times

Recommend Text:

Standard Edition of texts

Reference Books:

» Wayne C.Booth,1961,The Rhetoric of Fiction, Chicago University Press, London.
* F.R.Leavis, 1973, The Great Tradition, Chatto &Windus, London.

* lan Watt, 1974,Rise of the English Novel, Chatto & Windus, London.

* Frederick R Karl, 1977,Reader’sGuidetotheDevelopmentoftheEnglishNovel till the
18 Century, The Camelot Press Ltd. Southampton.15

« lan Milligan, 1983, The Novel in English: An Introduction, Macmillan, Hong Kong.

» Website, e-learning resources: http://en.wikipedia.org/wiki/novel

13



http://en.wikipedia.org/wiki/novel

CORE PAPER V - AMERICAN LITERATURE (PDEN 21)

UNIT-1Concepts and Movements:

Beginnings of American Literature; Transcendentalism; Individualism; The American South;
The frontier; Counter-Culture; Harlem Renaissance; Rise of Black Culture and Literature;

Multiculturalism.

UNIT-2: POETRY

Walt Whitman

Emily Dickinson

Robert Frost
Wallace Stevens
E.E. Cummings
Gwendolyn Brooks

Langston Hughes

UNIT-3: PROSE

R.W. Emerson

Thoreau

Martin Luther King

UNIT-4: DRAMA

Eugeno O’ Neil

Marsha Norman

Tennessee’s Williams

UNIT-5: FICTION

Ernest Hemingway
Mark Twain

Alice Walker

When Lilacs in the Dooryard Bloom’d

Success is counted sweetest,
The Soul selects her own Society
Because | could not stop for death

Home Burial

Anecdote of the Jar

Anyone lived in a pretty how town
Kitchenette Building

The Dream Deferred

Self-reliance (An Anthology; American
Literature of the Nineteenth century, Fisher,
Samuelson & Renniger, Vaid

Civil Disobedience

Figure a Poem Makes

| Have a Dream

Long Day’s Journey into the Night
Night Mother

Glass Menagerie

The Old Man and the Sea

Adventures of Huckleberry Finn

The Colour Purple

14




Recommend Text: Standard Edition of texts

* Egbert S.Oliver ed., an Anthology: American Literature,1890-1965,Eurasia Publishing
House (Pvt) Ltd. ,New Delhi.20

» Mohan Ramanan ed.,1996, Four centuries of American Literature, Macmillan India
Ltd., Chennai.

Reference Books:

1. John Russell Brown and Bernard Harris, ed.,1970, American Theatre, Edward
Arnold.

2.Daniel Hoffman ed., 1979, Harvard Guide to Contemporary American
Writing, Oxford University Press, New Delhi.

3. Owen Thomas, 1986, Walden and Civil Disobedience: Norton Critical Edition
ed., Prentice—Hall & Indian Delhi.

4. E.E.Spiller, A History of the Literature of the United Sates.

5. C.P.Hill, A Short History of the United States.

15




PAPER VI

Unit -1 Poetry

Rabindharanath Tagore

Nissim Ezekiel

KN. Daruwalla

ImitiazDharkar
ArunKolatkar
Parthasarathy
Unit —I1 Prose
Sri Aurobindo
Dr.Radhakrishnan
Ramanujam
Unit -1l Drama
AsitCuimboy
GirishKarnad
Dattani
Unit -1V
Amitav Gosh
Anitha Desali
BharathiMukarjee
Unit -V Short Stories
RohintonMistry
Ruskin Bond

Gita Hariharan

-- INDIAN WRITING IN ENGLISH (PDEN 22)

: Gitanjali: 12,36,63,12) The Time my Journey fales is
long 36)This is my prayer tree

63) Thou hast made me known to friend

: Background Causally --Indian Writing in English

Ed. Makarandparanjape, Macmillen (993, P.112)

: ‘Hawk’ from the Anthology of Twelve Modern India

poet’sed. A.K. Mehyota (OUP, 1992)

: Purdah |

: From “Jejuri” The Bus, A scratch

: Obituary

: TheRenaissancein India

: Hindu view of Life ‘Hindu Dharma’

. Is there an Indian way of thinking

: The Refugee

: Hayavadana

: Thirty Days in September

: Shadow Lives
- Voice in the City

: Jasmine

: Tales from Ferozabad (2 Stories selected)

: 2 Stories

: Ghost of Vasu Master

16




Recommend Text:

Standard Edition of texts.
ReferenceBooks

» K.R.Srinivasalyengar,1962, —History ofIindian Writingin English,Sterling
Publishers,New Delhi.

« HerbertH.Gowen,1975,A Historyofindian Literature,SeemaPublications,
Delhi.

» William Walsh,1990,IndianLiteratureinEnglish,Longman,London.

» SubhashChandraSarker,1991,IndianLiterature,andCulture,B.R.Publishing
Corporation, Delhi.

« M.K.Naik&ShyamalaANarayan,2001,IndianEnglishLiterature1980-2000:A
Critical Survey,D.K.FineArtPress(P)Ltd.,New Delhi.

» TabishKhair,2001,BabuFictions:AlienationinContemporarylndianEnglish
Novels.,OUP.

« RajulBharagavaEd.,2002,Indian Writingin English: TheLastDecade,Rawat
Publications, New Delhi.

» K.Satchidanandan,2003,Authors, Texts, Issues:Essayson Indian literature,
Pencraft International,New Delhi.

» P.K.Rajaned.,2004, IndianL.iteraryCriticism inEnglish:Critics, Texts, Issues,
Rawat Publications,New Delhi.

* BruceKing,2001,ModernindianPoetryinEnglish, OUP,New Delhi.
« AmitChandri,2001, ThePicadorBookofModernindianLiterature,Macmillan,London.

» A.K.Mehrotra,2003,An Illustrated Historyofindian Literaturein English. PermanentBlack,
New Delhi.

Website,e-learningresourceshttp://en.wikipedia.org/wik/indian_writing_in_english

17



http://en.wikipedia.org/wik/indian_writing_in_english
http://en.wikipedia.org/wik/indian_writing_in_english

PAPER VII -- LANGUAGE AND LINGUISTICS (PDEN 23)

Unit-1I
The History of English Language
Descent of English Language- Old English Period- Middle English- Renaissance and
After- Growth of VVocabulary- Change of Meaning- Evolution of standard English
Unit-11
Phonology
Cardinal Vowels- English Vowels- Diphthongs and Consonants — Syllable-
Transcription
Unit-111
Received Pronunciation and the their need for a model- Accent- Rhythm And
Intonation — Assimilation — Elision- Liaison- Juncture
Unit-1V
Levels of Linguistics Analysis
Morphology — Sentences and their parts: Words, Phrase and Clauses, Phrases-
Semantics- Pragmatics- Discourse Analysis
Unit-V

Sociolinguistics
Language varieties — Language, Society and Culture
Recommended Texts:

1. Unit I: FT Wood An Outline History of English Language

2. Unit Il & 11I: T. Balasubramaniam A textbook of English Phonetics for Indian
Students (Chapters 3-17)

3. Unit IV: George Yule The Study of Language , 2" edition, Cambridge University
press, 1996 (Chapters 8-13)
Quirk and GreenbaumA University Grammar of English

4. Unit V: George Yule The Study of Language (Chapters 20 & 21)
Verma and Krishnasamy Modern Linguistics (Unit 42-45)

18




Reference :

1. F.T.Wood, 1969, ‘An Outline History of the English Language’, Macmillan
London. Reprint

Palmer, Frank, 1973, Grammar, Penguin.

Gimson A.C., 1975, An Introduction to the Pronunciation of English, ELBS and
Edward Arnold Itd., London.

S. Pitt Corder, 1987, Applied Linguistics, Penguin.

George Yule, 1996, The Study of Language, Second Edition Cambridge UP.

w ™
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PAPER VIII - SHAKESPEARE (PDEN 24)

Unit-I

Twelfth Night
Unit-11

Othello
Unit-111

Henry 1V, Part |
Unit-1vV

Coriolanus
Unit-V

General Shakespeare
Select Sonnets

Shakespeare Criticism:

Modern Approaches — mythical, Archetypal feminist, post- colonial, new histories; A.C.
Bradley (extract)

Chapter V & Vi and the New Introduction by John Russel Brown in Shakespearean tragedy
by A.C. Bradley, London, Macmillon, Third Edition,1992

Wilson KnightMacbeth and the Metaphysic of Evil (1976, V.S. Seturaman& S.
RamaswamyEnglish Critical Tradition Vol. I. Chennai, Mecmillan).

Stephjen Greenblatt Invisible Bullets: Renaissance Authority and its Subversion, Henry IV &
Henry V, in

Shakespearean Negotiations:

New York: Oxford University Press, 1988 also in Political Shakespeare; New
Essays in Cultural Materialism. Eds. Jonathan Dollomore and Alan Sin field
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CORE PAPER IX - MODERNISM AND POST MODERNISM (PDEN 31)

Unit-1 Poetry

Eliot

Yeats

Owen

Larkin

Ted Hughes
Unit 11

D. H. Lawrance

George Lucacks

Ihab Hassan
Unit -111

Edward Bond

Pirandello

Tom Stoppard
Unit -1V

Virginia Woolf

D. H. Lawrence

Salman Rushdie
Unit- V

James Joyce

Marquiez

Gita Hariharan

Recommend Text:

Standard Edition of texts

: Waste land

: Byzantium

. Insensibility

: Whitsun Weddings

: Hawk Roosting

: Why the Novel Matters
: The Idea of Modernism

: On post Modernism

. Lear
: Six Characters in Search of an Author

: RosanCrants and Guilden Stern are dead

:Mrs.Dolloway
: Women in love

: Midnight Children

: The Dubliness
: Light is live water

. A Government of India Undertaking
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Reference

1.John Powell, Post modernism.

2.Republic of Plato : Translated by Cornford, F.M., London, OUP.
3.Seldon, Raman: A Reader's Guide to Contemporary Literary Theory.
4.Williams, Raymond: Marxism and Literature.

5.Culler, Jonathan: Structure list Poetics: Structuralism Linguistics and the Study of
Literature.

6. Hutcheon, Linda : A Poetics of Postmodernism.
7.Bloom, H.; et. al: Deconstruction and Criticism.

8.Young,Robert(ed.):Untying the Text :A Post-structuralism Reader.

9.Showalter, Elaine: Literature of Their Own: British Novelists from Bronte to Lering.

10.Hawkes, T.:Structuralism and Semiotics.
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PAPER X - WORLD CLASSICS IN TRANSIALATION (PDEN 32)

UNIT I
Homer’s Illiad : Book 111
Thiruvalluvar : from Thirukkural
UNIT 1l
Sophocles - Oedipus Rex (from)
Ovid : Metamorphism (from)
UNIT 111
Brecht : Mother courage
Kalidas : Shakuntala
UNIT IV
Albert Camus : Myth of Sysiphus
Simon de Beovouire : from Second Sex
UNIT V

Nikos Kazanhsois  : Zorpa the Greek

Nichole Gogol: Over Coat

Recommended Texts: Standard edition soft texts.

Reference Books:

1.LauMagnums, A Dictionary of Modern European Literature.
2.Raymond Williams, Drama from Ibsen to Brecht.
3.J.M.Cohen,A History of Western Literature.

Website: http://en.wikipedia.org/wiki/Drama
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PAPER XI - POST COLONIAL LITERATURE (PDEN 33)

UNIT I
A.D. Hope
LohiAwoonor
AchibaldLampman
Jessie Mackay
UNIT Il
Nugui O Thiong
Atwood
Frank Fanan
UNIT 111
Ray Lawler
Wole Soyinka
UNIT IV
Chinua Achebe
Ondanje
Margret Lawrence
BapsiSidwa

UNIT V

: Australia
: The Weaver Bird
: The City of End of Things

: The Noosing of the Sun God

: Decolonizing the mind
- Survival (Introduction chap)

: The Wretched of the Earth

: Summer of the seventeenth Doll

: Kongi Harvest

: Things Fall Apart
: English Patient
: Diviners

. Ice-candy Man

Helen Tiffin, Griffiths, Ashcroft: The Empire Writes Back (Introduction, Cutting the

Ground)

AniaLoomba

: Post Colonialism
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Recommend Text:

Standard Edition of texts

Reference

1.B.Ashcroftetal: The Empire Writes Back.
2.EdwardSaid: Orientalism.
3.HomiBhabha: Nation and Narration.
4.GayatriSpivak : In Other Worlds.
5.AijazAhmad: In Theory.

6.Mannoni: Prospero and Caliban,(tr.byP.Powesland)
7.Harish Trivedi : Colonial Transactions.
8.George Lamming: The Pleasure of Exile.
9.Ganesh Devi: After Amnesia.

10.MakarandParanjape(ed.):In-diaspora.
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PAPER XIlI -DALIT LITERATURE (PDEN 34)

Unit 1
Ambedkar :Annihilation of Caste(4,5,6)
Arun Dangle :Dalit Literature:Past,Present and Future

ShanrankumarLimbale from Towards an Aesthetic of Dalit Literature(4,5,8)
Unit 2
Poetry

Wamankardak : Send my boy to School

Arunkamble :Which Language Should | Speak
Arjun dangle . I will belong to it

Indran ‘Wall Posters

Sukirtharani : Portrait of my Village

Kabilan : Born to who-knows

Unit 3 Autobiographies

Rettaimalaisrinivsan : A Brief history of my life

Vasanth Moon : Growing up Untouchable in India
K A Gunesekaran : Scar
Unit4 Novel

DamodareDhakshe : Shosh(Thirst)
OmprakashValmiki : Joothan

Sivakami :The Grip of Change
UrmilaPawar :The Weaves of my Life

Unit 5 Short Story

Bama :Annachi
Bandhhumadav : The poisoned Bread
Imayam : The Binding Vow

AzhagiaPeriyavan  :Eardrum

Ravikumar : On Knowing the Truth




Recommended texts
Dangle, Arjun.ThePoisonedBread.Mumbai:Longman,1994

Ravikumar and Azhagarasan.The Oxford India Anthology of Tamil Dalit Writing.
New Delhi: OUP,2012

Tagore, Rabindranath. Collected Poems of Rabindranath Tagore. London : Macmillan,
1962

Sivagami.The Grip of Change.Chennai:Longman,2006
Bama. Karukku. New Delhi:OUP,2006
Reference texts

Anand, MulkRajandEleanorZelliot. An Anthology of Dalit Literature. New Delhi;
GyanPublishing,1992

Omvedt, Gail. Dalit Visions. New Delhi:OrientBlackswan,2010

Rege, Sharmila. Writing Caste/Writing Gender: Narrating Dalit Women’s
Testimonials. New Delhi: Zubaan,1999

Charavarthi,Uma. Gendering Caste: Through a FeministLens.Calcutta:Stree,2013

Limbale, Sharankumar. Towardsan Aesthetic of Dalit Literature. New Delhi: Orient
Blakswan,2010
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PAPER XIII - LITERARY THEORY AND CRITICISM (PDEN 41)

UNIT I:
Sydney
Coleridge
Arnold
UNIT 1l
Henry James
I.A. Richards
Northrup Frye
UNIT 111
Sassure
Barthes
Staley Fish
UNIT IV
Terry Eagleton
JacqresLacan
Edward Jaid
UNIT V
Elaine Showalter

Umberto Eco

: Apology for poetry
: Biographicliterature X1V

: Study of poetry

- Art of Fiction
: Four kinds of Meaning

: The Archetypes of Literature

: Nature of Linguistic sign
: Death of the Author

. Is there a Text in the Class?

: Marxist Criticism
: On Mirror stage

: Culture and imperialism(Introduction)

: Towards Feminist poetics

: Cult move —“Casablanca”
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RecommendText:

Standard Edition of texts

Reference

1.Wimsatt&Brooks: Literary Criticism :A Short History.

2.Kane, P.V.: A History of Sanskrit Poetics.

3.Republic of Plato:Translated by Cornford, F.M.,London,OUP.
4.Seldon, Raman : A Reader's Guide to Contemporary Literary Theory.
5.Williams,Raymond:Marxism and Literature.

6.Culler, Jonathan : Structure list Poetics: Structuralism Linguistics and the Study of
Literature.

7.Hutcheon, Linda: A Poetics of Postmodernism.
8.Bloom, H.; et. al: Deconstruction and Criticism.

9.Young, Robert(ed.):Untying the Text :A Post-structuralism Reader.

10. Show alter, Elaine: Literature of Their Own: British Novelists from Bronte to Lering.

11.Hawkes,T.:Structuralism and Semiotics.

12.Batler, C.:Interpretation,De construction and Ideology.

13.Sarup, M.: An Introductory Guide to Post-structuralism.
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PAPER X1V - ENGLISH LANGUAGE TEACHING (PDEN 42)
Unit - |

History of Language Teaching, English in India- Past, Present, future. (Richards. J
and Rudgers& Krishna Swamy)

Theories of Language Learning; Cognitive theory Behaviourist Theory, First
Language Acquisition Second Language Acquisition. (Leonard, David)

Unit— 1l

Methods of English Language Teaching (Grammar Translation Method, Direct
Method, Bilingual Method, Audio Lingual Method)

Unit— 1

Approach, Method, Technique (Structural Approach, communicative Language
Teaching, Contemporary Based Language Teaching and Current Trends) (Richards. J
and Rudgers& Krishna Swamy)

Unit— IV

Teaching of Prose, Teaching of Poetry, Teaching of Grammar and Composition,
Teaching Language Skills.

Unit—V
Testing and Evaluation, Curriculum and Syllabus design, Teaching Aids.

Reference Books:

Krishna Swamy.nandLalitha Krishna Swamy.Methods of Teaching English.
Haryana: Macmillan Publishers, 2013 (Units 11, 111, 1V, V)

Richards. J and Rudgers, S. Approaches and Methods in Language Teaching.
London: Cambridge University press, 2001 (Units 1l & IV)

Leonard, David. Learning Theories, A to Z. Westport, Conn: Oryx Press,
2002.

Howall A.P.R. A History of English Language Teaching, Oup, 1984. (UnitlV)

Richards, Jack C. 1972. An Introduction to Error Analysis. London: Longman.
(Unit V)

Stren, H.H. 1983. Fundamental Concepts of Language Teaching.Oxford
University Press.

Yalden, Janice. 1987. Principles of Course Design for Language Teaching.
Cambridge University Press.
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ELECTIVE | - JOURNALISM (PDEN 15A)

Unit |
Becoming a Journalist—Newspapers—Magazines—Television and Radio—News
Web Sites

Unit 11

Reporters—Reporting—Writing News and Features—Style
Unit 11

Editors—Editing and Headline Writing
Unit IV

Visual Journalists—Graphics Journalism—~Photojournalism—Publication and Web
Site Design—DBroadcast Journalism—Writing for Broadcast

Unit vV
Mini Project: In-house production of Magazine/Web Feature/Broadcast
Recommended Text

Stovall, James Glen. Journalism : Who, What, When, Where, Why and How. New
Delhi:PHILearningPvt.Ltd.2011.

Reference

1. Tony Harcup, Journalism: Principles and Practice, London: Sage
Publications,2008.

2.David A. Craig, Excellence in Online Journalism, New Delhi : Sage
Publications, 2011.

3. Jane Chapman and Mary Kinsey, Broadcast Journalism: A Critical
Introduction, London: Routledge & KeganPaul, 2008.

4.PeterCole and Tony Harcup, Newspaper Journalism, New Delhi : Sage Publications,2009.
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ELECTIVE - SOFT SKILLS ( PDEN 15B)

UNIT I : INTRAPERSONAL
Self-management, self-esteem, self-awareness, self-regulation, self-critique.
UNIT Il: EMPATHY

Honesty, culture diversity, ability to take other’s point of view, integrating cognitive

and effective skills.
UNIT I11l: INTERPERSONAL

Team work, persuasion, negotiation conflict resolution, reading social situations,

learning to say no, activity listening.
UNIT IV: COMMUNICATION

Body language, facial expression, humour, eye contact, tone of voice, etiquette.
UNIT V: LEADERSHIP

Critical, lateral, strategic thinking; delegation; taking responsibility; giving praise and

appreciation; giving and receiving feedback; ability to motivate; problem solving.

Recommended reading

1.Dale Carnegie, How to make friends and influence people.
2.Dale Carnegie, Public speaking.

3.Dale Carnegie, Leadership

4.Alan Pease, Body Language.

5.Shiv Khera,You Can

6.Harris, Transactional Analysis
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ELECTIVE I
ACADEMIC SKILLS (PDEN 25A)
UNIT I

Listening
Note-taking Techniques -Micro strategies: Predicting, Monitoring, Responding, Clarifying,
Inference, Evaluating—Integrating Macro strategies—Listening Practice strategies

UNIT Il

Speaking
Respond to Scenarios—Discussion Skills—Presentation Skills—Class Seminars—Strategies of
Success

UNIT 111

Reading

Surveying a textbook using an index—making predictions about your reading, Surveying a
chapter-surveying a text, understanding how facts and ideas are connected—identifying
important points, understanding ext structure—making inferences and note-taking—reading
critically; Distinguishing between facts and opinions : analyzing an argument ;comparing
view points ;and Detecting false of argument.

UNIT IV

Writing

The academic writing process-Researching and Writing — Fundamentals and Feedback—
Definition, vocabulary and academic clarity—Generalisation, facts and academic Honesty.

UNIT V
Seeing ideas and sharing texts—Description, methods, and academic reality—Result,
Discussion and Academic relevance—The whole academic text—Creating the whole text.

Recommended texts

1.Lynch, Tony. Study Listening: A Course in Listening to Lectures and Note-
king.Cambridge:Cambridge University Press,2004.(Unit I)

2.Anderson,Kenneth,JoanMaclean,andTonyLynch.StudySpeaking: A
Course in Spoken English for Academic Purpose. Cambridge: Cambridge
UniversityPress, 2004.(Unitll)

3. Glendenning, Ericand Beverly Holmstrom.Study Reading:A Coursein
Reading Skills for Academic Purposes. Cambridge: Cambridge University
Press, 2004.(Unitl1l)

4. Hamp-Lyons,Lizand Ben Heasley.StudyWriting: ACourseinWriting

Skills for Academic Purposes. Cambridge: Cambridge University Press,
2006.(UnitsIV&V)
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(OR) GENDER STUDIES (PDEN 25B)

Unit |

Emily Dickinson: Because | could not stop for Death
Sylvia Plath: Daddy

Judith Wright: From Man to Woman

Unit 11

Poems

N to z akeShange :For Colored Girls who have Considered Suicide when the
Rainbow is Enuf

Kamala Das : Introduction

Grace Nicholas : Of Course,When they Ask for Poems

Unit I

Prose and Theory

Virginia Woolf :A Room of One’s Own

Elaine Show alter : Towards Feminist Poetics
Simone De Beauvoir : The Second Sex(Chaps.1&2)

Unit IV

Drama (Texts written by male from the Feminist point of view)
Henrick Ibsen : A Doll’s House

Vijay Tendulkar : Silence! The Court is in Session

Mahesh Dattani :13 Days in September

Unit V

Fiction

Thomas Hardy : Tess of the D’Urbervilles

Edith Wharton : The House of Mirth

Buchi Enecheta : Joys of Motherhood

Margaret At wood : Surfacing

Reference Books:

« Sandra M.Gilbertand Susan Gubar,ed.,1985,The Norton Anthology of Literature by
Women, New York.

* RajaniP.,V.Rajagopalan, and Nirmal Selvamony,Who says my hand a needle better fits : An
Anthology of American Women Writing, Dept. of English, Madras Christian College,
Tambaram. Standard edition softexts.

4.Lisa Tuttle,1986,EncyclopediaofFeminism,FactsonFilePublications,New York.

5.Catherine Belsey&JaneMoore,eds., 1977, TheFeministReader,lled.,Macmillan London.
6.KathyJ. Wilson,2004,Encyclopedia of Feminist Literature, Greenwood Press, Westport.
7.Kate Millett: Sexual Politics.

8.Michael Barrett: Women's Oppression Today: Problems in Marxist Feminist analysis.
9.Spack: The Female Imagination.

10.Show alter Elaine: Literature of Their Own: British Novelists from Bronte toLessing,1977.
11.Show alter Elaine: The New Feminist Criticism :Essays on Women Literature and Theory.
12.Mills, S.: Feminist Readings: Feminists Reading.

13.Ruthven K.K.: Feminist Literary Studies.

14.MoiToril: French Feminist Thought-a Reader.

15.DonovanJosephine(ed.):Feminist Literary Criticism :Explorations in Theory.
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ELECTIVE Il
RHETORIC AND RESEARCH METHODOLOGY (PDEN 35A)
Unit |

Training in the basic principles of composition through formal instruction, Discussion and
written work.

Unit 11

Research

The Research Paper as a form of exploration and form of communication—Selecting a
Topic—Conducting Research—Compiling a working bibliography—Evaluating Sources.

Unit 1
Taking notes—outlining—Writing drafts—Plagiarism.

Unit IV

Mechanics of writing: Spelling-Punctuation-Italics-Names of persons-Numbers-Titles of
Works in the Research Paper—Quotations Capitalization and Personal names in Languages.
Format of the Research Paper.

Unit V

Documentation: Preparing the List of Works Cited; Citing sources in the Text; and
Other Systems of Documentation.

Recommended Texts

JohnLangan,College Writing Skills, New York: McGraw Hill,1985.(Covers Unit I)

JosephGibaldi,MLA Handbook for Writers of Research Papers, New Delhi: Affiliated
East-West Press Pvt. Ltd., 2003.(Covers Units Il to V)

Recommended Reading
Marjorie Boulton, The Anatomy of Poetry, London: Routledge & KeganPaul,1982.
MarjorieBoulton, The Anatomy of Prose,London:Routledge&KeganPaul,1952.

Cleanth Brooks, Fundamentals of Good Writing : A Handbook of Modern Rhetoric,
New York: Read Books, 2008.

R.A.Lanham, A Hand list of Rhetorical Terms, California: University of California
Press, 1991. James Mc Crimmon, Writing with a Purpose, Boston: MifflinCompany,1963.

Donald M.Murray, Write to Learn, New York: Holt, Rinehart and Winston,Inc.,1987.
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UNIT I

UNIT I

(OR) TRANSLATION STUDIES (PDEN 35B)

Walter Benjamin “The Task of the Translator”
Jean Paul Vinay and Jean Darblenet” A Methodology for Translation”

Williard V. O. Quine “Meaning and Translation”

Eugene Nida “Principles of Correspondence”

J. C. Catford “Translation Shifts”

James S. Holmes “The Name and Nature of Translation Studies”

UNIT I

Philip E. Lewis “The Measure of Translation Effects”
Shoshana Blum-Kulka “Shifts in Cohesion and Coherence in Translation”

Anne Brisset “The search for a Native Language: Translation and Cultural
Identity”

UNIT IV

GayatriChakravotySpivak “The politics of Translation”

Kwame Anthony Appiah “Thick Translation”

Basil Hatim and Ian Mason “Politeness in Screen Translation”

UNIT V

Practice in translation of given passages of prose and poetry.
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Reference

1. Bassnet McGuire Susan:Translation Studies,Methuen,LondonandN.Y.1980.
2. Bassnet McGuire Susanand and reLefevere : Translation History and Culture.
3. Benjamin, Walter: IlluminationsFontans,1979,(FirstPublished1955).
4.CatfordJ.C.:a LinguisticTheoryofTranslation,London,OUP,1965.

5. Holmes, James (ed.): The Nature of Translation : Essays on the Theory and Practice of
Literary Translation, The HagueMouton,1970.

6. Jacobson, Roman (ed.):'On Linguistic aspects of Translation’, in R. Brower 42 (ed.)On
Translation, Cambridge Mass Harvard University Press,1959.

7. Hermas, Thoe: The Manipulation of Literature.

8. Kelly L.G. True Interpreter : a History of Translation Theory and Practice in The
West,Oxford,Blackwell,1979.

9. Levy Jiri: 'Translation as a Decision Process' in To Translation Roman Jacobson 11, The
Hauge,Mouton,pp.1111-1182 .

10. Nida, Eugeneanwar Dil(ed.):Language Structure and Translation, Stanford
UniversityPress,1975).

11. SteneirGeorge : after Babel : aspects of Language and Translation, OUP,
London, 1975.

12. Sujeet Mukherjee: Translationas Discovery.
13. Ogden and Richards: Meaning of Meaning.

14. Who rf Benjamin Le: Language, Thought and Mind.

15. Palmer: Semantics.
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ELECTIVE IV - FILM STUDIES (PDEN 43A)

UNIT I

History of Cinema in India; Major landmarks in Indian cinema.

UNIT Il

Kinds of Films: Historical, Patriotic, Documentary, Thrillers.

UNIT I

Art of Film Making: Some Important Techniques. Acting / Photography /

Direction / Scriptwriting.
UNIT IV

Films and Entertainment, Films and Social Responsibility

UNIT V

Review of Films

Recommended Texts

« Ed.BilINichols,1993, Movies and Methods Vol.l, Edition Seagull Books, Calcutta.
« Ed.BilINichols,1993, Movies and Methods Vol.ll, Edition Seagull Books, Calcutta.
« SusanHayward,2004, Key Concepts in Cinema Studies, Routledge, London.

Reference Books
1.Louis Giannetti,1972,Understanding Movies, Prentice Hall, New Jersey.
2.Ed.S.Vasudevan, 2000,Making Meaning in Indian Cinema, OUP, New Delhi.

Website: www.academicinfo.net/film.html.
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(OR) GENERAL ESSAY (PDEN 43B)

The course aims at training the students to write long essays on a given topic in the
literary/critical history. This course will help the students to write the UGC—-JRF
examination and other national level competitive examinations.

Unit |

Indian and Commonwealth Drama—The Twentieth-Century American Novel--The
Indian and Commonwealth Novel—The Satirical Essay—The Neo-Classical Age--The
Pre-Raphaelites

Unit 11

The Art for Arts Sake Movement--The Symbolist Movement--The Modernists-Literary
Criticism from Sidney to Johnson--Nineteenth-Century Criticism-Twentieth-Century
American Literature

Unit 11

The Shakespeare Canon--The Age of Shakespeare--Shakespearean Tragedy-Shakespearean
Comedy--Shakespeare’s Problem Plays--Shakespeare’s Histories-Fools and Clowns in
Shakespeare--Villains in Shakespeare’s Plays--Women in Shakespeare’s Plays

Unit IV

The Influence of Foreign Languages on English--English as a World Language-
Characteristics of Indian English—The Teaching of Indian English at the Teritary level—
Teaching of English as Second Language

Unit vV

Major critical concepts, movements and phenomena of literary history: Humanism,
Petrachism, Neoclassicism, Romanticism, Realism, Modernism, Post modernism,
Absurdism,Orientalism, Imitation, Symbolism, Expressionism, Psychoanalysis,
Existentialism, Marxism.

Suggested Reading
1.H.Blamiers,AShortHistoryofEnglishLiterature,London:Methuen,1974.
2.A.Sanders, TheShortOxfordHistoryofEnglishLiterature,London:OxfordUniv.
Press,1996.
3.M.H.Abrahms,AGlossaryofLiteraryTerms,Chennai:Macmillan,2000.
4.M.S.Nagarajan,An Introduction to Literary Theory and Criticism,Chennai:
Macmillan,2010.

5.David Daiches,A Critcal History ofEnglish Literature,London:M.Secker&
Warburg,1960.

6. Arthur Compton Rickett,A History of English Literature,Bibliobazar,2010.
7.Srinivasa lyengar,Indian Writing in English,New Delhi:SterlingPublishers,1987.
8.Penguin Dictionary of Literary Terms

9.0xford Companionto English Literature

10.0Oxford Companion to American literature
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COMPULSORY PAPER

HUMAN RIGHTS (PDHR 20)
Unit |
Definition of Human Rights—Nature, Content, Legitimacy and Priority Theories on
Human Rights—Historical Development of Human Rights
Unit I
International Human Rights—~Prescription and Enforcement up to World war 11—
Human
Rights and the UNO—Universal Declaration of Human Rights—International
Covenant
On Civil and Political Rights—International Covenant on Economic, Social and
Cultural
Rights Optional Protocal.
Unit 111
Human Rights Declarations—UN Human Rights Declaration—Un Human Rights
Commissioner
Unit IV
Amnesty International—Human Rights and Helsinki Process—Regional
Developments—European Human Rights System—African Human Rights System—
International Human Rights in Domestic Courts
Unit vV
Contemporary Issues on Human Rights: Children’s Rights—Women’s Rights—
Dalit’s
Rights—Bonded Labour and Wages—Refugees—Capital Punishment

Fundamental Rights in the Indian Constitution—Directive Principles of State
Policy—

Fundamental Duties—National Human Rights Commission
Books for Reference

1. International Bill of Human Rights, Amnesty International Publication, 1988

2. Human Rights, Question and Answers, UNESCO, 1982 Mausice Cranston What is Human
Rights

3.Desai, AR Violation of Democratic Rights in India
4.Pandey Constitutional Law, Timm, RW Working for Justice and Human Rights
5.Johari JC Human Rights and New World Order
6.Bajwa GS Human Rights in India
7. Amnesty India Human Rights in India

8. Devasia VV Human Rights and Victimology
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PROJECT (PDEN 44)
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Percentage of Revised Syllabus during the Academic Year 2014-2015

Thiruvalluvar University, Vellore

(A State University)

Tamil Nadu- 632115, India.

