VERY IMPORTANT INSTRUCTIONS:
Kindly refer the official communication of the University in the
B.A. R&S file .

UNIVERSITY OF MADRAS

M.SC. DEGREE COURSES
CHOICE BASED CREDIT SYSTEM

REGULATIONS
(w.e.f. 2008-2009)
1. CONDITIONS FOR ADMISSION

Vide Appendix-A

2. ELIGIBILITY FOR THE AWARD OF DEGREE

A candidate shall be eligible for the award of thegree only if he/she has
undergone the prescribed course of study in a gelbffiliated to the University for a
period of not less than two academic years, pasisedexamination of all the four
semesters prescribed earning 90 credits and édfiuch conditions as have been
prescribed therefor.

3. DURATION OF THE COURSE
Two years Courses:
The duration of the course is for two academiayeansisting of four semesters.

5 year Integrated Course:
The Course is for five academic years. The fivadamic years will be divided
into ten semesters with two semesters per year.

4 EXAMINATIONS

There shall be four semester examinations: finstester examinations at the
middle of the first academic year and the secontkseer examination at the end of the
first academic year. Similarly, the third and fbusemester examinations shall be held at
the middle and the end of the second academic sespectively.

5. COURSE OF STUDY AND SCHEME OF EXAMINATIONS
NAME OF THE COURSE

1) M.Sc. APPLIED ELECTRONICS
2) M.SC. APPLIED MICROBIOLOGY
3) M.SC. BIOCHEMISTRY

4) M.SC. BIOINFORMATICS



5) M.SC. BIOTECHNOLOGY

6) M.SC BIOTECHNOLOGY & MANAGEMENT
7) M.SC. BOTANY

8) M.SC. CHEMISTRY

9) M.SC. COMPUTER SCIENCE

10) M.SC. COMPUTER SCIENCE & TECHNOLOGY (5 YEAR INTEGRAD)*

11) M.SC. ELECTRONIC MEDIA

12) M.SC. FOODS SCIENCE NUTRITION AND DIETETICS
13) M.SC. FOOD SERVICE MANAGEMENT AND DIETETICS
14) M.SC. GENERAL GENETICS

15) M.SC. HOTEL AND CATERING MANAGEMENT

16) M.SC. INFORMATION TECHNOLOGY

17) M.SC. MATHEMATICS

18) M.SC. MEDICAL LABORATORY TECHNOLOGY

19) M.SC. PHYSICS

20) M.SC.VISUAL COMMUNICATION

21) M.SC.ZOOLOGY

The scheme of examinations for different semesteali be as follows:

Vide APPENDIX-B

The following procedure be be followed for Interal Marks:
Theory Papers: Internal Marks

Best Two tests out of 3 10 marks

Attendance 5 marks

Seminar 5 marks

Assignment 5 marks

Break-up Details for Attendance

Below 60% - No marks
60% to 75% - 3 marks
76% to 90% - 4 marks
91% to 100% - 5 marks



Practical: Internal Marks 40

Attendance 5 marks

Practical Best Test 2 out of 3 30 marks

Record 5 marks
Project:
Internal Marks Best 2 out of 3 presentations m20ks
Viva 20 marks
Project Report 60 marks

6. REQUIREMENTS FOR PROCEEDING TO SUBSEQUENT
SEMESTERS:

(i) Candidates shall register their names for tlirstFSsemester examination after the
admission in the PG courses.

(i) Candidates shall be permitted to proceed fribra First Semester upto the Final
Semester irrespective of their failure in anyle# Semester Examination subject to the
condition that the candidates should register fiaha arrear subjects of earlier semesters
along with current (subject) Semester subjects.

(i) Candidates shall be eligible to proceed te fubsequent semester, only if they earn,
sufficient attendance as prescribed therefordnbySlyndicate from time to time.

Provided in case of candidate earning less than 6D%ttendance in any one of the
semester due to any extraordinary circumstance asichedical grounds, such candidates
who shall produce Medical Certificate issued by thathorised Medical Attendant
(AMA), duly certified by the Principal of the Colle, shall be permitted to proceed to the
next semester and to complete the course of sfugsh candidate shall have to repeat the
missed semester by rejoining after completion oflfisemester of the course, after
paying the fee for the break of study as prescripethe University from time to time.

7. PASSING MINIMUM :

a) There shall be no Passing Minimum for Internal.

b) For External Examination, Passing Minimum shalldbe&50%(Fifty Percentage)
of the maximum marks prescribed for the paper.

C) In the aggregate (External + Internal) the passmgmum shall be of 50% for
each Paper/Practical/Project and Viva-voce.

d) Grading shall be based on overall marks obtaingdrfial + external).

For M.Sc. Degree Course in Computer Science & Techiogy (5 year Integrated
course)
B.Sc. Degree Course in Computer Science and Techagl

A candidate shall be declared to have passed:
a) There shall be no Passing Minimum foernal.
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b) For External Examination, Passing Minimum shallobel0%(Forty Percentage)
of the maximum marks prescribed for the paper &arhePaper/Practical/Project
and Viva-voce.

c) Inthe aggregate (External + Internal) the passimgmum shall be of 40% .

d) He/She shall be declared to have passed the wkalaination, if he/she passes
in all the papers and practicals wherever presdribas per the scheme of
examinations by earning 140 CREDITS in Parts-1JIl},IV & V. He/she shall
also fulfill the extension activities prescribear@ng a minimum of 1 Credit to
qualify for the Degree.

8. CLASSIFICATION OF SUCCESSFUL CANDIDATES:

Candidates who secured not less than 60% of agggregparks (Internal +
External) in the whole examination shall be dedax have passed the examination in
the First Class.

All other successful candidates shall be declavdthve passed in Second Class.

Candidates who obtain 75% of the marks in the egage (Internal + External)
shall be deemed to have passed the examinatiomsinGfass with Distinction, provided
they pass all the examinations (theory papers, tipeds, project and viva-voce)
prescribed for the course in the First appearance.

9. GRADING SYSTEM:

The term grading system indicates a Seven (7)tFRgale of evaluation of the
performances of students in terms of marks obtaimedhe Internal and External
Examination, grade points and letter grade.

SEVEN POINT SCALE (As per UGC notification 1998)

GRADE GRADE POINT PERCENTAGE
EQUIVALENT

'O’ = Qutstanding 5.50 — 6.00 75 -100

"A’ = Very Good 450-5.49 65 -74

‘B’ = Good 3.50-4.49 55 -64

"C’ = Average 3.00 - 3.49 50-54

‘D’ = Below Average 1.50 - 2.99 35-49

'E’ = Poor 0.50-1.49 25-34

F' = Fall 0.00-0.49 0-24

10. RANKING:

Candidates who pass all the examinations prestifitdethe course in the first
appearance itself alone are eligible for Rankibgstinction.
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Provided in the case of candidates who pass ale#aminations prescribed for
the course with a break in the First Appearance tduine reasons as furnished in the
Regulations under “Requirements for Proceeding ubssquent Semester” are only
eligible for Classification.

11. PATTERN OF QUESTION PAPER

PART —-A (50 words):Answer 10 out of 12 Questions 10x 1 = 10 marks
PART —B(200 words):Answer 5 out of 7 Questions 5 x 5 = 25 marks
PART —C(500 words):Answer 4 out of 6 Questions 4 x 10 = 40 marks

12. APPEARANCE FOR IMPROVEMENT :

Candidates who have passed in a theory paper fape allowed to appear
again for theory paper / papers only once in otdemprove his/her marks, by paying
the fee prescribed from time to time. Such cartdilare allowed to improve within a
maximum period of 10 semesters counting from his/iest semester of his/her
admission. If candidate improve his marks, theniimproved marks will be taken into
consideration for the award of Classification onl$uch improved marks will not be
counted for the award of Prizes / Medals, RankRistinction. If the candidate does not
show improvement in the marks, his previous markdl e taken into
consideration.

candidate will be allowed to improve marks in tReacticals, Project,
Viva-voce, Field work.

13. TRANSITORY PROVISION:

Candidates who have undergone the course of gitidy to the academic year
2008-2009 will be permitted to appear for the exations under those Regulations for a
period of three years i.e., up to and inclusive Agril/May 2012 Examinations.
Thereafter, they will be permitted to appear foe tBxamination only under the
Regulations then in force.

*M.Sc. COMPUTER SCIENCE AND TECHNOLOGY (5 YEAR
INTEGRATED)
Structure of the Course and Evaluation Pattern:

If a candidate is unable to continue this course &dr the sixth semester,
he/she will be awarded B.Sc.(Computer Science & Tiegology) provided he/she has
passed in all subjects up to VI Semester.

* * %



APPENDIX-A
CONDITIONS FOR ADMISSIONS:

1. M.Sc. APPLIED ELECTRONICS

A Candidate who has passed any one of th@afimlg examinations of the
university of madras or an examination of thismy ather university accepted by the
Syndicate of this University as equivalent thetisteligible for admission:

(a) B.E.S (Bachelor of Electronics &ce)

(b) B.Sc in Electronics and CommunimatScience with mathematics as
allied subject, and

(c) B.Scin Electronics and mathematiesllied subjects.

2. M.Sc. APPLIED MICROBIOLOGY

The Candidate shall be admitted to the course geavihe/she has passed a
Bachelor's Degree in Science in Microbiology, Zaptp Botany, Chemistry, Biology,
Life Science, Bio-Chemistry, Home Science, Nutrtiand Dietetics, B.S.M.S [OR]
B.A.M.S [OR] B.U.M.S of this University or of anytleer University recognized by the
Syndicate as equivalent thereto.

Candidate shall be admitted to the examinatiory dgihlhe/she has taken the
qualifying degree in Science/ Medical subjects antned after having completed the
prescribed courses consisting of twelve years oflystand has passed the qualifying
examination.

3. M.Sc. BIOCHEMISTRY

A Bachelor's Degree in science with Biochemistrine@istry, Microbiology,
Life Sciences, Nutrition and Dietetics as their M&ubject of this University or any
other Qualification accepted as equivalent themt® eligible for admission to M.Sc
Degree Course



4. M.Sc. BIOINFORMATICS

A Candidate with a Bachelor's Degree in Sciemgethe disciplines of
Genetics,Biology, Biochemistry,Biotechnology, PlegsChemistry,Computer Science,
Botany, Zoology, Microbiology, Mathematics, Statist Nutrition, Foodservice
Management & Dietetics, Agriculture, B.E/B.Tech(&ich), B.V.Sc, MBBS, BDS,
B.Phar BPT & BCA from this University, or an examiion of some other Univesity,
accepted by the Syndicate as equivalent there#dl, Isé permitted to appear and qualify
for the M.Sc Bioinformatics Degree examination laEtUniversity after a Course of two
academic years in an affiliated college of thisuénsity.

5. M.Sc. BIOTECHNOLOGY

A Candidate with a Bachelor's Degree Snience in the disciplines
of,Biology, Botany, Zoology, BioTechnology, Micrabogy, Genetics, Chemistry,
Biochemistry, Physics, Agriculture from this Uniitgs or B.E/B.TECH (Biotech),
B.V.Sc, MBBS, BDS or an examination of some otherivigrsity accepted by the
Syndicate as equivalent thereto shall be permiibedppear and qualify for the M.Sc
Degree Examination of this University after a ceursf two academic years in an
Affiliated Colleges of this University.

6. M.Sc BIOTECHNOLOGY & MANAGEMENT

A Candidate who has Bachelor's Degre8dience in the disciplines of Biology,
disciplines of Biology, Botany, Zoology, Biotechogly, Microbiology, Genetics,
Chemistry,
Biochemistry, Physics, Agriculture from this Uniitgsor B.E/B.TECH (Biotech),
B.V.Sc, MBBS, BDS or an examination of some otherividrsity accepted by the
Syndicate as equivalent thereto shall be permitbedppear and qualify for the M.Sc
Degree Examination of this University after a ceuf two academic years in an
Affiliated Colleges of this University.

7. M.Sc. BOTANY

A Candidates who has passed the B.Sc. Degree Batam in Branch V Botony
as main subject of study of this University or aaraination of some University accepted
as equivalent thereto shall be eligible for admisgo the M.Sc Degree in Botany in the
Affiliated Colleges of this University.

8. M.Sc. CHEMISTRY

A Candidates who has passed the B.Sc. Degree Eatamnin Branch IV
Chemistry as main subject of study of this Uniugrsoir an examination of some
University accepted as equivalent thereto shallelgible for admission to the M.Sc
Degree in Chemistry in the Affiliated Colleges bistUniversity.

9. M.Sc. COMPUTER SCIENCE
Candidates with B.Sc. degree in Computer Scienc€amputer Science &
Technology or B.C.A. degree of this University omyaother degree accepted as



equivalent thereto by the Syndicate shall be digibr admission to M.Sc Computer
Science Degree Course.

10. M.Sc. COMPUTER SCIENCE & TECHNOLOGY (5 Year integrated)

Candidates seeking admission to the first yedhefintegrated M.Sc. Computer
Science and Technology course shall be requiretiaiee passed Higher Secondary
Examination conducted by Government of Tamil Nadwaiw examination accepted as
equivalent thereto by the syndicate, with Matheosa&i Physics.

11. M.Sc. ELECTRONIC MEDIA

A Candidate who has passed any degree examinatitimsoUniversity or an
examination of some other University accepted lgy 8lyndicate as equivalent thereto
shall be eligible for admission.

12. M.Sc. FOODS SCIENCE NUTRITION AND DIETETICS
B.Sc. Nutrition FSM D, B.Sc. CND, B.Sc. Home Sciemt any Science graduate
with PG Diploma in Nutrition and Dietetics/ PG Dopha in Catering Technology

13. M.SC. FOOD SERVICE MANAGEMENT AND DIETETICS
B.Sc. Nutrition FSM D, B.Sc. CND, B.Sc. Home Scieme any Science graduate
with PG Diploma in Nutrition and Dietetics/ PG Dopha in Catering Technology

14. M.Sc.GENERAL GENETICS

A candidate who has passed the B.8gré&e examination in any branch of Life
science / Biological Sciences: B.VSc., B.Sc (AgBi)Phar,BDS,BPT ,B.SC (Nutrition):
Bachelor’s Degree in Indian Medicine and MBBS & thiniversity of Madras, or an
examination accepted by the Syndicate as equivtiereto, shall be permitted to appear
and qualify for the M.Sc Degree examination o$tbniversity after a Course of two
academic years in an affiliated college of the @rsity.

15. M.Sc. HOTEL AND CATERING MANAGEMENT

Candidates seeking admission to the first yeathefMaster of Science (full —
time) Degree Course in Hotel and Catering Managérskall be required to posses a
B.Sc Degree in Hotel and Catering Management as swdiject of this University or any
other university accepted by the Syndicate as edgnv thereto.