Department of Mathematics

S.No | Course code | Course Name Percentage Revised
1 PDMA 11 Algebra | 100%
2 PDMA 12 Real Analysis | 80%
3 PDMA 13 Ordinary Differential Equations 75%
4 PDMA 14 Number Theory 100%
5 PDMA 15A | Calculus of Variations and Integral Equations | 50%
6 PDMA 21 Algebra ll 70%
7 PDMA 22 Real Analysis 11 70%
8 PDMA 23 Partial Differential Equations 65%
9 PDMA 24 Mechanics 20%
10 PDMA31 Topology 50%
11 PDMA32 Complex Analysis 65%
12 PDMAS33 Mathematical Statistics 75%
13 PDMA34 Measure Theory 100%
14 PDMA35A | Graph Theory 75%
15 PDMA41 Functional Analysis 80%
16 PDMA42 Numerical Analysis 100%
17 PDMA44B Control Theory 100%

Head Department of Mathematics




THIRUVALLUVAR UNIVERSITY, VELLORE - 115
UNIVERSITY DEPARTMENT (CBCS) from 2014 — 2015 Batch )

M.SC MATHEMATICS
PDMA 11 : ALGEBRA-I

Objectives: To enable the students to acquire the basic knowledge in group theory and ring
theory.

Course Outcome: At the end of the Course, the Students will able to

COL1 | Identify whether the given abstract structure is group or not.

co? Apply the concepts of homomorphism and isomo_rphism forcomparing the algebraic
features of mathematical systems in groups and rings.

Define an automorphism of a group,Direct,semi direct Products and abelian

CO3 | groupssymmetric group, ring and some special classes of rings like commutative ring,
fields.

CO4 | Analyze Principal ideal domains,Polynomial rings — Definitions and basic properties.
CO5 | Discussed about Euclidean domains, principal ideal domains and unique factorization

Employability: Laying strong foundation on the mathematical concepts train the students to choose the career
in Mathematics Research and Education.

UNIT-I: Introduction to Groups

Dihedral groups — Homomorphisms and Isomorphisms - Group actions — Subgroups -Definition and
Examples — Centralizers and Normalizer, Stabilizers and Kernels - Cyclic groupsand Cyclic subgroups
of a group — Subgroups generated by subsets of a group.

Chapter 1: 1.2, 1.6 & 1.7 and Chapter 2: 2.1 - 2.4.
UNIT-I11: Quotient Groups and Homomorphisms

Definitions and Examples — More on cosets and Lagrange’s Theorem — The isomorphismtheorems -
Composition series and the Holder program — Transpositions and the Alternatinggroup.

Chapter 3: (Full).
UNIT-I11: Group Actions

Group actions and permutation representations — Groups acting on themselves by leftmultiplication -
Cayley’s theorem — Groups acting on themselves by conjugation — The classequation — Automorphisms
— The Sylow theorems — The simplicity of An — Direct and semidirect Products and abelian groups -
Direct Products — The fundamental theorem of finitelygenerated abelian groups.

Chapter 4 & Chapter 5: 5.1 -5.2

UNIT-1V: Introduction to Rings



Basic definitions and examples — Examples - Polynomial rings - Matrix rings and group rings - Ring
Homomorphisms and quotient rings — Properties of Ideals - Rings of fractions — The Chinese remainder
theorem.

Chapter 7: (Full)
UNIT-V:Euclidean domains, principal ideal domains and unique factorization
Domains

Principal ideal domains — Unique factorization domains — Polynomial rings — Definitionsand basic
properties — Polynomial rings over fields - Polynomial rings that are uniquefactorization domains —
Irreducibility criteria — Polynomial ring over fields.

Chapter 8 & Chapter 9: (Full)
Recommended Text

1. David S. Dummit and Richard M. Foote, Abstract Algebra (Second Edition), Wiley, 2003.
Reference Books

1. Serge Lang, Algebra, Springer, 2002.

2. L.N. Herstein. Topics in Algebra (Il Edition) Wiley Eastern Limited, New Delhi, 1975.

3. M. Artin, Algebra, Prentice Hall of India, 1991.

N. Jacobson, Basic Algebra, Vol. | & Il, published by Hindustan Publishing Company, New

Delhi, 1980.

5. W.H. Freeman, published by Hindustan Publishing Company, New Delhi, 1980.

6. 1.S. Luther and I.B.S. Passi, Algebra, Vol. | - Groups (1996); Vol. Il Rings, Narosa Publishing
House, New Delhi, 1999.

7. Joseph A. Gallian, Contemporary Abstract Algebra, Brooks/Cole Pub Co.,2012.

el

PDMA 12 : REAL ANALYSIS -1

Objectives: Develop the ability to reflect on problems that are quite significant in the field of real
analysis. Develop the ability to reflect on problems that are quite significant in the field of real analysis.
Ability to consider problems that could be solved by implementing concepts from different areas in
mathematics. Ability to identify, formulate, and solve problems. Understanding of professional and
ethical responsibilitiesS2-Communicate ideas effectively in graphical, oral, and written media

CO1: students will be able to apply limiting properties to describe and prove continuity and
differentiability conditions for real and complex functions.

CO2: Have a good understanding of derivative securities. Acquire knowledge of how forward
contracts, futures contracts, swaps and options work, how they are used and how they are priced.
Develop a reasoned argument in handling problemsabout functions, especially those that are of
bounded variation



CO3:Be able to describe and explain the fundamental features of a range of key financial derivative
instruments.

CO4: Learn the theory of Riemann-Stieltjes integrals, to be aquainted with the ideas of the total
variation and to be able to deal with functions of bounded variation.

CO5:Knowledge of the implementation of theories in problem solving of Riemann-Stieltjes integrals .
create ability to understand the different math concepts and be able to implement them in our everyday
problems.

Skilldevelopment: Laying strong foundation on the mathematical concepts train the students to choose the
career in Mathematics Research and Education.

Unit 1: The algebraic order properties of R- Absolute value and the real line- the
completeness property of R- Applications of the supremum of R- intervals.

(18 Hours)

Chapter 2 of R.G Bartle and D.R. Sherbert, Introducation to Real Analysis, 4th Edition,
John-Wiley & Sons, Inc, 2011

Unit 11: Basic topology, Metric Spaces-Finite and infinite Sets- Countable sets-Cantor’s
theorem*Mertic spaces-open ans closed sets of metric spaces-Compact sets-Perfect setsconnected sets.
(18 Hours)

Chapter 2 of Wakter Rudin, Principals Mathematical Analysis (Third Edition), Mc Graw
Hill, Inc, 1964.

Unit I11: Continuity: Limits of function Limit Theorems- Continuous functions- Continuity
and compactness - Continuity and connectedness —Discontinuities — Monotonic functionsinfinite limits
ad limits at infinity.

Chapter 4 of Walter Rudin, Principal of Mathematics Analysis (Third Edition), Mc Grew
Hills, Inc, 1964.

Unit 1V: Differentiation: The Derivative of a real function — Mean value Theoreme — The
Cotinuity of derivatives — L” Hospital’s rule — Derivative of Higher Order- Taylor’s
theoremDifferentiation of Vector valued functions.

Chapter 5 of Walter Rudin, Principal of Mathematical Analysis (Third Edition), Mc Grew
Hills, Inc, 1964.

Unit V: The Riemann — Stielitjes integral: Definition and existence of the integral —
Properties of Integral- Integration and Differentiation — Integration of vector functionsRectifiable
Curves.

Chapter 6 of Walter Rudin, Principal of Mathematical Analysis (Third Edition), Mc Grew
Hills, Inc, 1964.

References :

1. Tom M. Apostal, “Mathematical Analysis”, Addison - Wesley Publishing

Company, 1974.

2. Anthony W. Knapp, “Basic Real Analysis”, Birkhauser, 2005.

3. Wilder, R. L., “The Foundations of Mathematics”, second Edition, John

Wiley & Sons, New York, 1965.

4. Kenneth A. Ross, “Elementary Analysis: Theory of Calculus”, Second

edition Springer, 2013.



PDMA 13 :Ordinary Differential Equations

Objectives:
e The main purpose of the course is to introduce students to the theory and methods of
ordinary differential equations.
e Students should be able to implement the methods taught in the course to work
associated problems, including proving results of suitable accessibility.

Course Outcome: On successful completion of the course, the students will be able to
Enhancing students to explore some of the basic theory of linear ODEs, gain ability to
CO1 | recognize certain basic types of higher-order linear ODEs for which exact solutions may
be obtained, and to apply the corresponding methods of solution.

Able to solve non-homogeneous linear equations with constant coefficients using the
CO2 | methods of undetermined coefficients and variation of parameters and application
problems modelled by linear differential equations

Recognize ODEs and system of ODESs concepts that are encountered in the real world,
CO3 | understand and be able to communicate the underlying mathematics involved in order to
solve the problems using multiple approaches.

Students are introduced to modern concepts and methodologies in ordinary differential
CO4 | equations, with particular emphasis on the methods that can be used to solve very large-
scale problems.

Introduction of Elementary Critical Points - System of Equations with constant
coefficients and - Linear Equation with Constant Coefficients.

CO5

Employability:Recognize ODEs and system of ODEs concepts that are encountered in the eal world, understand
and be able to communicate the underlying mathematics involved in order to solve the problems using multiple
approaches.

UNIT-I: Linear Differential Equations of Higher Order
Introduction - Higher Order Equations - A Modeling Problem - Linear Independence -

Equations with Constant Coefficients - Equations with Variable Coefficients — Wronskian -
Variation of Parameters - Some Standard Methods - Method of Laplace Transforms.
Chapter 2: 2.1-2.10

UNIT-II: Systems of Linear Differential Equations

Introduction - Systems of First Order Equations - Model for arms Competition between two Nations -
Existence and Unigueness Theorem - Fundamental Matrix - Non-homogeneous Linear Systems -
Linear Systems with Constant Coefficients - Linear Systems with Periodic Coefficients.

Chapter 4:4.1-4.8
UNIT-I11I: Existence and Uniqueness of Solutions

Introduction — Preliminaries - Successive Approximations - Picard’s Theorem - Some Examples -
Continuation and Dependence on Initial Conditions — Fixed point methods.

Chapter 5: 5.1 - 5.6



UNIT-1V: Boundary Value Problems Rings

Introduction - Strum-Liouville Problem - Green’s Function - Application of Boundary Value
Problems (BVP) - Picard’s Theorem.
Chapter 7: 7.1 -7.5

UNIT-V: Stability of Linear and Nonlinear Systems

Introduction - Elementary Critical Points - System of Equations with Constant
Coefficients - Linear Equation with Constant Coefficients - Lyapunov Stability.
Chapter: 9:9.1-95

Recommended Text
S.G. Deo, V. Lakshmikantham and V. Raghavendra, “Ordinary Differential Equations”, Second

Edition, Tata Mc Graw-Hill publishing company Ltd, New Delhi, 2004.

Reference Books
1. Earl. A. Coddington, “An Introduction to Ordinary Differential Equations”, Prentice Hall of India,

New Delhi.
2. G.F. Simmons, S.G. Krantz, “Differential Equations: Theory, Technique and Practice” Tata Mc -
Graw Hill Book Company, New Delhi, India, 2007.

PDMA 14 : Number Theory

Obijective:

Find quotients and remainders from integer division. Apply Euclid’s algorithm and backwards
substitution, understand the definitions of congruences, residue classes and least residues. Add and
subtract integers, modulo n, multiply integers and calculate powers, modulo n . Determine
multiplicative inverses, modulo n and use to solve linear congruences.

CO1.: learn to apply mathematical concepts and principles to perform numerical and
symboliccomputations.use technology appropriately to investigate and solve mathematical and statisti-
cal problems.

CO2: lean write clear and precise proofs.iv. communicate effectively in both written and oral form.
Understand the concept of a congruence and use various results related to con-gruences including the
Chinese Remainder Theorem.

CO3: Demonstrate the ability to read and learn mathematics and/or statistics inde-pendently. Identify
certain number theoretic functions and their properties

CO4: To dentify and apply various properties of and relating to the integers includingthe Well-Ordering
Principle, primes, unique factorization, the division algorithm,and greatest common divisors.

CO5: Solve certain types of Diophantine equations. Identify how number theory is related to and used
in cryptography.

Skilldevelopment: Laying strong foundation on the mathematical concepts train the students to choose the
career in Mathematics Research and Education.

Unit I: Divisibility - Primes- The Binomial Theorem — Congruences — solutions of
congruence the Chinese Remainder Theorems.



Chapterl : 1.1-1.4 & Chapter 2: 2.1-2.3 ( 18 Hours)

Unit Il : Prime power Moduli — Prime Modulus — Primitive Roots and Power
Residues- Congruences of degree tow prime modulus — Number Theory form
Algebraic View Point- Groud, Ring and Fields.

Chapter 2: 2.6-2.11 (18 Hours)

Unit 11 : Quadratic residues — quadratic reciprocity- the Jacobi symbol- binary
quqdratic froms — Equivalence and reduction of Binary quadratic forms- sum of two
squares- positive definite Binary Quadratic forms.

Chapter 3 ( 18 Hours)

Unit 1V: Greatest integer Function — Arthmetic Functions — The Mobious inverse
function- Recurrence Functions- Combinatorial Number Theory.

Chapter4: (18 Hours)

Unit V: The Equation ax + by =c- Simultaneous Linear Equations — Pythagorean
Triangle — Assorted Examples.

Chapter 5: 5.1 - 5.4 (18 Hours)

Text book : I. Niven, H.S. Zuckerman and H.L. Montagomery, An Introduction to
the Theory of Numbers, 5 Edition, John Wiley & sons, inc, 1991.

Reference :

1. Gareth A. Jones and J. Mary Jones, Elementary Number Theory,

Springer Verlag, Indian Reprint, 2005.

2. David M. Burton, Elementary Number Theory, 6th edition, McGraw Hill,
2007

3. Geogre Andrews, Theory of Numbers , Saunders, 1971.

4. J. William , Fundamentals of Number Theory, Leveque, Addision Wesley
publishing Company , Phillipines, 1977

PDMA 15A : CALCULUS OF VARIATIONS AND INTEGRAL EQUATIONS

e The aim of the course is to introduce to the students the concept of

OBJECTIVES calculus of variation and its applications.

e Introduce various types of integral equations and how to solve these
equations.

Course Outcome: At the completion of the Course, the Students will able to

Cco1 Students know the concept and properties of variational problems with fixed
and moving boundaries, functions of dependent and independent variables
and also solve some applications problems in mechanics.

CO2 Able to solve differential equations and integral equation problems. Find the
solution of eigen value, eigen functions.

CO3 Implementation of various methods to solve Fredholm Intergral equation.

CO4 Students gain acquire knowledge about Hilbert — Schmidt Theory

CO5 Deriving the complex Hilbert space — Orthogonal system of function and

Solutions of Fredholm of Integral equation of first kind




Skilldevelopment:Problem solving skill utilize the so obtained knowledge to build and enhance important work
in sciences and engineering, business, manifacturing and communication.

Unit I: Variational problems with fixed boundaries:

The concept of variation and its properties — Euler’s equation — Variational problems for Functions —
Functional dependent on higher order derivatives — Functions of several independent variables - Some
applications to problems of Mechanics.

Unit II: Variational problems with moving boundaries:

Movable boundary for a functional dependent on two functions — one —sided variations- Reflection and
Refraction of extremals - Diffraction of light rays.

Unit I11: Integral Equation:

Introduction — Tyoes of Kernals- Eign value and Egien functions — connection with differential
equations — Solution of an integral equation - Initial value problems — Boundary value problems.

Unit IV: Solution of Fredholm Intergral equation:

Second kind with separable kernel — Orthogonality and reality eigen function — Fredholm Integral
equation with separable kernel — Solution of Fredholm Integral Equation by successive substitution —
successive approximation — Volterra integral equation — Solution by successive substitution.

Unit V: Hilbert — Schmidt Theory :

Complex Hilbert space — Orthogonal system of function — Gram —Schmitorthognalization process —
Hilbert — Schmidt theorems — Solutions of Fredholm of Integral equation of first kind.

Text Book:
1. A.S. Gupta, Calculus of Variations with Application, Prentice Hall of India,New Delhi, 2005.

2. Sudir k. Pundir and Rimple Pundir, Integral Equations and Boundary Value Problems, Pragati
Prakasam, Meerut, 2005.

PDMA 21 : ALGEBRA -1

Objectives v" To facilitate the basic concepts of Vector Spaces andMatrix of a
linear transformation.

v To enable students to learn Rational Canonical Form and Jordan
Canonical Form in detail.

v To introduce the concept of Finite Fields

Course Outcome:At the end of the Course, the Students will able to

CO1 Define the Matrix of a linear transformation and Dual vector spaces.

CO2 Comparison betweenRational Canonical Form and Jordan Canonical Form,
Field extensions and Algebraic Extensions.

CO3 Define Splitting fields, Algebraic closures and Cyclotomic polynomials.




CO4 Analyze the fundamental theorem of Galois theory.

CO5 Related definitions and fundamental theorem of Galois theory and Finite
Fields.

Employability:Laying strong foundation on the mathematical concepts train the students to choose the career
in Mathematics Research and Education.

UNIT-I: Vector Spaces

Definitions and basic theory — The Matrix of a linear transformation — Dual vector spaces —
Determinants.

Chapter 11: 11.1-11.4
UNIT-I1: Module over Principal Ideal Domain

Basic definitions and examples — The Basic Theory —The Rational Canonical Form —The Jordan
Canonical Form.

Chapter 10: 10.1 & Chapter 12: 12.1 - 12.3
UNIT-I1II:Field theory

Basic Theory of field extensions — Algebraic Extensions.
Chapter 13: 13.1 - 13.2

UNIT-1V: Field Theory (Cont...)

Splitting fields and Algebraic closures — Separable and inseparable extensions — Cyclotomic
polynomials and extensions.

Chapter 13: 13.4 - 13.6
UNIT-V: Galois Theory
Basic definitions — The fundamental theorem of Galois theory — Finite Fields.
Chapter 14: 14.1 - 14.3
Recommended Text
1. David S. Dummit and Richard M. Foote, Abstract Algebra (Second Edition), Wiley,2003.

Reference Books

Serge Lang, Algebra, Springer, 2002.

I.N. Herstein. Topics in Algebra (11 Edition) Wiley Eastern Limited, New Delhi, 1975.

M.Artin, Algebra, Prentice Hall of India, 1991.

N.Jacobson, Basic Algebra, Vol. I & Il W.H.Freeman; also published by Hindustan Publishing
Company, New Delhi, 1980.

el A



5. L.S.Luther and I.B.S.Passi, Algebra, Vol. I - Groups (1996); Vol. 1l Rings, Narosa Publishing
House, New Delhi, 1999.
6. Joseph A. Gallian, Contemporary Abstract Algebra, Brooks / Cole Pub Co., 2.

PDMA 22 : Real Analysis 11

Objectives: The foundations for this work are commenced in Real Analysis, a course that develops this
basic material in a systematic and rigorous manner in the context of real-valued functions of a real
variable. Topics covered are: Basic set theory. The real numbers and their basic properties. Sequences:
convergence, subsequences, Cauchy sequences. Open, closed, and compact sets of real numbers.
Continuous functions and uniform continuity. The Riemann integral. Differentiation and Mean Value
theorems. The Fundamental Theorem of Calculus. Series. Power series and Taylor series. Convergence
of sequences and series of functions.

COL1.: learn fundamental properties of the real numbers that lead to the formal development of real
analysis;

CO2. Learn comprehend rigorous arguments developing the theory underpinning real analysis;

CO03. Demonstrate an understanding of limits and how they are used in sequences, series,
differentiation and integration;

CO4. Learn to construct rigorous mathematical proofs of basic results in real analysis;

CO5. Appreciate how abstract ideas and rigorous methods in mathematical analysis can be applied to
important practical problems.

Employability: Laying strong foundation on the mathematical concepts train the students to choose the career
in Mathematics Research and Education.

Unit I Sequences and series of functions: Discussion of Main Problem- Uniform
Convergence- Uniform convergence and continuity — Uniform convergence and
Integration. (18 Hours)

Chapter 7: 7.1 -7.4

Unit 11 : Uniform convergence and differentiation- Equi — continuous families of
functions — The stone —Weierstrass theorem. (18 Hours)

Chapter 7 : 7.5-7.7

Unit 111 : Functions of Several Variables: Linear transformations- Differentiation —
The contraction Principal- The Inverse function theorem — The Implicit function
Theorem. (18 Hours)

Chapter 9:9.1-9.5

Unit IV: Determinants - Derivatives of higher order- Differentiation of Integrals —
Integration of Differential forms: Integration- Primitive Mappings- Partitions of Unity
—Change of Variables.

Chapter 9: 9.7-9.9 & Chapter 10: 10.1-10.4 ( 18 Hours)

Unit V: Differential forms — Simplexes and chains — Stokes’Theorem- Closed forms



and exact forms- Vector Analysis. (18 Hours)

Chapter 10: 10.5- 10.9

Text Book: Walter Rudin, Principals of Mathematical Analysis, Mc Grew Hill Inc.
1964.

Reference:

1. Tom M. Apostal, “Mathematical Analysis”, Addison - Wesley Publishing
Company, 1974.

2. Anthony W. Knapp, “Basic Real Analysis”, Birkhauser, 2005.

3. Dieudonne, J. Foundations of Modern Analysis, Academic press, Inc, New
York 1960.

4. N.L. Carothers, Real Analysis, Cambridge University

PDMA 23 : PARTIAL DIFFERENTIAL EQUATIONS

OBJECTIVES v" Learn the elementary concepts and basic ideas involved in partial
differential equations.

v" Develop the mathematical skills to solve problems involving partial
differential equations
rather than general theory.

v Understand the partial differential equations as models of various
physical processes such as mechanical vibrations, transport
phenomena including diffusion, heat transfer and electrostatics.

Course Outcome: On successful completion of the course, the students will be able to

Co1 Extract information from partial differential equations to interpret the
reality.

CO2 Know the various types of methods and their limitations to solve the partial
differential equations.

COs3 Identify the physical situations and real world problems to formulate

mathematical
models using partial differential equations.

CO4 Apply the acquired knowledge to select the most appropriate method to
solve the particular partial differential equations.
CO5 To understand Formation and solution of one-dimensional & two

dimensional wave equation - canonical reduction — IVP and BVP.

Employability: Apply the acquired knowledge to select the most appropriate method to solve the particular

partial differential equations.

UNIT - I: Nonlinear Partial differential Equations of the first order - Cauchy’s method of
Characteristics system First order equations- Charpit’s method — Specials types First order

equations — Jacobi’s method.
Chapter 2: 2.7 -2.11 & 2.13

UNIT - II: Partial differential Equations of the second order — The origin of second order
equations — Linear partial differential equations with constant co efficient — Equations with
variable co efficient- Characteristics curves of second- order equations — Characteristics of

equations in three variables.
Chapter 3: 3.4-3.7



UNIT - III: The solution of Linear Hyperbolic Equations of Variables — The method of
Intergral Transforms - Nonlinear Equations of the second order.

Chapter 3: 3.8-3.11

UNIT - IV: Laplace equation — The occurrence of laplace’s equation in physics —Elementary
solution of Laplace’ Equations — Families of Equipotential surface Boundary value problem-
Separation of variables — problems with axial symmetry.

Chapter 3: 3.1 to 3.7 and 3.9. (omit 3.8)

Recommended Text: K. Sankar Rao, Introduction to Partial Differential Equations, 2nd
Edition, Prentice Hall of India, New Delhi. 2005

Reference Books:

1. R.C.McOwen, Partial Differential Equations, 2nd Edn. Pearson Eduction, New Delhi, 2005.
2. LN.Sneddon, Elements of Partial Differential Equations, McGraw Hill, New Delhi, 1983.

3. R. Dennemeyer, Introduction to Partial Differential Equations and Boundary Value
Problems, McGraw Hill, New York, 1968.

4. M.D.Raisinghania, Advanced Differential Equations, S.Chand & Company Ltd., New Delhi,

2001.
PDMA 24 : Mechanics
Objectives:

e To Provide the classical mechanics approach to solve a mechanical problem.
e To study mechanical systems under generalized coordinate system, virtual work, energy and
momentum.
Course Outcomes: After completing this course, the student will be able to

COL1 - Understand D’ Alembert’s Principle and simple application of Lagrangian formulation.
CO2 - Analyze the Derivation of Lagrange equation from Hamiltons’s
Principle and modified Hamilton’s principle.

CO3 - Dintinguish the Concept of Hamilton equation of motion and Principle
of least action.

CO4 - Obtain canonical equations using different combinations of generating functions and
subsequently developing Hamilton Jacobi Method to solve equations of motion.
COS5 - Study the application of theory of canonical transformations to dynamical theory.

Employability: Defining different sets of generalized coordinates for a given mechanical system and the use of
canonical transformations. The use of analytical treatments in checking the numerical models

PDMA 24 - MECHANICS

Unit - I: Mechanical system
The Mechanical system - Generalized coordinates - Holonomic and non-holonomic
systems - constraints — Virtual work — D’ Alembert’s principle — Energy and Momentum.

Unit - II: Lagrange’s Equations
Derivation of Lagrange’s equations — Examples — integrals of motion - cyclic or ignorable

coordinates.

Unit - III: Hamilton’s Equations



Hamilton’s principle - Hamilton’s equations - other variational principle - Principle of
Least action.

Unit - IV: Hamilton - Jacobi Theory

Hamilton principle function - Hamilton—-Jacobi equation - Separability.

Unit - V: Canonical Transformation

Differential forms and generating functions — Special Transformations — Lagrange and
Poisson brackets.

Text Book:
D. Greenwood, Classical Dynamics, Prentice Hall of India, New Delhi, 1985.
References:
1. H. Goldstein, Classical Mechanics (Second Edition), Narosa Publishing House, India,
New Delhi.
2. N.C.Rane and P.S.C. Joag, Classical Mechanics, McGraw Hill, 1991.
3. J.L. Synge and B.A. Griffth, Principles of Mechanics (3rd Edition), McGraw Hill Book
Co. New York, 1970.
PDMA 25A : OPERATIONS RESEARCH

Objectives: This Course aims to study the network problems, inventory models, linear
programming problems, queuing models and replacement models in the real life situations.

Course Outcome: At the end of the Course, the Students will able to

CO1l | Understand Types of Decision Making Environments — Decision Making
under Uncertainty Decision Making under Risk - Posterior Probabilities and
Bayesian Analysis.

CO2 | Solve the Network problems by using CPM and PERT methods.

CO3 | Identify EOQ of inventory models and when to replace an item in the replacement
problems.

CO4 | Compute the steady state probabilities for various queuing models.

CO5 | Describe the Individual replacement and Group replacement.

Employability: To understand the characteristics of different types of decision-making environments and the
appropriate decision making approaches and tools to be used in each type.

UNIT I: Decision Theory : Steps in Decision theory, approach- Types of Decision
Making Environments — Decision Making under Uncertainty Decision Making under
Risk — Posterior Probabilities and Bayesian Analysis — Decision Tree Analysis — Decision
Making with Utilities.

Chapter 11: 11.1 - 11.8.

UNIT II: PROJECT NETWORK SCHEDULING BY (PERT AND CPM) : Basic differences
between PERT and CPM - Steps in PERT / CPM Techniques - PERT / CPM Network
components and Precedence Relationships - Critical Path Analysis - Probability in PERT
Analysis - Project Time - Cost Trade Off - Updating the Project.

Chapter 13: 13.1 - 13.7.

UNIT III: DETERMINISTIC INVENTORY CONTROL MODELS : Meaning of Inventory
Control - Functional classification - Advantage of Carrying Inventory - Features of



Inventory System - Inventory Model building - Deterministic Inventory Models with or
without shortage - Probabilistic Inventory models with or without shortage.

Chapter 14: 14.1 - 14.8

UNIT IV: QUEUEING THEORY : Essential features of Queueing System - Operating
Characteristic of Queueing System - Probabilistic Distribution in Queueing Systems -
Classification of Queueing Models - Solution of Queueing Models - Probability
Distribution of Arrivals and Departures.

Chapter 16: 16.1 — 14.8 ; Appendix 16.A (PP774- 781)

UNIT V: REPLACEMENT AND MAINTENANCE MODELS : Failure Mechanism of Item -
Replacement models of Items that deteriorate with time — Replacement of item that fail
completely — Other Replacement Problem..

Chapter 17: 17.1 - 17.5

Text Books : J.K.Sharma, Operations Research Theory and Applications, 3rd Edition
(2007), Macmillan India Ltd.

Reference:

1. F.S. Hiller and J. Lieberman, Introduction to Operations Research (8th Edition, Tata
McGrew Hill Publishing Company, New Delhi, 2006.

2. Beightlet. C. D. Philips, B. Wilde, Foundations of Optimization (2nd Edition), Prentice
Hall Pvt. Ltd., New York, 1979.

3. Bazaraa, M.S; J.J. Jarvis, H.D. Sharall, Linear Programming and Network Flow, John
Wiley and Sons, New York, 1998

4. Gross, D and C.M.Harris, Fundamentals of Queueing Theory, (3rd Edition), John Wiley
and Sons, New York, 1998.

5. Hamdy A.Taha, Operations Research (6th Edition), Prentice Hall of India Private
Limited, New Delhi.

PDMA 31 : Topology
Course Objectives:

To provide knowledge on point set topology, topological space, Quotient spaces, product spaces
and metric spaces sequences, continuity of functions connectedness and compactness, homotopy and
covering spaces.

Course Outcomes: Upon successful completion of the course, students will be able to:

COL1 : Define and illustrate the concept of topological spaces and continuous functions.

CO2 : Prove a selection of theorems concerning topological space, continuous functions, product
topologies, and quotient topologies.

CO3 : Define and illustrate the concept of product of topologies.

CO4 : Define and illustrate the concepts of the separation axioms.

CO5 : Define connectedness and compactness, and prove a selection of related theorems, and describe
different examples distinguishing general, geometric, and algebraic topology.Press, 2000.

Employability: Laying strong foundation on the mathematical concepts train the students to choose the career
in Mathematics Research and Education.

Unit I: Topological Spaces

Topological Spaces - xamples Basis for a topology — Sub-basis closed sets —interior — closure -
boundary — Limitpoints Hausdorff spaces Subspace topology — The product topology on X -
Projections.

Chapter 2: Section: 12 - 17 (18 Hours)



Unit 11: Continuous Functions

Continuous functions Examples Homeomorphisms topological property pasting lemma — Box topology
- Comparison of the product topology and the box topology — the metric topology — Sequence Lemma —
Uniform Limit theorem.

Chapter 2: Section: 18 - 21 (18 Hours)

Unit I11: Connected Spaces

Connected Spaces— connected subspace of the real line — Linear continuum —Intermediate Theorem —
components and Local connectedness — Totally disconnected spaces.

Chapter 3: Section: 23 - 25 (18 Hours)

Unit IVV: Compact Spaces

Compact Spaces - Compact subspace of the real line — The Lebesque number lemma — Uniform
continuity theorem — Limit point compactness — Local compactness — one point compactification.
Chapter 3: Section: 26 - 29 (18 Hours)

Unit V: Countability and Separation Axioms

First countable and second countable spaces — separation axioms — regular and completely regular
spaces—n ormal and completely Normal spaces — Urysohn’s lemma — Urysohn’s metrization theorem —
Tietze Extension theorem.

Chapter 4: Section: 30 - 35 (18 Hours)

Text Book:

] James R. Munkres, “Topology”, 2nd Edition, Prentice Hall of India Pvt.Ltd., (Third Indian Reprint).
35.



References :
1. J.Dugundji, Topology, Prentice Hall of India, New Delhi, 1975.

2. George F.Simmons, Introduction to Topology and Modern Analysis, McGraw Hill International
Edition, New York, 1963.

3. J.L.Kelly, General Topology, Van Nostrand , Reinhold co., New York.
4. K.D.Joshi, Introduction to General Topology, Wiley Eastern Ltd., 1983.

5. C.Wayne Patty, Foundations of Topology, (Student Edition), Jones & Bartlett India Pvt.Ltd., New
Delhi.

6. Colin Adams, Robert Franzosa, Introduction to Topology Pure and Applied, Pearson Education,
Indian Edition, 2009.

PDMA 32 : COMPLEX ANALYSIS

Objectives:

e To lay the foundation for this subject, to develop clear thinking and analyzing capacity
for further study.

e Cauchy's Theorem guaranteeing that certain integrals along closed paths are zero. This
striking result leads to useful techniques for evaluating real integrals based on the
‘calculus of residues'.

e Important results are the Mean Value Theorem, leading to the representation of some
functions as power series (the Taylor series), and the Fundamental Theorem of Calculus
which establishes the relationship between differentiation and integration.

Course Outcome: On successful completion of the course, the students will be able to

CO1 | Analyze limits and continuity for complex functions as well as consequences of
continuity.