16. M.Sc. INFORMATION TECHNOLOGY

A Candidates who has passed any Bachelor's defjneet ¢tess than three years
duration having studied Mathematics or Statistic8osiness Mathematics or Business
Statistics or Mathematical Physics as Main or Allmubject or any other degree course
from any other University accepted as equivaleateto.



17. M.Sc. MATHEMATICS

A candidate who has passed the B.Sc., degree ea@omrnn Branch |
Mathematics or B.Sc., Applied Sciences of this l@néity or an examination of some
other University accepted by the Syndicate as edemt thereto shall be permitted to
appear and qualify for the Master of Science (M)S2egree Examination of this
University after a course of two academic yearheUniversity Department /colleges
affiliated to the University of Madras.

18. M.Sc. MEDICAL LABORATORY TECHNOLOGY

A  Bachelor's Degree in science  with Biochemistry,
Chemistry,Microbiology, Life Sciences, NutritioncdDietetics as their Main Subject of
this University or any other Qualification acceptesl equivalent thereto are eligible for
admission to M.Sc Degree Course

19. M.Sc. PHYSICS

A candidate who has passed the B.Sc Degree Exaaminatbranch Il Physics
main with Mathematics as one of the ancillary scisjer B.sc Applied Science of this
University with Mathematics as one of the ancillanpjects or an examination of some
other University accepted by the Syndicate as edgmi thereto shall be eligible for
admission to M.Sc Degree course in Br.lll Physics.

20. M.Sc. VISUAL COMMUNICATION

A Candidate who has passed any degree examinatitimsoUniversity or an
examination of some other University accepted lgy Slyndicate as equivalent thereto
shall be eligible for admission.

21. M.Sc. ZOOLOGY

A candidate who has passed the B.Sc Degree Exaaminatbranch VI Zoology
or Advanced Zoology & Biotechnology Main of this Mersity or an examination of
some other University accepted by the Syndicategasvalent thereto shall be admitted
to appear and qualify for the M.Sc. Degree exanonadf this University after a course
of two academic year (4 semester) in an affiliatellege of this University.



1. M. Sc. DEGREE COURSE IN APPLIED ELECTRONICS

\"Al

FIRST YEAR
| SEMESTER:
SI. | Course Subjects Credits| Max. Marks
No | Components CIA | External
1. Core—1 Physics of Electronics Materials 4 5 5 7
2. Core — 2 Mathematical Methods 4 25 75
3. Core — 3 Advanced Digital Electronics 4 25 75
4, Core —4 Practical — | Applied Electronics 4 40 60
Elective — 1
5. | (within the Analog Circuit Design 3 25 75
Dept)
Elective — 2 (one of the elective offered by
6. | (Extra either computer sciences or physics 3 25 75
disciplinary) department)
[l Semester:
Sl. | Course Subjects Credits| Max. Marks
No | Components CIA | External
1 Core — 5 Electromagnet!c Theory and 4 o5 75
Electromagnetics
2. Core — 6 Quantum and Opto Electronics 4 25 7!
3. Core -7 Electronics Instrumentation 4 25 75
Practical — Il Computational
4 Core -8 Methods — C/C++ Programming 4 40 60
Elective — 3 , . .
5 (within the Wireless _and_ Fiber Optics 3 o5 75
Communication
Dept)
Elective — 4 .
6. (Extra Eumerlcal _Methods and 3 o5 75
o rogramming
disciplinary)
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2. M.Sc. DEGREE COURSE APPLIED MICROBIOLOGY

,\?(l)'_ Semester Co(r:nc;)lf)rr?gnts Name of the Subjects Credit Cmax. g)i:;?\al
1. | Core Microbial Taxonomy 4 25 75
2. Core General Microbiology and 4 25 75

I ) )
Laboratory Animal Science
3. I Core Immunology 4 25 75
4. Core Practicals - | * 4 40 60
I General Microbiology,
Physiology and Immunology
5. I Elective - | Metabolic Pathways 3 25 75
6. | Soft Skills 2
7. Il Core Virology 4 25 75
8. I Core Systematic Medical 4 25 75
Bacteriology
9. Il Core Mycology and Parasitology| 4 25 75
10. Core Practicals - 1l * Systematic 4 40 60
I Bacteriology, Mycology,
Parasitology and virology
11. I Elective - Il Biostatistics and 3 25 75
Bioinformatics
12. Il Soft Skills 2

* University Practical Examinations will be condedtin every semester only.
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FIRST SEMESTER

3. M.SC. DEGREE COURSE IN BIO- CHEMISTRY
COURSE OF STUDY AND SCHEME OF EXAMINATION

?\I. coriggf:nts Name of Inst. Credits Exam Maz. Marks
o Course Hours Hours CIA External
Chemistry of

1. | Core-1 Biomolecules 6 3 25 75

2. | Core -2 Biochemical 6 3 25 75
techniques

3. | Core -3 Practical - | 6 4 6 40 60

4. | Elective-1 Human 6 3 3 25 75
Physiology

5. | Elective -2 Nutritional 6 3 3 25 75
Biochemistry

SECOND SEMESTER

S. Course Name of Inst. . Max. Marks

No | components Course Hours Credits | Bxam.Hours CIA External

6. | Core-4 Enzyme 6 4 3 25 75
technology

7. | Core-5 Intermediary 6 4 3 25 75
metabolism -I

8. | Core-6 Intermediary 6 4 3 25 75
metabolism-I|

9. | Core-7 Practical Il 6 4 6 40 60

10. | Elective - 3 Essentials of 6 3 3 25 75

Extra Biochemistry
Disciplinary
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4. M.Sc. DEGREE COURSE IN BIOINFORMATICS

FIRST SEMESTER

S. Course Inst. | Credits | Exam Max
No | Components Name of Course hours (Hours) | marks
CIA Ext
1 | Paper1l Biochemistry 6h 4 3h 25 75
Core
2 | Paper2 Biophysical Chemistry 6h 4 3h 25 75
Core
3 | Paper3 Biostatistics 6h 4 3h 25 75
Core
4 | Paper 4 Theory and Practice of 6h 4 3h 25 75
Core Computer Science and
Programming (Practicals)
5 | Paper5 *Cell Biology / Introduction 6h 3 3h 25 75
Elective to Mathematical Methods
6 | Soft Skill 2 3h

* Cell Biology to be taken compulsorily by students with a BreMaths, Physics,
Computer Science, Chemistry and BE

Introduction to Mathematical Methods to be taken compulsorily by students with
B.Sc in any branch of Life Sciences, BDS, MBBBYSc, B.Pharm
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SECOND SEMESTER

S. Course Name of Course Inst. | Credits | Exam Max
No | Components hours (Hours) | marks
CIA
Ext

7 | Paper 6 Introduction to 6h 4 3h 25| 75
Core Bioinformatics

8 | Paper7 Molecular Biology and 6h 4 3h 25| 75
Core Biotechnology

9 | Paper 8 Biochemistry and 6h 4 6h 25| 75
Core Molecular Biology Lab

(Practicals)

10 | Paper 9 Theory and Practice of 6h 4 3h 25| 75

Core Computer Programming-
PERL and CGI (Practicals

11 | Paper 10 Programming in JAVA 6h 3 3h 25| 75
Elective

12 | Paper 11 Basics of Computer-aided| 6h 3 3h 25| 75
Elective (Other | drug design
Departments)

13 | Soft Skill 2 3h

14 | Internship 2
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5. M.SC DEGREE COURSE IN BIOTECHNOLOGY

Course of Study and Scheme of Examination:

First Semester

S. Course Name of Course Semester Inst.| Credits | Exam Max. Marks
No. | Components Hours HRS
CIA | External
1. | Paper-1 Core Biochemistry and 4 4 3 25 75
Biomolecules
2. | Paper-2 Core Molecular Genetics 4 4 3 25 75
3. | Paper-3 Core Molecular Cell 4 4 3 25 75
Biology
4. | Paper-4 Core | Practical | — 10 4 6 40 60
Practical (A)Biochemistry &
Biomolecules
(B) Molecular
Genetics
(C) Molecular Cell
Biology
5. | Paper-5 Biophysics and 3 3 3 25 75
Elective Biostatistics
6. | Paper-6 Molecular 3 3 3 25 75
Elective Developmental
Biology
7. Soft Skill - | 2 2 3 25 75

Total Credit 24
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Second Semester

S. Course Name of Course Semestef  Inst.| Credits | Exam Max.
No. | Components Hours HRS Marks
CIA | External
8. Paper-7 Plant Biotechnology | I 4 4 3 25 75
Core
9. Paper-8 Genetic Engineering| Il 4 4 3 25 75
Core
10. | Paper-9 Microbiology and Il 4 4 3 25 75
Core Immunology
11. | Paper-10 Practical Il —
Core Practical (A) Plant Il 10 4 6 40 60
Biotechnology
(B) Genetic
Engineering
(C) Microbiology ar
Immunology
12. | Paper-11 Introduction to Il 3 3 3 25 75
Elective Bioinformatics
and Computer
Applications
13. | Paper-12 Pharmaceutical Il 3 3 3 25 75
Elective Biotechnolog'
14. Soft skill - 11 Il 2 2 3 25 75
Totaedits: 24
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6. M.Sc. DEGREE COURSE IN BIOTECHNOLOGY AND
MANAGEMENT

Course of Study and Scheme of Examination:

First Semester

S. Course Name of Course Semestef  Inst.| Credits | Exam Max. Marks
No. | Components Hours HRS
CIA | External
1. | Paper-1 Biochemistry and| | 5 4 3 25 | 75
Core Biomolecules
2. | Paper-2 Management I 5 4 3 25 | 75
Core Principles
3. | Paper-3 Molecular I 5 4 3 25 | 75
Core Genetics
4. | Paper-4 Practical | — I 5 4 6 40 | 60
Core Biochemistry &
Practical
Biomolecules
Molecular
Genetics
5. | Paper-5 Biophysics and | | 4 3 3 25 | 75
Elective Biostatistics
6. | Paper-6 Molecular I 4 3 3 25 | 75
Elective Developmental
Biology
7. Soft Skill - | I 2 2 3 25 | 75

Total Credit 24
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Second Semester

S. Course Name of Course Semestef  Inst.| Credits | Exam Max.
No. | Components Hours HRS Marks
CIA | External

8. | Paper-7 Plant Il 5 3 25 | 75
Core Biotechnology

9. | Paper-8 Marketing Il 5 3 25 | 75
Core Management

10. | Paper-9 Genetic Il 5 3 25 | 75
Core Engineering

11.| Paper-10 Practical Il —
Core (A) Plant Il 5 6 40 | 60
Practical Biotechnology

(B) Genetic
Engineering

12.| Paper-11 Immunology Il 4 3 25| 75
Elective

13.| Paper-12 Pharmaceutical | Il 4 3 25 | 75
Elective Biotechnolog'

14. Soft skill - 11 Il 2 3 25| 75

Totaedits: 24
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7. M.Sc. DEGREE COURSE IN BOTANY

I SEMESTER
SEME | Paper Title of the paper Credit | Exa | Marks
STER m
Hrs | CIA | Ext
I I Plant Diversity- I- Phycology, 4 3 25 |75
Mycology, Lichens and Bryology
I I Plant Diversity- II — Pteridophytes, 4 3 25 |75
Gymnosperms and Paleobotany
I I Plant Diversity — III- Taxonomy and | 4 3 25 |75
Economic Botany of Angiosperms
I 1\Y Elective 1- Microbiology 3 3 25 |75
I \Y Practical-I Covering Theory 4 4 40 |60
Papers I and II
I VI Practical 2- Covering Theory 4 4 40 |60
Paper- II1
I - Soft Skilled course 1 1X2=2 |3 25 |75
II SEMESTER
SEME | Paper Title of the paper Credit | Exa | Marks
STER m
Hrs | CIA | Ext
II VII Environmental Botany, 4 3 25 |75
Phytogeography and Remote
Sensing
II VIII Developmental Botany- Anatomy 4 3 25 |75
and Embryology Palynology of
Angiosperms
II IX Elective-II Wood Technology 3 3 25 |75
I1 X Elective -III- Plant Research 3 3 25 |75
Methodology
I XI Practical- III Covering Theory 4 4 40 |60
Papers VII and VIII
I1 -—- Soft Skilled courses 2, 2 3 25 75
Soft Skilled courses 2, 2 3 25 75
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8. M.Sc DEGREE COURSE IN CHEMISTRY
FIRST SEMESTER

Sl. Course Subjects [Semester | Inst. |Credits |Hrs.|Max. Marks
No. | Components Hours CIA|External
1 Core Organic Chemistry-I I 6 4 3 | 25 75
2 Core Inorganic Chemistry-I I 6 4 3|25 75
3 Core Physical Chemistry-| I 6 4 3 |25 75
4| oo [noreeeChemsny [ 3 | 6|w] oo
5 Elective Chromatographic I 6 3 6 | 25 75

Techniques
6 Elective Bioorganic Chemistry I 6 3 6 | 25 75
7 Soft Skill I 2
SECOND SEMESTER
Sl Course Subjects |Semester | Inst. |Credits |Hrs. [Max. Marks
No. | Components Hours CIA|External
1 Core Organic Chemistry-I| I 6 4 3 |25 75
2 Core Inorganic Chemistry-I| 11 6 4 3|25 75
3 Core Physical Chemistry-I| 1I 6 4 3|25 75
R e 3 | 6| e
5 Elective .Analyticgl Techniques 1I 6 3 6 | 25 75
in Chemistry
6 Elective Bioinqrganic 1I 6 3 6 | 25 75
Chemistry
7 Soft Skill 2
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9. M.SC. DEGREE COURSE IN COMPUTER SCIENCE

First Semester

S.No.| Course Name of Course @l 4 Max.
components g £ § Marks
G| da1A JUE
1 Core -1 | Design and Analysis of Algorithms 4 3 2575
2 Core -2 | Advanced Java Programming 4 13 25 |75
3 Core -3 | Systems Software 4 3 25 15
4 Core — 4| Practical — I: Advanced Java Progragmih| 3 | 40 | 60
Lab
5 Core — 5| Practical — Il: Operating Systems Lab. 32|40 | 60
6 I\NAOD- Theoretical Foundations of Computer Science | 4 |3 P35
ajor
Elejctive -
1
7 SoftSkill- 213
1
Second Semester
S.No. | Course Name of Course @l . 4 Max.
components B §§ Marks
Ol wao CIA | UE
8 Core-6 | Computer Networks 4 3 25 7b
9 Core-7 Distributed Database Systems 4 |13 25 |75
10 Core—8 | Practical — lll: RDBMS lab. 2 3 40 60
11 Elec— 1| Elective — I 8 3] 25 7%
12 Elec -2 | Practical — IV: Based on Elective —I 2 |40 | 60
13 Non- Bio-informatics 3] 3| 25| 75
Major
Elective -
2
14 SoftSkill- 213
2
15 SoftSkill- 213
3
Elective - |

Multimedia Systems OR Network Programnfdfg Windows Programming

21



| Semester

10. M.Sc. DEGREE COURSE IN COMPUTER SCIENCE AND
TECHNOLOGY (FIVE YEAR INTEGRATED COURSE)

Subject code

Name of the Subject

Credits

Part 4, Paper
I

Language — I*

Part — I,
Paper |

English - I*

Allied—I:
Paper |

Mathematics — |

Allied—
II:Paper |

Applied Physics — |

Core —Paper |

Fundamentals of Digital Computers

Non  Major
Elective / VI
Tamil for non
Tamil
Students

Soft Skill

Il Semester

Subject code

Name of the Subject

Credits

Part 4, Paper
Il

Language — II*

3

Part— I,
Paper Il

English - II*

3

Allied—
I:Paper I

Mathematics — Il

5

Allied—I1:Paper Il

Applied Physics — Il

Core —Paper |

Practical — I Digital Lab

Non  Major
Elective / VI
Tamil for non
Tamil
Students

Soft Skill

2

* Syllabus for Language |, Il and English | & Il a@lh be followed as prescribed for
B.Com./B.C.A.
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11. M. Sc. DEGREE COURSE IN ELECTRONIC MEDIA

Course Code| Title of the Course C/E/S | Credit
Semester |

Core : Introduction to Human Communicati | C 4
Core : Television Productic C 4
Core ! Writing for Medie C 4
Core Videograthy C 4
Elective : Media Aesthetic E 3
Elective & Indian Cinem E 3
Soft Skills Soft Skills S 2
Semester I

Core'! Film Languag C 4
Core ¢ Story Development & Scriptwritin C 4
Core | Audio & Video Editing C 4
Core ¢ Radio Productiol C 3
Elective & Visual Culture in Indi E 3
Elective ¢ World Cinemi E 3
Soft Skills Soft Skills S 2
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12. M.Sc. DEGREE COURSE IN FOOD SCIENCE NUTRITION
AND DIETETICS

FIRST SEMESTER

S. |COURSE INST. EXAM MAX MARKS
No |COMPONENTS [NAME OF COURSE [SEMESTER | HOURS |CREDITS
HRS |CIA | EXTERN
1 |CORE PAPER | 6 HRS 4 3 25 |75
APPLIED
STATISTICS*
2 |CORE PAPER-II 6 HRS 4 3 25 |75
ADVANCED
HUMAN
PHYSIOLOGY**
3 |CORE PAPER i1 6 HRS 4 3 25 |75
ADVANCED FOOD
SCIENCE**
4 |CORE PAPER W1 6 HRS 4 3
BIOCHEMISTRY 25 |75
5 |CORE PAPER V 6 HRS 4 3 25 |75
COMMUNITY
NUTRITION**
SECOND SEMESTER
S. |COURSE INST. ExAM MAX MARKS
No |COMPONENTS [NAME OF COURSE [SEMESTER | HOURS |CREDITS
HRS |CIA | EXTERN
6 |CORE PAPER | RESEARCH I 6 HRS 413 25 |75
METHODOLOGY*
7 |CORE PAPER VII 1 6 HRS 6 |3 25 |75
LABAROTARY
TECHNIQUES
PRACTICAL
8 |CORE PAPER vl 6 HRS 413 25 |75
NUTRITION
THROUGH LIFE
CYCLE***+
9 ELECTIVE PAPER IX Food | 6 HRS 3 3 25 |75
INTER MICROBIOLOGY***
DISCIPLINARY
10 |EXTRA PAPER X 6HRS |3 3 25 |75
DISCIPLINARY |EXPERIMENTAL
FOODS**
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13

FIRST SEMESTER

. M.Sc. FOOD SERVICE MANAGEMENT AND DIETETICS

SL
NO

NAME OF
COURSE

SEMESTER

INST.
HOURS

CREDITS

EXAM

MAX MARKS

HRS

CIA [EXTERNAL

CORE

PAPER |

APPLIED
STATISTICS*

6 HRS

25 75

CORE

PAPER Il
ADVANCED
HUMAN
PHYSIOLOGY **

6 HRS

25 75

CORE

PAPER IlI

ADVANCED
FOOD SCIENCE **

6 HRS

25 75

CORE

PAPER IV
FINANCIAL AND
MARKETING
MANAGEMENT

6 HRS

25 75

CORE

PAPER V
COMMUNITY
NUTRITION**

6 HRS

25 75

SECOND SEMESTER

SL NO

NAME OF
COURSE

SEMESTER

INST.

HOURS

REDITS

EXAM

HOUSRS

MAX MARKS

CIA |EXTERNAL

CORE

PAPER VI
RESEARCH
METHODOLOGY*

6 HRS

3

25 75

CORE

PAPER/II
FOODFACILITIES
LAY OUT
EQUIPMENT

6 HRS

25 75

CORE

PAPER/III
NUTRITION
THROUGHLIFE
CYCLE****

6 HRS

25 75

ELECTI
VE
INTER
DISCIPL
NARY

PAPERIX FOOD
MICROBIOLOGY**

*

6 HRS

25 75

10

EXTRA
DISCIPL
NARY

PAPERX
I[ EXPERIMENTAL
FOODS**

6 HRS

25 75
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14. M.SC. DEGREE COURSE IN GENERAL GENETICS
FIRST SEMSESTER

MAX.
MARKS
&
= i " <
& COURSE s 3 ~ Z
COMPONENTS | NAME OF COURSE | W = ] : T}
= 0N L 0 < [
W 2 | | S| X%
n < O | |O |W
1 CORE ! Paper | Cell Biolog || 6 HRS |4 3 25 | 75
Paper Il
2 CORE 2 Microbial Genetics | 6 HRS. 4 3 25| 75
Paper llI
3 CORE 3 Eukaryotic Genetics | 6 HRS. 4 3 25| 75
4 | CORE 4 Paper IV |1 |e6HRs. | 4 | 3| 25| 75
Molecular Genetics
5 | CORES PaperV. Practical || lgyps |4 | 3 | 40| 60
ELECTIVE 1 -
6 |EXTRA paper Vi Principles of| | | gHrs. |3 | 3 | 25| 75
DISCIPLANARY y
7 SOFT SKILL | 2
SECOND SEMSESTER
MAX.
MARKS
&
2 53 |w 2
% COURSE b ¥ ~ Z
COMPONENTS NAME OF COURSE u = ] : L
= 0 L 0 < -
w 2 x| | 2| X
n < O|T |O | W
8 | CORE® Paper VI . Il |6HRS.| 4|3 | 25| 75
Population Genetics
9 | CORE7 Paper > Il |6HRS.| 4|3 | 25| 75
Human Genetics |
10 CORE ¢ Paper X Eco Geneti I |[6HRS | 4 |3 25 | 75
11 CORE ¢ Paper X1 Practical I |6HRS | 4 |3 4C | 6C
12 | ELECTIVE 2 | Paper Xl Il |6HRS.| 5|3 | 25| 75
Principles of Immunology
ELECTIVE :
13 EXTRA Paper XlIl  Biostatistics Il 6HRY. 3 3 2% 75
DISCIPLANARY
14 SOFT SKILL Il 2
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15. M.Sc HOTEL AND CATERING MANAGEMENT

First Semester

Sl. Course Name of Course | Sem | Inst. | Credit | Exam | Max. Marks
No | Components Hour s HRS
: CIA | Extern
al
1. | Paper-1 Food and I 6 4 3 25
Core Beverage 75
Controls
2. | Paper—2 Tourism I 6 4 3 25
Core Management 75
3. | Paper-3 Business I 6 4 3 25
Core Communication 75
4. | Paper—4 Facility I 6 4 3 25
Core Management 75
5. | Paper-5 Advanced Food I 6 4 3 25
Core Production 75
Management
6. | Paper—-6 Advanced Food I 4 3 3 25
Practical Production 75
Paper—7 Advanced Food I 4 3 3 25
7. | Practical and Beverage 75
Service
8. | Paper—8 Soft Skill — | I 2 2 3 25
75

Total Credits : 28

Second Semester
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Sl. Course Name of Course Sem., Inst. Credits | Exam Max. Marks
No. | Components Hours HRS
CIA | External
9. Paper—9 Eco Tourism I 6 4 3 25
Core 5
10. | Paper—10 Human Resource I 6 4 3 25
Core Management & 5
Legal Systems
11. | Paper—11 Advanced Il 6 4 3 25
Core Accommodation 5
Management
12. | Paper—12 Hospitality I 6 4 3 25
Core Management 5
13. | Paper-13 Extra Displinary Il 6 4 3 25
Allied 5
14. | Paper—14 Accommodation I 4 3 3 25
Practical Operations 5
15. Soft Skill — 1l Il 2 2 3 25
5

Total Credits : 25
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16. M.Sc. DEGREE COURSE IN INFORMATION TECHNOLOGY

First Semester

S.No. | Course Name of Course @l . 4 Max.
components 8 § E Marks
Ol Wao CIA | UE
1 Core -1 | C++ and Data Structures 4 3 25 |5
2 Core -2 | Computer Architecture 4 3 25 75
3 Core -3 | Database Management Systems 413 |25 |75
4 Elec-1 Elective - 4 3| 25| 75
5 Core -4 | Practical — I. Data Structures Lab. gsb++ | 2| 3 | 40 | 60
6 Core -5 | Practical — 1l : RDBMS Lab. 2 3 A 600
7 Soft Skill- 213 [ 25 | 75
1
Second Semester
S.No. | Course Name of Course @l . 4 Max.
components E %E Marks
G| d & CIA [ UE
7 Core —6 | Operating Systems 4 3 26 715
8 Core -7 | Programming in Java 4 3 25 75
9 Elec-2 Elective — I 3 3| 25| 75
10 Elec-3 Elective — Il 3 3| 25| 75
12 Core-8 Practical — Ill: Java Programming Lab. 2 |40 | 60
13 Elec -4| Practical — IV: Lab. Based on Elective |2 |3 |40 | 60
Soft Skill- 213 |25 | 75
2
Internship 213 25 75
Training
List of Electives
Elective — |

Visual Programming OR E-Commerce OR Programnming
Elective -II

Software Engineering OR Data Warehuysaind Data Mining OR Software
Testing

Elective Il

Internet Technology OR Network Programm®ig Windows Programming
Elective — IV

Practical 1V: Based on Elective -lli
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17. M.SC. DEGREE COURSE IN MATHEMATICS

Scheme of Examinations:

Code | Category | Paper Title of the Marks Durati | Credits
Paper CIA |UE |onfor
UE
Semester —|
Core I Algebra-I 25 75 3Hrs 4
Core Il Real Analysis-I 25 75 3Hrs 4
Core 1] Ordinary 25 75 3Hrs| 4
Differential
Equations
Core \Y% Graph Theory 25 75| 3Hrs 4
Elective |V Elective-I 25 75 | 3Hrs | 4
(Choose one from
Group-A)
Soft skills | VI Skill based courseql 25 79 3Hrs 2
Semester -
Core \l Algebra-ll 25 | 75| 3Hrs| 4
Core VIl Real Analysis- Il 25| 75| 3Hrs| 4
Core IX Partial Differential |25 |75 | 3Hrs | 4
Equations
Core X Probability Theory 25| 75| 3Hrs 4
Elective XI Elective-lI 25 |75 | 3Hrs | 4
(Choose one from
Group B)
Soft skill | XIl Skill based course - 125 | 75 | 3Hrs | 2
Soft skill | Xl Summer internship 2

Elective - | (Semester 1)

Any one of the following courses from Group-A sHadl chosen as an Elective-I for
Semester |.

Group-A:
1. Formal languages and Automata theory
2. Fuzzy sets and applications
3. Mathematical Economics
4. *Programming in C++ and Numerical methods
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Elective-Il (Semester II)

Any one of the following courses from Group-B shmélchosen as an Elective-II for
Semester |l

5. Discrete Mathematics

6. Mathematical Programming
7. Wavelets

8. *Java Programming
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18. M.Sc. DEGREE COURSE IN MEDICAL LABORATORY

TECHNOLOGY
FIRST SEMESTER
S. C:;Jr:ie Name of Inst. Credits Exam Max. Marks
No Course Hours Hours CIA External
ponents
Basics in
1. |cCore-1 Human 6 4 3 25 75
Anatomy and
Physiology
2. Core -2 Biochemistry 6 4 3 25 75
3. Core -3 Biochemistry 6 4 6 40 60
Practical |
4, Elective- 1 |General 5 3 3 25 75
Chemistry
5. Elective- 2 | Nutritional 5 3 3 25 75
Biochemistry
SECOND SEMESTER
S. Course Name of Inst. Credits Exam Max. Marks
No | components Course Hours Hours CIA External
1. | Core -4 Clinical 6 4 3 25 75
Biochemistry
2. | Core -5 Immunology 6 4 3 25 75
3. | Core -6 Clinical 6 4 6 40 60
Biochemistry
Practical Il
4. | Elective- 3 Endocrinology 5 3 3 25 75
5. | Elective- 4 | Basicsin 5 3 3 25 75
(ED) Physiology
7 Summer 2
Internship
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19. M.Sc. DEGREE COURSE IN PHYSICS

FIRST SEMESTER

MAX
x| 2 MARKS
o | 5 }
> COURSE % e |5/¢ <
| COMPONENTS NAME OF COURSE LéJ - |D|E| L |2
) [ o = o
L n @) o | W
wn = —
= X<
Ll
PAPER 1- MATHEMATICAL
CORE PHYSICS | | 6HRS| 4| 3| 25| 7
PAPER 2- CLASSICAL
CORE MECHANICS AND RELATIVITY | | 6HRS | 4] 3] 25
PAPER 3- QUANTUM
CORE MECHANICS.| | | 6HRS| 4| 3| 25
PAPER 4- INTEGRATED
CORE ELECTRONICS AND | | 6HRS| 4| 3| 25
MICROPROCESSOR 8085
CORE PAPER 5 - PRACTICAL-| * | | 6HRS| 4 40
SECOND SEMESTER
MAX
x| 2 MARKS
o w5 e ;
= COURSE n| Q@ 5|2 <
= | COMPONENTS NAME OF COURSE LIEJ eIE 2
L n O o | u
wn = >
= X
L
CORE PAPER €- QUANTUM MECHANICS | ' [ s 1ios | 4l 3| 25| -