CO2 | Apply the concept and consequences of analyticity and the Cauchy-Riemann equations
and of results on harmonic and entire functions including the fundamental theorem of
algebra.

CO3 | Evaluate integrals along a path in the complex plane and understand the statement of
Cauchy's Theorem

CO4 | Represent functions as Taylor, power and Laurent series, classify singularities and poles,
find residues and evaluate complex integrals using the residue theorem.

CO5 | Discuss Harmonic Functions, basic properties — and deriving the theorems Schwarz’s a
Weierstrass’s, Taylor’s series and Laurent series

Employability: Laying strong foundation on the mathematical concepts train the students to choose the career
in Mathematics Research and Education.

UNIT-1: Complex Functions

Spherical representation of complex numbers - Analytic functions - Limits and continuity - Analytic
Functions - Polynomials - Rational functions — Elementary Theory of Power series - Sequences - Series
- Uniform Convergence - Power series - Abel’s limit functions - Exponential and Trigonometric
functions - Periodicity — The Logarithm.



Chapter 1: 1.2 & 1.4 and Chapter 2: 2.1 - 2.3

UNIT-I1: Analytical functions as mappings

Conformality - Arcs and closed curves - Analytic functions in Regions — Conformal mapping - Length
and area - Linear transformations - Linear group - Cross ratio -symmetry - Oriented Circles - Families
of circles - Elementary conformal mappings - Use of level curves - Survey of Elementary mappings -
Elementary Riemann surfaces.

Chapter 3: 3.2-34

UNIT-I11: Complex Integration

Fundamental Theorems - Line Integrals — Rectifiable Arcs- Line Integrals as ArcsCauchy’s Theorem
for a rectangle and in a disk- Cauchy’s Integral Formula — Index of point with respect to a closed curve
— The Integral formula — Higher order derivatives — Local properties of analytic functions — Taylor’s
Theorem — Zeros and

Poles—Local mapping — Maximum Principle.

Chapter 4: 4.1-4.3

UNIT-IV: Complex Integration (Contd...)

The General form of Cauchy’s Theorem - Chains and Cycles — Simple connectivity -Homology —

General statement of Cauchy’s theorem — Proof of Cauchy’s theorem —Locally exact differentials -

Multiply connected regions — Calculus of residues —Residue Theorem — Argument Principle —

Evaluation of definite Integrals.

Chapter 4: 4.4 —-45

UNIT-V: Harmonic functions and Power Series expansions

Harmonic Functions — Definition and basic properties — Mean-value Property —Poisson’s formula —

Schwarz’s Theorem — Reflection Principle — Weierstrass’s theorem — Taylor’s series- Laurent series.
Chapter 4: 4.6 and Chapter 5: 5.1

Recommended Text
“Complex Analysis” by L.V. Ahlfors, Third Edition, McGraw Hill, New York, 1979.

Reference Books

1. J.B. Conway, Functions of One Complex Variable, Narosa Publication House, New Delhi, 1980.
2. S. Ponnusamy, Foundations of Complex Analysis, Narosa Publication House, New Delhi 2004.
3. S. Lang, Complex Analysis, Addison - Wesley Mass, 1977.

PDMA 33 : MATHEMATICAL STATISTICS

OBJECTIVES This course introduces sampling theory, significance tests ,estimation,
testing of hypotheses, ANOVA and sequential analysis with rigorous
mathematical treatment.

Course Outcome: At the completion of the Course, the Students will able to

Cco1 Students know Random events and Random variables, Probability and some
Distributions.
CO2 Students learned Properties of characteristic functions, sum of independent

random variables, Determination of distribution function of characteristic
functions and probability generating function.

COs3 Having the knowledge of basic concepts and derivations of Some
Probability Distributions.




CO4 Derived Parametric tests for small samples and large samples test.

CO5 Application of F-test statistics on ANOVA for one-way and two-way
classification. Knowledge about MPT,UMPT and unbiasedness.

Enterpreneurship: The ability to use probabilistic reasoning and the foundations of probability theory to
describe probabilistic engineering experiments in terms of sample spaces, event algebras, classical
probability and statistics

Unit I: Random events and Random Variables:

Random events — Probability axioms combinational formulae — conditional probability — bayes theorem
— Independent events Random variables — Distribution Functions — Joint Distribution - Marginal
Distribution — Marginal Distribution — Conditional Distribution- Independent random variables —
Functional of Random Variables.

Unit 11: Characteristic Functions:

Properties of characteristic functions-Characteristic functions and moments- Semi invariants-
Characteristic function of the sum of independent random variable — Determination of distribution
function by the characteristic function — Characteristic function of multi-dimensional random vectors-
probability generating function.

Unit 111: Some Probability Distribution :

Probability of Distribution - Binomial,poisson Multinomial, Geometric, Normal, Exponential, Beta and
Gamma Distribution — Bivariate Normal Distribution * Conditional and Marginal Distribution —
Correlations and Regressions.

Unit IV: Some Probability Distribution (Cont...)

The Distribution of the statistics (X,S) — Student’s — Distribution — Fisher’s Distribution — distribution —
Concept of statistical test — Parametric tests for small samples and large samples - test.

Unit V: Analysis of Variance:

One way classification and two —way classification —Hypotheses Testing : Poser Functions — OC
Function — Most Powerful test —Uniformly most powerful test- Unbiased test.

Text Book :

Kapoor & Gupta (1995, Sulton Chand, Delhi).

PDMA 34 : MEASURE THEORY

Objective: Measure theory provides a foundation for many branches of mathematics such as harmonic
analysis, ergodic theory, theory of partial differential equations and probability theory. It is a central,
extremely useful part of modern analysis, and many further interesting generalizations of measure



theory have been developed. It is also subtle, with surprising, sometimes counter-intuitive, results. The
aim of this course is to learn the basic elements of Measure Theory, with related discussions on
applications in probability theory.

CO1: Knowledge and understanding basic concepts of measure and integration theory. Computation of
Lebesgue measures.

CO2: Application to measure theory is a part of the basic curriculum since it is crucial for
understanding the theoretical basis of probablity and statistics. Establishing measurability or non-
measurability of sets and functions.

CO3: Reflection of understanding of the theory on the basis of examples of application. Approximating
measurable functions by simple and step functions.

CO4: Computation of Lebesgue integrals, applications to volume calculations and Fourier analysis.

CO5: Deciding under which conditions the fundamental theorem of calculus is applicable in the context
of Lebesgue integration. Connection between differentiation and integration in the context of Lebesgue
theory.

Employability: Demonstrate understanding of the basic concepts underlying the definition of the general
Lebesque integral and basic results of measure theory and integration theory.

Unit I Measure on the Real Line: Lebesgue Measure, Measurable set, RegularityMeasurable
Functions- Boral and Lebesgue Measurability

(18 Hours)

Chapter 2: 2.1 -2.5

Unit I1: Integration of functions of a Real Line- Integration of Non- Negative
functions — Lebesgue integral — Fatou’s Lemma- Lebesgue’s Monotone Convergence
theorem — The General Integral — Lebesgue’s Dominated Convergence Theorem —
Integration of Series- Reimann and Lebesgue Integrals.

(18 Hours) Chapter 3

Unit 111: Abstract Measure Spaces- Measure and Outer Measures — Extension of a
Measure- Uniqueness of the extension- Completion of a Measure spaces —
Integration with respect to a Measure.

Chapter 5. (18 Hours)

Unit IV : Inequalities and the LP spaces — Convex function — Jensen’s inequalitylnequalities of Holder
and Minikowski Completeness of LP spaces.

Chapter 6. (18 Hours)

UnitV: Singed Measure and the Hahn Decomposition — The Jordan Decomposition —
The Tadon — Nikodym Theorem- Measurability on a product space — The product
Measure and Fubini’s Theorem.

Chapter 8 : 8.1- 8.3 & Chapter 10: 10.1 — 10.2 (18 Hours)

Text Book: G. De Barra, Measure Theory and Integration , New International (p)
Ltd, 1981.

Reference :

1. H.L. Royden, Real Analysis, Third Edition, Prentice Hall of India, New Delhi,



2001.

2. Rudin W. Real and complex analysis, Mc Graw — Hill, 1970.

3. Anthony W. Knapp, Basic Real Analysis, Birkhauser, 2005.

4. Elisa M. Stein & Rami Shakarchi, Real Analysis, Princedon University Press,
2005

5. I.K. Rana, An Introduction to Measure and Integration, Second Edition,
American Mathematical Society, 2002.

PDMA 35A : GRAPH THEORY

Objectives: To enable the students to learn the fundamental concepts of Graphtheory

Course Outcome: At the end of the Course, the Students will able to

CO1 | Recognize the characteristics of graph

CO2 | Convert the graph into matrix form and explain operations on graphs

CO3 | Analyze special graphs like Eulerian graphs and Hamiltonian graphs with examples

CO4 | Describe planar graphs and identify the chromatic number of the graph.

CO5 | Discuss the different types of graphs and five color theorem and, four color conjecture -
Non Hamiltonian planar graphs.

Employability: Be able to formulate and prove central theorems about trees, matching, connectivity,
colouring and planar graphs. discuss the concept of graph, tree, Euler graph, cut set and Combinatorics.

UNIT-1:Graphs and Sub-Graphs

Graphs and simple graphs - Graph isomorphism - Incidence and adjacency matrices — Subgraphs-
Vertex degrees - Path and Connection cycles — Applications: The shortest path problem-— Trees: Trees -
Cut edges and bonds - Cut vertices - Cayley’s formula.

Chapter 1 (Except 1.9) and Chapter 2 (Except 2.5)
UNIT-11 Connectivity

Connectivity — Blocks - Euler tours and Hamilton cycles: Euler tours — Hamilton cycles —Applications:
The Chinese postman problem.

Chapter 3 (Except 3.3) and Chapter 4 (Except 4.4)
UNIT-I11: Matchings

Matchings - Matching and coverings in bipartite graphs - Perfect matchings — Edge colorings:Edge
chromatic number - Vizing’s theorem - Applications: The timetabling problem.

Chapter 5: (Except 5.5) and Chapter 6

UNIT-1V:Independent sets and Cliques



Independent sets - Ramsey’s theorem - Turan’s theorem - Vertex colorings: Chromatic number -
Brook’s theorem — Hajo’s conjecture - Chromatic polynomials - Girth and chromatic number.

Chapter 7: (Except 7.4 - 7.5) and Chapter 8 (Except 8.6)

UNIT-V:Planar Graphs

Plane and planar graphs - Dual graphs - Euler’s formula - Bridges - Kuratowski’s Theorem(statement
only) — The Five color theorem and The Four color conjecture - Non Hamiltonian planar graphs.

Chapter 9 (Except 9.8)

Recommended Text

1. J.A.Bondy and U.S.R. Murthy, Graph Theory and Applications, Macmillan, London,1976.

Reference Books

R.J. Wilson, Introduction to Graph Theory, Pearson Education, 4th Edition, 2004, IndianPrint.
J.Clark and D.A.Holton, A First look at Graph Theory, Allied Publishers, New Delhi,1995.
R.J. Wilson, Introduction to Graph Theory, Pearson Education, 4th Edition, 2004, IndianPrint.
Gary Chartrand, Introduction to Graph Theory, Tata McGraw-Hill Education, 2006.
A.Gibbons, Algorithmic Graph Theory, Cambridge University Press, Cambridge, 1989.
Douglas B.West, Introduction to Graph Theory, Pearson, 2000.

ocoarwhE

PDMA 41 : FUNCTIONAL ANALYSIS

Objectives:

e This course introduces functional analysis and operator theoretic concepts. This area
combines ideas from linear algebra and analysis in order to handle infinite-dimensional
vector spaces and linear mappings thereof.

e This course provides an introduction to the basic concepts which are crucial in the
modern study of partial differential equations, Fourier analysis, quantum mechanics,
applied probability and many other fields.

Course Outcome: On successful completion of the course, the students will be able to

CO1 | Appreciate how ideas from different areas of mathematics combine to produce new
tools that are more powerful than would otherwise be possible.

CO2 | Understand how functional analysis underpins modern analysis.

CO3 | Develop their mathematical intuition and problem-solving capabilities, especially in
predicting the space in which the solution of a partial differential equation belongs to.

CO4 | Learn advanced analysis in terms of Sobolev spaces, Besov spaces, Orlicz spaces and
other distributional spaces.

CO5 | Definition and examples of Banach Algebras — To understand the Regular and simple
elements, radical and semi-simplicity




Enterpreneurship: Analyze fluid flow problems with the application of the momentum and energy equations.
Understand modelling approximations in finding exact solutions. Apply basic principles of multi-variable
calculus, differential equations and complex variables

to fluid dynamic problems

PDMA 41 - FUNCTIONAL ANALYSIS

Unit I : Normed Spaces — Examples — Bounded operators - Banach Spaces — Linear
Functional and Hahn Banach Theorem Its Consequences.

Chapter 2 & Chapter 3.

Unit II : Finite dimensional Normal spaces- Uniform Boundedness principal: The
Theorem and its consequences — Closed Graph Theorem - Boynded inverse Theoram —
Open Mapping theorem.

Chapter 4 & Chapter S.

Unit III: Stone- Weiersttrass Theorem — Contraction Mapping Theorem and its
applications- weak topologies and duality.

Chapter 6-8.

Unit IV: Hilbert Spaces — Orthnormal Systems — Bessel’s Inequality- parseval’s Identities
— Riesz - Fischer Theorem.

Unit V : Adjoint operators — Algebra of Bounded Linear Operators.

Chapters : 11 & 12.

Text Book: Bela Bollobas, Linear Analysis an Introductory course, Cambridge
Mathematical Text Books, Cambridge University Press, 1990.

Reference :

1. G.F. Simmons, Introduction to Topology and Modern Analysis, MC Graw- Hill, 1963
2. B.V Limaye, Functional Analysis, Wiley Eastern Limited, Bombay, Second Print,
1985.

3. M. Thamban Nair, Functional Analysis: A frist course, Prentice Hall of India, 2002.
4. K. Yoside, Functional Analysis, Springer- Verlag, 1974

5. E. Kreysizig, Introductory Functional Analysis with application John Wiley, 1978.

PDMA 42 : NUMERICAL ANALYSIS

Objectives:
v" To know and apply different numerical techniques to solve algebraic and differential
equations.
v To acquire the knowledge on methods of finding approximate values by using iteration
process of definite integrals and differentiation.

Course Outcome: At the end of the Course, the Students will able to

CO1 | Student to get the knowledge solving sets of Equations by different numerical methods.

CO2 | Understanding the solving the problem by different techniques and approximation theory.

CO3 | Deriving the theoretical and application oriented of numerical differentiation and
integration also derivatives form of difference tables by using different methods.




CO4 | Solving the ODE by using different numerical methods.

Introduction of differences quotients, classification of PDE and solving PDE by using
CO5 | iteration process.

Employability: Solve algebraic and transcendental equations using appropriate numerical methods and
approximate a function using appropriate numerical methods.

UNIT I : Solving sets of Equations: The Elimination Method, The Gaussian Elimination and Gauss-
Jordan Method, Iterative Methods, The Relaxation Method.

Text Book 1 : Chapter 2 : 2.3-2.4 & 2.10-2.11 (18 Hours)

Unit 2: Interpolation and curve Fitting: Lagrangian Polynomials Divided Differences, Interpolation
with Cubic Spline, Least-Square Approximation, Approximation of Functions: Chebyshev Polnomials.
Text Book 1: Chapter 3:3.2-3.4 & 3.7 & Chapter 4: 4.1 (18 Hours)

Unit 3: Numerical Differentiation and Numerical Integration: Derivatives form Difference tables,
Extrapolation Techniques, The Trapezoidal Rule —A Composite formula, Simpson’s rules.

Text Book 1: Chapter 5: 5.2, 5.4 & 5.6-5.7 (18 Hours)

Unit 4: Numerical solution of Ordinary Differential Equations: The Taylor — Series method, Euler and
Modified Euler methods, Runge- Kutta Methods, Milne’s Method, The Adams- Moulton method.
Text Book 1: Chapter 6: 6.2- 6.4 & 6.6 — 6.7 (18 Hours)

Unit5: Numerical Solution of Pratical Differential Equations: Introduction, Difference Quotients,
Geometrical representation of partial differential quotients, Classification of partial differential
equations, Elliptic equations, Solution to Laplace’s Equation by Liebmann’s Iteration process,
Poission’s Equations and its solutions, Parabolic equations- Crank- Nicholson method Hyperbolic
equations.

Text Book 1: Chapter 1

Text Books:

1. Curtis .F. Gerald, Patrick O. Wheatley, “Applied Numerical Analysis”, Sth Edition Pearson
Education, New Delhi, 2005.

2. V.N. Vadamurthy, N. Ch.S.N. Lyengar, Numerical Methods”, Vikas Publishing House Pvt. Ltd.,
2000.

Reference :

1. R.L. Burden, J. Dougles Faires, “Numerical Analysis”, Thompson Books, USA, 2005. 2. S.S Sastry,
“Introductory Methods of Numerical Analysis “, Prentice- Hall of India Pvt. Ltd., New Delhi, 2005.

3. M.K.Jain, S.R.K. Lyengar, R.K. Jain “Numerical Methods for scientific and Engineering
Computation”, 3rd Edition., Wiley Eastern Ltd., New Delhi, 1993.

PDMA 43A : FLUID DYNAMICS

OBJECTIVES The aim of the course is to discuss kinematics of fluids in motion,
Equations of motion of a fluid, three dimensional flows, two dimensional
flows and viscous flows.

Course Outcome: At the completion of the Course, the Students will able to

CcoO1 Students know what are Real fluids and ideal fluids, flows and solved
problems regarding this.




CO2 Solved some problems and derivations about equation of motion of fluid and
learn some naming theorems.

COs3 Students got some knowledge about some three dimensional and two
dimensional flows.
CO4 To understand the geometrical knowledge of two dimensional flows — use

of cylindrical polar coordinates and complex velocity potential for standard
two dimensional flows — the Milne-Thomson circle theorem with examples.

CO5 Analyze the Stress components and relation between Cartesian
components of stress, translation motion of a fluid element — the rate of
strain quadric. Navier —Stokes equations of motion of a viscous fluid.

Enterpreneurship: Analyze fluid flow problems with the application of the momentum and energy equations.
Understand modelling approximations in finding exact solutions. Apply basic principles of multi-variable
calculus, differential equations and complex variables to fluid dynamic problems

Unit I: Kinematics of fluids in motion:

Real fluids and ideal fluids - velocity of a fluid at a point - stream lines and path lines - steady and
unsteady flows - the velocity potential - the vorticity vector - local and particle rates of change - the
equation of continuity - worked examples.

Chapter 2 : 2.1 — 2.8 (18 Hours)

Unit I1: Equation of motion of fluid:

Pressure at a point in fluid at rest - Pressure at a point in a moving fluid - conditions at a boundary of
two inviscid immiscible fluids - Euler’s equation of motion - Bernoulli’s equation — worked examples.

Chapter 3 : 3.1 — 3.6 (18 Hours)

Unit I11: Some three dimensional flows:
Introduction — sources — sinks and doublets — Axis symmetric flow — Stokes stream function.

Chapter 4 : 4.1- 4.2 &amp; 4.5 (18 Hours)

Unit 1V: Some two dimensional flows:

Meaning of two dimensional flows — use of cylindrical polar coordinates — the stream function — the
potential for two dimensional — irrotational — incompressible flows — complex velocity potential for
standard two dimensional flows — the Milne-Thomson circle theorem with examples.

Chapter 5: 5.1 — 5.5 &amp; 5.8 (18 Hours)

Unit V : Viscous Flows : Stress components in real fluids — relation between Cartesian
components of stress — translation motion of a fluid element — the rate of strain quadric and



principle stresses — Some further properties of the rate of strain quadric stress analysis in fluid
motion — relation between stress and rate of strain — the co-efficient of viscosity and laminar flow
— the Navier —Stokes equations of motion of a viscous fluid.

Chapter 8 : 8.1 — 8.9 (18 Hours)

Text Book:

1. F. Chorlton, Text book of Fluid Dynamics, CBS Publication, New Delhi, 1985.
2. M.K.Venkataraman, Advanced Engineering & Sciences, The National Publishing Co.

References:

1. G.K.Batchelor, An Introduction of Fluid Mechanics, Foundation Books, New Delhi,1993.

2. A.R.Paterson, A First Course in Fluid Dynamics, Cambridge University Press, New York, 1987.
3. R.K.Rathy, An Introduction to Fluid Dynamics, IBH Publishing Company, New Delhi,1976.

4. R.Von Mises, O.Friedrichs, Fluid Dynamics, Springer International Student Edition,Narosa
Publishing House, New Delhi.

5. S.W.Yuan, Foundation of Fluid Mechanics, Prentice Hall Private Ltd, New Delhi, 1976.

PDMA 44B : CONTROL THEORY

Obijective : The ability to understand the characteristics of various types of nonlinearities present
inphysical systems.2.The ability to carry out the stability analysis of non-linear control systems.
Tolearn the methods for analyzing the behavior of nonlinear control systems and the designing of
control systems

CO1 .The ability to carry out the analysis and design of digital control systems.

CO2 The ability to design compensators for digital control system to achieve desiredspecifications.
Ability to perform the stability analysis nonlinear systems by Lyapunovmethoddevelop design skills in
optimal control problems

C03.The ability to represent digital control systems using state space models. Ability to derive
discrete-time mathematical models in both time domain (difference equations, state equations) and z-
domain

CO4.The ability to analyze the effect sampling on stability, controllability and observability. Ability to
predict and analyze transient and steady-state responses and stability and sensitivity of both open-loop
and closed-loop linear, time-invariant, discrete-time control systems

CO5.The ability to design digital controllers for industrial applications. Ability to acquire knowledge of
state space andstate feedback in modern control systems, pole placement, design of state observers and
output feedback controller.

Enterpreneurship: Understanding and learning how control theory underpins modern technologies and
provides an insight in mathematical analysis.



Unit I: Observability:

Linear Systems — Observability Grammian — Constant coefficient systems —
Reconstruction kernel — Nonlinear Systems.

Chapter 2 (18 Hours)

Unit I1: Controllability:

Linear systems — Controllability Grammian — Adjoint systems — Constant coefficient
systems — Steering function — Nonlinear systems.

Chapter 3: Sections 3.1-3.3 (18 Hours)

Unit I11: Stability:

Stability — Uniform stability — Asymptotic stability of linear systems - Linear time
varying systems — Perturbed linear systems — Nonlinear systems.

Chapter 4 (18 Hours)

Unit IV: Stabilizability:

Stabilization via linear feedback control — Bass method — Controllable subspace —
Stabilization with restricted feedback.

Chapter 5 (18 Hours)

Unit V: Optimal Control:

Linear time varying systems with quadratic performance criteria — Matrix Riccati
equation — Linear time invariant systems — Nonlinear Systems.

Chapter 6 (18 Hours)

Text Book: K.Balachandran and J.P.Dauer, Elements of Control Theory, Narosa,
New Delhi, 1999.

Reference:

1. R.Conti, Linear Differential Equations and Control, Academic Press,

London, 1976.

2. R.F.Curtain and A.J.Pritchard, Functional Analysis and Modern Applied
Mathematics, Academic Press, New York, 1977.

3. J.Klamka, Controllability of Dynamical Systems, Kluwer Academic

Publisher, Dordrecht, 1991.
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Definitions:
Programme : “Programme” means a course of study leading to the award of a degree in a
discipline.

Course: “Course” refers to a paper / practical / subject offered under the degree
programme.Each Course is to be designed variously under lectures / tutorials / laboratory or field
work / seminar / practical training / Assignments / Term paper or Report writing etc., to meet
effective teaching and learning needs.

i) Core Courses
“The Core Courses” related to the programme concerned including practicals offered in the
programme”.

ii) Elective Courses
“Elective courses” related to the core courses of the programme concerned, offered in the
programme”.

A detailed explanation of the above with relevant credits are given under “Scheme of
Examination along with Distribution of Marks and Credits”

Duration:

This means the stipulated years of study to complete a programme as prescribed by the
University from time to time. Currently for the postgraduate programme the duration of study is
TWO years. These regulations shall apply to the regular course of study in approved institutions
of the University.

Credits

The weightage given to each course of study (subject) by the experts of the Board of
Studies concerned. The term ‘Credit’ refers to the weightage given to a course, usually in
relation to the instructional hours assigned to it. For instance, a six hour course per week is
assigned 6/5/4 credits, a five hour course per week is assigned 5/4/3 credits and a four hour



course per week is given 4/3/2 credits. However, in no instance the credits of a course can be
greater than the hours allotted to it. The total minimum credits, required for completing a PG
program is 90.

Credit System:

The course of study under this regulation, where weightage of credits are spread over to
different semesters during the period of study and the Cumulative Grade Point Average shall be
awarded based on the credits earned by the students. A total of 90 credits are prescribed for the
Postgraduate Programme offered in two years.

Choice Based:
All Postgraduate Programmes offered by the University shall be under Choice Based
Credit System.

Choice Based Credit System (CBCS):

This is to enhance the quality and mobility of the students within and between the
Universities in the country and abroad.

1.Eligibility for Admission to the Course

A candidate who have passed the BA Tamil, BLitt Tamil, UG Part-1 Tamil Degree
Examinations in this University or an Examination of any other University accepted by the Syndicate
as equivalent thereto shall be permitted to appear and qualify for the Master of Arts(MA) Degree

Examination of this University after a Course of two academic years in the University Department.

No student shall be eligible for admission to a Master’s degree programme in any of the
faculties unless he/she has successfully completed a three year undergraduate degree or earned
prescribed number of credits for an undergraduate degree through the examinations conducted by a
University / autonomous institution or possesses such qualifications recognized by the Thiruvalluvar
University as equivalent to an undergraduate degree. Provided that candidates for admission into the
specific main subject of study shall also possess such other qualifying conditions as may be

prescribed by the University in the Regulations governing respective courses of study.

2.Duration of the Course

The course shall extend over a period of two years comprising of four semesters with
two semesters in one academic year. There shall not be less than 90 working days for each
semester. Examination shall be conducted at the end of every semester for the respective
subjects. Each semester have 90 working days consists of 5 teaching hours per working day.
Thus, each semester has 450 teaching hours and the whole programme has 1800 teaching hours.
However, sixth hour of working day is allotted to library reference, writing data base, preparing
seminar, assignments and additional classes. A teacher will supervise the 6™ hour activite3s of
the students by rotation method. In this method 30 working hours are in a weak. The odd
semesters shall consist of the period from July to November and the even semesters from
December to April.



3.Course of Study

The course of study for Masters Degree Course in Tamil shall consist of Core, Elective
subjects and a Documentation Programmein third semester(2™ semester vacation period) and a
Research Project in the fourth semester.

4.Distribution of Credit Points and Marks
The Minimum Credit Requirement for a two year Master’s programme shall be 90 (ninety)
Credits. The break-up of credits for the programme is as follows:

(a). Core Courses :64  credits
(b). Elective Courses- type | : 12 credits

(c). Elective Courses- type Il : 08 credits
(d).Documentation report with viva-voce  : 03 credits
(d). Research Project with Viva-voce  : 03 credits

5.Continuous Internal Assessment (C.1.A) Test

The following assessment procedure will be followed for awarding the internal marks in the
evaluation of the students performances. The best 2 C.I.A’s test marks out of 3 C.ILA’s tests marks,
will be taken for awarding the internal marks.

(@). C.ILA Test Marks : 10 marks
(b). Seminar : 10 marks
(c). Assignment : 05 marks
Total : 25 marks

6.Requirement to appear for the examinations
a) A candidate shall be permitted to appear for the university examinations for any
semester (theory as well as project/documentation ) if
i.  He/she secures not less than 75% of attendance in theory as well as in project (separate
attendance registers shall be maintained for theory and project) in the number of working
days during the semester.
ii.  In the case of married woman candidates the minimum attendance requirement shall be
not less than 55% of the total instructional days in theory as well as in project.
iii.  His/her conduct shall be satisfactory.
Provided that it shall be open to the Syndicate, or any authority delegated with such
powers by the Syndicate, to grant exemption to a candidate who has failed to earn 75% of
the attendance in theory as well as in project, prescribed, for valid reasons, subject to
usual conditions.

b) A candidate who has secured less than 75% but 65% and above attendance in any
semester separately for theory and project, shall be permitted to take the examination on the
recommendations of the Head of the Department to condone the lack of attendance on the
payment of prescribed fees to the University, separately for theory and project.

c) A candidate who has secured less than 65% but 55% and above attendance in any
semester in theory as well as in project, has to compensate the shortage in attendance in the



subsequent semester (in the next year) besides earning the required percentage of attendance in
that semester and appear for both semester papers together at the end of the later semester, on the
payment of prescribed fees to the University, separately for theory and project. However,
shortage of attendance in I-semester shall be compensated while studying in Il semester,
shortage of attendance in Il-semester shall be compensated while studying in IV semester,
shortage of attendance in 111&1V-semesters shall be compensated after rejoining the course in the
3"year. Also, separate attendance registers shall be maintained in theory as well as project, for
compensating the shortage of attendance. During the hours of compensation of attendance, the
candidate shall not be given attendance for the regular semester classes.

d) A candidate who has secured less than 55% of attendance in any semester separately
for theory and project, shall not be permitted to appear for the regular examinations in that
particular semester or in subsequent semesters. He/she has to rejoin/ re-do the semester in which
the attendance is less than 55%, on the payment of prescribed fees to the University, separately
for theory and project, after getting prior approval of the University.

e) A candidate who has secured less than 65% of attendance in the final semester separately
for theory and project, has to compensate his/her attendance shortage in a manner as decided by the
concerned Head of the department, after getting prior approval of the University. The candidate shall
be permitted to rejoin in the 4™ semester, after completing his/her regular 2 year course.

7. Documentation and Research Project
71)Guidelines for the Documentation programme with Viva-voce

(). The Topic of the Documentation programme shall be assigned(with consult
ation with concern candidate) to the candidate at the end of the 2nd semester and a copy of
the same should be communicated to the University for approval. A convening committee of faculty
members(minimum three members) to separate candidate shall supervise the documentation process
from the planning stage.

(if). The students should prepare three copies of the Documentation report and submit the
same in the end of June (3" semester) forthe evaluation by examiners. After evaluation one copy is
to be retained in the University Library, one in the Department Library and theone with the student.

(iii). Format for the preparation of project work:

(a). Title Page
(b). Bonafide Certificate
(c). Acknowledgement
(d). Table of contents
Chapter No. Title Page No.

1 Introduction
Review of Literature
Analysis in chapters
Summary
Results
References
Annexures( video, audio,
Printed documents)
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7ii)Guidelines for the Research Project with Viva-voce

(). The Topic of the project shallbe assigned to the candidate(with consultation with concern
candidate) at the end of the third semester and a copy of the same should be communicatedto the

universityfor approval.

(if).  The students should prepare three copies of the project and submit the same for
theevaluation by examiners. After evaluation one copy is to be retained in the University Library,

one in the Department Library and the one with the student.

(iii). Format for the preparation of project work:
(a). Title Page
(b). Bonafide Certificate
(c). Acknowledgement
(d). Table of contents

Chapter No. Title Page No.

1 Introduction

Review of Literature

Analysis in chapters

Summary

Results

References

N[OOI WIN

Annexures

8.Scheme of Examination

a.

Any theory examination is conducted only for 3 hours irrespective of total marks allotted
for the examinations.

There shall be theory examinations at the end of each semester, for odd semesters in the
month of October / November; for even semesters in April / May. A candidate who does
not pass the examination in any course(s) shall be permitted to appear in such failed
course(s) in the subsequent examinations to be held in October / November or April /
May.

All candidates admitted in first year, should get registered for the first semester
examination, compulsorily. If registration is not possible owing to any reason including
shortage of attendance beyond condonation limit, belated joining or on medical grounds,
the candidates are permitted to rejoin the course in the next year.

In case of research project work and documentation programme there will be a Viva-voce
Examination: Each candidate shall be required to appear for Viva-Voce Examination.



9.Restrictions to appear for the examinations

Any candidate having arrear paper(s) shall have the option to appear in any arrear paper
along with the regular semester papers, in theory as well as in project, as long as the transitory
provision is applicable.

10.Medium of Instruction and Examinations
The medium of instruction for the courses is Tamil only.

11.Question Paper Pattern(External)
The question paper pattern for the University theory examinations is as follows:
Time: Three Hours Maximum Marks : 75
Part— A (10 x 2 =20 marks )
Answer ALL questions
( Two questions from each unit )
Part-B (5 x5 =25 marks)
Answer ALL questions
( Two questions from each unit with internal Choice [either or type] )
Part— C (3 x 10 =30 marks)
Answer any Three questions out of Five questions
( One question from each unit )

12.Guidelines for Evaluation of the Project with Viva-voce

(). The documentation report/research project report should be evaluated for 75 marks by an external
examiner and 75 marks by the internal examiner, 50% the total marks of both is the external mark,
and the Viva-voce should be conducted for 25 marks by the external examiner and the internal guide
concerned.

(ii). The body of the documentation report and research project report may consist of 75 to 100
pages in print form,10 point letter and single space. Annexures may be required level.

(iii). The candidate has to submit the research project report 15 days before the commencement of
the IV Semester examinations. Documentation report has to submit in the last working day of June in
3" semester.

(iv). For the documentation/project work and viva-voce, a candidate should secure 50% of the marks
for a pass.

(iv). A candidate who fails in the documentation report and research project, may resubmit the report
(on the same topic) with necessary modification / correction / improvements in the subsequent
semester examination for evaluation.



13.Passing Minimum

a) A candidate shall be declared to have passed the whole examination, if the candidate
passes in all the theory papers, including project wherever prescribed as per the scheme of
examinations by earning 90 credits in Core and Elective courses, including the project.

b) A candidate should get not less than 50% in the University (external) Examination,
compulsorily, in all papers, including the project. Also the candidate who secures not less than 50%
marks in the external as well as internal (C.1.A) examinations put together in any paper / practical
shall be declared to have successfully passed the examination in the subject in theory as well as
Project. There shall be no passing minimum for the C.I.A. The candidate who absents himself for
CIA programmes, even after a repeated chance, will be awarded zero mark in the concerned subject.

14. Distribution

Table — 1(A): The following are the distribution of marks for external and internal for
University (external) examination and continuous internal assessment and passing minimum
marks for theory papers of PG programmes.

Passing Passing Total
Uni.Exam Minimum For | C.1LA | Minimum For Marks Passing Minimum
Total(E.S.E) Uni.Exam Total C.lLA Allotted (Uni.Exam+C.1.A)
75 38 25 0 100 50

Note : E.S.E stands for End Semester Examination

15.Grading

Once the marks of the C.I.A and end-semester examinations for each of the course are
available, they shall be added. The mark thus obtained shall then be converted to the relevant
letter grade, grade point as per the details given below:

Conversion of Marks to Grade Points and Letter Grade (Performance in a Course/Paper)

RANGE OF GRADE LETTER DESCRIPTION
MARKS POINTS GRADE
90-100 9.0-10.0 0] Outstanding
80-89 8.0-8.9 D+ Distinction
75-79 7.5-7.9 D
70-74 7.0-74 A+ First Class
60-69 6.0-6.9 A
50-59 5.0-5.9 B Second Class
00-49 0.0 U Re-appear
Absent 0.0 AAA ABSENT

Ci= Credits earned for course i in any semester
Gi = Grade Point obtained for course i in any semester
n = refers to the semester in which such course were credited



Grade point average (for a Semester):
Calculation of grade point average semester-wise and part-wise is as follows:

GRADE POINT AVERAGE [GPA] = ZiCiGi / ZiCi
Sum of the multiplication of grade points by the credits of the courses offered under each
part
GPA =~ e e e
Sum of the credits of the courses under each part in a semester

Calculation of Grade Point Average (CGPA) (for the entire programme):

A candidate who has passed all the examinations prescribed is eligible for the following
partwise computed final grades based on the range of CGPA.
CUMULATIVE GRADE POINT AVERAGE [CGPA] = ZnZiCniGni / ZnZiCni

Sum of the multiplication of grade points by the credits of the entire programme under

each part
CGPA = -==---- - e e e e e R e L PP e
---Sum of the credits of the courses of the entire programme under each part
CGPA GRADE
9.0 and above but below 10.0 (0]
8.0 and above but below 9.0 D+
7.5 and above but below 8.0 D
6.5 and above but below 7.5 A+
6.0 and above but below 6.5 A
5.0 and above but below 6.0 B
0.0 and above but below 5.0 ]

16.Improvement of Marks in the subjects already passed

Candidates desirous of improving the marks awarded in a passed subject in their first
attempt shall reappear once within a period of subsequent two semesters by paying the fee
prescribed from time to time. The improved marks shall be considered for classification but not
for ranking. When there is no improvement, there shall not be any change in the original marks
already awarded.

If candidate improves his marks, then his improved marks will be taken into
consideration for the award of Classification only. Such improved marks will not be counted for
the award of Prizes / Medals, Rank and Distinction. If the Candidate does not show improvement
in the marks, his previous marks will be taken into consideration. No candidate will be allowed
to improve marks in the Documentation report and Research Project and Viva-voce.



17.Classification of Successful candidates

A candidate who passes all the examinations including project securing following CGPA

and Grades shall be declared as follows for Part | or Part I1:

CGPA GRADE CLASSIFICATION OF
FINAL RESULT

9.0 and above but below 10.0 ) First Class - Outstanding
8.0 and above but below 9.0 D+ First Class with Distinction
7.5 and above but below 8.0 D
6.5 and above but below 7.5 A+ First Class
6.0 and above but below 6.5 A
5.0 and above but below 6.0 B Second Class

A candidate who has passed all the examination including project in the first appearance
within the prescribed duration of the PG programme and secured a CGPA of 9 to 10 and
equivalent grade “O” in Core and Elective subjects shall be placed in the category of
“First Class — Outstanding”.

A candidate who has passed all the examination including project in the first appearance
within the prescribed duration of the PG programmes and secured a CGPA of 7.5t0 9
and equivalent grades “D” or “D+” in Core and Elective shall be placed in the category of
“First Class with Distinction”.

A candidate who has passed all the examination including project of the PG programme
and secured a CGPA of 6 to 7.5 and equivalent grades “A” or “A+” shall be declared to
have passed that parts in “First Class”.

A candidate who has passed all the examination including project of the PG programmes
and secured a CGPA of 5.5 to 6 and equivalent grade “B” shall be declared to have
passed that parts in “Second Class”.

18.Conferment of the Degree

No candidate shall be eligible for conferment of the Degree unless the candidate;

has undergone the prescribed course of study for a period of not less than four
semesters in Thiruvalluvar University or has been exempted from in the manner
prescribed and has passed the examinations as have been prescribed therefor.

has completed all the components prescribed under core and elective subjects in the
CBCS pattern to earn 90 credits.

19.Ranking
o A candidate who qualifies for the PG degree course passing all the examinations in the

first attempt, within the minimum period prescribed for the course of study from the date
of admission to the course and secures | or Il class shall be eligible for ranking and such



ranking shall be confined to 10 % of the total number of candidates qualified in that
particular branch of study, subject to a maximum of 10 ranks.

o In the case of candidates who pass all the examinations prescribed for the course with a
break in the first appearance due to the reasons as furnished in the Regulations 5(a) (iii)
supra are eligible for classification / Distinction.

The marks obtained in improvement examinations shall not be taken into consideration for ranking.

20.Revision of Regulations and Curriculum

The above Regulation and Scheme of Examinations will be in vogue without any change for
a minimum period of two years from the date of approval of the Regulations. The University may
revise /amend/ change the Regulations and Scheme of Examinations, if found necessary.



s0lpsgi1emm Department of Tamil GBraé @, Vision

SUps sevalleow pafarssH@Gn 2 wssh ChrmaisEhs@Gh ThUSLLLG; ClFipemDL
ullHFAuyd LGN DG LPODU LD CISTETL_STS Y HLLILFI; ColmeVaTiILiLjHemarL
Cumeyh Hslw CaimaamiiSmens SaThG0 LHPDIBHSGD 2 (heuToHSHS55ESTSa LD
S|WLOLILIG).

To design the Tamil curriculum to be ultra-modern, practical oriented, and multi-disciplinary in
accordance with global needs to procure employment opportunities swiftly and also to create
new job opportunities for others.

Cwrf], Gevsaslwid, Hewsv, LUSTUTL (R BlEpaysemer auentliLi(hdHhHINgl; 6T THTVS5
H6W6V(pew M UilevT (hd & L1 LIWISTLRID (Lpewmulled HL_GgIeudi.

To document the language, literature, art and cultural heritages in the library-archive with
mission to transmit them for the access to the future generations.

SHWLPSTEHLD FuHeNHU|LYILD &H&G6T ClaTarehd 2 nemeu G Fllwrer LfseidsE
Cubu®sgHiaugl; UbsGeuLliLL L braflsdhensd ChTehald FepsHid hakTausm dd HTevT(heug]

To enhance the true understanding between Nature and of their selves; this symbiotic
relationship in turn will inspire and instigate the society to march towards a healthy civilization

History of the Department of Tamil

The Department of Tamil has been started from the Academic Year 2010-11, with
two guest lecturers and eight MA Tamil students. In the end of the academic year
four regular faculty members were joined. MPhil and PhD degrees in the
department were started in 2012-13. Other two regular faculty members joined in
the first semester of 2013-14. 94 students are joined in the Department of Tamil
until November 2014. Six regular faculty members are working in the department
now.
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Thiruvalluvar University, Vellore — 632 115

Department of Tamil

MA TAMIL Syllabus 2014 — 2015 Onwards

ourse structure

Sem | gmer Coures/ Paper/ Code Hrs Marks
6T 6331
T |[m|[Cr] In |Ex]| To |Eh
Core Papers
1 @) Te0 @)avdawib- PDTA11 | 4 |50 | 4| 25 |75 |100 | 3
2 OgTevsTULwD sTpssHHesrrio- PDTA12 | 4 |50 | 4 25 75 ] 100 | 3
3 Oumrg GmiPluilwisv PDTA 13 4 |50 4 25 75 (100 | 3
4 LI Ti1Fd QBB peoDaHeT PDTA14 | 4 |50 | 4 | 25 | 75| 100 | 3
I Elective type-1:Select any one from the same group sy,9;,@upto 4" semester
5 5 9))pafers s stapsHsiser -1 PDTA15A | 3 40| 3 25 75 1100 | 3
5 o) stapsFevdsmsewnt eugeormy PDTA15B | 3 40| 3 25 75 1100 | 3
> @Upre-@iypalu -Curflanpbarpisa | 3 | 40| 3 | 25 |75 | 100 | 3
Elective type-2: select any one
6 6 21) poferbpillp Gobdlu awrarm 02| 25 |75 | 100 3
6 <=1)5 P01 LW PDTA 16B 302 25 | 75100 3
Core Papers
7 ApPlevsFlwib, sesfliium_svser- PDTA21| 4 |50 4 25 75 1100 | 3
8 GgrevsTiiiwi Qarsvsvglarrio  PDTA22 | 4 |50 ] 4 25 75 | 100 | 3
9 R 6V5E W () 11855 B1% 6T PDTA23 | 4 |50 4 25 75 1100 | 3
10 BTG UILmailueD PDTA24 | 4 |50 4| 25 | 75 | 100 3
I Elective type-1 Select any one from the same group 9y, =},@)upto 4" semester
11 11 o)) pefensaiblip srapdaismer-2 PDTA25A | 3 [40 [ 3 | 25 [75] 100 | 3
11 o) Qarsvsllevdment sursorm; PDTA25B | 3 |40 | 3 | 25 | 75| 100 | 3
1 @) proGuiypalud fspbs semeat | 3 |40 | 3 | 25 | 75| 100 | 3
Elective type-2: select any one
12 o)) wryss0lp @)evddlw sugevrr
12 BDTA 26A 30| 2| 25 | 75100 | 3
12 =) 51005 Heorullwre PDTA 26B 30| 2 | 25 | 75 | 100 | 3
Core Papers
13 srifwip, yrmeworio  PDTA 31 4 |50 4 25 75 1100 | 3
O Tevs TLILNWID- GlLIT(HETSHs T LD
14 @eribyrewti 2 _swyujLssr(1-5 @msi)a;eir) 4 |50 4 25 75 | 100 | 3
PDTA 32
15 FIMSTT IO 9659 (LPE® M 6T PDTA33 | 4 |50 4 25 75 1100 | 3
1 16 LI5S @)Vl PDTA34 | 4 |50 | 4 25 75 | 100 | 3
Elective type-1: Select any one from the same group sy, =,@)upto 4" semester
17 17 o) peferssiiip srpssiaser -3 PDTAS35A | 3 |40 3 | 25 | 75100 3
17 =) 9510,y Lb @urr@aﬂavasasmpa[l)l_?&)rg%é 3 140! 3! 25 |75 100! 3
17 @) pri_@ligmelwed euripeiluisy wriy; 3 140 3 25 | 751100




PDTA 35C

Elective type-2: - select any one

18 o) sullipdFFepss LesoTLTL () ursLTM)
18 PDTA36A| 2 |30] 2| 25 | 75100
18 =) sewileils FLilip PDTA36B | 2 |30 2 | 25 | 75100

Core Papers

19 9IM ()60 85 1L IS 6T PDTA 41 4 |50 (4] 25 75 | 100
20 Qg revs Tl CUTHeTSHTrid-
GuurdAflwi 2_swyujL_e1(6-9 @ uisvseir) 4 |50 (4] 25 75 | 100
PDTA 42
21 SLGILIT 6T LYmLiGLIT(heT (3)60d % wibiser
I ST YpLGLTEST Goddlumast | 4 |50 4| 25 | 75 | 100
22 o swpwrHARwiser PDTA 44 4 |50 |4 25 75 | 100
Elective type-1: Select any one from the same group 9y, <,@)upto 4" semester

23 23 o)) TSSO 6T(LPHSIH6T - 4. L6

&0
Qurf) Quwiiiy @evsdww ;  PDTA 45A 40 | 3 | 25 | 75 | 100

23 9})0Fuiujefluiev augevTm) ; PDTA 45B 40 | 3 [ 25 | 75 | 100

w W w

23 @) 510 wraflaflws; PDTA 45C 40 | 3 | 25 | 75 | 100

Elective type-2: - select any one

24 24 o)) s10lpa o TFwsv ClUTHETTSTTEUTVT M) 2| 30 2 o5 75 | 100

PDTA 46A
24 91) 15T ullied PDTA 46B
25 Research Project- PDTA47 | 2] 30| 2 25 | 75 | 100
T 195 | 260
otal 25 90 | 650 0 0

List of Abbreviations

C — Core paper , E- Elective Paper, Cr- Credit, In — Internal, Ex- External, , To- Total marks,
Eh — Exam hours, R- Report submission, Th- Total hours per semester,

spUSH60 CrrL uslie]

Sl urLbigeflesr e gatlaurarnin uGussiDg 10 wenfl Cprniser
BLESSOLUL  CeusnT(HLd. aﬂ@uuu urL.  susws-1@)eor VG @em@smrm@m (1
Lheus SN @, 8 ewtl Gbrmiser 'f]')l_'d_T)'d_T)LILH_ Cauanr®b. el BLLLILTL. aIwH-2 GsT G

sp6uGluTETMILD (1 LI(HoudSS M@ 6 ewtl ChymigeT L daLii Ceuessr(hib.




Thiruvalluvar University,Vellore — 632 115
Department of Tamil
MA TAMIL CBCS Course Pattern 2014 — 2015 Onwards

Courses-Teaching/Training — Hours - Credits--Marks Allotment

Teaching/Trainin
Semest Courses ° ° Credits Total Marks

er hours per Week,
Core—4 4x4=16 4x4=16 400
Elective Type-1 1x4=4 1x3=3 100

| Elective Type-2 1x2=2 1x2=2 100
Seminar-1 1x2=2
Review-1 1x1=1
Library-5 1x5=5 (30) (21) (600)
Core—4 4x4=16 4x4=16 400
Elective Type-1 1x4=4 1x3=3 100
Elective Type-2 1x2=2 1x2=2 100

] Seminar-1 1x2=2
Review-1 1x1=1
Library-2 1x5=5 (30) (21) (600)
Core—4 4x4=16 400
Elective Type-1 1x4=4 41’;43‘:%6 100
EIecFive Type-2 1x2=2 1x2=2 100

m Sem_lnar-l 1x2=2
Review-1 1x1=1
Library-5 1x5=5
Documentation 1x3=3 (30) _ (700)
Report-1(Vacation) 1Ix3=3  (24)
Core —4 4x4=16 4x4=16 400
Elective Type-1 1x4=4 1x3=3 100
Elective Type-2 1x2=2 1x2=2 100

v Seminar-1 1x2=2
Review-1 1x1=1
Library-5 1x2=2
Research Project-1 1x3=3 (30) | 1x3=3 (24) | 100 (700)

Total 16+4+4+1+1=26 | Per month 120 90 2600

Core papers- 1-16,  Elective Type-1 papers-4, Elective Type-2 papers- 4,
Core-17: Documentation report- 1,
Core-18: Research Project report- 1




Li(HeuLhb -1

Fl(meueiremeuir LIVSeMVESHPSHLD, Geugpri. 632 115,
SLlpSg1em
S @pgisee: urL gl b 2014-15,
umeud-1 9y liew 1 umre_to-1
gmer- 1 @Earev @levsalwin (PDTA 11)
@prasip (objectives)

1. shasre sallepisaflsr sallmgsssr WL YD, o L dnniser, Glodslw

gfsmwuq, GomLfl SewLoliL, HTeVFGHWeY CUTSTMaIDMD HWhgI 6% TeTaug)
2. 3maTeL AMisemssener sTpdlujsitar ANwirsenarts Lupml MW HoHI6\%TeTeUF)
3. ydlermiser uny HPlhg OlaTereusg), yblerhisar CsTmm sueriddl LbHM

PRuBILTS DB ClETsiTa)
4. prosn Carpp aarréfamwls upyl oBlbg CETeTU), BT SH5S)6T aensHHaT,

S Brsmiser upml SBlbg ClsTereg
5. L (heWI&HeT 6TIPFHIUG], HTOUTOTM] 6T(PFHIuZ LUDM] PlwidF GlFiieug)

urL U yeotiur_ S glmeir (outcomes)

v - 1
wrenteuiseflenL_Gur Lgishsaillens 6T1pgIb Hlnenest Glouefld: 6l TesTis 6.
VG - 2
pafer HLpF FMiEensHHemer wTenTauTHeaflsir surdliyd HmeweTujd LsHL LIl
Sz u|b GobriBlEse.
VG - 3
wrenteuiseflenL_Gui LFlerhissT &DHS @GHpevaTihd allLflliLjenTieneu
THUGSSIS.
AN - 4
S BTL& suyeurHPlewestuld (pohalw Ffev Bris YfAflwisemearuyd MlbH
©a 6iT (61H B 6V
VG - O
Lwestds  HL_(hewrser, sHeireureorm umm 9BlHg Osrer( HTCW S (HewTHemer
© _(HOUTHBLI LILPEHSH6V

Skill Development
vG-1. sailews

(o) urrFluri salleng - ChF LIGHT LITL VST

UTTSGTaeT - 9jpsslest Fflliy
(o) rrewrigsrenrsr (C%T@rurdfur),
@bss5 CsT@HLLle @)L (b Qumid LilsiTouhid sallehi sallensaser:-
b.UFFpTsHS), LUFeanium,  sTen. msug,ﬁsmsugm 9Lil, @rrmasaaLg,g,m SeuriLfwr,
Cxp6uGs a6, Gg,sug,&&m DSLOTHTLD, lGTIOTSHISUIET, FEGHTTET, LOEDIOUIL|SST6dT,
2 wrwCssvaf], rGweay-tGrd, wwrarssl, sflaresr,  @Gdrgril, uffwliuer,

@,waﬂuJ@urﬂquum FOm, GHL14Creugl, FBIST FTLD a;uquwmﬂwm Glen. Nrresrdlsn
S(HUIT, LTS ewLoSHB]IT], a'raﬂr'rg,mrmﬂ



YVG-2. ANiFEmS
(o) Fleveir (QsT@Liurdflwir), s Anisewsser QT Es)-2,
(<) 1. BHsaT, , eTers sL0pF Amisensssr (1960-95),
9VG=-3. LBleorLd
(o) swrHs BlLPsLS6T- CFraL0S S Iesr
FTWTEUETLD- FIT. SHSHFTL
(<) Camusvev Flymiotd- &). T e BT T WIEsT6sT
CFL_6V - B)ewLowitd
9VG-4. BTL&1D
(o) . @Qurwaeurd) (Qsr@gliurdflwi), sl CFrgener HTL sBiSsT, (9 )6lsuefl.
rasrTeer (QeTGUurAnug) , sPETes Sl prisnigsr, Gs. o. GarGssreT,
9flwerid &. ugpruet (QsT@LuTAfwiser),
IVG-D. SLDE®OT, H65T UTeOTMm)
() LweRTESHL_(HeWT; 6T6VV. Lo (H61$6UIT6IT,
(<) petr surevrm: 2 .Geu. FrllBTewSWIT, 6T6dT FGHITiD,
LT [{T6VS 6T
urrSwri sallensg- CsHF LSS UTL Vs6T, sallsT Lliefl Csageir, 2016
peTers s0lipd Amisewgser (1960-95), srdlsslw 9EsTO S, @ 6w LNV b,
304-305, gerewrTFTenev, CahearmioGLi_swL_, Classremssr 600018, cr. 120,
QFL6v - @ewwowid, sflwr uliefllGsagesr, 2006
. @urwgeaurs) (Qasrgliurdlfwi), 2001, slifl CFrgenesr BIL &mIS6T,

FTHlGSw  95sTEH0, @Gewrr Lilevigm, 304-305, ewewiT  FTemev,
CapermibGui_ewL_, ClFeiTemevr 600018 em. 100,
5. LwenTdHEL (Hewr; 6T6N. mrwaﬂ@aq,mm 2014, ®evEsnm Lwewt], o ullienio

ugltiusid, 11-20, sOdlrwesflwn 66, SLrrwyrid, GlFstensr- 600 018, cp.
150.

L N=

LITiT6meu [IT6VSE6T

susvellsasemrentesr, 2004, ygissailensuilsstr Csrmmepd eueridduyb, &rid, ermi
stewor. 1, Bliwevr s, HepFrayi 613 007, ep. 180, 11d5.152

HHST Q6L _WILILIST, 2008, sl ygissaillewgsefley CuhaEssluis SHTdhsb,
Flurissi, 293, 9 swg susnilas suemrsid, 294 Herd, FrwliGul enL GlBHEHFTeM6V,
GFsitemesr 600 014,, . 350, L15.400

wr. Gasralhsrre, 2011, ysissalewsd U Lswwoliy, Bl @&@afrtﬂ l_’as 667V
ewgGsul_ s0AGL_L, 41- l_ﬂ AL Casr GewrL_el_Mlwisy eTeGL L, HbLGSHTT, GlFeTemesr
600 098, ¢p. 165, 115.258, Guaﬂ 044- 26258410

gr. Feflgemsl, 2010, Gusrd propravihs SWpsE saims: yslw Curd@amseflsr
Carmmib - mmrrareﬂ &(r_r,g,‘?ujrr usliugd, 57, 53 YaugI6lMm, 9 Yaug Cleusirw, HCFrs
BT, GlFeiTem6vT 600 083, ep. 200, Lig. 384, Gu4dl. 044- 24896979



@or. #oug, 1992, ygissalamaullsy @evsslu @udsid, 2 wr uglliugsid, 2-35, usrearg
0%, CoHmiIsTIISS L (h, LITewwTyFEFi %05 004, ¢m.60, 115292

@nglrsir, 2001, sallewguilesr rdwed, gewsvsst Gleuaflufi L &b, 25, Can@ Feusir
Garallsy Ggm, CarLurssid, GFsrewer 600024, ep. 40, 1s5.120, CGudl 044-
24714196

&. yrewrgahdlrer, 2008, sealewsuilwev, 2 easssllprrmiisd plmsusrid, £ & 1y
suemrmaib, &rwest, GlFsrenssr 600 113, em. 50, 11d.158, Gudl. 044- 22542992

rregwriggrersr, 2003, ygissailms eureorm, weerel . eriiiev, 130-2
O|6UEH6EU FEWT(LPSHLD FTEM6V, @a;rrurrévqmo GFssremesr 600 086, cm. 75,

&. yrewsshalirer, 2012,  sewsullwev, ewwmerd, 1205-1, s@lyt Fremev,
L&5TheHHL0- 621310, SwmeFA wreul b, Gud- 04332-273444, em. 140,

Yp-Qevaugri, . euergr, £ HAwrwerr Geserfl (Csrgliurdifwi), 2012, sullps
FpIsmgHallet FoHTF ClFe) CpPIKT, SHSHILIULLOD-2, WSHO Horh, LIGHH

suemmad, 4 opeug BIMissHD, S BsT, wgewr- 625 006, ep. 180, us. 296, Cud.
9842265884

24mi. Sysiiuer, 2011, sulp prissglear CsrHmpd eueridduyb, urifl Blasowid, 90-
(i Geu, Qassrenesr 600 108 erh. 256£r> ud. 496,

&. refbglresr, 2000, sUfl0 LTeVT FewL BTL HHIG6T, FHLOIPLI LVBWVEHLPS Gleuafluf(®),
SLOPLI LIVSHEWVEHLPHLD, HehaFTeyT, eh. 220, 11d.356

Qeu.qp. aprmsTesr sevfl, 2010, Hu0lip BTL & euewSW D suFeLTMID, 2 VHSSLOPTTTIIFS
Blmieuestid, Fgmig suenrmrasid, ClFsremesr 600 113, ¢5.110, us244, Cudl. 044-22542992



u@euid-1gg rinentinrL_ -2, (PDTA 12)
STer-2. %lgsrrsi)asrrﬂLﬂuJLb TS SIS T LD

@rrasib (Objectives)

1. suflip wriilevssentd  SOPGIWT  ewwiiy wHmb QFweourlh GDSHS
g falld @ &mHHgHHemer @,'r_rﬂ,r_r,gj wﬁuu (Deugl,

2. afwavaﬂ@gs Glovsaewrid,  Glomiplul] &(HSSHIHET  HLOID  LILeVss 6T
& (hdH G5 EVHL_60T sp LI (B L,rﬂ;_r;gu @asrrmsugu,

3. sUlp  wrlilevssemtds  HHSSHIEMET  CUFRSSLOD,  TPSSHIGSHLOD  6TedTM
Qe UL QL Lflbg) Clsmereg).

4. sl wriilevdsemt RIS ML HH6T 2_6TaTL_&&HSEILs9ID CrflujL i,
HeouuT () (peppuL i QBTG5S Sjpleug.

5. zulpelwrflullsr Glodsar Sewlimun Slpewryl arernmpun Cogib

QFem LIRSS 2 (HeUTdEHSNEHTT g LILIenL_dewarls GlLmieug).

urLl yeodiurl (& slmeir (outcomes)

v - 1
Glevdsewt eusnrwspmullerLilg HIed ewwd Wewm, GTYl ewwujb e,
6T(LSHGIHH6T LM @D (LPeHMEHEMET LOT T TH6T 9 Mg6v.

VG - 2
TWSHSHIHHET LewTiTadd  allgl, 2 mUlwed wHmID GleTewas  wrLilemesTd
Yewri g Fullwsv &mallsemer (3)6ornids TanTsv.
VG - 3
2 ulli wBiswsy wHMID Yerefl wwmdSlwed allglaemear prpsugiwrs mlssv
V@G - 4
O GSDDWEY|HTBISET ST YLgLILIEDL HeWLOLIL| (LPEDMMEBEWET Wb 6l T6iT(61h 60
VG - O

QBTVSTLLNWILD - BATEYTY B (B)eVSHBEWT HIT6VSHEHL6IT 6T(LPHDDBT T 5D 6W6vT
RULTH ClFIg 56T 2 L g miHewer 6l b g 6ls TeiTemp6L.

Skill Development
9|6V &6

VG - 1. sTapSgIH6T

(o) @predsmindlub stdsslaryid - BHres iy, Guomifl iy
(<) Qarevasriifwi erwssSsTrid -Limiifluev,

VG - 2. LewriFHullwiev &mailssir

() QSTsTILNLLD 6Tapd5EsTTD ~Ljenwrwe,

(o) OsTevasTiLNwD sTWSSBSTTD - 2 HLIWD, ClFTews LI
VG - 3 yewridFAuilwiessir

() Qs revsrium srapssLsTrio - o uliowbisde,

(o4) Qgmevamiin sTagsbsEsmrid - Lsiraflow Biews,



VG - 4.
Q@ TevsTIINWLID 6TURHSHBTTID - @GHOILIHILIL eI
V@ - 5. OsTOSTILNLID sTIRSSHSTTID - BHTEYTED 6TIPSBHHTTID @UITEH
(=) sTwdslwed &BogI56T RUILTE
() yewrlwed sBSgI56T RULT6H
LITL [{T6V&6IT

1. Osmevsriilwd stipdsSlaTrd, Hresror), Gurdlwry, Unlilues) -

@)eribLTeRTT 2_6»i

2. QarevasTiilNwid 6TWHSSSTrLD, Lewrilwey, 2 HLilweD, ClgTens iy -
pEFQTTidHleflwi 2 oy

3. QarevasTiNwid 6TWHSSSTriDd, 2 uili wwkiEweD, Lerer uiBbialuiev
pEFeTTidslefwui 2 sy

4. QaTevsTiLNwiD eTPSHSHSTILD, &GHDHDBIWYISTLIL|eRTTW6eD, @)eTLDL,TesnTT 2 .
5. Q@ revasTULNWID 6TWSHSHHTTLD - HESTENTEV 6T(LPSHHHETTLD
LIT T 60 6 [T 6V & 61T

OlF.emer FERT(LPSHLD. 6T(LPHBHVEHHWTH CHTLLITH),2 V%G5S OIPTITFSH Blmieussid, Fiilig

suerT&LD, &rioewtl, GlFsrewssr 600 113,

u.Geusvpmamsesr, 2000, sTpddlevdsemriormmid, & urisst, 293, 9 swg euenstls
eueTTa1D, 2 Qpeug) Herid, @rmuiCGul swi CBHEhFTemsv, @ rmutiGLL ewL_, ClFsTemevr

600 014, em. 170.
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1. Qurfluilwed sevailewwd L @)evdhHenThIGemar D HLOlpGLTlenpwiud HLlip
YovsSlwmsemerudo Ybgielsrerarts LwesTLbSs5 ClsTereg)

wruTe:  @mbEI  umL Sl Gedsar Sl ullorer  yiflsismer
Gorflullied sevall epsod UL HIL LTTSS156HTsTaIS).

TS S155afleT 60l auguBISmaTD, 1] ugeuBISEaTU D PG ClHTETES)
2_(HLSET LHMILD 2 _(HLISTHETET 26y (LPEOMEHDT Y Blbg) ClSTeTeuZ)

Qg rLrseaflsit Qewwliy (pmewmasemeruyd Cordluiluied susnassemeruyd &mLildssv

Rw N

urLd yeodiur_ S Smeir (outcomes)

v - 1
spellulledT auemBBeWeTU|D, 2 MILILSHEWETU|LD, 6peOlWIe{l6dT UEHTWIEHDU|LD, 9L 6dT
SUEHSHBHEMEIT YLD LDTEwTEU TS 6T LilHgHI6)% T6iTEmdHev.

VG - 2

2_(HLIST  YEWIDU(ID  (PEHDUILD, DIHET WUMHEHEHLD, Y FWTSH &H6OTL_MuLb
(pewDU|D Y W]bI 6% T6iT IS 60.
VG - 3

CBTL MW EMLILLPEHDEST WTETUTHET  HWTEHLD ailFHms 2 Wi bl

Curmenrenwullwed uppl SWlLps Bleneullenssub, HH6T auenHHETLI LMD LD
SDMI 2_6WTIT 56V
VG - O
Qurpluilwedlsst  HgliLiew  suemsHewar YDlhgl Olarenr(® GevriiedhE
o L Li(hSHeV.
Skill Development
9|6V &6
9v&-1. 6l
(o) spedluwicv:- sp6l) sTedTLIGET suswTWenM, pedluiliisy suswEHer CuiH 2 miliL e,

?D_guuqasaﬂm QFwsvuT®ser (OsTevsTiilwib, HeTerevHeafley o sirer  spedlulluwisd
H(BhSBI5en RUILIHH6V)

(=) speSlwissflussv

606 suewrwienm, 2 _uili, Gl spedliiTHON T UHTIWIHD, CUMSHHSIT, 60lISTHEMETSH
&6WTL_1)]62 %M & T 6uT QarerensssT - pellweseafleor  GFidbens-  GloIDLOWISGSLD,

o ullfwdsd, (Osrevsriilwb, meraresallsy o srer  spedlweilwie) & HbaIbem6r
UL (Hg6L)

O|V&H=2. 2_(IHLI6HT W6V
(o) 2-muesilwev:- 2 BT suswTwenm, alleTddbd, 2 (HLGTHETT uenBHeT -  ClFT6L

uemsLILTHID 2 (HUeT euewSLILUTHL - 2 (Hhusiiseflesr Gaidsens - o (HueTH6afl6dT

g TLflwev 2 _meyb HHEHSUIL 2 meyLb.