PAPER 7 — ELECTROMAGNETIC
CORE THEORY AND PLASMA PHYSICS | 6HRS | 41 3] 25

CORE PAPER 8 — PRACTICAL - II* Il 6 HRS| 4 40
ELECTIVE - | PAPER 9 ) 6HRS] 4 3 25
ELECTIVE- Il PAPER 10 | 6HRS 4 3 25

33




20. M.Sc. DEGREE COURSE IN VISUAL COMMUNICATION

Course Code Title of the Course C/E/S| Credit
Semester |

Core : Introduction to Human Communicati C 4

Core ¢ Visualization & Storyboali C 4

Core ! Principles of Animatior C 4

Core ¢ Computer Grphics & Animatior-I (3D Max, C 4
Maya)

Elective . Media Aesthetic E 3

Elective : Indian Cinem E 3

Soft Skills Soft skills S 2

Semester I

Core 't Film Languag C 4

Core ¢ Story Development & Scriptwritir C 4

Core | Computer Graphics & Animati«-Il Designing C 4
with Maya

Core ¢ Character Animation & Camera Techniq C 3

Elective Visual Culture in Indi E 3

Elective ¢ World Cinemi E 3

Soft Skills Soft skills S 2
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21. M.Sc. DEGREE COURSE IN ZOOLOGY

SCHEME OF EXAMINATIONS

Semester |
Sl. | Core/Elective/ . Marks
No. EDP Name of the Course Credits Ext nt
1. | Core Animal Biochemistry 5 75 25
2. | Core Cell and Molecular biology 4 75 25
3. Core Genetics 4 75 25
4. Core Lab Course | 4 75 25
5. Elective Elective | 3 75 25
Semester Il
SI. | Core/Elective/ . Marks
No. EDP Name of the Course Credits Ext nt
6. | Core Biochemistry and Biophysics 4 75 25
7. | Core Animal Physiology 5 75 25
8. | Core Envwopmental Biology and 5 75 o5
Evolution
9. Core Lab Course I 4 75 25
10 | Elective Elective Il 3 75 25
11. | EDP I Biostatistics 3 75 25
Electives*

Fishery Biology

Entomology

Endocrinology

Toxicology
Sericulture

Costal Ecosystem

Aquaculture

* Colleges offering M.Sc. Zoology can choose anyEElectives from the list given.
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1. M.SC DEGREE COURSE IN APPLIED ELECTRONICS
SYLLABUS

PAPER I: PHYSICS OF ELECTRONICS MATERIALS
COURSE OUTLINE
UNIT 1 CRYSTAL LATTICES:

Crystalline Periodicity - Bravais lattice apdimitive vectors — Details of simple,
body-centered and face-centered cubic latticesimitRre cell — Wigner-Seitz cell and
conventional cell — Crystals structures and lataoel with bases — Hexagonal, close-
packed and diamond structures — Sodium chloridesju@e chloride and Zinc blend
structures. Diffraction by crystals Lattice plareexd Miller indices — Braggs and Laue
formalisms - Reciprocal lattice and diffraction First Brillouin zone — Laue method
and Crystal plane orientation — Crystal defects distbcations: an overview of the types
of defects of 0,1 and 2 dimensions.

UNIT 2 CRYSTAL GROWTH AND THIN FILM GROWTH

Elementary ideas in crystal growth — Melt ghiow- Zone refining — Non-melt
techniques — chemical transports.

Thin films: Concepts of thin film growth teaqnes — Evaporation, sputtering, Vapour
deposition — Epitaxial growth — Lattice matchingVapour phase epitaxy — MBE —
Structural features and influence of defects — Msiigcide films and applications —
Diffusion in polycrystalline thin films — Electro igration in conductor films — Barrier
layers — Dielectric layers of SiO2, SiN — Thin oxildyers.

UNIT 3 ELEMENTS OF BAND THEORY OF SOLIDS AND SEMICO NDUCTOR
MATERIALS

Electrical conductivity in metals— Conceptfode electron model — Periodic lattice
and Bloch’s theorem — Brillouin zones — Fermifaces — Density of states — Energy
band model and Band gap - Classification of Hietssemiconduting insulating
materials— Impurities and conductivity - Elemergamiconductors — Group IV materials
— Diffusion in Si — Chemical doping — Compound sssnductors: m-v & Il-Vi
compounds — Semiconducting properties and appicatof: Gallium arsenide, Indium
Phosphide and Antimonide - Isomorphous systemslfid8uand telluride of cadmium
and lead for special applications - Ternary conmgogemiconductor Hg ,Cd,Te —
Semiconducting oxides — ZnO and MgO .
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UNIT 4 DIELECTRIC MATERIALS, INSULATING AND ACTIVE
DIELECTRICS:

Polarization — Local Field — Dielectric congtaand polarisability — Behaviors of
Dielectric materials in an AC Field — Energy loss.

A. Insulating dielectrics: Synthetic liquids — Polymer Fibrous materials, mica and
mica materials.

B. Ferroelectrics: Classification — Ferro electric agpors and semiconductors —
Dopant effects in barium titanate.

C. Piezoelectrics: Ceramics and single crystals.
Pyroelectrics: Quartz, niobate and tantalite ofiilim — Electrets — Liquids
crystals.

UNIT 5 MAGNETIC MATERIALS AND OPTOELECTRONIC MATERI  ALS

A. Magnetic materials: Classification of magnetic mate — Soft and hard magnetic
materials — Applications — Ferrites: Production apglications in electronics —
Magnetic films — Magnetic recording materials — Apttous magnets — Dilute
magnetic semiconductors (an overview only).

B. Optoelectronic materials: Optical band gap - Malsrfor light emitting devices —
Semiconductor compounds like GaP, ZnS, CdS, GaNs Adr optoelectronics —
Junctions in luminescent devices — Laser materidaterials for light detecting
devices —Overview of ternary systems HgCdTe, PkeSnGalnAs.

BOOKS FOR STUDY:

A.J. Decker, 1986, Solid State Physics, Macmilladfid.

C. Kittel, 1996, Introduction to Solid State Physiz" Ed., Wiley. NT.

S.0. Pillai, 2002, Solid State Physic¥,Ed., New Age International, New Delhi.

S.O. Pillai, 1994, Problems and Solutions to S@téte Physics, New Age

International, New Delhi.

3. B.M. Tareev, and P.S. Ivanov, 1980, Electrical Radlio Engineering Materials,
MIR Publishers.

4. C.R.M. Gravenor, 1989, Microelectronic Materialsa@uate Students Series in

Materials Science and Engineering, B. Cantor (EpAalam Hilger, Bristol.

NEDNE

BOOKS FOR REFERENCE:

A.J. Dekker, Electrical Engineering Materials, RiegrHall of India.

2. A.G. Mines, Semiconducting Devices and IntegratddctEonics, Van Nostrand
Reinhold, NY.

D.M. Martin, 1967, Magnetism in Solids, LondonfidifBooks.

Anderson, Dielectrics, Benjamin Publishers.

=

=W
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2. E.P. O'Reilly, 2002, Quantum Theory of Solids, Tay& Francis, London.

3. D.K. Schroder, 1990, Semiconductor Material and iDe\Characterization, Wiley
NY.

4. M.A. Wahab, 1999, Solid State Physics, Narosa, Reini.

PAPER Il - MATHEMATICAL METHODS

The students will

) learn the necessary mathematical techniques fdyzang electrical networks.

i) Understand the use of basic mathematical func@emsadvanced techniques
useful in the analysis of electronic devices.

iii) be able to apply Fourier and Laplace transformthénfield of digital signal

processing.

iv) be able to apply probability distributions in presecontrol and quality
control, and

V) learn the set theory, which is the basis of contmirtal science.

COURSE OUTLINE

UNIT 1 COMPLEX VARIABLES:

Analytic functions — Cauchy-Riemann conditions -plage equation in two dimensions
— Expression for exp z — Euler's formula — Genssedlon of trigonometrical and
hyperbolic functions — Cauchy’s theorem — Cauchggral formulae — Zeros and poles —
Taylor series and Laurent series — Residue theerdpplications of complex variables:
Resolution into partial fractions — Zeros of norizmedl Butterworth polynomials and
Butterworth poles in the s-plane — Circuit Analysi€valuation of real integrals using
contour integration — Application in transfer fuiocis.

UNIT 2 FOURIER TRANSFORMS:

Fourier integral theorem — Generation of adaiflFourier transforms — Fourier cosine
and sine transforms — Form Fourier integral to hepltransform — Simple applications
in digital signal processing.

UNIT 3 LAPLACE TRANSFORMS:

Generation of a Table of Laplace transformd$nwerse Laplace transform using
calculus of residues — Solution linear differengguations with constant coefficients —
Simple applications in feedback control systemsctelcal network, circuits with L.C,R
for periodic and non-periodic signals, poles anmbeg of network functions, time and
frequency domain response from pole zero plot tage transfer function.

UNIT 4 :SETS, FUNCTIONS AND PROBABILITY
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Set theory: - Relationships between sets — Op&Ersin sets — Set indenties — Principle
of inclusion and exclusion — Minsets. Relation®inary relations — Partial orderings —
Equivalence relations. Functions: - Propertiefuattions — Composition of functions —
Inverse functions — Permutation functions.

DISCRETE PROBABILITY: Finite probability — Probability distributions —
Conditional probability — Independence — Bayesbtieen — Mathematical expectation.

Books for study:

1.

2.

8.
9.

M. Abramowitz and I.A. Stegun, 1972, Handbook oftMamatical Funtions, Dover,
NY.

M.D. Greenberg, Advanced Engineering Mathemati®Ea., Internatinal Ed.,

Prentice-Hall, NJ.

3. E. Kreyszig, 1999, Advanced Engineering Mathema88<€d., Willey, NY.
4.
5. J. Millman and CC Halkias, 1991, Integrated Eleaire: Analog and Digital Systems,

B. Grob, 1989, Basic Electronicét‘ &d., International Ed., McGraw-Hill, NY

Tata McGraw-Hill, Nedelhi

A.V. Oppenheim, A.S. Willsky, and S.H. Nawab, 198fgnals and Systems“Ed.,
Prentice Hall of IagNew Delhi.

R.T. Stefani, C.J. Savant, Jr, B. Shahian, and Gdstier, 1994, Design of Feedback

Control

Systems,"3Ed., Saunders College, NY.

M.L. Boas, 2002, Mathematical Methods in PhysicaeBces, Willey.

Judith L. Gersting, 2003, Mathematical Structumsdomputer Science™Ed.,
W.H. Freeman and Camp NY.

10.W.H. Hayt, Jr. (late), J.E. Kemmerly (late) and SDMurbin, 2002, Engineering Circuit

Analysis, &' edition, Tata McGraw-Hill, New Delhi.

Books for Reference:

1.
2.

3.

E. Butkov, 1968, Mathematical Physics, Addison-\WgsReading, MA.

H.K. Crowder & S.M. McCuskey, 1964, Topics in High&nalysis Macmillan,

NY.

R.P. Feynman, R.B. Leighton, and M. Sands, 1997ap@hms 22-25, The
Feynman Lecturers on Physics, Vol. 1, Narodsa, Neiki.

A.H. Robbins and W.C. Miller, 1995, Circuit AnalgsiTheory and Practice,
Delmar, NY.

L.A. Pipes and L.R. Harvill, 1971, Applied Mathenaat for Engineers and
Physicists, % Ed., McGraw-Hill, NY.

W.H. Press, S.A. Teukolsky, W.T. Vetterling, andPB.Flannery, 1993,
Numerical Recipesw in C, @nd Ed., Cambridge UnierBress, 1992; First
Indian Edition, Foundation Books, New Delhi.
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7. J.G. Prokis and D.G. Monolakis, 1996, Digital SigReocessing, Prentice-Hall of
India, New Delhi.

8. L.R. Rabiner and B. Gold, 1993, Theory and Applaa of Digital Signal
Processing, Prentice-Hall of India, New Delhi.

9. M.R. Spiegel, 1981, Complex Variables, Schaum’seSeMcGraw-Hill, NY.

10.M.R. Spiegel, 1974, Fourier Analysis, Schaum’s &McGraw-Hill, NY.

11.M.R. Spiegel, 1986, Laplace Transforms, SchaumieeSeMcGraw-Hill, NY.

12.G.P. Tolstov, 1962, Fourier Series, Prentice-Hdll,

13.M.E. Van Valkenburg, 1997, Network Analysis® &d., Prentice-Hall of India,
New Delhi.

14.C.R. Wylie and L.C. Barrett, 1995, Advanced Engjiiree Mathematics, 6 Ed.,
International Ed., McGraw-Hill, NY.

15.S. Hassani, 2000, Mathematical Methods, Spring¥t, N

PAPER Il — ADVANCED DIGITAL ELECTRONICS

Objectives of the Course
The students will learn the

)] various logic families and a comparative accourthefr performance.

i) Design of arithmetic logic units, programmable togirray, Synchronous
counter and registers etc.,

iii) Design and active filters.

iv) Working of D/A and A/D converters, display systeamsl recorders, and

V) Trouble shooting and maintenance of equipment.

COURSE OUTLINE

UNIT 1 LOGIC FAMILIES AND CIRCUITS:

DTL, TTL, ECL, 12L, CMOS circuits — CMOS dews — Inverters, NAND and
NOR gates — Comparative study — TTL to CMOS and GM@TTL interfacing — IC
technology — Monolithic, thin film and hybrid teablngies — Fabrication constraints
and design guidelines — Level of IC complexity €laing of IC — Limitations in IC
Technology

UNIT 2 CONTROL DIGITAL CIRCUITS AND APPLICATIONS:

Multi plexer — Demultiplexer — ApplicationsEncoder and Decoder — Design of
ALU — Programmable Logic Array (PAL) — Design of urders — Design of
synchronous MOD 3, MOD 5 and MOD 10 counters — @egf random sequence
counters — Serial and parallel registers — shdisters — Applications Controlling an
industrial process (Descriptive) — Sampling andamnaignal — Reconstruction of an
analog signal — Digital Processing of an analoghaig- Sample data — Control
system.
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UNIT 3 FILTERS:

Introduction to filtering — Butterworth and edtyshev polynomials — Low-pass,
High-pass, band-pass, filter design — First andrs@order active filters — Examples
— Single OP AMP band-pass & notch filters.

UNIT 4 SYSTEM DESIGN COMPONENTS:

Basic counter circuitry — Modes of operatioRrequency counter — Basic timers —
Accuracy — Examples — D/A and A/D converters — Iiggystems — 7-segment LED
display — LCD — Dot matrix display — Bar-graph d&spusing LEDs
UNIT 5 TROUBLE SHOOTING AND MAINTENANCE OF EQUIPMEN T:

Components testing — PCB testing — Test eqeippnusage — Elements of

electronic instrument fabrication techniques —ihatgdt testing and trouble shooting —
Electronic circuit drawing software packages.

BOOKS FOR STUDY:

1. Malvino and Leach, Digital Principles and Applicats, 4' Ed., McGraw-Hill.

2. Millman and Halkias, 1972, Integrated ElectronidsGraw-Hill.

3. M.M. Mano, 1995, Digital Design, Prentice-Hall aidia, New Delhi

4. A.S. Bouwens, 2000, Digital Instrumentation, TMH.

5. W.C. Bosshart, 1994, Printed Circuit Boards Desajd Technology, Tata
McGraw-Hill.

6. R.A. Gayakwad, 1994, OPAMPS and Linear Integratiedu@s, 3 Ed., PHI.

7. B.S. Sode, 1980, Introduction to System Design ¢$megrated Circuits, Wiley

Eastern.
8. J.R. Johnson, 1994, Introduction to Digital SigRabcessing, Prentice-Hall of
India, New Delhi.

BOOKS FOR REFERENCE:

1. T.L. Floyd, 1993, Digital Fundamentals" &d., Macmillan

2. Deboo and Burrous, 1987, Integrated Electronics Sathiconductor Devices,
Theory and Applications, McGraw-Hill Internatiortadi.

3. Taub and Shilling, Digital Electronics.

4. G.C. Barney, 1998, Intelligent Instrumentation,réiee Hall of India.

5. A.K. Sawhney, A Course in Electrical and ElectreniMeasurements and
Instrumentation, Dhanpat Rai & Sons.

6. E.O. Doeblin, Measurement System Application andi@e TMH, New Delhi.

7. A.D. Helprick and W.D. Cooper, 1996, Modern EleoimInstrumentation and
Measurement Techniques, PHI.

8. Morris, 1994, Principles of Measurements and Ims&mtation, Prentice-Hall.
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CORE PAPER IV — PRACTICAL — | APPLIED ELECTRONICS

Objectives

After performing these experiments, the studenlisbgiable to

i)
i)
ii)

iv)

design active filters and synchronous counters,
understand the encoding and decoding operations,
interface 8085 microprocessor with peripheral desi@and
carry out the data transfer operations

Any Twelve Experiments to be done

N =

©NO O AW

9.

OP AMP - Design of voltage controlled oscillator

OP AMP - Single pole and double pole active fil{@stterworth and
Chebyshev)

Digital to analog converter using IC 741 and R/2Bder.

Active filters — Low pass, high pass, band passkardl reject.
Up/Down counters using IC 7476/7473.

Design of synchronous counters — MOD 3, MOD 5 ar@@IV10
Encoders and decoders 8085 Microprocessor Expetsmen

LED interface (single LED ON-OFF — Binary countBCD counter, ring counter
and Johnson counter (8-bit)

Seven-segment display using buffers and LUT

10.DAC 0800 interface and wave form generation

11.

12.

13

ADC construction using DAC and OP AMP comparator
ADC 08089 interface

.Hex keyboard interface

14. Stepper motor interface

15.

16

Serial data transfer between two microprocesssrusging 8251

.Parallel data transfer between two microprocesgsiuking 8255

42



SEMESTER |
Elective Courses

ELECTIVE PAPER | — ANALOG CIRCUIT DESIGN

Objectives:

The students will learn the
i) principles, design and working of discrete eledtaircuits, and
i) analysis of external circuit blocks of integratéataits.

UNIT 1 DESIGN OF TRANSISTOR AMPLIFIERS:

Design of single transistor amplifier stage,iCE, CB, and CC — Their equivalent
circuits — Two port representation and applicatierSimilar consideration for JFFT
circuit designs and applications — Two stage tstaosiamplifier stages i.e., CC-CE,
CC-CB and Darlington configurations: Design, analyand applications — Cascade
amplifier (CE-CB) design and applications. Designddferential amplifier: DC
transfer characteristics — Emitter degenerationmyalSsignal analysis — Common
mode input resistance — Common mode and diffedlemibale gains — Source coupled
JFET pairs — Device mismatch effects in differdnéimplifiers — Basic MOS sub
circuits.

UNIT 2 OP AMP CIRCUITS:

Frequency response of OP AMP : Dominant — Rammpensation, Pole-zero
compensation and lead compensation — Different@lainplifier — Integrated circuit
tuned amplifier — Video amplifier — Stable AC coeglamplifier — Comparators —
Sample-and-hold circuit — Precision AC/DC convexter Logarithmic amplifiers —
Schmidt trigger.

UNIT 3 ANALYSIS AND DESIGN OF ACTIVE DEVICE CIRCUIT S:

Design of transistor current sources and achkbads — Simple current source —
Current source with current gain — Widlar curremiiree — Cascade current source —
Wilson current source — Current mirrors and douleDesign of CE amplifier with
active load — Emitter coupled pair with active loadMatching consideration in
transistor current sources — Design of supply ieddent and temperature
independent biasing — Zener reference bias cireuBand-gap reference bias circuits
— Problems in low level current sources — Desigleweél shifting networks — Bipolar
and FET input stage circuits — Design of internatuits of simple operational
amplifier.
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UNIT 4 PULSE CIRCUITS:

Transient response characteristics of semiottod diodes and transistors —
Triggered transistorized blocking oscillator — Mstable circuit with base timing and
circuit with emitter tuning along with their desigg — Recovery and loading
consideration — Astable transistor blocking osmllalesign and applications. Design
of time base generators (Sweep circuits): Geneatlufes of time base signals and
methods of generating a time base waveform — kneeimg and triggered time base
generators — Transistor constant current sweeplerMiveep and bootstrap sweep.

UNIT 5 PHASE LOCKED LOOPS:

Concept with block diagram — capture transiehbok and capture range — effect
of low pass filter on loop performance — Internatuits of VCO 566 and balanced
modulator and demodulator (1496) and their worlprigciples — Study of PLL 565,
562 and their applications.

Books For Study:

1. Millman and Taub, 1991, Pulse, Digital and switchimaveforms, Tata McGraw
Hill, New Delhi

2. Paul R. Gray and R.G. Meyer, 1991, Analysis andgdeand analog integrated
circuits, second edition, Jhon Wiley and Sons.

3. Jacob Millman and C.C. Halkias, 1971, Integratedcibnics, McGraw Hill,
New Delhi.

4. B. Ghosh, 2005, Fundamental Principles of Elecot®nBooks and Allied (P)
Ltd., Kolkata.

Books For Reference:

F.C. Fitchen Van Nonstrand Reinhold, Transistarutranalysis and design
Texas instruments staff, 1987, Transistor circagign, McGraw Hill
Millman and Grable, 1992, Microelectronics, McGrihil.

Signetics, 1992, Linear IC’s Applications.

M. Ghausi, 1985, Electronics circuits, Van Nonstr&einhold,

Howowitz and Hill 1992, Art of electronics, Cambgil University Press.
Williams, 1994, TMH, Practical transistor circugsign edition.

Nogok~wpnPE
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SEMESTER II
CORE COURSES

CORE PAPER V — ELECTROMAGNETIC THEORY AND APPLIED
ELECTROMAGNETICS

Objectives

The Students will be able to

) understand the concepts of electrostatics, magaéttssand electromagnetics
as applicable to electronics,
i) apply Maxwell’s equations to circuit theory

iii) understand the theory of wave guides and
iv) electromagnetic wave propagation.

Unit 1 ELECTROSTATICS AND MAGNETOSTATICS:

Electrostatic field - Divergence and curl of elestatic fields - Electric potential -
Laplace equation - Method of images - Multipole &xgion - Lorentz force law -

Biot-Savart law - Divergence and curlBf- Magnetic vector potential.
Unit 2 ELECTROSTATIC AND MAGNETOSTATIC FIELDS IN MA  TTER:

Polarization - Field of polarized object - Electdisplacement - Linear dielectrics -
Magnetization - Field of magnetized object - Auxili fieldH - Linear and non-

linear media.

Unit 3 MAXWELL'S EQUATIONS AND ELECTROMAGNETIC WAVE S:
Correspondence of field equations and circuit eqaat— Applications of circuit and
field theory — Series Circuit — Maxwell’'s equatich§eneralisation of circuit
equations — Maxwell’'s equations in free space andth&rmonically varying fields —
Continuity equations — Poynting theorem — Uniforiang wave — Concept of

intrinsic impedance of free space — Boundary caoorst

Unit 4
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Uniform plane wave propagation in good conductopaor conductor, in lossy
dielectric — Plane wave propagation in metallimftéoating - Plastic substrate and
application to thin film technology - Oscillatingeetric dipole — Power radiated by

current element - Radiation resistance.
Unit 5 GUIDED WAVES AND WAVE GUIDES:

Guided waves Transverse electric (TE) waves - Transverse ntag(EM) waves -
Transverse electromagnetic (TEM) waves - Velocitgropagation - Attenuation in
parallel-plane guides - Wave impedances.Wave GuRlestangular guides (RGS) -
TM waves and TE waves in RGs - Impossibility of TEMve in wave guides - TM
and TE waves in circular guides - Wave impedanoédscharacteristic impedances -

Dielectric slab wave guide.
Books For Study:

1. D.J. Griffiths, 2002, Introduction to Electratmics, 8 Ed., Prentice-Hall of

India, New Delhi.

2. E. C. Jordan and K. G. Balmain, 1995, Electrametig Waves & Radiating

Systems, ¥ Ed., Prentice-Hall of India, New Delhi.
3. John D. Kraus, 1992, EIectromagnetié'éEd., McGraw Hill International.

4. V.V. Sarawate, 1993, Electromagnetic Fields$ Afaves, Wiley Easter Limited.

Books For Reference:

1. D. Jackson, 1993, Classical Electrodynami®sEd., Wiley Eastern, New Delhi.
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2. B. Laud, 1995, Electromagnetic&? Ed., New Age International, New Delhi.

3. Lorrain and D. R. Corson, 1986, Electromagniiitds and Waves"2Ed.,

CBS, New Delhi.

4. R. Reitz, F. J. Milford and R. W. Christy, 198®undation of Electromagnetic

Theory, 3 Ed., Narosa, New Delhi.

5. Samuel and Y. Liao, 1994, Microwave Devices @mduits, 3d Ed., Prentice

Hall of India.

CORE PAPER VI — QUANTUM AND OPTO ELECTONICS

Objectives

The students will be able to

i) understand the theory of lasers,

i) learn various types of lasers,

iii) understand the basic principles of holography gtctal data storage
techniques,

iv) understand the fiber optic transmission theorytaaasmission characteristics
of optical fibers, and

v) understand the concept of nonlinear optics and@oliave propagation.

Unit 1 LASER THEORY:

Einstein coefficients - Population inversion - Liasgte equation for three level Laser -
Resonator - Vibrational modes - Open resonatorediold condition - Optimum output
coupling - Line broadening mechanism - Q-switchang mode - Locking.

Unit 2 TYPES OF LASERS
Solid state lasers - Ruby, Nd-YAG, and Nd-glassisenductor lasers - Gas lasers - He-
Ne, CQ, Ar—ion - Liquid lasers - Dye lasers.

Unit 3 LASERS IN OPTICAL STORAGE:
Basic principles of holography - Recording and restauction techniques - Optical data
storage techniques - Holographic optical data geraOptical computing

Unit 4 FIBER OPTIC SENSORS:
Fiber optic transmission theory - Different typédibers - Transmission characteristics
of optical fibers - Dispersion, attenuation, absiorp scattering losses - Fiber materials -
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Sensors - Intensity and phase modulated sensasplabement, temperature, pressure,
flow, magnetic and electric field sensors.

Unit 5

INTRODUCTION TO NONLINEAR OPTICS : Origin of nonlinear optics - Second
harmonic generation - Phase matching - Raman aildusn scattering - Qualitative
treatment of self-focusing - Phase conjugationlt@owave propagation.

Books For Study:

. B. B. Laud, 1991, Laser and Nonlinear Optics, WHastern, New Delhi.
. D. C. O’shea, W. R. Callen, and W. T. Rhodes, 1%78oduction to Lasers and
their Applications, Addison-Wesley, Reading, MA.
3. K. Thyagarajan and A. K. Ghatak, 1991, Lasers: Theand Applications,
Macmillan, Madras.
4. D. A. Krohun, 1988, Fiber Optics Sensors - Fundaaisnand Applications,
Instrument Society of America.

N -

Books For Reference:
J. T. Verdeyen, 1993, Laser Electronics, Rrertlall of India, New Delhi.
A. Yarin, 1991, Optical Electronics, HarcourtraBe Jovanovich College

Publishers.

3. J. Gowar, 1995, Optical Communication SysteRrgntice-Hall of India, New
Delhi.

4. G. Venkataraman, 1995, The Quantum RevolyBoviols.), Vignettes in Physics
Series, University Press, Hyderabad.

5. G. Venkataraman, 1992, Bose and His Statistioggnettes in Physics Series,
University Press, Hyderabad.

6. G. Venkataraman, 1993, At the Speed of Ligignettes in Physics Series,
University Press, Hyderabad.

N =

CORE PAPER VIl - ELECTRONICS INSTRUMENTATION

Objectives

The students will be able to

i) learn the characterization of a measuringrument

i) understand the accuracy and precision in nreasents.
iii) study the theory of various transducers arnmsses.

v) study the various testing and measuring instruments
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Unit 1 CHARACTERISTICS OF AN INSTRUMENT

Functional elements of a measurement system —cStataracteristics — Accuracy,
precision, bias, linearity, threshold, resolutibiysteresis, dead space, scale readability,
span, static stiffness, input impedance, repedtyatahd reproducibility - Errors and
calculation of errors in overall system — Dynanmiam@cteristics — Zero, first and second
order instruments - Responses for step, impudseprand sinusoidal inputs.

Unit 2 TRANSDUCERS AND SENSORS

Definition of transducer and sensor — Classificatad transducers — Pressure (strain
gauge, piezoelectric transducer), displacemente(p@metric, LVDT), temperature
(thermometer, thermistor, thermocouple) and phosisge (Vacuum & gas filled
phototubes, photomultiplier, photoconductive gafiptvoltaic cell) transducers.

Unit 3 BRIDGE MEASUREMENTS

Introduction - Wheatstone bridge - Kelvin bridgeGuarded Wheatstone bridge - AC
bridges and their applications — Maxwell bridge ayHbridge - Schering bridge - Wien
bridge.