(=) 2 @OuTellweflwev:- 2 HOUTSweT suswywenm, allards. - @flaTwrssd -
OBHLTANT 2 (HLSTHerdh &L Pleugnasrer Qm  allglasst, (Gsrsvsriiilu,
peTenTedley  CFTeVeVILIHID  LewTidFs @eVsHSTEHH MG  6T(PSSHleVHHmTLD, GlFT6D,
Qarii, Cumrmewen, OFiiujer GVssMTHBISEHSGHD 2 6Tar 2 meweaull Lflhg
G\&TeiTEHB6V, )

9V&-3 . OHmL_ifluiev

(o) evwiiyyerns CsrLflwe: Sesreww 2 miliyssr - QST euemasser -
CuUWTSOIGTL T, allenesTd 6\ ST, S WL_GOIGTL T, CuuwrenL G6\HTL T,
alleweTwenL_G6lsTL 1, Caummiewws6lsrLi, UlsTepyselsTLi, GLWersFFs6lSrLi,
allew TG W FFS6ISTL T,

(=) wrhdlvssamTypenns OsTLMW: HBH®WLL- LD LLIL2 D6y SHeT,

baTeyallglaser - GlFThHaHarEhF L.
SV&H-4 G meTen ouiluisv

) @I (HEWTEM LDAU S T UIED M), allerdh a1, QUEH BB 6T, @ (1 6T-6l LI T (T 630T6W LD~

Qriple_meyser, GHml- GlLT(HsTe_meyser,

9p) L1561 (& ClFT6V- B L_d5 & 6lFT6D, 6THTEFT6V, 5506 FT6V, & (HdHSIL16LIT(H6T,
ST FALGLTmeT, LvGlLm(HeT, LVEIFT6, BB EHLICILIT(HsT2_Mey 6T

IVGH-9. Grlulluisvesnsser

(o) surevrmmEwrflulwed, Fepsurflulws, $Hewer@umifluiwsd, @)W wryluib,
wreflallweelwrluiluwied, gewoliy6lwmdlulluisy, &% Lpewm@)eVd s enTLD,

(<=p)2_erGomluiluisv, B Gwrifluiluiev, LyeiTer]uflwisv Gomifluiluiev,
senfleflClomluiluisy, sewflseomluiluiey, sprif e mfluiluisv,

LITL_BT6V& 6T

1. ugwdeung., 2011, @)sasrevGwrHluluisy, gewLwmerd, 1205-5, sy iFremey,
ysasrhssd 621 310, gmadwmeur 1 ib

2. Fl.amewrrarer, eu. Glewr, Gurfluilwev, @rer ugllius, GFsremer. 1997.

3. Fl.ormiser, GGrLflwev: WTHBVSHNT W& (LPsOMD, SLOPL
LIVSHM6VEH LD, HehFreyi, 1985

4. ugwdeud ., 2011, GEsrevGWTuilwey, oewwrerd, 1205-5, smwliyTFrensy,
yabasrhsso 621 310, glmadwmeul L ib

5. &. @umarymrd, spedlullwe, @bFw Gwriflseflesr wHSw BlmieueTd, L@,
1981.

LIIT [T 696 [T 6V &5 61T

. @ rraryrip, seflulwed, @bslw GwriflaseaflsT whsluw Blmieusid, swi@i, 1981.

F. 9 5SSwellbisn, Curflullued ClFreedlwe, Smearsglbgiu Sl Glurflullumhseps,
O|WTeWITLOM6Y BT, 1982.

&.9rBISeT, CsTLflwev: WTHMBIVSELENT emIEH LD, SLOPLI LIVHEM6VEHBLPSBLD,
HehFrayi,1985
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SLOPlweL Y rriiFfF @Gemev Ml psLiLI(hSS5ISH6,
WPSHIHML  FBlewevulley  wrewTeuisewear  YrmiiFFwrerisenTs @) (HBBH
BGSU|STETOTHETTH G B6V,

WPEIHemeVUlley 2 _6Tar LIMUTL BiGewar S ii1eyEBrEdled &madaTesT(Hse,
SOLPlwev g rriFfenw Ml psLiL(hdHIH60.
QT TFSF] 9| & (LPeOMHEMET ()60 Wiki%EHL_60T UL (B ) TTiiigHe0

ORhw M=

urL L yeoliur_(Bg Fmesr

V@ - 1
& @@J,u]eurrm@JS@rﬂuJ HHD BT 2 _ewrew, YITFFAL usTUTH), (LPDHEVTETEUDENM
LorenTeui Mg ©la TeiTErh g 60
VG - 2
SplIeY&erid, lieybsemeLiL], puleysdh Sl L1l 0 GuTeiTeuDenm LOTEwTEUT
MBI C15 T Eh% 6V
VG - 3
QITiiFHsS GaTLuTl (h) PewMEHET, Hreysemerd 6lHTEHHH60, GUTETHOUHEHM
LorenTeuT S MbgI ©la TeiTE1h g 60
v - 4
O U1GeuL" 1g sW|eWL_WI S|ewLoLiL], 8uLg 6ULD, 2 6iTeTL_da&LD, 9 1GeuL’ 1g sWiewL_Wi
sueri FFLILg BlewevsssiT, Qpuley HewL CUTSTHauNeHM Mg ©l TeiTErh D60
V@ -
2 @g,LﬂgS]qui) Siieysepld, SHOIGLTH OGsTLTyswLw LD SHewmasepLer Iy uiey
ClFiI6UEN S LDTEWTOUT 1) M) 6WTIT &6V
Skill Development

9|6V &6
9w &-1

) WITUFHSHTOT GFLPVSH6T, D IQRTLILITETeDW - puieuTerid@gilw  &a@dl%er-
ST TWFAL LeTUT®) - LT LS THEBLD

o) Y ITiiFS susprweny, ollardshd, oG ysopsaflsr Gpemeal, gy rmiidduils
9| & (PO D BEWETLI ClLIT(H GBI u:rrra;@wﬁ,rpm QUM B LILI(HG S 6V

VG- 2
) DY l16YdHHETLD, STEVLD, QUIT([HET, ueHTwenm allarddLd, & [HkhSCHrer

9p) pUIeyeureOTm| - S lieFfoHH0%H6m- Y ialeTCHemeu- Iy lieybdl L 1O 60, ypuiailesr

6T& T TeVLD
VG- 3
) D ITi1FHS CHTL_LIT(HSHET - H(HBBLD - & (HEHICHT6T-B5T6YSH ST LI

Q) QYUIOEUMBHET. Y UIYLIGILIT(HET 6UHHEDIOWITHED - @LPVSB6T 6UMSHEHETT (FH6V,
S| TV (G (LPSH D QUM S ILIT S 6V,

QG- 4



9) RGBT HYDWLIL- 2 6TOTLSSD  (LPSTIHT,WPLyeysoT, LilsTellsneriiLjser,
2 ' gn M2 _M6YSH6iT, L L 6UeHEwT, LiL LD

) pIGeul 196 sugeud uICeu®BerpgIBHdeT sueriEFLILIg Blewevdssr, CmEsHmer,
CrlgFmeirssr- Corfliilenpssr - @G uisOLITeTHeDL

9VF"O.
)slprite)tiuriy Gesslu amsamwser - usgl, AnPlosalu, Sogia, Seflliur e

BlevsESlwmiEeT - BT QLD @)eV&HSUIBIS6T ()60 60T 61615 61T

<) sllpmie), Up iiesdr @UTR: Cgrédeflwed, eaurrHPl, Fepsailiwe,
wreniLeaflwed, BTl (Hliymeiuwev, 2o sailuied, LedTLTL 1gu1sD, Hewsvullwisy, Lgliilws,

sewtlesflullwisy, Gummefluiev.
LITL_BT6V& 6T

.Gleu. urevaLILlrwenflwest, g rmiidd QM pewmober, 2 T HT6L Gleuaflufl L &b,
15? &TwTl & gbwer Casrulled 6%, HGGHIUEHONTIF FTemev, HehFrayT — 4,
2004.

2. sublpevvtemtev, suL_groewresr, 2001, opuiialwsvgmlpsid, Westml FudsasBlewsvwid,

LDGI6D T

3. #.Cau.auilrwewflwid (L.9y.), S rTidFd QpMlpewma6r, 2 V&G HLOlPTIFS
Blmjeuerrid, sHroent, GlFsiremesr, 1975.

4. m.gr.eflgFeubrHer, 9y uiey O)pMLpew BT, SLOPLILGHHETOWLD,0lFsTenesr, 1986.

5. s1631.5CewraFeir, Yy iaiwev CHrl_LTHEHEHLD GIFWV (LHe» M EHLD, LGuiresflwi Y

FiaTen, @armaznszrr 5, 1991.
LITTemed BTV 6T
&.urewssger, 2000, ewFaudGsTHassH50 Dleurrmidduls), FUOPLILIVSHNVEELPSID,
HepFreym, ¢5.80, u.214

&.prymwentesr, 2003, st PleysCasriur®, wrfludliiug, FHeausemev @)eVsVID,
Q& mi_(HriLmreneruitd, L,g,]&@&fﬂ 6050 8, ¢5.50

1g.6710.L0. 085 T@Heuetr, Geu.garypssibhsrd, 1975, siss  aleheprer  pewmSHsT,
SOPHTL (H UTL_ HTeVBImieuesTid, ¢5.8.75
FLOWSHBMTEHST SIMIDCHL L HTewdh- 063w GLoFH M6V RaTemel FrglewTFTLll2 691,

CuHLEDLpLIL|eVeUT GFTLDFH bSO TT2_6W T

QuIrmGair, QrmiiFd] CQpY(ewmsEer, mbHlemewrll Lugliusd, 279, uryrd) Fremev,
Fl(Heusvedls:Caemtl, GClFsremesr — 5, 2005.
Gou.AFLOLITHT ST,y taflws) (pswm&6r, FuT LUSLiLsD, BrarGsralsy, 1987.
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pefer @evsslwmiseaflsr LGN CoHTERTBISGEMET LOTERTEUTHEHSE M (LpLD
QEITETS)

gL

urL L yeoliurB\% Flmesr
v - 1
Cuent LswL_LiuTeflseafledt LewL_LiLjSemer SHMm| 2 65T 6V
VG - 2
FPpH 5DV P HEHBLILIL L 0dhaefler euTpallwensy 9 Mlhg 6% rsrarsy

VG - 3
&L (hewrseflst eulpl wrewTeuiseflen_ Cuw sphmiewioen i 67MLI(HS 1560

v - 4

eEpFfl HMID Slewr CLTETMHEN6UBEMET LOTEHRTEUTH6IT & H M6V

VG - O

uenL_LireflsefledT euTLpdhemds 6UTeVTMISHENET LDTWToUTH6T HMbhHICHTeTar GlF1iig%H6e0

Skill Development
9|6V &6

IvG-1. sailews

o) smagprhiBel(QsT@liurdfuir), 2001, UPSSH ST &G BHSITLD,
<) . 9.wmIw&H(CsTEGLUTANWT), 2007, GlLIweV ewTd G QuTLg,
IVG-2. Hailewns

AFCFsveueT(QgT@Liurdfwi), 2004, sTevdaa(h sallensg s,
&g rment], srwgliy, 2012,

<) Sualw Guiflweusst, 2008, 2 e @b 6T6vTd: @ LT GlFT6V,

9V &H-3 SL_(HewIr

9) 9. wridev, 2009, 6059w,

<) LGy, 2008, 918 weflgiaEnid TS Wweslg s EpLD,

QupLomsir wpmamsesr (Lgliurdiflwir), 2013, srglujb Breyiib,

IV &H-4. wepaFfl, Sewr

) e Lil.eTed. Hemsw, 2013, wrem sHLleTTT- Y Bedlams: LG
Ga;rrsmmlasaﬂsu 19 grer@mrigsefler &mbaiser,



<) grallbser, 2013, Cxefldemas wesflgissr,

9|VGH-O QUTLPEEMS UTOTM]

9)) Q&I 1. ASLUTTGHBTSHET , LUTTSH) HTEOLPLD &([HBSILD,

) 5. ORWEHTHBHET, @ B)VdHEweuTHlulledT HEMEVU|VSH |sB)ILI6UBISHET,

LITL_BT6V& 6T

1.

LUDSS BT HSHBTLD, a;@s)qarrrmaﬂezrﬂ (Qar@tiurdfwi), 2001, , sreuwr, 14-
WPBHV &MU EHH6\S, 1gr6e0L_Lrid, GsTLbuTdsid, GlFstemesr 600024, em. 100, wis.
216,

sTwFlliy, &alisrmentl, 2012, srevFseu®), 669, Cs.1. Fremev, HTaTEHTaIlL —
629001, em. 50, Gudl. 91-4652-278525,

H0s 9 rFlwsv, 9. wrigev, 2009, erdliGeuetluf(®), 305, sreusvBlemsvWIDFTEM6V,
GumsterTagd- 64 2001, ¢5.200, Gudl. 04259226012

wrem sHUleTrer- 9 %Hedlens: LG CaTanrhisaflsy 19 Frer@mriseflsr
HMHSBI%6T, Yevemev Lil.eTed. pdewgwir, 2013, wpebewevts ugliinsio, 323-10, sglreusit
&reverll, gjevrewtr pa&i G @, ClFsrsnear 600040, er . 100, L. 192

UTTS] STOUPLD H(HGHHID, CST. (Lp. ﬁg,wumn@g)wg,m ﬂmﬁlﬁﬂm_ﬂaﬂl_ SLDLIGSHTIT
Tl CuL L, ClFsiTemevr

LIT 769 62 [RIT 6V & 6T

ur.wdleurewrer, o .Gxrer(u.op), 2007, sullp Gesfl 2000 wrprl (Hé s (Hewrser,
HTVFF(D HYMESEL_Lewer, 669 Gs.L0.aremev, praT Casraisv 629 001, ¢,.750, 11.1030
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. LeWTTFSF] uemHHemer suenasLiLi(hdhD 9 mlsev

5. SO sulleuigeu eureOTmHPlewer 9 mlsev

urLdysoiur’_hg Smeir (outcomes)

v -1

TS SISSaflett LIyl upm! omlbgl Cla TesTL_swLo

VG - 2

Yewti g & @M ailerds b susnasemwow|b Hmlbgl 6la TedTL 9L

VG - 3

2 my yewrigdd 2 wilifmmits uestidd umm! 9mlbgl 6% TeirEnseL

9V -4

Euurfmmits yestidd gmmlweisrl yestidd) umm! oMbl 615 Teirensed
S|VG - O
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(9)) TS G auewTIERD, alleTdhamid, sTIpbS)seMNsT sTevTanilsamnas, suenasliLT®), Sl
(=) TS gIHeMeT DLy @)60d 568D

9V FH-2

(o) yewridd suemrwenm, aflendssid, suend
(=) SysLiLjewrisd]

V-3

<) 2L Lewridd

(=4) 2 ulli FHIOIL et

V&4
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() GOV WIST FEHMILIL 65T

9V G-d

() TS evssant Dyiie eureorn- wFnf@
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LITL_BT6V& 6T

SO 6T(LPSHB6V G % 68T [HIT6VHET B)6W68TH%ILD
F.genrLLrent] Cafsi, 2003, pearenrsy allhshFwswr, urflBemeown, 184, Liyr Geu,
Gsiremesr 600108, . 100, 1.650

$.Ceu. Casruremsvwi (uglliurdflwir), 1971, eweugSwprs Casfsi @upmlu (3)s0ddevr
alleda1d GIFTLEVFHTTLD, HEHEWF FTFeUBH LDADTEV HT6V BlewsVwiLd, HehewF, ¢F.30, 1. 151

sr.r. Caralpsrres wasedwri (ugiurdfwi), 1970, efrCsrflwid GCumbEHeusvrmi
QupBlw 2_enrujL_6T, H1pd Gleuafluf®), ClFsiTensst Li. 493

sT.5. Carallbsrms wpapedlwmri (ugﬂuurraﬂrﬂmrr) 1964, @ewrafr uenrigsi GrLOBTHLD
Qunplw 2 ewrujL_eir, s Ceuafluf®), GlFsrensrL. 136

QF.emeu. gFewrpsd 1975, seurfl mBrad, Gwrhlullws  Hewm, evTERTTLOEMEVL
LIVSHM6VESE P10, Fg oLy, er.10. 1.308

wagefrin o ursgdwrwi, 1972, wpsHamefflud cpsvd 2 ewyuyLeir, sHws Ceuefluf(,

GlFsiTemedT,

&-urwdsutd 2011, S&TeVSSOD Ly, HewLwmrern, 1205-1, sm@lyit Frewev,
YSSThHSLD, F(hdd 6% 310, em. 180, 11.282

CuUIHGasT, @bsTSHUY @Gevbsmamrd, LDGUTHD Clauaflluf®), wgper Wdar

9 B&aaD, 106, Hymreusk| @Gmids@s Csm, FTevglfl pasi, 9w wrTn), GlFsrenssr 600020,
em. 400, L.414

LI 606 [T 6V & 61T

Q&.emau. Fenrpasid, 2001, stpdFlevdsentd CHriur®), 2 VsSSP TITIIFS BmeueTLD,
Al euerrasid. Hrwewt], GlFsrenesr 600113, ep. 70, 11.314

QF.emeu. ganrpsid, 2004, CsTevsriiilug OsTL_flwe, 2 V&SSP TTTIIFS BmIeuesTLD,
ALy suerrasib. Hrwentl, GlFsrewssr 600113, ep. 120, 11.408

&.Ceu. Carursmevwsi (uﬁuurraﬂrﬂmrr) 1979, s0llrwewllu SEHHaiT @mmgﬂm rGuirs
allGeuasid eLpsVIPLD 2 _WTU LD, FEhHeWF awarrmgﬂ LOMTEY BTV Blewevwild, HehFrayi cp. 80,
u.474

Q&. Foofl swperrm waibwg 2013, yHw SOPL Yewrisd alldser, gewwmern, 1205-1,
&(HLILLT FTemeV, LbsThdsLD, Slmddl 621 310, em. 100, 11.136

u.Geusv  ppaser, 2006, Gr@g,gﬂsvasassm wrHob, & urisasi,293, swg cuenils
QUGS LD (‘2,0%611@ H6ILD, PG el Ol (HEhFTEM6V, OlFssTEMEIT 600014 ep.170, 11.220

QF.ewau. gFerapamsid, 1992, Garsvedvsasemts Gariur®h OCasr@al- 3, wewfleurssi
uglliugsid, 55, BIFlFOFL 196 65, GlFsremsesr 600001,e5. 50, 1. 292
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Qgm, UTTSIBST, WPWHasT YHLCUL ewL, Seuly, gererooll, GlFsitemesr 600055, em. 130.
24

L.

p.6f. OFwrmwer, Tl iquwd @VEHPIW MBS ?wasaﬂwu ugliius, 12,
LILTSGITTT6\SHH, CharTioCuL_snL_, GlFsTensr 6 001 ei. 30, 1L1.438

ster0. Feuwentl, 2008, AGFHr susTewrdEals6r - 9 ieyd CsTELY, FAeur uglliusd, 1-67,
anflf 9 HEss5D, YyHlwerenr 13, 18 opeug 96lsusitwy, 9CFremai, Glasrenssr 600083,
e. 300, L. 283

whar Fewrpserri 2001, sy oarTHs Hemev, Cuunuliver Hilpmiisus Glsusfluf®,
53, ya156sm, Agburipo 608 001, ex . 100, L. 368

ur.gr. g&ullrwesflwesr, 2009, GFrsd susmev Goul (Heusit, swed sallsir Ldbev, 16-25, 2
%w &L 60 GUITSHGF FTewev, s)JrrvaffaﬂrrT)a;rr Flmeurssridluyi, CFsiremesr 600 041, ¢5.450, L.

Qar. @urwedlBisasg sulrmer, 2004, gewrgquwevmisTrio-  sullrwewilu  CaHsi
2 _ewrujL 6T, Hps Cleuetluf(®), 79, Ursreneremev, Ulrm_Geu. Casremesr 600108, er. 72,

Qurr. wGaupsesr, 2004, sl yewil Glevdsenr wryh @edkamer WD) TS,
FUTBTWSLD LSS, 176 £ 15 oFF), Azswurio 608 001, em. 120, 11.312 .

wr. Fn@ewrd, 2002, H10p BleasrHssr e, Hurissi, 293, 9swg) eusnils aueaTTaLD,
296ug) Homid, rrwiCuLl swL_, BB epFTewsv, GlFsitemesr 600014, ep. 150, 1. 376



Fmer- 23 -
@) sl wreflaflwe
(PDTA 45 C)
@prasip (objectives)

SO LessTUTL 9L oresfl_allwisy Chrddlsv &lrpgu @'r_r)fTasaﬂu qﬁg,g,] Cl&TeiTeug)

g,uﬂggasu upmigguileri, prELmguilesri uppluwr afl Gumma;mmg, QBT HSSH W H6V
wEHer  ueTuTL (h  pwhFHsewerujld  YdbsmISeweTWD  LHley  GlFig)

9,063 LI L1 (h) 5 81 & 6V
wrysefer Warer wHTHo6r ClFuiigev

FOPSHLTHMSHH MG ST TUFF D WL LIWEHIEDL_WSHTH ) ds &6V
urL yeoturl_ (B slmeir (outcomes)

bk W=

9V - 1
wrenit $8STHMLD LMl LIHTLITL 1g65T LilgBlewev Lpmluid HMlbgleTarenLo
AVG -2 g . .
smeufl wry, Y8 Feps wrLy, SIS SHer ewmasT UHI] Vb
©l& TevTL_6WLD
IAVG - 3
ClgTeTLBISET LNMIUYLD FL_BIGHDST6IT H6TewLoSH6T LDMIULD 2 60T B
©l& TevTL_6WLD
IAVG - 4
N @g,uhsu pUlGemas &6l ieu suflum® Curstneunsnm Wlbg 6lsTesTL WL
IAVS -
SLDF Feps wahseflenL_Guw pewL_Glunm Flmallpr, ussTuT@® CUraTnauHem
Wb Cla TeiTemsd

Skill Development

9|6V &HH6T

v 1

wreflLallwedlsst GETHMLD — aileVnI &% EHLD LO6STIGEID — LIGSTLITL Ly 63T & 63763 LD—
UEHTIWEMMEHET — suewTwe»M LMW aileuTHBISET — LITL 1q 63T LIGSITL|H6IT.
IAVG 2

ST LOTL] — UNEBEHET — SLOPES HTieuLflF FLpHBIG6eT — LI FLpHHITT — P
FoLPH Y WLOLIL — SHLODS S(HLOGIT (LPEHMSH6IT.

IV 3

FTPlS CBTETLOBISET, CHTHMS CFTETBRISANT S TSSSBETD, FnDHMIKET — FTSHlH6H ST
Carms CBTETLOBIGET — Fopds LTHMLD, FLOGVH(hS QIULTSVID FLw LD — LD Feps
DDLOLILSET, PTedTUT(hheT — GHTLLITHEHET — FLGHaN6T S6TenLos 6
Camilumrligwsv AbHewerr — SLOPT FL kIS T LIGT(IPSHSH BH6TEMLD.

AV 4

O uler 2 VLD — YW Gpewm CeumLTHS6T — HLOIPT CFUier 2 V&HID — FerpsLi
Cuwireyld @Gv6Hiuieud eupluTL (hd G palledT WTHMBIGET — WTHSlenT wrestl_alluis) —
LTulliwev &HSSTEHBD WTHSHeDT.



VG O

Flmallpr, gewwiitlug SarwrHMBIEET , WEHaIH6sTd &6V EH (HLD <5cqu@Lo LLpMBI&
Cummer LissTLIT(H) — ClLTHEHLD uenTUTHID — SLOPS SITTLOBISET — &L bH Wb
s6ulwTfler uTiemeu — FWETOVS SLOPF FepHd — OHTHHS STV LiFleyHe6iT.

LITL_BT6V

1. usgeusFev urggl, 2013, slpi wreflLalwe, ewLwreard, Sl
LT 606 [T6V&6IT
usgeugaeourrgl, 2013, uswrurl @ wreflalws), e wrerd, &lhas

udbgeusFeourysl, 2004. wreflalwe CasriLm®ser,susvedlerid, LjghidFGai]



Srer 24 -
9) sUYas TrFwed QUITHTTSTT QUFTH)
(PDTA 46 A)
@prasip (objectives)

1. suflps Bleoliugliyser BiBleoliLTiiLseT wesTestiseflsr eursurm CUTeTneunHs»M
Sl

LT L_d SLOIPT6T Blieurss Hewioliy pewmujd HeVall HewLoLIL] (LPewM LD

S ulEl

ueTewL % H1lpa Wwasaflsr CsTiflsvser LD Blbg ClsTeTEhsH6D

LeRTew L& SHLOILPE LdaHeafleiT 2 _wL_ewinsksT surflgifleniser LmM! 9 mlHa)

©a 6iT (61H B 6V

LeRTewL_g LD &6l 6T auewilas 2 meyss, LussTur(®h 2 neyssT LD Dby
©a 6iT (61H B 6V

o R0 N

urL U yeotiur_ S glmeir (outcomes)

YV - 1

S5  yalluilwev WL  (PeOMEEMETUD  YTFlwsd eureVTHedMWD  YMHGI
©l& TevTL_6WLD

IAVE - 2

SLlpiEefler s plieurs el suflaiFlliL) wpewm SHevall Hewwliy Fow HenLoliL
GureTmaumenm S Mbgl 6% TesdTL 6L

VS - 3

H10lLpiflesT GeuarmewTewio (PpgHeVTesT GG TIHlVHT LIHM] Wb 6% TesTL 69 LD

IAVG - 4

LeTewL_g SLOTH6T surflaflemi, ClFTHHITew (pHeVTRTOINEDD W HGHI Os TevwTL_eWLD
9V - S

uwhsLilpflest GUTT 2 _meyser, LTUTL () 2_DeY&6T, 6Uatile 2 M H6T (LPSHVTETEUNEHM

Wb O1& TewTL_eWLD

Skill Development

9|6V &6
9v&-1.
yallullwed sureorms: plevdingiiy Sere), yailulls) Sger G)Lib, BleV euenHsH6T, YDIseT,
b BleweVEHET, 2eTHMISKET, HL VKT, HLHBHEDIHET, LGV  CUMHEET, (GHTNISHET,

QBTLTH6T, HTOUT UMEBHET, LIDEH6U 6UMEBEHET, 6lVBIF 6UMEBEHET, LI(HEU &HTeVBIGGT,

BT6T QUTPSHIH6T, HTHMl6T CLITHSEHB6T, DL

ST FWeL QUTOTMI; FHISSHTEVLD. LTewriquii, CFripr, GFri, GmIBlev wesTeri, HewL_GCluirp
QUETOTEVSHET,  ([B)THG (DS  HWEVEUTHST,  HUTHEHSHG Qv ullevrer  Gumriser,
BLLDeyHsT, Herlillyismeod, @)ewL_&aTevid: LsVeveum, GaFmipir, umewriquii, Gy,
UVl auHemsk;, @Feorlwi, SPlsgeut, GCrrillwi eumens, allRsemevd L
LiletTenib (pedTenitd SHLOlpdH HTFuIe) @)iidhdmIg%6iT



9|V &2

BITeUTEH UTOTMI; T& BlifeuTd SewioliLser- euifl, Hgl,LewL, ODT, ST, Bl
STEUEMEY,  DIEMLOLILSET uIeITMI; Hevall SeLILSET, Fowl, GaT SeHLOLILSEHL 65T

@maﬂmgyas@mm 2 _M6YSH6IT, &(HaY6VLD,
9V &3

QB TfleL sureTm: CoueTTERTEMLD, HFH, %6V, &(Hall, BV, EUITENT 2 _(HEUTHBLD,

suewtl&LD, LTdsemio, @ewa-url (B, CpFey, GsTHE, LD
VG4

2 WL WD UTVTMI; YWFUW LD OCFTHF, YwFwTsd 6FrsHz, of®), Bl 2 ewLewio,
surflgflewio, Brewrwiid, 2 Gevrsid, HHL (), & TeTemer,

9|V FHD

4D eureTDI: WS 2_MeydksT, euewmiles 2 meyser, Gumi o meydksr, uGTUTL(H
2 peygsr, Gurfleluwiiy,  SuwepTLGluuwesilser  Gpllyser,  SuwedBTL (Hd
@M1 &6, ClbTeLOILIT(H6IT &FTedT M) 61T

LITL_BT6V& 6T

1. Cx.CGx.Ulsirewer, 2004, sflps eugevrmid wEHEHLD UTUTHLL, 2 VEE
Slprrmiids] Flmisuerid, GlFsirewer, em.125, 11.594

2. Geu.gl.0lFsveuip, 2003, s sureTmib LTUTHILD, wenfleuTsFasi uslliusd, 31,
Amsi 65, urflypewesrid GlFsitemssr 600 108, ¢m.160

3. wuilewev.Fesfl. GeumisLarfl, 2008, QasrmigmT (B eurevrm, BT SHLlipT
ugltiusd, 17/1 srddl omewrrdgFsvid Cgm, wullevriiyr, GFsremesr 600 004,
eh.75, u.192, Gumreir-044 28443791

4. wullwe.Fefl.  CoumisLsmifl, 2006, shissT urTHYI YUeHET (LPH6V
CsTGLY, sTib.Cloupplwrs], wener ermrg &6 6T6eWI.20; HMIHSHS0\s5 1, CFrals
G uwilpLiy, HoLTHSD, GlFsTenssr 600 088 ¢5.65, u272 Gumesr.22530954

S. @um.almagerapisgdl, 2010, uramquer  Olumeuwpsl prewnwmsst, 7/142,
slrreler ulieflagrev, a;6UrrC3&;5_5mr srevest], CuFerl B, GFsiremesr 600 090,
em.30

LITiT6meu [IT6VSE6T

Quagni (Qeueflul@ueui), HOlpsT B sugevrmy, GC&mpls CuHmGsubsi HTevid-1,
slpeueridFfGgiemm, GHmeraid, CFsiremesr 108

Qusa@ni (Qeuafllul@ueur), SUlPBHTLH sugevm urentigwi’l GLHCeubsi HreVLD,
slpeueriFfGgIemm, Gmersid, ClFsiremest 108. @%(')

Ga.28.@)rrarwewtrersit, 2007, slrraill uwssss sugeormy, uril Blewsowid, 90 Ulrm Geu,
GFsiremesr 600 108, em. 300 L. 624 Gumesr-25270795

@mr@mraseummr_masrrrr 1994, g)Lﬂg)asas & gsv Coupgiser, urrg usliiusn, 108,
2 _6VULDTEHT FTemeV, SlwrsrTw baiT, GlFsrenssr 600 017, ¢p.16, Gumsir-4340205



Qua@gpi (QeusfluilBusui), sWOPETL® sureormi, Carplt QuHSBsubGT HTEVD, LPH6V
CBTEHD, LD suaridfs Hewm, GHmersid, GlFsrensr 108

@)rr.augGeusveir, 2001, #his sTevE Carmig BTEH, HHCawrTswid, 5/3 GlEergedowm
wL b Frewev, @rrwiGulenL, GlFsitemesr 600 014, ¢5.80, 11.296

wufleme.Fofl.  GoumisL sridl, 2006, smns sre eurermHm  Ula)S6T  (F)resrmib
CsT@L, eb.Caupdlurd, wewer aar.d, sgey aar.2b, GmisGs Csm, Corel
G uwlpLiy, SHoLTSHSD, GlFsTensr 600 088 ¢5.85, 11.344, Guirer.22530954

Qur.gmayerepissl, 2011, shis sred Germypir prewrwmiser, 7/142, slyrGlar
ulieflagieny, TGl Fremev, HOTCFSIT HTevedtl, CLIFTL BT, Qasirensr 600 090,
e5.30

sr.9liurgieny, 2000, 1800 g er®s @ wpHul L lpsid, rrewwwr uglliusn, 10/14
Gariiy CleusisL_rFevld 615, Hl(HeusvedlsGsemntl, GlaFssremssr 600 005, ¢5.150, Gurssr 044-
28443791

Fl.owau.gsrfeuusrLrrsasri, 2008, sFhissTevd Gampi eureOTmI, HEVTEDITLOEH 6V

LIVSH6W6VESE P, 0F.290, 1.617

Gageu.Guesruisit, 2008, wrEsmewTpd 2 LiLikisEpd, CgeiTerds Sy liey swwwid, 16 (142),
0 mevt] @ medT HTedT FTewsv, @rrwiGuL ewL, ClFsTewesr-14, e5.75, Guiredr- 28482441

9. Sl.urbsrwsrri, 2004, wgewr prwssi sugeormy, urfBlewsvwid, 90, Ulrsmsd
FTemev, GlFsremesr 600 108 u412 em.150

9).orwerifl, 2009, pruwssi sTevib sureTmid @)svdalwpd, 2 ullieww ugliiusp, 11/29,
sUUlrweflud 615, 9ulrrwyrd, GlFstensr 600 018, ¢5.130, CGurer-91-44-24993448

STeuwT.ForpsHbaId (CQsr@liy), 2008, srev.erib.swredlssr, Cagudlser Fhsalrid,
sreuwr 16, @rewrL_meug Hlyrev Gg @, wrevl g, CsrLburssid, GlFsrensr 600
024, ¢5.400, L.725

Annie Thomas(Editor),2007, ECONOMIC HERITAGE OF THE TAMILS, , ITS, CPT
Campus, Tharamani, Chennai 600 113, Rs.115, p.304

wuilswev. Fefl. CoumisL_amifl, 2008, seriiilyi o FAuilsv Hiflpsid, ailiquisd ugliusin, 11

Quilwri B, wFsSTel LTewerTwid (UL &@), Carwibysgri 641 015, er.75, Gumrssr-
0422 2576772

sCluiarTGour prefledisr(ureorhm ugleyssr), 2006, algw mard Currs (sulfle
F1.Cohougsmen), gl stipdgl, 39, Cx0.Cs.48 Gsm, HSITCgG)J[ﬂLILH_Lq_GUDTLD 635 112, ¢5.50,
84

L.

stov.euiGHev GCwrrsy, 2010, slppTiged MifsiTaTi Wewm, wWFHIEHT LOTEUL L LD,
(sl welipreomr), umeweu ulieflGsageirerv, 142, Tesfl gomresfl &HmTeT Frewev,
@rrwiGui s, GlFsremerr 600 014, ¢,.125, @urrsz'fr-2848 441

Gu.g1. rregwri, 2004, Gerypir st plwaymiswl  Lisryogsle Csrulls
T Hefliwiey, Lo&hHsiT @mmﬂuﬁ’@ 49, 2 ofle ge0leTdls O5m, 6T6Vela FTeweV, GlFsTemevT
600 002 Guires-28545532

sTaT.PpHBTTHSLD (U.9y), SWOpHTH Crhm @)erm mrewer, 1997, mly, Ceid
SLOPFFBISID ((LpHEVTLOGUT 6T6OT. (LP(HHTEThLD), (6TiqL L ),



Gs.61.povasemnrLgrewglifl, 2007, Cxrpiser, Lshssd 2, 5.600, sterr.d.LN.e15

surerHmibGw (ugliy) 1990, sBlppri G eurerTm LT — LITETIGWi HTevi,
W HUGS 2, SO suermds @ma;as&;w @mersLd, ClFeremesr 600 108

sureorHmId & (ugliiy) 2000, sOpBETL® sureormy, LTenTiywlt GLHCaubsi &TeVLD,
S0 eueri&F @ uwsss1D, GlFsrensr 600 108



ym el ur_iv- 4.9
grer 24
<) Jysrraluiluied
@prasip (objectives)

1. sl SsrTIlHEman WTEWTITSEHSEE B LPpHILE SIS0
2. U YETTH 2 (HEUTEHSSSST UTOTHEND LOTEWToUITSGHHDHLISH6
3. yarraluilue Qe puwnHHseflsd wreasrauismear FhHLUL PSS,
4. FBTTIHHEMET 2_(Th6UTH & H 6V
5. sulflev o (Heurdlujsirar Y HTTHIHEWET L0FIL(HFH6V
urL U yeotiur S glmeir (outcomes)
IYVG - 1
LOTERTOUTHET Y HTTHulledr GlFTed, ailardhspsib, sureuTm GuUreTHeuHe»D W HS!
ClaTeiTarsL
VG - 2
BT THHET T 6UMBHWET YW HFI BHEWET 2 (ThH6U T (&S 6V
VG - 3
LOTewTeUT &6 CIFTHEILIT(HewTewLo LHM] 2 et hal 6% TeiTemsy
VG - 4
LDTEWTEUTH6T %I THHEWET 2_(hEUT G LD HMedt GlLIMeL
V& - O

SPl0 Carearrlw 1pdhalw HTTHISemar spLiLil(h) GlFiiiuiev

Skill Development

9|6V & B6T
V&1, 9BrTHluilisy, HHTTHlE Hewev

I)srrHulwsd - Carsv, eferdsid, UTLTM|, @evsEemTpd H&TTHlullwisb
Sarrslullweyd  Curplullwepid, HWIp YBTTH surevrm, GlHTeL STLLNWT HTeVLD,
BlaEeT(hd HTeVD— BleeT(hseaflsst GHTHMID, CluTgh ewiwiiy, sueridd Blewev, LilhHasrev
1515 6507 () & 61T

<) gCrriflwi gysrrdsd— plaan® aufliiul L slp wry srrglsst (e Cwmyl
I SHITSH6T) @eunmler oewioliLy Ceumiur(), SNEHTV HHITS (LpwHF H6T.

SIVG 2.9 BT TS 616HH 6T

9) BMVBEHEMehF Wb—suswTwenn, CHTHMID, euaridd] euews, surpallwie) serehdwiid,
I Plallwsy serehFuwid, APLiYs HmeVs SarehFwmiseT, HPlalwsy Herehduid, Amiis

HEMEVSHEHOTEHF WIBIFHET, ) UI6L_BIFH6D 616NSHB6IT

<) Qurg osrrdlsdar— Apliy srrslser, Qwryf oarrdssr, sm Cuwrl, @)
Cwrfl, usTETY H&HTTHHET, HTOBITD YHTTHIG6T, GOIIUIL L STevBlewsv

DBTTHHET, UIOTHYI YSTTIIHET, HGHEWTY allendss HsrTgl, CFTLVMLEY,
CQFETHEIDTGS!, YuiauL_missT, LWIPDSTTE, SHEUTT YHTTH], UL L TT ULpdE Y HTTH),
HMVFOIFTVVSTTSH, CBTLHDHWVFOFTL Y HTTH], Hewflevt] eurplullevresr 9 &HTTHlH6NT.

V& 3.60FTHELITHessTewLoUNWIsYILD 6% T6iTEm 5 EHLD



o) CFred — 2 @slbluTmar Ty GHluilue CsTarDS-CluTMmsT WdGEHTamTs
& TeiTens, ewiliL CTPlsCsTeTens, WTMHMPVSSawTS Gl TeTewa, LiweT euLfluiliisy
C&TeiTem s, Clamrm el L ENET & (HdHGHILIGLIT (H6T, GOy LGILT s,
@a:rr,r_r)uwmurrl_@) 6TeVem6D, LT (H6T 2 mayb GlFTeY euewELILTHILD, PLLHFOIFTED, (1
Curml  ue GlFmeD, o’rﬁrrar@afrrsv WF6lFTeL, o I GlurHL6lFrsv. GlLIT(HL LIssTeNLD
9|V usU@urr@smfrsmw - g)g)asrrsﬁa;u@urr@m QjewflpuIiGlummer, GmiliGLm(mer,
GMHOILIT (W, ApLiyliGlum e, 9gLienL_Li LT (msiT, HW6VEM LOLI6LIT (h6iT,
LTHMILGILT [T, Hepey6lumrmer Lim Glummsrassit

) YmUeluTwheT6lsreirends, 6T 60T 60T OB TETEM 35, CBrLiyd Q& TeTem S,
HTHTL_6V0IHTeTen 5, allenereyds6lEmerTens, LweTuTL_(hd Q& TeTem S,
CUEFHFOFWDCIHT6TeWS, LIWIGT B(HLIENTS ClBTeTends, 2 _aTewLd BILIHHeWeTd: 6% T6Tens,
GLBlewevd: & TeTens, OITLHGHm NIS6\HTL T E6ETeTen %

VG 4.951TS 2_(HeUTEHSD
9)) YHITE 2 (HeuTsHSL LI BlewsVH6T — S L LV, HT6y cpeVmIser, GlFmsy 6lgifley,
wpomiFGFrn Uflhy, ugsld GlFrmuilfiy

<) udleys CaMe—LweEepRaTsy, UgiFLlaTsy, aupsHelaT ClFT, HMeVFGIFT6D,
Fn (D FOIFT6V, LOILSH6lSTL T

VG O. YSTTHI LFleyd FnmIF6iT, Dy 16 56T

9|) IHITSHIL ugﬂmasa%\_gwsm— SHMVFOIFTL LIGsl, ClUTHL LGS, LliLenL sulgailD,

TS LICILWITY,  @EllyCBDY],  Jedsaud@liy, CFredapen,  GlErHLlmiy,
QFETHOILT(HET, OGLUTHETHH (PwM&HeT, GMIsHG ChTasb®H), CunHGsasTsr, aleTdsd

@D &6, GHDIILTeTSHET.

o) SEITHSET  WHINTD, re_r,dﬂgﬂei) 2_meursluerer  srrglsemer LGS,
slflwraller $METVGHLIID YHTTSH, HLOIP CleVSFHET PHVTRT HBTTHHeWrT pLILIL (H
WSV, YBTTHWIWED BIDIUSTHISET, MUOIBTHETT SIneiThenen LBIsafliLHmers

C5TGSS LIIILNHSM, STTHUNWD il1esemers CIHTEHSEIPS6V

LITL_[RT6VS 6T

1. QwCgsusit.cu, Sl Yysrrlullued eueridd] surerTm, bdlewswrs LSIILIELD,
Oseremerr, 1977

2. wTeGHWeT.Clu, HHITHulwsd, Sl LVBDVEHYHLD, HehFTayT, 1997 xbsr
FERTUPHOTTT, SHLOD HYBTTHlSHMV, LgHlewaull ewubsLilps ug g Geusfluf@,

Lglemal, 1965
3. Fewrpsid Ulstewer. (1, ﬂ&sm@a: @a:rrp@urr L Gareweu — O iuieuliGCLwim,
LOGI6DT SHTLOTTEFT u@&m@asasggasm wgiewr, 1 %5

4. Asglrysslrer.eré, sl Sasrrsluiie, Uwszfrmwrr Qeuafluf(®), sepFrayi, 2003.
5. &hST FETUPSRTTT, SO BTV OCGTGHLLE HWMVEHEHOTEHF WD, LOeWTeUTFSIT
uglliugip, Agiburp, 19
LITIT 66 [HIT6VS&6T

FASIITL|S 57601615, CIFTEVID CILIT(HEDHLD, HISITETLD, HEHFTOLT 2004.
GZS)GIIUJH'L'FHLILﬂﬂTGZDﬂT ST, ‘Bl hs6r, 'SHITSl’, Sblifler i idd] BIHSarEpFlLD
N UGES msumrrqrﬂuﬁﬂmsmm Blewewrey weTMLD, GlFeremerr, 1989, 11.343-436.



Singh,R.A., An Introduction to Lexicograpy, central Institute of Indian Languages,
Mysore, 1978.



QrriiFflG S L 1b
(PDTA 47)
GBrdsLd

wrenteui Yleys smewer GCuwibL(BhHHeL, GCuepid OCGTLTHLH eyl LewllHeflsy
FOULL uullphF aupnbiEsev

S L& QFwepenm

@  YFAflwir Qr_r)[_rﬂqurmmras ﬂmdﬂasasuu@eurrrr IVeVgl  ChiTHolSHSHSLILIBeUT.
wrrszrzrreurﬂszrr PUUSRIL 6T eupsGTw  sweliys Csibols®bsiiuL. Caar(.
prmiEs] QpPleypenpiiig  79-100 uss iupdlsmaamw wravreui LGas Cspiel
QBTG BTEHSGH 15 BTEHSEH et FwiliLllssGauarin. 10 yerafl geralsy spmenm
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CORE PAPER: I

COMPARATIVE AND FUNCTIONAL ANATOMY OF
INVERTEBRATES

OBJECTIVES
To enlighten the students with adequate scientific details on origin, functional
anatomy, mode of life and adaptive radiations with the3 relationships of
Invertebrates
UNIT I
Origin of metazoa - Organization of Coelom, Acoelomates, Pseudo coelomates
Coelomates. Locomotion- Amoeboid, Flageller and Ciliary movement in
protozoa, Hydrostatic movements in Coelenterata , Annelida and
Echinodermata
UNIT I
Nutrition and Digestion,- Patterns of Feeding and digestion in lower metazoa,
Mollusca, - Echinodermata, Filter feeding in polychaeta. - Respiration - Organs
of respiration : Gills, lungs and trachea. - Respiratory pigments. - Mechanism of
respiration.
UNIT I
Excretion in lower invertebrates, Excretion in higher invertebrates. Mechanism
of Osmoregulation.
UNIT IV
Nervous System - Primitive Nervous systems:-Coelentrata and Echinodermata.
Advanced nervous system: - Annelida, Arthropoda (Crustacea and Insecta) and
Mollusca (Cephalopoda)
UNIT V
Reproductive system- alteration of generation in Coelenterata - sexual

reproduction in Turbellaria- Arachnida - Asteroidea



REFERENCES

1.

Barrington, E.J.W. (1979)- Il edition. Invertebrate structure and function.
Thomas Nelson Sons Ltd., London.

Hyman, L.H. (1940-1959)-Vol I- Vol-VIII. The Invertebrates, McGraw
Hill Co., New York and London.

Barnes, R.D. (1982). Invertebrates Zoology, V1 edition. W.B. Saunders
Co. Philadelphia.

Parker, T.J., Haswell W.A. (1991). Text book of Zoology, Macmillan
Co., London.

Gardinar, M.S. (1972). Biology of invertebrates, MC.Graw Hill Book &
Co, New Delhi.

Kotpal, R.L. (1997). Modern text Book of Zoology: Invertebrates 7™ edit.
Rastogi publications.

Jordan, E.L., Verma P.S. (1997). Invertebrate Zoology, 14™ edit.-S.Chand
& Co, New Delhi.



CORE PAPER: I

COMPARATIVE AND FUNCTIONAL ANATOMY OF
CHORDATES

OBJECTIVES
To comprehend the systematic position, functional anatomy, mode of life,

adaptive radiation of chordates.

UNIT I: PHYLOGENY
Sailent features of Prochordates,-Amphioxus- Ascidian-Balanoglossus.

UNIT Il: STRUCTURAL

Peculiarities- Elasmobranch & Bony fish-External characters, Digestive,
Respiratory, Circulatory, Nervous System, Sense Organs, Nervous system,
Sense organs & Reproductive systems.

UNIT I11: ADAPTIVE RADIATION OF CHORDATES

Adaptive radiation of fishes, Amphibians, replies, birds and mammals.
Structural peculiarities of Prototheria, Metatheria and Eutheria.

UNIT IV: PARENTAL CARE & MIGRATION
Parantal care in fishes and Amphibia. Migration of fishes. Migration of birds.

UNIT V: COMPARATIVE ANATOMY
Comparative anatomy of Paired fins, limbs, heart, kidney, aortic arches and
brain of vertebrates.

REFERENCES

1.

no

Waterman, AJ. (1971). VII" edition. Chordate Structure and Function.
Macmillan Co. London.

Young, J.Z. (1981) Life of Vertebrates. 3" edition ELBS, Oxford.
E.L.Jordan & P.S. Verma. 1998. Chordate Zoology. S.Chand & Company
(Pvt) Ltd. New Delhi — 110055.

Colbert (1981)-Evolution of the vertebrates. 7" edition.John Wiley &
Sons Company, New York.

Kapoor V.C. (1991). Theory and practical of animal taxonomy Oxford&
IBH Publishing company, New Delhi.

lyer E.K, & T.N. Anathakrishnan (2000). Manual of Zoology-Vol-II-
Chordata. Viswanathan printers & Publishers pvt.Ltd.Chennai.
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CORE PAPER I11: MOLECULAR CELL BIOLOGY
OBJECTIVES
To understand the structure and molecular basis of cellular interactions, energy
transformation, regulation and control of genes, cell cycle and information

transfer.
UNIT I: ULTRA STRUCTURE OF CELL

Prokaryotic Cell, Eukaryotic Cell, Structure, Comparison, Plasma membrane —

Structure — Passive and active transport - Cellular communication
UNIT II: STRUCTURE AND FUNCTIONS OF CELL ORGANELLES

Ultra structure and function of Endoplasmic reticulum, Ribosome, Golgi bodies,

Mitochondria, Lysosome. Nucleo cytoplasmic interactions, nuclear receptors
UNIT I11: MOLECULAR STRUCTURE OF DNA

DNA — Chemical composition -Watson Crick model of DNA, Types of DNA,
DNA Replication, types, enzymology and mechanism of semi conservative

mode of replication — DNA damage and repair.
UNIT 1IV: MOLECULAR STRUCTURE OF RNA

RNA-Chemical composition-Types-Transcription-Enzyme-Synthesis of RNA-
RNA polymerase structure, Basic features of RNA synthesis —Template
recognition —Core promoters (-10 and 35 box), UP element, Initiation,

elongation and termination.
UNIT V: SYNTHESIS OF PROTEIN

Mechanism of protein synthesis, components of protein synthesis-Transcription,

Translation, Post translation modification.
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De Robertis, E. D.P. and De Robertis. E. M. F., (2001) Cell and
molecular Biology. LippincoH Williams & Wilkinson Ltd., USA.

Howland, J. L. (1973) Cell Physiology. Mac Millan Publishing Co.

Avers, C. J., (1976). Cell Biology. D. Can Nostrand Company. New
York.

Korenberg, A., (1974). DNA replication. W. H. Freeman and Company.
San Francisco.

Albert. B and Watson. J. D., (1990) Molecular Biology of the Cell.
Garland Publishing. London.Darrtell. J., Lodish, H. and Baltimore, D.,
1992. Molecular Cell Biology. Scientific American Books.

Nelson D.L, Cox, M.M.(2005). Lehninger principles of Biochemistry, 4"
edition, W.H. Freeman & Co.

Gupta, P.K. (1999). Cell & molecular Biology, Rastogi Publications,
Meerut.



CORE PAPER : 1V
GENETICS AND BIOSTATISTICS

OBJECTIVES

To understand the basic concept of genetic, Material, Mendelians rule, sex
determination in human beings, and the mechanism of multiple in skin colour
formation. To know the various genetic disorders and understand about the
statistical population, variables, primary, secondary date, different kind of data
presentation in the form of diagrams and various types of statistical
applications.

UNIT I Microbial Genetics

Conjucation, Transformation, transduction and sexduction. Chromosome
mapping in prokaryotes (Virus & Bacteria) and eukaryotes (Drosophila and
man).

UNIT-II Inborn errors of metabolism

Inborn errors of metabolism, with reference to protein, lipid, carbohydrate &
nucleic acid. Biochemical genetics (phenylketonuria, alkaptonuria, tyrosinosis,
goitrous cretinism and albinism.

UNIT-III

Human genetics- karyotype and nomenclature of metaphase chromosome
bands; chromosome anomalies and diseases- chromosomal anomalies in
malignancy (chronic myeloid leukemia, Burkitt’s lymphoma, retinoblastoma
and Wilms’ tumor); genetic analysis of complex traits - complex pattern of
inheritance, quantitative traits, threshold traits; human genome and mapping.
UNIT -1V

Population, Sample, variable, parameter, primary and secondary data, screening
and representation of data. Frequency distribution, tabulation, bar diagram,
histograms, per diagram, and cumulative frequency curves. Mean median,

mode, quartiles and percentiles, measures of dispersion : range, variance,


syed
Highlight

syed
Highlight

syed
Highlight


standard deviation , coefficient of variation, symmetry : measures of skew ness

and kurtosis
UNIT-V

Simple linear regression and correlations. Understand and interpret results from

Analysis of Variance (ANOVA), a technique used to compare means amongst

more than two independent populations’ flow charts and programming

techniques in statistics with I' Programming

REFERENCES

1.

Robert P. Wagner. (1980). Introduction to modern Genetics-John Wiley&
Sons, USA.

Snustad Y, and Simmons W.E, (2005), Principles of Genetics, John
Wiley & Sons, USA.

Anothony, J.F. Griffiths (2000). An introduction to Genetic analysis-7"
edition W.H Freeman & Co, USA.

Gardner. (1984) 7" edition.Principles of Genetics, W.H Freeman & Co,
USA.

Snedecor, Gm, Wand Cochan, W.G.(1967). 3™ edition, Statistical
methods in Biology- Oxford publications, New Delhi.

Gupta, S.P. (1988). An easy approach to statistics-S.Chand & Co, New
Delhi.

Pillai, R.S.N, Bagawathi, V. (2005). Statistics - S.Chand & Co, New
Delhi.



CORE PAPER: V

ENVIRONMENTAL BIOLOGY AND EVOLUTION
OBJECTIVES
To generate up-to-date knowledge on environmental conservation and
management through a comprehensive understanding of the components of
ecosystem, biological cycles, habitat ecology, resource ecology, pollution and
its management and To comprehend the scientific concepts of animal evolution

through an understanding of its evidences, its mechanics, process and products.
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REFERENCE BOOKS
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Odum. E.P. (1996)2™ Edition. Fundamentals of Ecology. Nataraj
Publishers, Dehra Dun.

Trivedi, P.R.and Gurdeepraj, K. 1992. Environmental Biology.
Akashdeep Publishing House New Delhi.

3. Sharma, P.D. (1995). Ecology and environment. Rastogi Publications.

Smith, R.L.1986. Elements of Ecology. Harpet and Row Publishers, New
York.

D. S. Bendall (ed) 1983). Evolution from Molecules to Men. Cambridge
University Press.

E.C. Minkoff (1984). Evolutionary Biology. Addison-Wesley. London.
A.P. Kamalakara rao, lttasambasivah, & T.S. Gopala Krishnan (1983)4"

edition .Principles of organic evolution- Pearl Publications.



CORE PAPER VI.

COMPARATIVE ANIMAL PHYSIOLOGY
OBJECTIVES
To derive an unified knowledge of the functions of animals, their parts, organs
and their behaviour, through and understanding of their nutrition, respiration,
circulation, excretion and physico-chemical coordination with a phylogenetic
tinge.
UNIT-1: NUTRITION
Nutritive requirements — Digestion and adsorption of proteins, carbohydrates
and lipids. Role of gastrointestinal hormones in digestion.
UNIT-11: RESPIRATION & CIRCULATION
Respiration: The exchange of gases- integumentary respiration, branchial
respiration and gill respiration - physiology of respiration in Man. Respiratory
Pigments, BMR. Circulation: Types of hearts - physiology of cardiac muscle -
heart beat and its regulation — Composition of blood coagulation.
UNIT-111: EXCRETION & OSMOREGULATION
Excretion: Nitrogenous waste- Ammoniotelism, Ureotelism, Uricotelism —
Structure of mammalian kidney — Nephron - formation of urine - physiology of
excretion in Man.
Osmoregulation: Osmo — iono regulation in crustaceans, fishes, birds and
mammals - hormonal control.
UNIT-1V: COORDINATION
Neuro muscular co-ordination - types of neurons, transmissions of nerve
impulse and reflex action. Chemical composition of muscle fiber and
physiology of muscle contraction. Endocrine glands with special reference to
man - Hormones and Functions. Receptors —Classification & function —

Mechanism of hearing — Physiology of vision in man.
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UNIT-V: CHRONOBIOLOGY

Chronobiology - (types - trophism, taxis, kinesis, reflex, learning). Temperature

regulation: Poikilotherms, homeotherms and heterotherms - hibernation,

aestivation - diapause.
REFERENCE BOOKS

1.

Hoar, W.S.1991, General and Comparative Physiology. Prentice Hall of
India, New Delhi.

Prosser, C.L. 1973, (I1l Edition) Comparative Animal Physiology, W.B.
Saunders & Co., Philadelphia.

Welson, A. 1979. Principles of Animal Physiology, McMillan Publishing
Co. Inc. New York.

Schmidt Nelssen, K.1985. Animal Physiology, Adaptation and
Environment Club, London.

Verma PS, Tyagi and Agarwal, V.K. 2010 Animal Physiology. S Chand
& company (P) Ltd, New Delhi

Goel, K.A and Sastry, K.V, 1998 (IV Edition) A text book of Animal
Physiology, Rastogi Publication, Meerut 250 002.

A.P. Kamalakara rao, Ittasambasivaiah, & T.S. Gopalakrishnan. (1983)4"

edition. Animal Physiology, Pearl Publications.



COMPULSORY PAPER
HUMAN RIGHTS

UNIT-I : HISTORICAL DEVELOPMENT AND THEORIES
Definition of Human Rights - Nature, Content, Legitimacy and Priority -
Theories on Human Rights - Historical Development of Human Rights.
UNIT-11 INTERNATIONAL HUMAN RIGHTS
Prescription and Enforcement up to World War Il - Human Rights and the U .N
.0. - Universal Declaration of Human Rights - International Covenant on Civil
and Political Rights - International Covenant on Economic, Social and Cultural
Rights and Optional Protocol.
UNIT-111 HUMAN RIGHTS DECLARATIONS
U.N. Human Rights Declarations - U.N. Human Commissioner.
UNIT-1V INTERNATIONAL HUMAN RIGHTS
Amnesty International - Human Rights and Helsinki Process — Regional
Developments - European Human Rights System - African Human Rights
System - International Human Rights in Domestic courts.
UNIT-V : HUMAN RIGHTS IN CHILDREN AND WOMEN
Contemporary Issues on Human Rights: Children’s Rights - Women’s Rights -
Dalit’s Rights - Bonded Labour and Wages - Refugees - Capital Punishment.
Fundamental Rights in the Indian Constitution - Directive Principles of State
Policy - Fundamental Duties - National Human Rights Commission.

Books for Reference:

1. International Bill of Human Rights, Amnesty International Publication,

1988.
2. Human Rights, Questions and Answers, UNESCO, 1982
3. Mausice Cranston - What is Human Rights
4. Desai, A.R. - Violation of Democratic Rights in India
5. Pandey - Constitutional Law.



6. Timm. R.W. - Working for Justice and Human Rights.
7. Human Rights, A Selected Bibliography, USIS.

8. J.C.Johari - Human Rights and New World Order.
9. G.S. Bajwa - Human Rights in India.

10.Amnesty International, Human Rights in India.

11.P.C.Sinha & - International Encyclopedia of Peace, Security

12.K. Cheous (Ed) Social Justice and Human Rights (Vols 1-7).

13.Devasia, V.V. - Human Rights and Victimology.
Magazines:

1. The Lawyer, Bombay
2. Human Rights Today, Columbia University

3. International Instruments of Human Rights, UN Publication

4. Human Rights Quarterly, John Hopkins University, U.S.A.



CORE PAPER :VII
DEVELOPMENTAL BIOLOGY
OBJECTIVES

To imbibe the current knowledge pertaining to the development of animal
embryos of diverse taxonomic groups through experimental analyses based on
modern biological tools.

UNIT I: GAMETOGENESIS

History of Embryology - Ovists Vs Animalculist Preformation and
Epigenesis - Descriptive and Experimental Embryology - Molecular
Embryology gametogenesis: Spermatogenisis — Structure, motility of sperm-
Egg activation — Acrosomal reaction - Growth of Oocytes - Synthesis and
storage of macromolecules in the oocytes - Nuclear activities during oocytes
growth. Hormonal control of ovulation.

UNIT Il: FERTILIZATION

Fertilization: polyspermy - Androgenesis - Egg activation - Electron
microscopic and biochemical aspects - Fertility of sperm and its in vitro
fertilization - artificial fertilization Chemodifferentiation.

UNIT I11: DEVELOPMENT

Gastrulation movements: role of egg cortex - Cell surface in
morphogenesis - Cell adhesion and cell communication. Chemotatic induced
aggregation - Aggregation in sponges. Experimental analysis in the early
development of Echinoderms, Amphibians and Birds.

UNIT IV: ORGANOGENESIS AND REGULATION

Organogenesis - formation of organ. Rudiments: Differentiation and
development of limb, thymus, spleen, salivary glands, heart and kidney in a
mammal. Organiser: Inductive tissue interactions in developments.
Metamorphosis - morphological and biochemical changes during amphibian
metamorphosis - Hormonal control of metamorphosis in amphibians - Neuro -
endocrine control of insect metamorphosis - Biochemistry and mechanism of
action of hormones during metamorphosis
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UNIT V: GENES AND DEVELOPMENT

Nuclear transplantation. Cellular differentiation. Differential activation..

Role of cell death in development. Teratogenesis - Ageing, transgenics.

REFERENCE/BOOKS

1.

Balinsky, B. L., 1981. An introduction to embryology, Saunders,
Philadelphia.

Karp. G. and Berrill, N.J. 1981. Development, McGraw Hill, New York.

Grant, P., 1978. Biology of developing systems, Hoit Rein chart and
Winston, Inc. New York and Chicago.

Saunders, J. W. 1982. Developmental Biology. Macmillan Co., London.

Gilbert, Scott. F. 1985. Developmental Biology. Sinauer Association,
Inc., Publishers.

Raven, P. (1997). An outline of developmental physiology, Pergamon
Press, New York.

Browder, W. (1984). Developmental Biology. Saunder college Publishing
Company. India.



CORE PAPER: VIlII

MICROBIOLOGY AND IMMUNOLOGY
OBJECTIVES

To acquire a basic knowledge of the microbes in general and of the
environmental, medical and industrial important microbes in particular in order
to have an integrated approach in biology and functional basis of
immunoglobulins, the mechanism, mediators, detection and application of
antigen-reaction in the immune system.
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Immunology. Freeman and Co. New York.
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Prentice Hall, New Jersey.
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CORE PAPER: IX
BIOCHEMISTY AND BIOPHYSICS
OBJECTIVES

To comprehended the chemical constituents of living matter, chemistry of food
substances and their transformation in animal system. The energy changes
associated with hormonal regulation. The structure of bimolecules energy
transformation in living system and modern physical instruments for the
exploration of knowledge in biology.
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ELECTIVE PAPERS
1. BASIC CONCEPTS IN BIOTECHNOLOGY
OBJECTIVES

To familiarize the use of the data and techniques of engineering and technology
in biology for the study of living organisms, or derivatives of thereof, to make
or modify products or processes for specific use. Also, to find solution of
problems concerning human activities including agriculture, medical treatment,
industry and environment and to find out the biological application of data base.
UNIT I: GENETIC ENGINEERING

Biotechnology — Definition- Conventional and modern methods -
Interdisciplinary aspects of Biotechnology - Restriction endonucleases —
Modifying enzymes — Ligases — Host vector system — E.Coli as a host —
Plasmids — Phage vectors — M13 — Cosmids — Phagemids — YACs — BACs —
PACs — expression vectors.

UNIT Il: RECOMBINANT DNA TECHNOLOGY
Gene probe - molecular finger printing (DNA finger printing) - Recombinant

DNA technology - RFLP - the PCR techniques - Genomic library - Blotting
techniques - Southern blotting - Northern & Western blotting. cDNA -
Changing genes - Site directed mutagenesis and protein engineering.

UNIT I1l: ANIMAL BIOTECHNOLOGY
Cell culture - Organ culture - Whole embryo culture - Embryo transfer - In vitro

fertilization (IVF) technology - Dolly - In vitro fertilization and embryo transfer
in human - Cryobiology. Transgenic animal. Human genome project- Human
gene therapy.

UNIT-1V: MICROBIAL BIOTECHNOLOGY

Fermentation - bioreactor - Microbial products - Primary & Secondary
Metabolites - enzymes technology - single cell protein (SCP).Biopolymers,

Biopesticides and Biofertilizers.
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UNIT V: ENVIRONMENTAL BIOTECHNOLOGY

Bioremediation - bioremediation of hydrocarbons - Industrial wastes — Heavy
metals - Xenobiotics - bioleaching — bio-mining — bio-fuels. Applications of
biotechnology in agriculture, medicine and food science. Genetically modified
organism (GMO’S) - GM foods. Biotechnology & bio-safety - IPR.

REFERENCES
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3. Purohit, S. S. and S. K. Mathur, (1999), Biotechnology: Fundamentals and
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ISBN. 0582 276829.
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6. T.A Brown Gene cloning and DNA analysis. (1996) Blackwell science,
Osney Mead, Oxford, OX20EL.

7. Sathyanarayane,U. (2006) Biotechnology Books and Allied (p) Ltd, India.



1. FISHERIES SCIENCE AND AQUACULTURE
OBJECTIVES:
The objective of the paper is to understand both the culture and capture fin and
shell fisheries practices in India and World. Survey of seed resources and seed
and feed production, animal health management, aquaculture and farm
management and aquaculture system being practiced is giving a comprehensive
Idea to promote both the aquaculture and capture fisheries sectors and also to

provide scope for employment opportunities.
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2. ENTOMOLOGY

OBJECTIVES
To catch up with the tremendous strides of expansion of knowledge in

Entomology, this paper is meant to comprehend the classification of insects,
economic importance of Entomology with special reference to beneficial
Insects, sericulture, insect pests & vector and their control, vector borne

diseases etc.
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7. MEDICAL LAB TECHNOLOGY
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MASTER OF SCIENCE IN BIOTECHNOLOGY

UNDER CBCS (effective from 2018-2019 onwards)

The course of study and scheme of examination

1. Name of the course: M.Sc.,Biotechnology
2. Medium of instructions:English

3. Choice Based Credit System(CBCYS)

Choice based credit system is a flexible system of learning.
‘Credit’ defines the quantum of contents / syllabi prescribed for a course and determine the
number of hours of instruction required.

The CBCS has unique features such as enhanced learning opportunities, ability to
match students scholastic need and aspirations, inter institution transferability of students,
part completion of an academic program in the institution of enrollment and part completion
in specialized and recognized institution, improvement in educational quality and excellence,
flexibility for working students to complete programme over an extended time and
standardization and comparability of educational programmes across the country.

4. Eligibilitycriteria

A candidate with bachelor degree in any life science in the discipline of Biology/
Biochemistry/Botany/ Biotechnology /Bio-Informatics/Chemistry with Biology ancillary/
environment biotechnology/genetics/ microbiology/ zoology/ agriculture/ B.E./ genetic
engineering /B.Tech.(Bio-tech)/B.V.Sc./M.B.B.S/B.D.S or examination of some other
university accepted by the syndicate or equivalent thereto shall be permitted for admission
into the course.