Unit 4 TESTING INSTRUMENTS

Oscilloscopes — Block diagram — CRT Circuits — aift and horizontal deflection
systems — Delay line, Multiple trace — Probes —c&p@scilloscopes.

Unit 5 MEASURING INSTRUMENTS

Galvanometer — DC Ammeter & Voltmeter — Series ahdnt type ohm meters —
Calibration of DC Instruments - Multimeter — Altating current indicating instruments -
Watt-hour meter — Power factor meters — Pen recsrdeServo-recorders — Magnetic
recorders- Digital voltmeter — Multimeter — DMM cuits — Accuracy of digital
voltmeters - Guarding techniques.

Books for Study:
1. C. S. Rangan, G. R. Sarma and V. S. V. Mani918&trumentation Devices and
SystemsTata McGraw-Hill, New Delhi.
2. A. D. Helfrick and W. D. Copper, 1992, Moderte&ronic Instrumentation and
Measurement TechniqueBtentice-Hall of India, New Delhi.

3. A. K. Sawhney, A Course in Electrical and Elenic Measurement and
InstrumentatiorDhanpat Rai & Sons.

Books for Reference:
1. E. O. Doebelin, 1983, Measurement Systems Apjicatnd Design,
International Edition, 3 Ed., McGraw-Hill, NY.
2. D. V. S. Moorthy, 1995, Transducer and InstrumentaPrentice-Hall of
India, NewDelhi.
3. J. W. Dalley, W. F. Riley and K. G. McConnE993, Instrumentation for
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Measurementdyiley, NY.

3. B. C. Nakre and K. K. Chaudry, Instrumentation Meaments and
Analysis, Tata McGraw-Hill, New Delhi.

5. D. A. Skoog, Principles of Instrumental Anasy§™ Ed., Saunders College
Publishing.

CORE PAPER VIII - PRACTICAL Il - COMPUTATIONAL METH ODS —
C/C++ PROGRAMMING

Objectives

After performing these experiments the stislenll be able to appreciate the

mathematical methods learnt in the First Semester

(Tables of Legendre, Lagrange, Chebyshev and Hefalynomials will be given)

1. Zeros of the Legendre Polynomi&lg(x) (or roots of the equatid,(x) = 0 or
nodes of the Gauss-Legendre quadraturg)n X< 6, with Algorithm, Flow-chart,
C PROGRAM, and output.

2. Zeros of the Laguerre Polynomialgx) (or roots of the equatidy(x) = 0 or
nodes of the Gauss-Laguerre quadraturgn2< 6, with Algorithm, Flow-chart,
C PROGRAM, and output.

3. Zeros of the Hermite Polynomiat(x) (or roots of the equatiddn(x) = 0 or
nodes of the Gauss-Hermite quadratured 2< 6, with Algorithm, Flow-chart,
C PROGRAM, and output.

4. Zeros of the Chebyshev Polynomidléx) (or roots of the equatioR,(x) = 0 or
nodes of the Gauss-Chebyshev quadrature)) % 6, with Algorithm, Flow-
chart, C PROGRAM, and output.

5. Lagrange interpolation with Algorithm, Flow-chaC PROGRAM, and output.

6. Newton forward interpolation with Algorithm,dw-chart, C PROGRAM, and
output.

7. Newton backward interpolation with Algorithmptw-chart, C PROGRAM, and
output.

8. Curve-fitting: Least-squares fitting with Algorithnrlow-chart PROGRAM, and

output.

9. Numerical integration by the trapezoidal rad&h Algorithm, Flow-chart, C
PROGRAM, and output.

10. Numerical integration by the Simpson rulehwAlgorithm, Flow-chart, C
PROGRAM, and output.
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11. Numerical solution of ordinary first-ordédffdrential equations by the Euler
method,

with Algorithm, Flow-chart, C PROGRAM, andtput.

12. Numerical solution of ordinary first-order differgad equations by the Runge-
Kutta method, with Algorithm, Flow-chart, C PROGRARKNd output.

ELECTIVE PAPER IIl - WIRELESS AND FIBER OPTICS
COMMUNICATION

Objectives

To provide an understanding of modern telecommuinicaystems and the protocols
To provide a good knowledge of the principles auhnhology of fibre optics
communication.

Unit | : MODERN TELECOMMUNICATION SYSTEMS

Telephone communication Electronics: manual andraatic switching networks -
Overview of early systems of Strowger, Crossbar @taded program switching -
Exchanges: analog and digital exchanges - spegdirdiion and transmission - traffic
engineering, numbering plan, - WLL, radio pagiegvies.

Unit Il: MOBILE COMMUNICATION SYSTEMS :

Cellular concepts - role of base station and neabwitching centers - Hand-off
considerations — Communication frequency bandsguiency reuse — roaming - SMS,
GSM, GPRS, CDMA and EDGE - Speech coding technigld&scoders.

Satellite communication principles and GPS.

Unit [ll: FUNDAMENTALS OF FIBRE OPTICS

Optical fiber theory and applications - parameterd types of optical fibers - single and
multimode fibers, dispersion — intermodal and imtoaal - step and graded index fibers
- construction of optical fiber cables, loss medsians - absorption and scattering,
connector types and splices, misalignment and mamasses, power budget of optical
fiber link.

Unit IV: OPTICAL COMMUNIICATION DEVICES AND PROCESSES.

Optical fiber testing and parameter (cut off wangkh, loss per unit length, numerical
aperture, bending loss, connector/splice loss) uteagent. Power meter,

OTDR- principle and uses. Spectrum analyzer.

Optical Amplifiers, semiconductor optical ampligeEDFA, Raman Amplifier. WDM
and DWDM systems

Unit V: FIBER COMMUNICATION:

System: design:considerations for point to poimk i System architecture - optical
transmitters and receivers - elctro optic modukgtbion-linear effects and system
performance, Dispersion management, Soliton prdgagaAnalog and digital
modulation, bit error rate, eye diagram. Optical-aldop multiplexers. .
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Optical fiber networks, SONET, SDH.

Books for Study:

1. Telecommunication , T.Vishwanathan, PHI

2. Mobile Cellular Telecommunications, W.C.Y. Lé&;Graw Hill.

3. Introduction to Fiber Optics , A.Ghatak and Kyagrajan, Cambridge Univ. Press
4. Optical Fiber Communication Principles and SysteA. Selvarajan, S.Kar and
T.Srinivas, TMH

5. Optical Fiber Communications, Keiser, G. McGHdil, Int. Student Ed.

Books for Reference

1. Future Developments in Telecommunication, J.tiMaPrentice Hall

2. Fiber Optic Communication systems, G.P.Aggaiweey Eastern

3 Fiber optics and Optoelectronics, R.P. Khare 0@kPress

4. Introduction to Optical Electronics, K.A. Jonelgrper & Row

5. Principles and Applications of Optical communimas, M.K.Liu, McGraw Hill

ELECTIVE PAPER IV - NUMERICAL METHODS AND PROGRAMMI NG

Objectives
After undergoing this course the students will Ideao solve practical problems that
cannot be solved exactly by analytical methods.

Unit 1 SOLUTION OF EQUATIONS:

Determination of zeros of polynomials - Roots ohiwear algebraic equations and
transcendental equations - Bisection and NewtorhB@apmethods - Convergence of
solutions.

Unit 2 LINEAR SYSTEMS:
Solution of simultaneous linear equations - Gawsslamination - Matrix inversion -
Eigenvalues and eigenvectors of matrices - PoweJanobi Methods.

Unit 3 INTERPOLATION AND CURVE FITTING:

Interpolation with equally spaced and unevenly sdgmints (Newton forward and
backward interpolations, Lagrange interpolatio@uve fitting - Polynomial least-
squares fitting - Cubic spline fitting.

Unit 4 DIFFERENTIATIONS, INTEGRATION AND SOLUTION O F DIFFERENTIAL
EQUATIONS:

Numerical differentiation - Numerical integratioff rapezoidal rule - Simpson's rule -
Error estimates - Gauss-Legendre, Gauss-LagueattssS=Hermite and Gauss-
Chebyshev quadratures - Numerical solution of @imifferential equations - Euler

and Runge-Kutta methods.
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Unit 5 PROGRAMMING WITH C:

Introduction to C programming - C Fundamentalsra@tires — Memory concepts - Data
types — Constants — Variables — Arrays declarattoRsinters — Structures and unions —
File handling — String manipulation - Operators argressions — Sample programs -
Programs for the following computational methodg:4eros of polynomials by the
bisection method, (b) Zeros of polynomials/nondinequations by the Newton-Raphson
method, (c) Lagrange Interpolation, (d) Trapezoata Simpson's Rules, (e) Solution of
first order differential equations by Euler’'s Metho

Books For Study:

1. S. S. Sastry, 1992, Introductory Methods of Niica¢ Analysis, 29 Ed.,Prentice
Hall, New Delhi,.
2. V. Rajaraman, 1993, Computer Oriented Numehtethods, &' Ed., Prentice
Hall, New Delhi.
3. M. K. Jain, S. R. lyengar and R. K. Jain, 1996merical Methods for Scientific
and Engineering Computatior’ Bd., New Age International, New Delhi.
4. F.Scheid, 1998, Numerical Analysi&? Bd., Schaum's Series McGraw-Hill, NY.
5. W. H. Press, S. A. Teukolsky, W. T. VetterlingldB. P. Flannery, 1993,
Cambridge
University Press, 1992, Numerical Recipes@RFRAN, 2 Ed.,; First Indian
Edition, Foundation Books, New Delhi,.
6. J. H. Mathews, 1994, Numerical Methods for Mathtics, Science, and
Engineering, % Ed., Prentice-Hall, New Delhi,.
7. V. Rajaraman, Fortran Programming.
8. E. Kreyszig, 1999, Advanced Engineering Mathtéreag" Ed., Wiley, NY,.

Books For Reference:

1. M. A. Abramowitz and I. Stegun (Editors), 19Handbook of Mathematical
Functions, Dover, NY.

2. S.D. Conte and C. de Boor, 1981, Elementamnétical Analysis, An
Algorithmic Approach, % Ed., International Ed., McGraw-Hill, NY.

3. A. F. Gerald and P. O. Wheatley, 1994, Appliduamerical Analysis, % Ed.,
Addison Wesley, Reading, MA.

4. F.B. Hildebrand, 1993, Introduction to NuncatiAnalysis, 2 Ed., Tata
McGraw-Hill, New Delhi.

5. B. Carnahan H. A. Luther and J. O. Wilkes,q,9%pplied Numerical Methods,

Wiley, NY.

S. S. Kuo, 1996, Numerical Methods and Computsddison-Wesley, London.

W. H. Press, S. A. Teukolsky, W. T. Vetterlemgd B. P. Flannery, 1993,

Cambridge University Press, 1992, Numerical Recipe3, 2" Ed.,; First Indian

Edition, Foundation Books, New Delhi.

8. Banerjee, 2004, Numerical methods, Probalaliy Statistics, Books and Allied
(P) Ltd.
Kolkata.

NOo
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2. M.Sc. DEGREE COURSE IN APPLIED MICROBIOLOGY

SYLLABUS

SEMESTER - |
PAPERI MICROBIAL TAXONOMY
UNIT |

Taxonomy, systematics, identification: Taxonomidaérarchy- species-
type strains: culture collections; binomial nomeaate; system of classification-
phenetic, numerical taxonomy- similarity matrix,ndegrams with examples;
phylogenetic with examples; general characteristissd in classification- five

kingdom, six kingdom and eight kingdom systems.
UNIT Il

Classification of bacteria according to Bergey’'s ndal of systematic
bacteriology & edition (up to level of section); characteristafsmajor sections;

classification of archae, photosynthetic bactdfratrobacteriaceae, Mollicutes.
UNIT I

Classification of Fungi- characteristics of zygomtgs, ascomycetes,

basidiomycetes, and dueteromycetes.
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UNIT IV

Classification of Protozoa- classical 1980; offiggstem & 1993 cavalier-
smith. Distinguishing characteristics- ciliatesagéllates; sporozoa; heliozoans;

amoeba.

UNIT V

Classification of Algae- major characteristics ohlarophycophyta,
crisophycophyta, cryptophycophyta, euglinophycophy& rhodophycophyta.

Classification of viruses- animal viruses, planmuses and phages.

PAPER Il - GENERAL MICROBIOLOGY AND LABORATORY
ANIMAL SCIENCE
UNIT |

Microscopy — Its principles and application in theld of Microbiology
including the following: Dark field, Phase contragliuorescence microscopy.
Transmission and scanning electron microscopy. ciies, operation and
maintenance of: refrigerated and ultracentrifugespectrophotometer.
Lyophilizers. Staining methods — Gram, Acid fasteththromatic granules,
nuclear staining, capsule, silver impregnationg€la and other special staining

methods. Sterilization and disinfection methods thredr quality control.
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UNIT Il

Bacterial Anatomy, Structure, properties and bitisgsis cellular
components of bacteria — sporulation and its mdackan Growth and nutrition —
Nutritional requirements — Autotrophs, heterotrophsEnrichment cultures —
Growth curve —Kinetics of growth — Batch cultureSynchronous growth —

Measurement of growth and enumeration of cellsehfmgues of pure culture.

UNIT Il

Distribution of Algae - Thallus structure in alga®&eproduction in alga -
Life cycle patterns in algaeGhlamydomonas Volvox(Green algae) Nostoc —
Spirogyra (BGA) - Ectocarpus — SargassufBrown algae) -Poly siphonia—

Batrachospermun(Red algae) - Algal biotechnology.

UNIT IV

Laboratory Animal Science. Modern methods of camgnagements,
breeding and maintenance of laboratory animalsail2et account of nutrition,
proper handling, use of different species of Latmgaanimals like rabbits, mice,

rats, guinea pigs, monkeys, hamsters, fowl, sheep.

UNIT V

Breeding and handling of specific pathogen free t@niotic animals and
their maintenance and uses. Transgenic animal medBbasic — Methodology and

uses. Disposal of animal house wastes and usedaknimaboratory uses of
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animals with special reference to microbiology, hogenicity testing, antibody
production, toxin/toxoid testing, hypersensitivigsting, maintenance of microbes

in animals.

PAPER Il IMMUNOLOGY

UNIT |

History and scope of immunology: types of immunitynnate, acquired,
passive and active, Physiology of immune respondemoral immunity and cell

mediated immunity — Lymphoid organs.

UNIT Il

Antigen: Types — properties and functions: Immuobglin: structure,
function and techniques of purification, - Antibogyoduction — regulation and

diversity — polyclonal and monoclonal antibodies.

UNIT I

Antigen — antibody reaction including agglutinati@and precipitation
reactions — enzyme immunoassays —Radio immune fskagnunofluorescene,
Immunoperoxidase. Serodiagnosis Immunohaematoldgylamd groups. ABO

and RH incompatibility.

58



UNIT IV

Complement and its role in immune responses. HwpeiBvity —
anaphylaxis, cytotoxic reaction — Cell — mediated hypersensitivity —
Autoimmunity. Transplantation immunology and tunimmunology. HLA tissue

typing — major histocompatibility complex.

UNIT V

Vaccines: Principles underlying the preparationligé and attenuated
vaccines. Synthetic peptide vaccines. Immunizatisirationale, schedules and its

importance in public health.

PAPER IV
GENERAL MICROBIOLOGY, PHYSIOLOGY AND IMMUNOLOGY -
PRACTICALS - |

UNIT |

Microscopic Techniques: Light microscopy: Hay intus broth. Wet
mount to show different types of microbes, hangingp. Dark field microscopy:
To show motility of spirochetes and others. Phas®rast microscopy: To show
Eukaryotic Cell division, morphology etc. Fluoresce microscopy: Fluorescent

staining for mycobacteria, auromine, staining, Fdscent antibody techniques.
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UNIT Il

Washing and cleaning of glass wares: Sterilizafomciples methods:
Moist heat, Dry heat, Filtration, filtration of seand antibiotic solutions. Quality

control check for each method:

UNIT Il

Staining Techniques: Smear preparation, simplaisigi Gram’s staining,
Acid fast staining, Metachromatic granule stainit@gll wall, spore, capsule,

Flagella, Silver impregnation methods.

UNIT IV

Media Preparation: Preparation of liquid, solid aeanisolid media. Agar
deeps, slants, plates. Preparation of basal, edjcelective, enrichment media.
Quality control and uses. Preparation of Biochemiest media, media to

demonstrate enzymatic activities.

UNIT V

Microbial Physiology: Purification and maintenangct microbes. Streak
plates, pour plate, and slide culture techniquepfis transfer, growth and growth
requirements: Cell number, and cell proteins. Dimaunts, viable counts, pour
plate, streak plate. Bacterial growth curve — Tdirbetry, Anaerobic culture

methods.
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UNIT VI

Preparation of Bacterial Antigens (Crude prepamtisy homogenization
or sonication. Raising polyclonal antisera in expental animals. Rabbit or

Mouse with bacterial antigens, RBC (Demonstration)

UNIT VII

Agglutination & Haemagglutination reactions: Laté&gglutination -RF,
ASLO, CRP, Blood grouping, RH -Typing/IHA/RPHA. Ripitation reactions in
gels: SRID -single radial immunodiffusion. Doubl®munodiffusion. Immuno
electrophoresis and staining of precipitation linEsISA technique -HbsAg/ or

other Viral Markers.

UNIT VI

Preparation of Lymphocytes from peripheral blood dsnsity gradient
centrifugation.  Purification of Immunoglobulins: Anonium  sulphate
precipitation. Separation of IgG by chromatograpilsng DEAE cellulose or
Sephadex. Anaphylactic reactions in Guinea pigghus reaction in rabbits

(Demonstration only). Skin tests.
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ELECTIVE PAPER -1 METABOLIC PATHWAYS
UNIT |

Naming Enzymes — Enzyme components - Mechanismafree reactions
- Factors influencing enzymatic activity - Inhilbiti of enzyme action - Metabolic

channeling — Control of enzyme activity — Regulatod enzyme synthesis.

UNIT Il

Principles of Bio energetics - Oxidation —reductr@actions - Generation
of energy —Substrate Level and oxidation phosplgtom - Electron transport

chain

UNIT Il

Carbohydrate catabolism — Glycolysis — Pentose piteie pathway — ED
pathway — The Kreb's cycle — Energy yield in glysi and aerobic respiration —

Anaerobic respiration — Lactic acid fermentatioAleohol fermentation.

UNIT IV

Lipid Metabolism — Oxidation of lipids biosynthesis of fatty acids;
triglycerides; phospholipids; sterols. Protein aachino acid catabolism —

Oxidation of inorganic molecules — Photophosphdigta
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UNIT V

Bio chemical pathways of energy use — PhotosyriHetation of CO2 —
Biosynthesis of peptidoglycan — Biosynthesis ofdi§p— Biosynthesis of amino
acids -proline, arginine, aspartic acid, histidineterconversions-therionine,
isoleucine and methionine; isoleucine ,valine aadcine; serine and lysine;

Aspartate and pyruvate. Bio synthesis of purines@mimidines.

SEMESTER Il
PAPERV VIROLOGY

UNIT |

Brief outline of virology- discovery of virus- gerad properties of viruses-
general methods of diagnosis and serology- viriguigns, satellite RNAs and

virusoids.

UNIT Il

Bacterial viruses-OX 174, M13, MU, T4, lambda, Pstructural
organization-lifecycle-transcription-DNA replicatio and phage production.

Lysogenic cycle-typing and application in bactegahetics.

UNIT Il

Plant viruses-TMV- general characters- morphologptication-RNA as its

initiators of infection. Cauliflower mosaic virugransmission of plant viruses;
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common viral diseases of crop plants- paddy, cottomato, and sugarcane.

Viruses of cyanobacteria,algae, fungi and insects.

UNIT IV

DNA Viruses- Pox viruses, Herpes viruses, Adenasas, Papova viruses
and Hepadna viruses; RNA Viruses- Picorna, Orthamyaramyxo, Toga and

other arthropod borne viruses, Rhabdo, Rota, Hi¥ @ther Hepatitis viruses.

UNIT V

Epidemiology, Diagnosis and Treatment of Viral [ises; Viral Vaccines

and Antiviral agents.

PAPER VI - SYSTEMATIC MEDICAL BACTERIOLOGY
UNIT |

Philosophy and General approach to clinical coodgi of various
syndromes — General and specific syndromes. Indigemormal microbial flora
of human body. General attributes and virulencdofacof Bacteria causing

infections.

UNIT Il

Host Parasite relationships — Nonspecific host imenumechanisms.
Ground rules for collection and dispatch of climispecimens for microbiological

diagnosis.
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UNIT I

Morphology, classification, cultural characteristic Pathogenicity,
pathology, Laboratory diagnosis and prevention -ntb and treatment of
diseases caused by the following organisms: Stapbgti, Streptococci,
Pneumococci, Neisseriae (Gonococci & Meningococdorynebacterium,

Mycobacterium, Clostridium. Bacillus.

UNIT IV

Studies on Salmonella, shigella, Vibrios, Brucell&ram negative

anaerobes Spirochetes, Rickettsiae, ChlamydiaepMgsmas and ureoplasmas.

UNIT V

Zoonotic diseases and their control — Hospital aeduinfections —
Hospital Infection control committeee — functionsHespital waste disposal —

Ethical committee — functions.

PAPER VII MYCOLOGY AND PARASITOLOGY
UNIT |

Historical introduction to mycology structure anellicdifferentiation.
Lichens — ascolichens, basidiolichens, deuterolishe Mycorrhiza -
ectomycorrhiza, endomycorrhiza vesicular arbuscaigcorrhiza, fungi as insect

symbiont.
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UNIT Il

Morphology, Taxonomy, Classification of fungi, detien and recovery of
fungi from clinical specimens. Dermatophytes andrag of superficial mycoses.
Yeasts of medical importance, Mycotoxins, Antifuhggents, testing methods

and quality control.

UNIT Il

Dimorphic fungi causing systematic mycoses. Dint@oaus fungi,
opportunistic hyaline hyphomycetes, agents of zygmosis. Fungi causing
Eumycotic mycetoma. Newer methods in diagnostic otogy. Immunity to

fungal infections.

UNIT IV

Medical Parasitology: Introduction to Medical pat@alegy — classification,
host-parasite relationships, pathogenic mechanisrmassmission life cycle, lab
diagnosis, treatment etc. for the following: Pra@z Entamoeba, Aerobic and
Anaerobic amoebae causing human diseases. Toxaplasgptosporidium and
other protozoan parasites causing infections in.rhamshmania, Trypanasoma,

Giardia, Trichomonas, Balantidium.

UNIT V

Classification, Life cycle, Transmission, pathogéyi Lab. Diagnosis and

treatment for the following parasites:
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Helminths — cestodes — Taenia solium — T.saginala echinococcus —
Trematodes — Fasciola hepatica — Fasciolopsis buskiParagonimus —
Schistosomes. Nematodes - Ascaris, Ankylostoma,chiiris, Trichuris,
Trichinella, Enterobius, Strongyloides, Wuchereriaother parasites causing

infections in immunocompromised hosts and AIDS.

PAPER VIIIL - SYSTEMATIC BACTERIOLOGY, MYCOLOGY,
PARASITOLOGY AND VIROLOGY — PRACTICALS-II

UNIT |

Collection and transport of clinical specimens rPgeisites -Proforma -
Methodologies. Direct examinations -wetfilms/stags for  Faeces
(V.cholerae, shigella, Salmonella) Pus, Sputumodtiear/nasal/wound swabs,

CSF and other body fluids. Simple, differential @pecial staining methods.

UNIT Il

Cultivation methods -Transport media -Isolation Imoels -Basal
Differential Enriched, selective media & specialdigefor the pathogenic bacteria.

Biochemical identification tests for the respectbaeteria up to species level.
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UNIT I

Antibiotic sensitivity tests -Stokes & Kirby Bauerethods -Disc diffusion -
Dilution -Agar dilution & broth dilution -MBC/MIC Quality Control for

antibiotics and standard strains.

UNIT IV

KOH preparation of skin / nail scrapings for furagid for scabies mites
Hair infected under UV light. LPCB mount. Specitliss for fungi -Gomori, PAS
and Methanamine silver stain for sections. Culioratof fungi and their
identification -Mucor -Rhizopus, Aspergillus, Palliom, Candida, Trichophyton,
Microsporum, Epidermophtyon -SDA/corn meal agaideéstulture method -Germ

tube method -Sugar assimilation/fermentation tiestgeast.

UNIT V

Examination of parasites in clinical specimens foysts in Faeces -Direct
and concentration: methods -Formal Ether and Zirpghate methods -Saturated
salt solution method. Blood smear examination fatamal parasites. Thin smear
by Leishman's stain -Thick smear by J.B. stain. Wt for Microfilariae
Identification of common arthropods of medical impoce -spotters of

Anopheles, Glossina, Phelbotomus, Aedes, etc. BEoklsmites.
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UNIT VI

Isolation and characterization of bacteriophagemfroatural sources —
phage titration-T4. Study of virus infected planégiimal tissue culture — chick
embryo isolation- fibroblast culture — preparati@demonstration). Spotters of
viral inclusions and CPE- stained smears. Viralolegly- HAI-ELISA Kkits,

Western Blotting.

ELECTIVE Il - BIOSTATISTICS AND BIOINFORMATICS
UNIT |

Nature and scope of statistical methods and tivitations compilation,
classification ,tabulation and application in Ifeilences-graphical representation —
measure of average and dispersion stem and letd; flox and whisker plots,
coplots. Introduction to probability theory and tdisutions (concepts without

derivation) binomial, poission and normal (onlyid#fon and problems).

UNIT Il

Correlation and regression — concepts of samplimgl aampling
distribution — tests of significance based on t;telsi-square and F-test for means,
propotions variations and correlation efficientedhy of attributes and tests of

independence of contingency tables.
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UNIT I

Sampling methods- simole random, stratified, anstesyic and cluster
sampling procedures, sampling and non-samplingrerrinciples of scientific

experiments- analysis of variance- one way andviay classification.

UNIT IV

Overview of bioinformatics- database types. Gensmied human genome
project. Computer tools for sequence analysis; ifigmdand retrieving tools

similarity searching.

UNIT V

Pair wise and multiple sequence alignment. Strectuiunction

relationships. DNA micro array

TEXT BOOKS

1. Davis, B.D., Delbecco, R., Eisen, H.N. and GinsbukS. (1990)
Microbiology,5th Edn. Harper & Row, New York.

2. Arora, D.R. (2003)lext Book of Microbiology2nd Edn. CBS Publishers
& Distributors, New Delhi.

3. Dubey, R.C. and Maheswari, D.K. (2008)Text Book of Microbiology
1st Edn. S. Chand & Co. Ltd., New Delhi.

4. Boyd, R.F. (1998)General Microbiology Times Mirror, Mosby College
Publishing ,St Louis.

5. Prescott, L.M., Harley, J.P. and Klein, D.A. (1998icrobiology. McGraw
Hill, New Delhi.
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Roitt, I.M. (1998)Essential ImmunologyBlackwell Scientific Publications,
Oxford.

Weir, D.M. and Steward J. (199Bhmunology,/th Edn. ELBS, London.

Abbas, A.K., Lichtman, A.H. and Pober, J.S. (I9%kllular and
Molecular Immunology2nd Edn. WB Saunders, USA.

Humphrey, J.H. and White, R.G. (1995nmunology for Students of
Medicine, 5th Edn. ELBS, London.

Jagadish Chander (1998) Text Book of Medical Mycologynterprint,
New Delhi.

Greenwood, D., Slack, R.B. and Peutherer, J.F.(200Zdical
Microbiology, 16th Edn. Churchill Livingstone, London.

Finegold, S.M. (2000Diagnostic Microbiology,10th Edn. C.V. Mosby
Company, St. Louis.

Parija, S.C. (1996]ext Book of Medical Parasitologprient Longman,
Chennai.

Chatterjee (1986Yledical Parasitology Tata McGraw Hill, Calcutta.

Easwari Nayar (1974Hand Book on Medical EntomologyKalpana
Printing House, Delhi.

Arora. D.R. and Arora, B. (2002¥ledical Parasitology 1st Edn. CBS
Publishers & Distributors, New Delhi.

Ananthanarayanan, R. and Jayaram Panicker C.K.4jZ08xt book of
Microbiology. Orient Longman, Hyderabad.

Gerhardt, P., Murray, R.G., Wood, W.A. and KreigRN (Eds) (1994)
Methods for General and Molecular BacteriologyASM Press,
Washington, DC.

Collee, J.C., Duguid, J.P., Fraser, A.C. and Manj®.P. (1996 Mackie
and McCartney Practical Medical Microbiologyl4th Edn. Churchill
Livingstone, London.

Dubey, R.C. and Maheshwari, D.K. (2002)actical Microbiology, 1st
Edn. S. Chand & Co. Ltd., New Delhi.
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21. Morag, C. and Timbury, M.C. (1994 edical Virology, 10th Edn.
Churchill Livingston, London.