5. Coursedetails

Durationofcourse : 04 semesters (2 semesters/year)
Totalofpapers 16

Total number oflab. Courses 6

Project : 4""semesteronly

Total marks for M.Sc. Degree

Theorypapers : 1600marks

Labcourses : 600marks

Project : 200marks

Total : 2400 marks / 90credits



6. Preamble of thesyllabus

Master of Science (M.Sc.) in Biotechnology, the curricula and course content were
designed to meet the standards of UGC-CSIR (NET) and (SLET) examinations. The choice
based credit system of learning develop a strong base in the core subject and specialize in the
disciplines of his / her liking and abilities and develop in-depth understanding of various
aspects of Biotechnology. The students develop experimental skills, to design and
implementation of novel synthetic methods, and to develop the aptitude for academic and
professional skills, by acquiring basic concepts for structural elucidation with hyphenated
techniques, understanding the fundamental biological process and rationale towards
computer. The project introduced in the curriculum will motivate the students to pursue
research and towards entrepreneurial skill development.

Instruction to the Students
The students admitted to M.Sc. Biotechnology course are to adhere to the following
rules:

1. A minimum of 75% attendance for lecture / practical is the pre-requisite for grant of
term.

2. There shall be tutorial / practical / surprise test / home assignment / referencing of
research papers/ seminar/ industrial visits/ training course as a part of internal
assessment in each semester. The students are supposed to attend all the tests. The
students should note that re-test will not be given to those student who are absent for
thetests.

3. FEESTRUCTURE
As per the Thiruvalluvar University norms

8. PATTERN OF EXAMINATION
Evaluation of students
1. The odd-semester and even —semester examinations will be of 100 markseach.
2. A Student should obtain 50% marks in all the examinations (both theoryand
LaboratoryCourse).

9. SCHEME OFEXAMINATION

The semester examination will be conducted at the end of each semester (both theory
and lab course examination), for odd semesters in the month of November / December; for
even semester in April/May. All theory examinations are conducted for three hours
irrespective of total marks. However, duration of laboratory course examinations is for 4
hoursonly.
Theory paper will be of 75 marks each for university examination and 25 marks forinternal
evaluation.
Question paper settings
Question papers will be set in the view of the entire syllabus by giving equal weight for each
unit of syllabus.



Pattern of question paper (theory):
(Part A & B —two questions from each unit & part C- one from each unit)

Part A
10questions x 02Marks—NoChoice (10x2=20Marks)
(Answer in about50words)

Part B
5questions (either or type) x05marks (5x5=25Marks)
(Answer in about200words)

Part C
3out of 05 questionsx10marks (3 x 10 = 30Marks)

(Answer in about 500words)
Total = 75 marks

Internal assessment

Test : 10 marks (best 2 out of3)
Assignment : Bmarks

Seminar : 10marks

Total : 25marks

Lab. Course examination (practical) will be of 75 marks each for university examinations
and 25 marks for internal assessment.
Distribution of marks for lab. Course (practical) examination

University examinations experiment: 75 Marks

Experiment&Result : 55marks
Lab. Courseviva—voce : 10marks
Record : 10marks
Total : 75marks

Lab. Course internal assessment: 25Marks

Performance : 15marks
Record : 10marks
Total : 25marks

Passing minimum in lab. Course (practical) examinations: 50% marks

Projectdissertation : 200marks
Dissertation : 150marks
Viva-voce : 50marks

Total : 200marks

Distribution of marks for dissertation / project
Project will evaluated by the concerned by the project guide along with departmental project
committee. Assessment will be done by the committee every month. Evaluation will be on



the basis of monthly progress of project work, progress report, referencing, oral results and
documentations.

Project : 150marks
Dissertationformat . 50marks
Scope of the research problem : 20marks
Methodology : 20marks
Analysis : 30marks
Resultsand findings : 30marks
Total : 150marks
Viva-voceexaminations : 50marks
Presentation : 20marks
Subjectknowledge : 20marks
Interaction : 10marks
Total :50marks

Question paper settings

Question papers will be set in the view of the entire syllabus and preferably coveringeach
unit of thesyllabus.

Standard ofpassing

A candidate should get not less than 50 % in the university examinations, compulsorily, in all
papers, including lab, course. Also, the candidate who secures not less than 50% marks in the
university examinations (UE) and internal assessment (IA) examinations put together in any
theory paper/ practical shall be declared to have successfully passed the examinations.
Internal marks will not change. Students cannot repeat internal assessment. If a student
misses internal assessment examinations, he / she will have score passing minimum in the
external examinations only.

[llustration

Theory —internalassessment : 12 marks

Universityexaminations : 38marks
OR

Internal Assessment : Omarks

Universityexaminations : 50marks

There shall be revaluation of answer script of end semester examinations, but not of internal
assessment papers.

Internal assessment answer scripts may be shown to the concerned student but not end
semester answer script.



THIRUVALLUVAR UNIVERSITY
SERKKADU, VELLORE- 632 115

Name of the course: M.Sc.,Biotechnology
Choice based credit system(CBCS)

Choice - based credit system is a flexible system of learning.

‘Credit’ defines the quantum of contents / syllabi prescribed for a course and determine the
number of hours of instruction required.

Choice based credit system (CBCS) has unique features such as enhanced learning
opportunities, ability to match students scholastic need and aspirations, inter institution
transferability of students, part completion of an academic program in the institution of
enrollment and part completion in specialized and recognized institution, improvement in
educational quality and excellence, flexibility for working students to complete programme
over an extended time and standardization and comparability of educational programmes
across the country
Eligibility criteria

A candidate with bachelor degree in any life science in the discipline of Biology/
Biochemistry/Botany/ Biotechnology /Bio-Informatics/Chemistry with Biology ancillary/
environment biotechnology/genetics/ microbiology/ zoology/ agriculture/ B.E./ genetic
engineering /B.Tech.(Bio-tech)/ B.V.Sc. /M.B.B.S/B.D.S or examination of some other
university accepted by the syndicate or equivalent thereto shall be permitted for admission
into the course.

Duration of the Course:

The duration of the course shall consist of 4 semesters in two academic years.
Examination Pattern:

Time allotted: Theory — 03Hrs. & Practical — 04 hrs

Marks allotted for university examination:

External Internals Total marks
marks marks
Theory 75 25 100
Practical 75 25 100
Marks distribution for internals:
Test seminars Assignment Total marks
Theory 15 05 05 25
Test Record Total marks
Practical 10 15 25




Pattern of question paper (theory):
(Part A & B —two questions from each unit & part C- one from each unit)

10questions x 02Marks—NoChoice

(Answer in about 50 words)

5questions (either or type) x05marks
(Answer in about 200 words)

3out of 05 questionsx10marks
(Answer in about 500 words)

M.sc., Biotechnology (CBCS)

Part A

Part B

Part C

Total = 75 marks

The course of study and the scheme of Examination

(

10x2=20Marks)

(5x5=25Marks)

(3 x 10 =30Marks)

S. | Study Ins Cre | Title of the paper Paper code | Maximum marks
N | components | hrs/ dit
0 week
SEMESTER |
1 Paper 1 5 4 | Biochemistry RPDBT11 | 25 | 75 | 100
Cell & Molecular
2 Paper 2 5 4 | Biology RPDBT 12 | 55 | 75 | 100
Lab In Biochemistry
4 | Practical | 6 3 | AndCell&Molecular | gpppri5 | 25 | 75 | 100
Biology
5 | Practical Il 6 3 | Lab in Microbiology RPDBT 16 | 25 | 75 | 100
Medical Laboratory
Techno]ogy RPDBT 14A
6 Elective | 4 3 Vi-'f°1°gY| | RPDBT 14B | 25 | 75 | 100
Basic Analytica
RPDBT 14C
Methods
Food and Nutrition RPDBT 14D
30 21 150 | 450 | 600
SEMESTER 11
7 Paper 4 5 4 | Immunology RPDBT21 | 25 | 75 100
8 Paper 5 5 4 | Genetic Engineering RPDBT 22 | 25 | 75 100

6




9 Paper 6 5 4 | Genetics RPDBT 23 | 25 | 75 100
10 Paper 7 4 3 Bioinformatics RPDBT 24 25 75 100
11 Paper 8 3 2 Human Rights RPDHR 20 25 75 100
12 Practical 111 4 3 | Lab in Immunology RPDBT 26 25 | 75 100
Lab in Genetic
13 Practical IV 4 3 Engineering & RPDBT 27 25 75 100
Bioinformatics
Enzyme technology RPDBT 25A
Dairy technology RPDBT 258
14 Elective II 3 3 Pharmaceutical RPDBT 25C 25 » 100
Technology
Genome technology RPDBT 25D
33 26 200 | 600 | 800
SEMESTER IlI1
15 Paper 9 5 4 | Plant Biotechnology RPDBT 31 25 75 100
16 Paper 10 5 4 Animal biotechnology RPDBT 32 o5 75 100
17 Paper 11 5 4 Microbial biotechnology RPDBT 33 o5 75 100
18 Paper 12 4 4 E;lvironmental RPDBT 34 o5 75 100
Biotechnology
Lab in Plant
19 Practical V 4 3 | Biotechnology & RPDBT 36 25 75 100
Animal Biotechnology
Lab in Microbial
20 | Practical IV 4 3 | Biotechnology & RPDBT37 | 25 | 75 | 100
Environmental
Biotechnology
Genomics & RPDBT 35A
Proteomics
Biodiversity RPDBT 35B
21 Elective Il 3 3 25 75 100
Nano Biotechnology RPDBT 35C
Stem Cell biology RPDBT 35D
30 25 175 | 525 700
SEMESTER IV
22 | Paper 13 6 5 | Research methodology | RPDBT 41 25 75 100
. Project/ dissertation
23 | Projectl 24 13 With viva-voce RPDBT 42 50 150 200
30 18 75 | 225 | 300
Grand total 123 90 600 | 1800 | 2400




Structure of the course:

Subject Papers Credit awarded | Total credits Marks Total marks
Core 19 3-5 68 100 1900
Elective 3 3 9 100 300
Project 1 13 13 200 200
90 2400




SEMESTER |
PAPER 1: BIOCHEMISTRY (MDBT 11)

Objectives: To enable the students to understand the basic concepts in biochemistry and
biomolecules and also to learn the various metabolic cycles and also to analyze the
significance of biochemical findings

CO 1: Learn basic definitions involved in biochemistry.
CO 2: Learn definitions and classifications of carbohydrates and its derivatives.
CO 3: Learn the concepts of metabolic pathways and its end products.
CO 4: Learn classification of enzymes and mechanism involved in it.

CO 5: Learn the concept of Biochemistry tests and principles involved in it.

UNIT I

Basic Concepts:Unitsofmeasurements of solutes insolution,e.g.Normality,Molality

,molarity ,hyper and hypotonic solution pH, pK, acids ,bases ,ionic bonds, covalent bonds
and secondary bonds (hydrogen bonds and Vander Waal’sbonds).

UNIT 11

Biomolecules : Definitions ,nomenclature, classification, structure, chemistry and properties
of carbohydrates, amino acids ,proteins (hemoglobin, myoglobin and plasma proteins), lipids
and Nucleic acids.

UNIT 111

Metabolism: Metabolism of Carbohydrates -EMP, TCA, HMP. Amino Acids, Lipids and
Nucleic Acids-Their Biosynthesis; Mechanism Of Oxidative Phosphorylation and Its
Inhibitors, Photophosphorylation.

UNIT IV

Enzymology: Enzymes: general aspects(classifications and structure),allosteric mechanism,
regulatory and active sites ,activation energy ,iso-enzymes, enzyme kinetics(MM, LB plot,
Km) and hormones.

UNIT V

Clinical biochemistry: Blood sugar level-factors controlling blood sugar level — hypo, hyper
glycemia , diabetes mellitus ,types — GTT, Metabolism of bilirubin- jaundice-types
differential diagnosis and liver function tests. Renal functional test and gastric function test.
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Reference

10.

11.

Biochemistry ,7"Edition, jermy M.BergJohn,L .Tymoczko,
Lubertstryer2012.W.H,freeman & company ,newYork

Molecular Bio methods handbook,2"edition R.Rapley&J.M Walker,2008,Humana
press.

Principles of Biochmeistry ,5""Edition AL. Lehninger ,D.L. Nelson and M.M Cox .,
2008.worth publishers ,NewY ork.

Biochemistry 4™ Edition,G.Zubay,1998.McMillan publishing Co.NewYork.
Harper’s Biochemistry,29" Edition-Rober K.Murray,Daryl K.Grammer,2012
McGraw Hill, lange MedicalBooks

Understanding enzymes -5"editionTrevorpalmer,Prentice Hall/Ellias Horwood1995
Text Book Medical Biochemistry M.N.Chatterjee 8"edition Jaypee brothers Medical
publishers2013

Biochemistry — 4"edition Donald voet and Judith G.Voet ,VVP Publishers 2011 steitz
and A.M.Weiner ,The Benjamin /CUMMINGS publ.Co.,Inc.,California,2013

Genes VI(9"Ed).Benjamin Lewin, oxford universitypress,uk.,2007

Molecular biology of cell (5"edition)
brucealberts,alexanderjohnson,Julianlewis,martinraff,keithRoberts,peterwalter
,garland sciencepublications.2008

Molecular Biology (5"edition).weaver .R.F,McGraw Hillpublications,2011.

Cell and molecular biology : concepts and experiments (5"edition ).geraldkarp,wiley
publications,2013
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PAPER 2: CELL AND MOLECULAR BIOLOGY (MDBT 12)

Objectives: Understanding the structural and functional aspects of the cell provides the
students with a strong foundations in molecular mechanism underlying cellular functions.

CO 1: Learn basic of cell, its structure and function in prokaryotes and eukaryotes.
CO 2: Learn about various cell cycles and process involved in it.
CO 3: Learn the concepts of Transcription and Translation and enymes involved in it.
CO 4: Learn the concept of gene regulation and its significance.

CO 5: Learn the new concept of epigenetics and genes involved in cancer biology.

UNIT I

Cell Biology: Structure and function of cells in prokaryotes and eukaryotes; Structure and
organization of Membrane - Membrane Model, active and passive, transport channels and
pumps., Structure & Biogenesis of Mitochondria and Chloroplast. Structure of Endoplasmic
reticulum, Golgi complex, lysosomes.

UNIT Il

Cell division:Mitosis, Meiosis, regulation of cell cycle; factors regulating cell cycle. Nucleic
acid structure,Genome Organization. DNA replication : Enzymes and mechanisms of DNA
replication in prokaryotes and eukaryotes, Telomeres, telomerase and end replication. Role of
telomerase in aging and cancer. DNA replication models DNA damage, Mutations, DNA repair
andrecombination.

UNIT I

Transcription: Basic mechanism in prokaryotes and eukaryotes. RNA polymerase, Reverse
transcriptase and regulation. Post-transcriptional processing: 5-Cap  formation;  3'-end
processing and polyadenylation; splicing: RNA editing; Nuclear export of mRNA; mRNA
stability.

Translation-Prokaryotic and eukaryotic translation, the translation machinery, Mechanisms of
initiation, elongation and termination,Regulation of translation, co-and post-translational
modifications of proteins and localization.

UNIT IV

Gene regulation: Prokaryotic gene regulation- Operon concept ; Lac operon and tryptophan
operon. Eukaryotic gene regulation: Chromatin Structure, Regulation at transcriptional Level:
DNA binding domains of the regulatory proteins.

Biochemistry and applications of ribozyme technologies. Transposable genetic elements.
CRISPR CAS gene editing.

11


syed
Highlight

syed
Highlight

syed
Highlight


UNIT V

Epigenetics :Epigenetic regulation of gene expression, Modifications, Cancer Epigenetics.
Cancer Biology: Viral and cellular oncogenes; Tumor suppressor genes - Structure, function and
mechanism of action of pRB and p53, p21, BRACA1.0Oncogenes as transcriptional activators.

References:

1. Molecular cell Biology, by Darnell, Lodish, Baltimore, Scientific American Books,Inc.,
1994,

2. Molecular and cellular Biology, Stephen L.Wolfe, Wadsworth Publishing Company,1993.

3. Molecular Cloning: a Laboratory Manual, J. Sambrook, E.F. Fritsch and T. Maniatis,Cold
Spring Harbor Laboratory Press, New York,2000.

4. Introduction to Practical Molecular Biology, P.D.Dabre, John Wiley & Sons Ltd., NewYork,
1998.

5. Molecular Biology LabFax, T.A. Brown (Ed.), Bios Scientific Publishers Ltd., Oxford,1991.

6. Molecular Biology of the Gene (4th Edition), J.D.Watson, N.H.Hopkins, J.W.Roberts, J.A.

Steitz and A.M.Weiner, The Benjamin/Cummings Publ. Co., Inc., California,1987.

7. Genes VI (6th Edition ) Benjamin Lewin, Oxford University Press, U.K.,1998

8. Molecular biology of cell — Albert Bruce et al.,1994 3rdEd

9. Molecular Biology-Weaver. R. F. 3rd ed. Mc Graw Hill publication ,2005

10.Cell and Molecular Biology: Concepts and Experiments 5th Ed,Gerald Karp. Wiley

publications,2013.

11. The Molecular Biology of Cancer: S. Pelengaris, M. Khan. Blackwell Publication.2002
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PAPER 3: MICROBIOLOGY (MDBT 13)

Objective: To develop skill of students in microbiology and understanding the current
concepts in microbiology. At the end of this course, the students would have learnt about
principles of microbiology, including bacteria ,fungi , algae and virus and their role in
different environment and its applications. To develop highly qualified professional
manpower with the basic requirement lies on the microbiology quality based coaching , R&D
and training in industry oriented techniques (quality controller in pharmaceutics & Food and
Dairy products etc).

CO 1: Learn the History of microbiology and basic staining techniques.
CO 2: Learn about Nutritional media and various culture techniques.

CO 3: Learn the importance of sterilization and about chemotherapeutic agents.
CO 4: Learn about microbial diversity and some assay techniques.

CO 5: Learn various classification of microbial diversity and itssignificant uses.

UNIT- 1
History of Microbiology - Classification of microorganism — Kingdom - Protista, Prokaryotic

and eukaryotic microorganisms, Five kingdom concept of classification, Archae bacteria,
Eubacteria and eukaryotes. Microscope - Light field, Dark field, Fluorescent and Electron
microscope, Prokaryotic and Eukaryotic cell structure. Staining techniques - Simple and
Differential staining.

UNIT 1l

Nutritional classification of bacteria, Isolation, cultivation, enumeration and preservation of
microbes; Culture media and its types - Pure culture technique - Growth curve; Axenic
culture, Synchronous culture, Continuous culture; Effect of physical and chemical factors on
microbial growth.

UNIT- I

Sterilization and Disinfection: Moist heat, Dry heat, Radiation, Filtration, Phenols, Halogens,
Phenol coefficient method. Antibiotics - Inhibitors of Nucleic acid, protein and cell wall
synthesis. Chemotherapeutic agents - Anti microbial susceptibility test.

UNIT IV

Microbial diversity- methods to assess microbial diversity, Culture dependent and culture
independent methods. Molecular analysis of bacterial community; Denaturating Gradient Gel
Electrophoresis (DGGE), Terminal Restriction Fragment Length (TRFL) Polymorphism (T-
RFLP), Amplified Ribosomal DNA and Restriction Analysis (ARDRA).

UNIT-V

Microbial community in natural habitats — air, water, soil, food and milk. Food and milk
borne diseases, Extremophiles- habitant & Classification, Halophiles, Thermophiles,

13
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Alkaliphiles, Acidophiles, Biotechnological applications of Extremophiles.

References:

1.General Microbiology .Tortora, funke and case.11™ edition pearson Higher
education,USA,2012.

2.Microbiology .L.M. Prescott, J.P.harley and D.A klein 7/e,McGraw — Hill ,Boston,2007.
3. Microbial functional genomics. J.ZHOU, d.k.Thomson, Y.Xu,J.m.Tiedje,J.Wiley,2004

4. Microbial ecology-fundamentals and application.Atlas.R.M and Bartha. M. Benjamin-
Cummings, Menlo park, California,2003.

5.Biology of Microorganisms. Madigan .M.T,martinko.J.M,Parker,J,Brock, 10" edition,
prentice hallpublishers,2003.

6.Fundamentals of Microbiology ,Alcamo I. E, 6"Ed, Benjamin —Cummings publishing
Company ,Inc2001.

7.Microbiology ecology- fundamentals and applications .R. M. Atlas andR.Bartha,2000

8.Fundamentals principles of bacteriology .A.J. sale Tata McGraw — Hill Publishing
company limited, Newdelhi,1999

9.Medical microbiology D.Greenwood ,R.Slack and J.Peutherer.ELST with Churchill
Livingstone, Hongkong,1997.

10. Molecular biology and biotechnology .Robert A. Meyers, Wiley India pvtLtd,1995.

11. Microbiology .M.J.Pelzer JLE.C.S chan and N.R. Kreig.McGraw Hill,Inc,
NewYork,1993

12. The Microbial world Stainer.R. Y,Ingraham. J.L, Wheelis.M.L and Painter.P.R. new
Jercy, Prentice-hall,1986
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Practical 1 : Lab In Biochemistry And Cell & Molecular Biology (MDBT 15)
Lab in biochemistry
1. Determination of Chl.a, Chl.b& total Chl. By Arnonmethod.
2. Estimation ofCarbohydrates
3. Estimation of salivary amylase activity in relation to,substrate/pH/Temperature
4. Estimation of blood glucose &urea
5. Estimation of LDH.

6. Estimition of total serumproteins

\‘

. Estimation of creatinine in urine.

oo

. Paper / thin layer chromatography
Lab in Cell and Molecular biology

9. Isolation of Genomic DNA fromE.coli
10. Isolation of plasmid DNA fromE.coli

12. Elution & quantification of DNA from agarosegel.

13. Preparation of competent cells andtransformation

14. PCR

15. Isolation of Total RNA frombacteria

16. Synthesis of cDNA by Reverse transcription polymerase chainreaction

Reference

1. Introduction to Practical Biochemistry, E.F Plummer Mu, Plummer Tata McGraw-Hill
Education,1998.

2. Molecular cloning: a laboratory manual,4™ed. J.Sambrook, Fritsch and T.Maniatis. cold
spring harbor laboratory press ,NewYork,2012

3. Essential cell biology : a practical approach volume 1: cell structure. John Davey,
J.Michaellord. Oxford university press, USA,2003

4. Principles and techniques of biochemistry and molecular biology (7"ed).keith Wilson
(editor),john walker (editor),Cambridge universitypress,2010.

15


syed
Highlight

syed
Highlight

syed
Highlight

syed
Highlight


© 00 N o 0o A WD P

Practical 11 Microbiology (MDBT 16)

. Sterilizationtechniques

. Preparation of culture media(Selective and Enrichedmedia)

. Staining techniques- Simple, Differential, Negative staining and Motilitystudies
. Determination of Bacterial growthcurve

. Enumeration of bacteria from environmental samples- soil, water, air andmilk.

. Pure culture techniques - Streak, pour plate and spreadplate.

. Biochemical tests for identification of bacteria (IMVIC, TSI, Catalase,Oxidase)
. Antimicrobial assay, phenol coefficient, agar plate sensitivitymethod.

. Water quality analysis - MPNmethod.

10. Milk quality analysis — MBRTmethod

References:

1.Microbiology- A Laboratory manual P. Gunasekaran . New age publications, New
delhi,1995.

2. Molecular cloning-A Laboratory manual. Sambrook, J , Fritsch. E.F, and T.Maniatis,
2"Edition. Cold spring Harbor Laboratory press, New York,1989.

3. Laboratory exercise of Microbiology, J.P. Harley and L.M. Prescott, 5"Edition, the
McGraw-Hill companies,2002.

4. Microbiology: A Laboratory Manual, J.G. Cappuccino and N. Sherman, Addison-
Wesley,2002.

5. Laboratory Manual of Experimental Microbiology ,R.M.Atlas, A.E.Brown and
L.C.Parks, 1995. Moshy,St.Louis,2002.

6. Laboratory manual in General Microbiology, N.Kannan, Panimapublishers.

7. Bergey’s Manual of Determinative Bacteriology. Ninth Edition J.G.Holt,
N.R.Krieg.,Lippincott Williams, Wilkin publishers, 2000.
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ELECTIVEL: MEDICAL LABORATORY TECHNOLOGY (MDBT 14A)

Objectives: to enable the students to learn about the General laboratory and
instrumentation. Know the significance of biological samples examination &to
understand the various types of infection and clinical symptoms caused by
microorganisms.

CO 1: Learn basic concepts of General lab techniques and quality control.
CO 2: Learn how to collect sample for urine and fecal and perform basic test.

CO 3: Learn the concepts of interpretation of results by performing lab tests.
CO 4: Learn the basis of Histology and performs sectioning of tissues.

CO 5: Learn the concepts of blood grouping, identifies blood group and understands blood banking
procedures.

UNIT I

General Laboratory and instrumentation: Code of conduct for laboratory personnel-safety
measures in the laboratory-chemical/Reagents, labeling, storage and usage .First aid in
laboratory accidents-Precautions and first aid equipments. Sterilization , preparation of
reagents .General approach to quality control, quality control of quantitative data.

UNIT Il

Clinical pathology: Urine analysis: Collection, composition, preservation, gross
examination, chemical examination. Significance of sugar in urine, ketone bodies, bile
pigment, hematuria, uric acid, microscopic examination of the urinary sediment: stool
Examination-specimen collection, pH, Interfering substance. Test for occult blood, fecal
fat, microscopic examination of stool specimen.

UNIT I

Clinical Hematology: Collection of blood-Anticoagulant, preservation ,Estimation of Hb,
PCV,WBC (TC & DC),RBC, platelets, ESR. Clotting time, bleeding time-normal value,
clinical interpretation .Serology-VDRL,CRP,RA, HIV,HBs Ag.

UNIT IV

Histology: Basic concepts of different mammalian tissues and their histological structure.
Different human organs and their gross and histological structure and functions.
Receiving of biospsy specimens at laboratory (Clinical notes/fixatives). Fixation of
tissue —different fixatives and their mode of action .Methods of decalcification. Use of

microtomes, selection and maintenance of knives, technique of section cutting
17
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&mounting on slides. Staining of tissue sections, preparation of different stains, staining
methods for Haematoxylin& Eosin.

UNIT V

Blood banking: blood group(ABO & Rh)-methods of grouping & reverse grouping .Basic
blood banking procedures- collection of blood, anticoagulants used, cross matching
,different screening ;tests including Coomb’s Test for incomplete antibodiespreparation
of different blood components for use and how to serve a requisition. preparation of red
cell suspension. Blood transfusion & hazards. Detect the time when to discard blood in
blood bank, computerized record.

References:
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3. Clinical laboratory practices in CMC procedure, CMC,Vellore.
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ELECTIVE 1: VIROLOGY (MDBT-14B)

Objectives: To understand the biology of viruses, pathogenesis, clinical features,
epidemiology and prophylaxis of dreadful viral infections in susceptible hosts.

CO 1: Learn basic classification of viruses and its cultivation procedures.
CO 2: Learn to perform viral diagnostic procedures and techniques.
CO 3: Learn the concepts of viral cycle and understands ways to detect plant viruses.
CO 4: Learn classification of virus, pathogenesis and mechanism involved in transmission.

CO 5: Learn the concept of viral vaccines and its mechanism of action and drug resistance
UNIT I

General Virology: Structure of viruses: Enveloped and non-enveloped viruses, Capsid
symmetries-icosahedral , polyhedral and helical, structural proteins-matrix proteins and
lipoproteins, viral genomic organization and replication-types of nucleic acids, protein
nucleic acid interactions and genome packaging, Virus related structures-viroids and
prions. Cultivation of viruses:In vivo ,Ex vivo/In vitro. Cytopathic effect-pock forming
unit.

UNIT 11

Viral diagnostic and detection methods: Sample processing-enrichment and
concentration, Direct methods of detection-light microscopy (inclusion bodies),electron
microscopy ,Immuno diagnosis ,hemagglutination, Complement fixation, neutralization,
Western blot, Radioactive Immuno precipitation Assay (RIPA), Flow Cytometry and
Immunohistochemistry. Nucleic acid based diagnosis: Nucleic acid hybridization, PCR,
microarray and nucleotide sequencing, LINE probeassay.

UNIT 111

Bacterio phages and plant viruses: Bacteriophage: Morphology, genome organization,
classification-Lifecycle-Lytic and Lysogenic Cycle, Head and tail phages-T4 phage-
phage-Filamentous Bacteriophages-174-M13,phage therapy for control of bacterial
poultry diseases. Viral Disease in Plants: Histological, physiological and cytological
changes in infected plants, Behavior of viruses in plants, Methods for detection of plant
viruses, Transmission of plant viruses through vectors-insects, nematodes and fungi.

UNIT IV
Clinical virology: Pathogenesis, clinical symptoms, epidemiology and prophylaxis of
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DNA Viruses-pox virus ,Herpes Virus ,Adenovirus, Hepatitis Virus. RNA Viruses-
Picorna Virus, Orthomyxo Virus, Rabies Virus, HIV. Oncogenic viruses; Virus induced
cell transformation and oncogenesis, Mechanism of cell transformation by tumor viruses,
Retrovirus mediated oncogenesis.

UNIT V

Viral vaccines and anti-viral drugs: Viral vaccine, conventional vaccines-killed and
attenuated, Modern vaccines-DNA vaccines, recombinant DNA/protein vaccines,
subunits vaccines, peptide vaccines, anti-idio type vaccines, edible vaccines,
immunomodulators (cytokines), adjuvants to increase immunogenicity of vaccines.
Antivirals: Interferons, designing and screening for antivirals, mechanisms of action,
antiretrovirals-mechanism of action and drugresistance.

References:
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7.Plotkin Stanley A.,WalterA.Orenstein, (2003), Vaccines Elsevier HealthSciences

8. Tyring. Stephen K.(2004),Antiviral Agents, vaccines, and Immunotherapies,Marcesl
Dekker

9. Timbury MC.(1994)Medical Virology X Edition. ChurchillLivingston.

20


http://www.ncbi.nlm.nih.gov/ICTV
http://www.ncbi.nlm.nih.gov/ICTV

ELECTIVE 1: BASIC ANALYTICAL METHODS (MDBT 14C)
Obijective: To provide knowledge of various analytical techniques in biological research
CO 1: Learn basic techniques and principles involved in analytical instrumentation.
CO 2: Learn to perform various chromatography technigues.
CO 3: Learn the concepts of centrifugation and blotting techniques.
CO 4: Learn about electrophoresis techniques and its types.

CO 5: Learn the basis of isotopic techniques and microscopic handling and its uses.

UNIT I

Electrochemical techniques- basic principles- The pH electrode- lon-selective gas-
sensing and oxygen electrodes- Elementary details of biosensors. Beer — Lambert law, light
absorption and its transmittance. Basic principles & brief outline of instrumentation of UV-
Visible Spectroscopy: Infrared Spectroscopy, NMR. Mass spectrometry. Spectrofluorimetry,
Flame photometry, Atomic absorption spectrophotometry— Principles, instrumentation and
applications

UNIT Il

Introduction & classification of chromatography. Theory, instrumentation &
applications of Column chromatography, TLC, Paper chromatography, GC, HPTLC and
HPLC - detection methods and systems qualitative and quantitative aspects applications.

UNIT Il

Centrifugation- basic principles-instrumentation-centrifugation units, Nature of
particles-centrifugation methods and accessories - sedimentation velocity-sedimentation
equilibrium-cell fractionation method. Differential, density gradient, isopyenic and
equilibrium centrifugation. Preparative and analytical ultracentrifugation techniques.
Isoelectric focusing- blotting methods-western- southern and northern- application- methods
in life sciences and biotechnology.

UNIT IV

General principles. Factors affecting the migration rate — sample, electric field, buffer
and supporting medium. Tiselius moving boundary electrophoresis. PAGE. SDS— PAGE.
Immunoelectrophoresis. Cellulose acetate membrane electrophoresis. Agarose gel
electrophoresis.

UNIT V

Radioisotopic techniques: Introduction to radioisotopes, Detection, Measurement and
uses of radioisotopes, Counting efficiency and autoradiography, Biotechnological
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applications Microscopy: Principles of microscopy, Fluorescent, Transmission and
Scanning electron microscopy, Confocal microscopy, Microtomy and analysis and
measurement of images.

References

1. Principles and Techniques of Practical Biochemistry (Paperback) by KeithWilson
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3. Principles of Physical Biochemistry (2nd Edition) by Kensal E van Holde,Curtis
Johnson, and PuiShing Ho (Hardcover — April 16,2005)

4. Physical Biochemistry: Applications to Biochemistry and Molecular Biologyby
David M. Freifelder (Paperback — Aug 15,1982)

5. Instrumental Methods of Chemical Analysis by G R Chatwal and S KAnand
(Hardcover — Jun1980).
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ELECTIVE 1: FOOD &NUTRITION (MDBT 14D)

Objectives: To enable students to gain a deeper understanding about principles of nutrition
and also to develop competence to carry out investigation in nutrition

CO 1: Learn basic concepts of nutrition and dietary and malnutrition

CO2:Learn concepts of macro and micronutrients, vitamins and minerals.

CO 3: Learn the importance of BMR and nutritive value of food according to ages

CO 4: Learn the facts behind food adulteration and remedies to overcome it.

CO 5: Learn about food preservation and food processing techniques.

UNIT I

Nutrition and Dietary System: Definition of food nutrition, basic food groups, physiological
role and nutritional significance of carbohydrates, protein, lipids, vitamins and minerals
.Jprotein malnutrition (Kwashiorkar) and under nutrition (marasmus) and their preventive,
curatives measures.

UNIT Il

Nutrients: Macro minerals: Calcium ,phosphorus Magnesium, sodium, potassium chloride.
Micro minerals :lron, zinc, copper, selenium, chromium, iodine, manganese, molybdenum
and fluoride. Ultra trace minerals :Arsenic, Boron, Nickel, silicon, vanadium & cobalt:
Digestion & absorption, Functions, Toxicity, interaction with other nutrients. Fat soluble
vitamins: Vitamin A, Vitamin D,E&k. Water soluble vitamins: Vitamin c, Thiamine,
Riboflavin, Niacin, Pantothenic acid, Biotin, Folic acid, Vitamin B12,Vitamin B6.

UNIT I

Nutritive and calorific Value of food: Unit of energy measurements of food stuffs by Bomb
colorimeter, calorific value and RQ of food stuffs. Basic metabolic rate (BMR), its
measurements and influencing factors, SDA of food. Nutritive value of protein, essential
amino acid. composition of balanced diet for infants, pregnancy and lactating women, old
age.

UNIT IV

Food adulteration & food poisoning: sources of floods, types ,advantages and disadvantages,
constituents of foods, carbohydrate ,protein, fats, oils, colors, flavours, natural toxicants.
Sources ,causes and remedies for acidity, gastritis, indigestion and constipation
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UNIT V

Food preservation and processing: food spoilage, causes of flood spoilage ,,types of food
spoilage, food preservations, food processing — different types, sterilizations & pasteurization
References:
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2.Car H.Synder: -the extraordinary chemistry for ordinary things, John Wiley & sonsinc,
NewYork,1992.
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11001.

24



SEMESTER 11
PAPER 4: IMMUNOLOGY (MDBT 21)

Objective: to provide the students insights into the various aspects of immunology such as
classical immunology, clinical immunology, immunotherapy and diagnostic immunology.

CO 1: Learn basic concepts of immunology and cells involved in immune response.

CO 2: Learn concepts of Antigens and antibodies and their types.

CO 3: Learn various antigen-antibody reaction techniques and their significance.

CO 4 : Learn basis of cytokines, MHC, HLA, Hypersensitivity and concept of Autoimmunity.
CO 5: Learn the principles of insitu techniques and vaccine techniques.

UNIT I

Introduction to the study of Immunology: Historic perspective, Overview and Concepts,
Humoral and cellular- Mediated Immunoresponses. Components of immunity, Innate and
Adaptive immunity, Cells and Tissues of the immune system: Cells involved in the Immune
response: Macrophages, B and T Ilymphocytes, Dendritic cells, Natural killer and
Lymphokine activated Killer cells, Eosinophils, Neutrophils and Mast cells. The lymphoid
organs: Bone marrow, Spleen, lymph nodes, MALT. Haematopoiesis and differentiation,
lymphocyte trafficking.

UNIT II

Antigens and Immunogenicity. Nature of Antigens and antibodies. Theories of Antibody
formation. Antibody structure, structural basis of Antibody diversity; Immunoglobulin as
Anitgen, Properties of immunoglobulin and subtypes.

UNIT Il

Antigen - Antibody Reaction, Strength of Antigen and Antibody reaction, Cross reactivity,
Precipitation and Agglutination reactions, Radioimmunoassay and ELISA. B-cell generation,
activation and differentiation. Antibody production, Regulation and Diversity.

UNIT IV

Cytokines: structure of Cytokines; function of Cytokines. Complement and its role in
Immune Responses. Complement fixation. Structure and function of MHC class | and I
molecules - antigen recognition and presentation, HLA typing, Cellular Immunity, Immune
tolerance and suppression, Hypersensitivity Reactions, Types of Hypersensitivity,
Autoimmunity.
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UNIT V

Hybridoma secreting monoclonal antibodies-Recombinant antibody molecules. Catalytic
Antibodies. Vaccine technology including DNA vaccines. Immunological techniques for
identification of infectious diseases : immune-electrophoresis, western blot, flowcytometry
and immune-fluorescence microscopy including in situ localization techniques such as FISH

and GISH.
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PAPER 5: GENETIC ENGINEERING (MDBT 22)
Objective:

To impart sound knowledge about core strategies of implementation and transmission of
genetic material at molecular and cellular levels and also about the techniques to alter the
genes to construct genetically modified organisms with biotechnologically desirable
characters.

CO 1: Learn basic concepts of genetics and enzymes involved in it.

.CO 2: Learn about plasmids, insertion vectors, cosmids and Gene fusion vectors and their types.
CO 3: Learn the concepts gene manipulation and cloning techniques.

CO 4: Learn the principles of recombinant selection and screening.

CO 5: Learn the knowledge of DNA technology in therapeutics and health care.

UNIT |

Tools of Genetic Engineering: Enzymes - endo&exo nucleases, Restriction endonucleases-
types, nomenclature, recognition sequences and mechanism of action; Isochizomers,
Isocaudomers - star activity, Methylation and modification. Ligases — types (NAD and ATP
dependent), mechanism of action. Role of Kinases, phosphotases, polynucleotide
phosphorylase, polynucleotide kinases, terminal transferase, Alkaline phosphatase, Reverse
transcriptase - Taqg polymerase.

UNIT 1l

Cloning vectors: General characteristics of vectors, Brief account of naturally occurring
plasmids. Promoter, MCS, Ori, and Marker genes-lac Z. Construction of pBR 322, pBR325,
pBR327, pUC8 , pUC 18 & 19 vectors and Expression vectors, Bacteriophage vectors,
Lambda phage, Insertion vectors, Replacement vectors, Cosmids, Phagemids, Mini
chromosomes, BAC’s, YAC’s, Shuttle vectors, Ti plasmids, Vectors for animals-SV40 and
Bovine papilloma virus.

UNIT 111

Gene cloning strategies and transformation techniques: Chimeric DNA, Cloning strategies-
ligation, Transformation and selection, use of adaptors and linkers, Homopolymer tailing in
cDNA cloning, genomic DNA libraries, Short gun method, Partial digestion, End
modification, Cloning from mRNA- Isolation and purification of RNA, Synthesis of cDNA,
Isolation of plasmids, Cloning cDNA in plasmid vectors, Cloning cDNA in bacteriophage
vectors. cDNAlibray. Advanced cloning strategies-synthesis and Cloning of cDNA, PCR
amplified DNA.

Transformation techniques: Preparation of competent cells, Physical methods -
Electroporation, Microinjection, Gene gun, chemical methods - PEG, DEAE, CacCl, calcium

phosphate precipitation method, liposome mediated method
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UNIT IV

Selection, screening and analysis of recombinants: Genetic selection - Insertional
inactivation, Antibiotic Resistant genes, lac Z genes, Blue white screening, o -
Complementation, colony hybridization, Immunological screening, Plaque hydridization,
Blotting techniques, DNA sequencing - chemical and enzymatic methods, PCR and its
variants, Preparation of radiolabelled and non - radiolabelled probes and its applications.

UNIT V
Applications of rDNA technology: Production of vaccines — Hepatitis B, Edible Vaccine,

Hormones — Somatotropin, Humulin, Blood clotting factor VIII , Interferons, Diagnostics of
inherited disorders and infectious diseases, Gene therapy, ADA- Cystic fibrosis.
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PAPER 6: GENETICS (MDBT 23)

Objective: To provide lucid knowledge in Principles of Genetics, overall view about genetic
makeup of organisms and to pave a path for the students to take up genetic engineering
research.

CO 1: Learn basic concepts of genetics and mendelian inheritance.

.CO 2: Learn about basis of blood grouping and inheritance in drosophila and man.

CO 3: Learn the concepts of sex linkage in drosophila and man.

CO 4: Learn the principles of genetic code, concept of operon and mutation and its types.

CO 5: Learn the knowledge of genetic engineering and simple laws.
Unit |

History of Genetics: Definition and scope of Genetics- Pre-mendelian genetic
concepts. Basis of Mendelian Inheritance and Mendelian genetics. Simple Problems
Relating to Inheritance. Structure of gene-Interaction of Gene-Commentary factors,
Supplementary factors, Inhibitory and lethal Factors-Atavism. Chromosome theory of
linkage, crossing over, recombinations and mapping of genes onchromosomes

Unit- 11

Blood Groups and their Inheritance in Human — Linkage and Crossing Over:-
Drosophila — Morgans’ Experiments — Complete and Incomplete Linkage, Linkage Groups,
Crossing Over types, Mechanisms — Cytological Evidence for Crossing Over, Mapping of
Chromosomes — Interference and Coincidence.

Unit-111

Sex Linkage in Drosophila and Man, Sex influenced and Sex Limited Genes — Non-
Disjunction and Gynandromorphs — Cytoplasmic Inheritance — Meternal Effect on
Limnaea(Shell Coiling), Male Sterlity (Rode’s Experiment). CO. sensitivity in Drosophila,
Kappa particles in Paramecium, Milk factor Mice.

Unit-1V

Nature and Function of Genetic Material — Genetic code — Why the genetic code is
comma less, non ambiguous, degenerate triplet code. Fine Structure of the Gene — Cistron,
Recon, Muton — Gene Regulation — Operon Concept — Lac Operon — Positive and Negative
Regulation. Mutation — Molecular Basis of Mutation, Types of Mutation, Mutagens, Mutable
and Mutator Genes. Chromosomal Aberrations — Numerical and Structural Examples from
Human.

Unit-V
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Genetic engineering — Objectives, tools, gene cloning, and gene isolation. Transgenic

plants and animals, Animal Breeding — Heterosis, Inbreeding, Out Breeding, Out Crossing,
Hybrid Vigour. Population Genetics- Hardy Weinberg Law — Gene Frequency, Factors
Affecting Gene Frequency, Eugenics, Euphenics and Ethenics, Bioethics.

References:
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2. Goodenough, V., 1978. Genetics, 2"ed., New York Holt, Rinchart and Winston, 894
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PAPER 7: BIOINFORMATICS (MDBT 24)

Objective: to provide information an understanding of the major computational problems
in the field of molecular biology and to gain knowledge on molecular databases,
comparative genomics, pattern search, classification of sequence and structure, alignment
of sequence, rapid similarity searching, phylogenies, automated pattern learning,
representing and searching protein structure, gene expression profiling, clustering
expressed genes, discovering transcription factor bindings sites, discovering common
functions of co-expressed genes, metabolic pathways, signal transductionpathways.

CO 1: Learn basic concepts of data bases and its types.

CO 2: Learn concepts of algorithm and its significance.

CO 3: Learn the concepts of Gene expression analysis tools.
CO 4: Learn the concept of proteomic analysis tools.

CO 5: Learn the principles of pathway bioinformatics and web based tools.

UNIT I

Biological data bases: gen bank: sequence data/ types ; - protein data bases — ESTs STSs —
GSSs — HTGS; NCBI- PubMed- Entrez -BLAST — OMIM; Types Of Accession Numbers-
Locus Link, Unigene, Entrez, EBI and Expasy.

UNIT Il

Sequence alignment: alignment algorithms — global and local — significance ; BLAST
search steps —-BLAST algorithm —BLAST search strategies ; advanced BLAST-alignment
tools.

UNIT 111

Gene expression analysis tools: the mRNA-c DNA-libraries ; microarrays: experimental
design — probe — hybridization — image analysis — data analysis- biological confirmation —
microarray database.

UNIT IV
Proteomic analysis tools: protein domains and motifs — bio informatic tools for high
throughput protein analysis — protein structure — homology and functional genomics.

UNIT V

Pathway bioinformatics : protein — carbohydrate metabolism — biochemical cycles —

interconnection of pathways — metabolic regulation — translating biochemical networks into
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linear algebra —KEGG: theory and practice. computational methods : nucleic acid and
protein sequence databases; determining methods for sequence analysis, web based tools
for sequence searches, motif analysis andpresentation.
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PRACTICAL I11: LAB IN IMMUNOLOGY (MDBT 26)

Bloodgrouping

Lymphocyte subset identification andenumeration.
Radial immuno-diffusiontest.

Ouchterlony doublediffusion
Immunoelectrophoresis

Rocket Immunoelectrophoresis
LatexAgglutination

Quantitative Precipitinassay

. Complement fixationtest

10. ELISA

11. WesternBlotting

12. Antigen-antibody reaction (precipitation and agglutination reactiontests).

CoN R WM
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PRACTICAL IV

LAB IN GENETIC ENGINEERING AND BIOINFORMATICS (MDBT 27)

GENETIC ENGINEERING

. Isolation of genomic DNA from the given sample and its molecular weightdetermination
. Isolation of RNA from the given sample and its molecular weightdetermination

. Isolation of plasmid DNA from the givensample

. Restriction digestion of Lambda phageDNA

. Ligation of DNA and analysis byelectrophoresis

. DNA amplification by PCR andRAPD

. Preparation of competent cells and transformation by CaCl2 method and Selectionof

transformed colony by X-Galmethod

BIOINFORMATICS

1.
2.
3.

Restrictionmapping
PCR PrimerDesigning
ORFfinding
Homologysearch

Multiple sequencealignment

. Determination of molecular weight of proteins by SDSPAGE
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ELECTIVE 2: ENZYME TECHNOLOGY (MDBT 25A)

Objective: To provide knowledge of various enzymes and enzyme technology applied in
the industries.

CO 1: Learn about enzymes and its classification.

CO 2: Learn concepts of enzyme catalysis and activity.

CO 3: Learn the concepts of extraction and purification of extracellular and intracellular enzymes.
CO 4: Learn about various enzyme inhibition process and their significance.

CO 5: Learn about various enzyme immobilization techniques.

CO 6: Learn about enzyme applications in clinical and therapeutic use.

UNIT I

Introduction to enzymes: History of enzymes, nomenclature and classification of enzymes.
Structural features of Enzymes: Chemical nature of Enzymes: amino acids, protein
structure: Primary, secondary, tertiary and quartenery structure. Specificity of Enzymes:
Types of specificity, the koshland “induced fit” hypothesis, strain or transition-state
stabilization hypothesis.

UNIT 11

Enzyme Catalysis and Kinetics: Factors affecting the rate of chemical reactions, kinetics of
un catalyzed chemical reactions, kinetics of enzymes catalyzed reaction, methods for
investigating the kinetics of enzyme-catalyzed reaction, nature of enzyme catalysis,
inhibition of enzyme activity.

UNIT 111

Extraction and purification of microbial enzymes : Importance of enzyme purification,
different sources of enzymes. Extracellular an intracellular enzymes. Physical and
Chemical methods used for cell disintegration. Enzyme fractionation by
precipitation(using Temperature ,salt, solvent pH, etc.)liquid-liquid extraction, ionic
exchange,gel chromatography, affinity chromatography and other special purification
methods, Enzyme crystallization techniques. Criteria of purity of enzymes. Pitfalls in
working with pureenzymes.

UNIT IV

Enzymes inhibition and Co-factors: Irreversible, reversible, competitive, non-competitive
and un-competitive inhibition with suitable examples and their kinetic studies. Allosteric
inhibition ,types of allosteric inhibition and their significance in metabolic regulation &

their Kinetic study Vitamins and their co-enzymes: Structure and functions with suitable
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examples ,Metallo enzymes and Metal ions as co-factors and enzymes activators.

UNIT V

Immobilization of microbial enzymes and Enzyme Engineering: Methods viz. adsorption,
covalent bonding ,entrapment& membrane confinement and their analytical, therapeutic &
industrial applications. Properties of immobilized enzymes. Enzyme Engineering-
Chemical modification and site-directed mutagenesis to study the structure-function
relationship of industrially importantenzymes.

UNIT VI

Applications of microbial enzymes: Microbial enzymes in textile ,leather, wood industries
and detergents. Enzymes in clinical diagnostics. Enzyme sensors for clinical processes and
environmental analyses. Enzymes as therapeutic agents.
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ELECTIVE 2: DAIRY TECHNOLOGY (MDBT 25B)

Objective: to impart current knowledge of basic and applied microbiological aspects offluid
milks and dairy products for improved quality and foodsafety.

CO 1: Learn about microbes in milk and during production, collection and transformation.
CO 2: Learn concepts of microbiological processing techniques.

CO 3: Learn the concepts of milk quality and factors affecting milk quality.

CO 4:Learn the microbiological standards of dairy foods.

CO 5: Learn the knowledge of milk borne diseases and its prevention

Unit |

Common microbes in milk and their significance .sources of microbial contamination of raw
milk in influencing quality of milk during production, collection, transformation and storage.
Clean milk production and antimicrobial systems in raw milk. Microbial changes in raw milk
during long storage. Microbiological grading of raw milk.

UNIT 11

Microbiological processing techniques: bactofugation, thermization ,pasteurization,
sterilization ,boiling ,UHT, non thermal processes and membrane filtration of milk role of
psychrophilic mesophilic, thermophilic and thermoduric bacteria in spoilage of processed
milks and prevention microbiological standards (BIS/PFA) of heat treated fluid milks.

UNIT 111

Microbiological quality of dairy products; fat rich (cream and butter),frozen (ice
cream),concentrated (evaporated and condensed milk),dried milks(roller and spray dried),
infant dairy foods and legal standards. Factors affecting microbial quality of these products
during processing, storage and distribution. Pro biotics and pre biotics(GRAS),cloning -
sanitation, control of micro organisms in dairy processing.

UNIT IV

Microbiology quality of traditional dairy products; heat desiccated (khoa, burfi, peda,
kheer),acid coagulated (paneer, chhana, rasgulla), fermented (lassi, srikhand)and frozen
(kulfi).sources of microbial contaminants and their role in spolage. Importance of personnel
and environmental hygiene on quality of traditional milk products. microbiological
standards for indigenous dairyfoods.

UNIT V
Milk-borne diseases — viral and bacterial, zoonotic infections ,pathogens associated with
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fluids milks, dairy products and their public health significance. sources of pathogens and
their prevention .importance of bio flims, their role in transmission of pathogens in dairy
products and preventive strategies. regulatory control of dairy products, testing of milk and
milk products, treatment of dairy wastes.
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ELECTIVE 2: PHARMACEUTICAL TECHNOLOGY (MDBT 25C)

Obijectives: To impart knowledge on the importance of drug during life span. To enlighten
on the biotechnological modifications in drugs. To find mechanism of action of drugs used in
therapy.

CO 1: Learn about drug structure and features.

CO 2: Learn the responsiveness to drug and performs drug potency.
CO 3: Learn the concepts of genetically engineered drugs.

CO 4: Learn various mechanism of different types of drugs.

CO 5: Learn the knowledge of novel drug strategy.

UNITI
Drug- structural feature and pharmacology activity, pro drug concept. Absorption — first —
pass effect . distributor , metabolism- phase I, 11 reactions, action of cyto chrome p450 &

elimination of drug receptor- localization, type and subtypes, models and their drug- receptor
interaction, against & antagonist .

UNIT 11

Adverse response to drugs, drug tolerance, drug intolerance ,Idio SYNERACY
(pharmacogenesis), drug allergy. Tachyphylaxis, drug abuse, vaccination against infection ,
factor that modifies the effect of drug. Assay of drug potency — bioassay and immunoassay.

UNIT 111

Biotechnology and pharmacy: genetically engineered protein and peptide agents. novel
drug delivery systems — non conventional routes of administration. Anti AIDS drug
development, oncogenes target for drugs, multi- drugsresistance.

UNIT IV

Mechanism of action of drugs used in therapy of :respiratory system-cough, bronchial-
asthma, pulmonary tuberculosis .GIT — digestents , appetite suppressants. hypolipidemia
agents,, vomiting, constipation and peptic ulcer. antimicrobial drugs- sulfonamide
s,trimethoprim, cotrimoxazole, penicillin and macrolides . aminoglycosides, cephalosporin
and bacterial resistance .Insulin and oral diabetic drugs, anti fertility and ovulation inducing
drugs.

UNIT V
Drugs of plant origin: drug dependence and abuse- management of self poisoning cancer.

Chemotherapy- cytotoxic drug. immuno suppressive drug therapy. New biological targets
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for drug development. Novel drug screeningstrategies.
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ELECTIVE 2: GENOME TECHNOLOGY (MDBT 25D)

Objective: To enable us to understand genome organization and its relation to
biotechnological applications.

CO 1: Learn about various microbial genes and genomes arrangement.
CO 2: Learntechniques of interpretation of data in genes and genomes.
CO 3: Learn the concepts of phylogenetics and its significance.

CO 4:Learn about genomic library and its analysis.

CO 5: Learn the concept of omics and understand about gene networks.

UNIT I

Structural Organization: Definition, historical prospective and strategies. Prokaryotic and
Eukaryotic genome size & structure-genome physical mapping Structural and functional
annotations of genes and genomes.

UNIT 11

Genes and Genomes: Interpreting expression data using Gene ontology; Evolution of
modularity and transcriptional networks, Ribo switches metabolite sensing and translational
control-Microarrays-types and applications.

UNIT 111

Taxonomy and phylogeny: Basic concepts in Systematics, taxonomy and phylogeny;
molecular evolution; nature of data used in Taxonomy and Phylogeny,Definition and
description of phylogenetic trees various types of trees, phylo genetic analysis algorithms
such as maximum parsimony, UPGMA.

UNIT IV

Whole genome library: Whole genome shotgun sequencing: DNA sequencing theory pair
wise and end sequencing, the Institute for Genomic Research (TIGR),Celera Genomics.
Hierarchical shotgun sequencing, High throughput pyro sequencing, Next-generation
sequencing and full genome sequencing platforms and sequencing — tools in genome
analysis.

UNITV

Synthetic biology and bio engineering introduction to synthetic biology — metabolomics and
synthetic microbiology, predictive model building (metabolomes)- secondary metabolism
and synthetic biology — synthetic bacterium, mycoplasma laboratorium, omics concept —
metabolomics,transcriptomics,intactomics,phenomics,localizomes;  gene  networks  —
integration ofnetworks.

43


syed
Highlight

syed
Highlight

syed
Highlight


References:

1. From genes to genomes: concepts and applications of DNA technology
.JeremeyW.Dale, Malcom von schantz, Nicholas plant Wiley; 3 ed,2011

2. Molecular cell biology, Harvey lodish, W. H. freeman; seventh Ed2012

3. Gene and genome synthesis : technologies and applications .jingdongtian, crcpr
L1c;1 edition2014.

4. Molecular biology of the gene James D. Watson, Tania A. baker, Stephan p. bell,
Alexander Gann, Michalle Levine, Richard losick, Benjamin cummings; 7 edition
2013.

5. Molecular cell biology — Darnell lodish Baltimore .scientific American booksinc.

6. Human genetics, a. Gardener. R.T.Howell and T.Davies. published by VinodVasista
for viva books Privateltd.

7. Hartl, D.L.A Primer of populations genetics, I1l Ed. Sinauer associates Inc. Sunderland
2000

44



SEMESTER 111
PAPER 8: PLANT BIOTECHNOLOGY (MDBT 31)

Objective: This paper has been designed to give the students comprehensive knowledge
about the applications of plant Molecular biotechnology for increasing agricultural
production, environment improvement, human, nutrition and health. Help students to get a
career in both industry/R & D.

CO 1: Learn about various genome organization in plants.

CO 2: Learn about various types of culture media and cryopreservation techniques.
CO 3: Learn different types of vectors and concept behind plant genetics.

CO 4: Learn about various technigues behind gene transfer in plants.

CO 5: Learn the uses of transgenesis and concept of molecular pharming.

UNIT — I Genome organization in Plants: Nucleus, Chloroplast and Mitochondria, Molecular
Marker-aided Breeding: RFLP maps, linkage analysis, RAPD markers, STS, Microsatellites,
SCAR (Sequence Characterized Amplified Regions), SSCP (Single Strand Conformational
Polymorphism), AFLP, QTL, map based cloning, molecular marker assisted selection.

UNIT — 11 Plant Cell and Tissue Culture: Tissue culture media (composition and preparation),
Callus and suspension culture; Somaclonal variation; Micropropagation; Organogenesis; Somatic
embryogenesis; transfer and establishment of whole plants in soil; greenhouse technology.
Embryo culture and embryo rescue. Artificial seeds. Protoplast fusion and somatic hybridization;
cybrids; anther, pollen and ovary culture for production of haploid plants.Cryopreservation and
DNA banking for germplasm conservation.

UNIT — 111 Concepts in Plant Genetic Engineering :

Plant vectors :Co-integrate, binary vectors and viral vectors, 35S and other promoters,
Terminators, selectable Antibiotic resistance marker and reporter genes GUS gene, Lux gene and
GFP protein. Transgene stability and gene silencing.

UNIT-1V Methods of gene transfer in plants

Transient and stable gene transformation:Agrobacterium mediated gene transfer, Ti &RIi
plasmid, the process of T DNA transfer and integration. Physical method of gene transfer,
Particle bombardment, electroporation, microinjection, chemical mediated transformation,
silicon carbide mediated and floral dip method. Transplastomics: Chloroplast transformation:
advantages, vectors, success with tobacco and potato. Strategies for marker freetransformation.

UNIT-V

Application of transgenesis in crop improvement: Insect resistance, disease resistance, virus
resistance,herbicide resistance, and resistance to biotic &abioticstress. Transgenesis for male
sterility and terminator seed. Transgenesis for quality improvement: Protein, lipids,
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carbohydrates, vitamins & mineral nutrients. Molecular pharming: Exploitation of
Biotechnological techniques for plant therapeutic compounds - production of recombinant
proteins in plants. Expression of antibodies in plants for immunotherapy. Expression of
recombinant antibody fragments in plants.
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PAPER 9: ANIMAL BIOTECHNOLOGY (MDBT 32)

Objective: To provide an overview and current developments in different areas of animal
Biotechnology and its application.

COL1 : Learn about technique of culturing cells.

CO 2: Learns the nutrient supplements required for cell growth and cloning techniques.
CO 3: Learn the concepts of gene transfer and its potential applications.

CO 4:.Learn various mechanism behind production of vaccines.

CO 5: Learn the knowledge of cytotoxicity and apoptosis.

UNIT I

Culture of mammalian cells, Tissues and Organs, Primary Culture, Secondary Culture,
Continuous cell lines, Suspension cultures, Cryopreservation and transport of Animal
germplasm ( Embryo, Semen and ovum).

UNIT 11

Cell cultures media and Growth parameters of animal cell culture, Role of serum and
essential supplements to medium and their applications. Cell Synchronization, Cell cloning
Methods and Micromanipulation.

UNIT 111

Gene transfer to Animal cell, Animal Germ cell and development, Valuable genes for
Animal biotechnology, Transgenic Animals (story of Dolly) and gene knockout, Somatic cell
cloning and Hybridization, Transfection and Transformation of cells, Production of
transgenic animals — mice, sheep and fish. Potential applications of transgenic animals —
Animal models for diseases and disorders. Transgenic poultry, transgenic insects as
bioreactor.

UNIT IV
Commercial scale production of animal cells, application of animal cell culture for in vitro,
testing of drugs, testing the toxicity of environmental pollutants in cell culture, application of
cell cultures technology in production of pharmaceutical proteins, human and animal viral
vaccines.

UNITV
Stem cell culture, embryonic stem cells and their applications. Cytotoxicity, Apoptosis,
Tissue engineering. Diagnostic antigens and other pharmaceutical agents.
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PAPER 10: MICROBIAL BIOTECHNOLOGY (MDBT 33)

Objective: To understand the various processes involved in Microbial Technology uses in
industries for the production of Primary and secondary metabolites that will be useful for the
benefit of human beings.

CO 1: Learn about scope behind industrial based biotechnology engineering.

CO 2: Learn the concept of fermentation technology and its types.

CO 3: Learn principles of downstream processing and its uses.

CO 4:Learn various methods of immobilization and biotransformation techniques.
CO 5: Learn the concept of commercial important products and its significance.

UNIT |

Scope and importance of bioprocess engineering technology, Development and strain
improvement of industrially important microorganisms. Bioreactors: Typical structure of
advanced bioreactor and their working mechanism; Design features - Heat transfer and Mass
transfer; Specialized bioreactors- design and their functions; Airlift bioreactor, Tubular
bioreactors, Membrane bioreactors, Tower bioreactors, Fluidized bed reactor, Packed bed
reactors and Photo bioreactors.

UNIT 11

Fermentation technology: Natural and synthetic media; Strategies for media formulation,
sources of carbon, nitrogen, vitamins and minerals. Role of buffers, precursors, inhibitors,
inducers and antifoam agents. Types of fermentation process-submerged fermentation,
surface or solid state fermentation, batch fermentation, continuous fermentation, kinetics of
fermentation process, bioprocess control, monitoring of variables-temperature, agitation, pH
and pressure.

UNIT 111

Downstream processing: cell disruption, precipitation methods, solid-liquid separation,
liquid-liquid extraction, filtration, centrifugation, chromatography, drying devices
(Lyophilization and spray dry technology), crystallization-biosensors-construction and
applications

UNIT IV

Immobilization and Biotransformation: Methods of immobilization - adsorption,
crosslinking, ionic bonding, entrapment, encapsulation; Advantages and industrial
applications of Immobilization of enzymes and whole cells. Biotransformation of antibiotics,
steroids and their applications.

UNIT V

Production of Industrially important products: Alcohol- Ethanol, glycerol, butanol, Acetone;
Organic acids- citric, acetic, and gluconic acid; Amino acids- lysine, glutamic acid;
Antibiotics- penicillin, streptomycin, tetracycline; Vitamins- riboflavin; Enzymes- amylase,
protease; biodegradable plastic- polyhydroxyalkanoates (butyarate, propionate).
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PAPER 11: ENVIRONMENTAL BIOTECHNOLOGY (MDBT 34)

Objective: To acquire a basic comprehension of the environment in its totality and of its
problems and to provide an understanding of the environmental and biological challenges
facing society through the integration of biology with legal, regulatory and social issues.

1.CO: Learn aboutconcepts of Global warming and biological environment pollution control measure.
2.CO: Learn about different waste treatments and composting techniques.

3.CO: Learn the concepts of bioremediation ,its types and its applications.

4.CQO:.Learn various microbial recovery techniques and its uses.

5.CO: Learn various techniques of biodegradation and concept of bioenergy.

UNIT-I

Environmental pollution: Basic concepts and global issues-Global warming & Acid rain.
Pollution measurements- air and water. Biosensor in environmental monitoring.
Bioremediation of environmental pollutants in soil and water- oils, heavy metals and
detergents. Biofouling and Biosensors.

UNIT-II

Waste treatment: Waste water treatment: Physical, chemical and biological treatment
processes. Various industrial effluent treatment methods- Sugar, distillery, dairy, tannery and
pharmaceutical industries. Solid wastes: Types and characteristics. Solid waste disposal- land
filling, incineration. Biogas from solid waste. Composting and vermicomposting. Monitoring
parameters for composting.

UNIT-111

Bioremediation: Introduction of Bioremediation advantages and applications; Types of
bioremediation. Microbial remediation of phenolics-sewage nutrients (phosphate and nittare).
Impact of bioremediation in petroleum industry, paper industry, marine oil pollutants and
chemical industry. Phytoremediation advantages and applications (agriculture).

UNIT-IV

Biocorrosion and microbial mediated recovery: Microbial corrosion and its control
(petroleum industry and cooling tower system). Bio metallurgy- Bioleaching- application,
biotechnology approaches for heavy metal elimination from effluents. Bio-mediated recovery
of metals (gold and platinum). Recovery of petroleum-MEOR- Biosurfactant.

UNIT-V

Biodegradation: Biodegradation of organic pollutants: Mechanisms and factors affecting
biodegradation. Pollution problems and biodegradation of simple aliphatic, aromatic,
polycyclic aromatic hydrocarbons, halogenated hydrocarbons, azo dyes, lignin and
pesticides.Bioenergy.
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PRACTICAL V: LAB IN PLANT BIOTECHNOLOGY & ANIMAL
BIOTECHNOLOGY (MDBT 36)

Plant Biotechnology

1. Introduction to plant tissue culture-induction of callus and suspensioncultures.
Isolation and purify the protoplasts and check itsviability.
. Induction of somatic embryogenesis and analysis of differentstages.
. Extract the genomic DNA from plants byCTAB

. Culture and selection of Agobacteriumon Agarmedium

. Use of Agroinfilteration for Transient Expression inPlant

2.
3
4
5
6. Agrobacterium mediated genetransformation
7
8. Gusassay

9

. Analysis of WT/ Transgenic plant byPCR
10. Isolation of Total RNA fromleaves
11.Gene gun method oftransformation
12. Synthetic seedpreparation
Lab in Animal Biotechnology

1. Development of primary cell lines/maintenance of established celllines.
2. 