22. Dimmock, N.J. and Pimbrose, S.B. (199jtroduction to Modern
Virology, 4th Edn. Blackwell Scientific Publications, Oxdor

23. Conrat, H.F., Kimball, P.C. and Levy, J.A. (1994ology, 3rd Edn,
Prentice Hall, New Jersey.

24. Snedecar, G.W. and Cochram, W.G.(19&atistical Methods Oxford
Press,London.

25. Daniel, W.W. (1995)Biostatistics: A foundation for analysis in health
science$th Edn. John Wiley & Sons, New York.

26. Cotton, T. (1974%tatistics in MedicineLittle Brown, Boston.

27. Arunagirinathan, N. and Rajendran, P.(20@8)ergy, 1st Edn. Rahul
Publication,Arcot,Vellore.

28. Kannan, I. (2007)mmunologyMJP Publishers, Chennai.

29. Daniel, J.C. (1996Environmental Aspects of Microbiologgright Sum
Publication, Chennai.

30. Meena Kumari, S. (200&jlicrobial PhysiologyMJP Publishers, Chennai.

31. Arunagirinathan, N. and Aswini, L. (2008)otechniqueslst Edn. Rahul
Publication,Arcot,Vellore.

32. Cappuccimo, J. and Sherman, N. (2002icrobiology: A Laboratory
Manual,6th Edn. Pearson Education Publication, New Delhi.

33. Vijaya Ramesh, K (200/00d Microbioloy. MJP Publishers., Chennai.
REFERENCE BOOKS

1. Wolfgang, Joklik and Smith, D.T. (1998)nsser Microbiology16th Edn.
Appleton Century Crafts, New York.

2. Cowan and Steel (1998)anual for Identification of Medical Bacteridth
Edn. Cambridge University Press, London.

3. Ingraham, J.L. and Ingraham, C.A. (200@jroduction to Microbiology
2nd Edn. Books/Cole Thomson Learning, UK.
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11.

Weir, D.M. (1995) Experimental Techniques in Immunolodgackwell
Scientific Publications, Oxford.

Topley and Wilson (1995)Principles of BacteriologyVirology and
Immunity 9th Edn. Vol |, Edward Arnold, London.

Jawetz, E., Melnick, J.L. and Adelberg, E.A. (1p8&view of Medical
Microbiology, 19th Edn. Lange Medical Publications, U.S.A..

Murray, P.R., Baron, E.J., Jorgensen, J.H., PfalMeA. and Yoke, R.H.
(2003)Manual of Clinical Microbiology, 8th Edn. Vol 1&2, ASM Press,
Washington, D.C.

Balows, A., Hausler. W.J., Ohashi.M. and Turano.(ds) (1988)
Laboratory Diagnosis of Infectious Diseases: Piples and Practice,Vol
1 Springer-Verlag, New York.

Holt, J.S., Krieg, N.R., Sneath, P.H.A. and WillgmS.S.T. (1994)
Bergey’s Manual of Determinative Bacteriolog9th Edn. Williams &
Wilkins, Baltimore.

Jayapal, V. (2007rundamentals of Medical Immunologyay Pee Brothers
Medical Publications, New Delhi.

George Pinchuk (2002inmunology (Schaum’s Outlines). McGraw Hill ,
New York.
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3. M.SC DEGREE COURSE IN BIO-CHEMISTRY

SYLLABUS
SEMESTER |

Title of the paper

Chemistry of Biomolecules -Core-1

Category: Core

Year & Semester ) .
Credits Subject code

First year & First 4

Semester

Pre-requisites

Bachelor degree in any life science discipline

Objective

To wunderstand structure- function relationship  of

Biomolecules

Course outline: (Chemistry of Biomolecules)

UNIT |

Definition, nomenclature, classification, structure, chemistry and function

of carbohydrate; lipids; aminoacids; peptides; protein.

UNIT Il

Primary structure of proteins and its determination, secondary structure —

the a helix, B pleated sheet and turns. Super secondary structures- helix-loop

helix, hair pin, B-motif, B -a-B motif. Tertiary structure —quaternary structure.

Peptide synthesis, organization of amino acids in the peptide chain of protein.

UNIT I

Nucleic acids
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Structure of Purine, Pyrimidine, nucleosides and nucleotides, DNA double
helical structure, A,B, and Z forms of DNA. Triple and quadruple structure. DNA
super coiling and linking number. Properties of DNA — Buoyant density, viscosity,
hypochromicity, denaturation and renaturation, Cot curve, C value paradox.
Chemical and enzymatic methods of sequence analysis. Chemical synthesis of
oligonucleotides. Major classes of RNA, their structure and biological role.

UNIT IV

Structure and function of triglycerides, structural lipids in membranes,
glycerophospholipids, sphingolipids —structure and functions, role of
sphingolipids in biological recognition, intracellular messenger, IP, phosphatidyl

inositol (structure and function)
UNIT V

Structure, composition, transport and metabolism of lipoproteins. Structure
and function of important steroids. Methods of isolation, purification and
characterization of protein. Conformational study on the lysozyme, hemoglobin,

myoglobin, collagen, actin and myosin.

Reference Books

« Principles of Biochemistry - A.L. Lehninger, 4" edition, 2005, W.H.
Freeman.

« Biochemistry — Voet.D & Voet. J.G, 3" edition, 2004, John Wiley & Sons,
Inc.

« The chemical reactions of living cells — Metzler D.E. 2" edition, 2001,
Academic Press.

« Biochemistry — Zubay G.L, 4™ edition, 1998, Mc Graw-Hill.

Indian Books
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« Principles of Biochemistry — Nelson D.L, Cox M.M, 2" edition, 1993, CBS
publishers & Distributors, Delhi.

* Biochemistry — Sathyanarayana U, 2002, Arunabha Sen Books & Allied
(P) Ltd, Kolkata.

Recommended Texts

« Biochemistry — Stryer L, 4™ editon, 1999, W.H. Freeman & Company, New

York.

* Biochemistry — Voet.D & Voet. J.G, 1st edition, 1990, John Wiley & Sons,

Inc.
web Sites

http://golgi.harvard.edu/biopages.html

www.whfreeman.com/biochem

http.//www.harcourtcollege.com

Title of the paper

Biochemical Techniques -Core-2

Category: Core

Year & Semester ) .
Credits Subject code

First year & First 4

Semester

Pre-requisites

Bachelor degree in any life science discipline

Objective

To understand the principles of techniques used in
Biochemical studies

Course outline: (Biochemical Techniques)

UNIT I

General approaches to biochemical investigation. Organ and tissue slice

technique, cell distribution and homogenization techniques, cell sorting, and cell
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counting, tissue culture techniques. Cryopreservation, microscopy, and
manometric techniques.Electrochemical techniques- principles of redox

reactions, pH electrode. Clark’s oxygen electrode and their applications.

UNIT Il

Principle of Spectroscopy, UV, Visible, IR, ESR, NMR, Raman and mass
spectroscopy. Basic laws of light absorption, ORD, CD, X-ray diffraction.
Turbidometry, Nephlometry and Luminometry. Radiochemical methods, basic
concepts, detection, counting methods and applications, autoradiography
(Cerenkov radiation).

UNIT I

Chromatography: Theory and practice, column chromatography, column
efficiency and resolution. Types of adsorption chromatography-hydroxy apatite
chromatography and hydrophobic interaction chromatography (HIC). Types of
partition chromatography-normal and reverse phase liquid chromatography,
chiral and counter current chromatography. Paper chromatography, ion-
exchange chromatography. Exclusion chromatography. Chromatofocussing,
affinity chromatography. Principles and applications of GLC, LPLC and HPLC.

Selection of chromatographic systems.

UNIT IV

General principles of electrophoresis, support media , factors affecting
electrophoresis, high voltage and low voltage electrophoresis, SDS-PAGE,
isoelectric focusing, isotachophoresis, 2D PAGE and capillary electrophoresis.
Cellulose acetate, and continuous flow electrophoresis, electrophoresis of nucleic
acids, pulse field gel electrophoresis, blotting techniques-western, southern,

northern-principle of working and applications.
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UNIT V

Centrifugation basic principles and laws of sedimentation. Preparative and
analytical ultracentrifuges. Sedimentation equilibrium methods. Types of
separation methods in preparative centrifuges. Differential and density gradient
centrifugation. Analysis of subcellular fractions. Estimation of purity of
macromolecules and detection of conformational changes. Cytophotometry and
flow cytometry. Molecular biology and immunological techniques- PCR, RT-PCR,

Immunohistochemistry, immunofluorescence, ELISA.

Reference Books

Practical biochemistry: principles and techniques ( 5 th edition, 2000).
Keith Wilson and John Walker. Cambridge University Press

Analytical biochemistry (Longman scientific and technicals, England, Il
edition, 1998)- Holme and H.Pec.

Recommended Books

* A biologists guide to principles and techniques to practical biochemistry (
[l Edition, 1986)

» Biochemical calculations (Liss, Newyork, 1991)-Irwin H.Saegal
* An introduction to practical biochemistry- Plummer

« Instrumental methods of chemical analysis (7" edition)- Chatwal and
Anand

Indian Books
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* Analytical Biochemistry and separation techniques- a Laboratory manual

for B.Sc., and M.Sc., students (3" edition )-P.Palanivelu

* Introductory practical biochemistry (Narosa Publishing House, 2000)

K.Sawhney and Randhir Singh

Title of the paper Practical | -Core-3

Category: Core Year & Semester | Credits Subject code

First year & First | 4

Semester

Pre-requisites Bachelor degree in any life science discipline

Objective

To get hands on training in the Biochemical methods

Course outline: (Practical I)

1.

Biochemical studies and estimation of macromolecules

i)
i)

Vi)

vii)

Isolation and estimation of glycogen from liver

Isolation and estimation of DNA from animal tissue

isolation and estimation of RNA from yeast

Separation of starch from plant source and assessment of its purity
Determination of N and C terminal amino acids (only
demonstration)

Adsorption studies with protein and DNA

Denaturation of DNA and UV absorption studies

Colorimetric estimation

Estimation of pyruvate
Estimation of lactate
Estimation of tryptophan

Estimation of protein by Lowry’s method

Subcellular fractionation of cell by differential centrifugation and assay of

markers (any two fractions sufficient) Nucleus(DNA), Mitochondria (SDH),
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cytosol (LDH), Lysosome (Acid phosphatase) and microsome (Glucose 6

phosphatase)

REFERENCE BOOKS

Varley's Practical Clinical Biochemistry by Alan H Gowenlock, Published
by CBS Publishers and distributors, India Sixth Edition (1998).

Tietz Fundamentals of Clinical chemistry- Burtis and Ashwood, Fifth
Edition, WB saunders Company. Oxford Science Publications USA, (2001)
Practical Biochemistry — Keith Wilson & John Walker, fifth Edition,
Cambridge University Press, UK (2000).

Analytical Biochemistry & separation Techniques- Palanivelu Third edition
(2004)

Biochemical calculations- Irwin H Segel, second edition, John Wiley &
sons, USA (1976).

Introductory practical biochemistry (Narosa Publishing House, 2000)
K.Sawhney and Randhir Singh

Experiments in Biochemistry- A Hands on Approach by Shawn O Farrell

and Ryan T Ranallo, Thomson Learning Inc., USA (2000)

RECOMMENDED BOOKS

Principles of Instrumental analysis- Skoog, Holler, Nieman, fifth edition
Published by Harcourt College Publishers, Singapore (2001).

Essentials of Practical Biochemistry By Lalit M Srivastava, Nibhriti Das,
Subrata Sinha, Published by CBS Publishers and Distributors, India,
(2002).
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Title of the paper Human Physiology -Elective -1
Category: Elective | Year & Semester ) .
. ] Credits Subject code
First year & First 3
Semester
Pre-requisites Bachelor degree in any life science discipline
Objective To understand the human physiology

Course outline: ( Human Physiology)

UNIT |

Types, structure and functions of - epithelial connective and nerve tissues.
Morphological, functional and biochemical maturation of tissues. Muscle - types

and mechanism of contraction.

UNIT Il

Composition and functions of blood, lymph and CSF. Circulatory system.
Development and functions of red and white blood cells and platelets. Blood
coagulation. Structure and functions of heart. Cardiac cycle. ECG, blood
pressure, cardiac output. Spleen and lymphoid cells. Structure and functions of
lungs and mechanism of respirations.

UNIT 1

Structure and functions of digestive system- stomach, liver, pancreas, gall
bladder and intestine. Digestion, absorption and excretion. Structure and
functions of excretory system-kidney. Formation and composition of urine,

Micturition, GFR. Renal regulation of fluid and acid base balance.

UNIT IV
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Structure and functions of central nervous system- brain, spinal cord,

nerves and neurons, transmission of nerve impulses and neurotransmitters.

UNIT V

Structure and function of reproductive system. Physiology of pregnancy,

parturition and lactation.

RECOMMEDED BOOKS

1. Human Physiology — Best and taylor
2. Human Physiology — C.Chatterjee
3. Harper’'s Physiological Biochemistry —Harper et al
4. Text book of Medical Physiology - Guyton
Title of the paper Nutritional Biochemistry -Elective -2
Category: Elective | Year & Semester ) .
First year & First Credits Subject code
Semester 3
Pre-requisites Bachelor degree in any life science discipline
Objective To understand the human nutrition

Course outline: ( Nutritional Biochemistry)
UNIT I

Definition for nutrition, nutrients, body weight, body composition.

Measurement of energy expenditure, basal metabolic rate, calorific value,
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respiratory quotient, nutritional requirements of carbohydrates, proteins and

lipids. Deficiency states of carbohydrate, proteins and lipid, RDA.

UNIT Il

Nutritional requirements of vitamins (fat and water soluble) - structure,

functions, deficiency states, dietary source, RDA.

UNIT I

Nutritional requirements of minerals- functions, deficiency states, dietary

source, RDA.

UNIT IV

Nutrition and Body's defense- Dietary guidelines for disease prevention.
The process of cancer development, the body's defense system and nutritional
therapy.

UNIT V

Dietary management with special reference to diabetes mellitus,
cardiovascular diseases, nephritis, cirrhosis, jaundice, ulcer and malnutrition

(kwarshiorkar and marasmus).

RECOMMENDED BOOKS

Human nutrition and Dietetics — Davidson and Passmore
Food science — M.S. Swaminathan.

Nutritional Biochemistry — Tom Brody, 1994, Academic press, USA.

N

Antioxidant status, diet, nutrition and health - Andreas M Pappas, 1996.

Published by CRC Press. Washington, DC.
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5. Text book of Physiology and Nutrition- M. Swaminathan.

SEMESTER I
_ Enzyme Technology -Core-4
Title of the
paper
: Y

Category: Core fear & Semester Credits Subject code
First year & 4
Second Semester

Pre-requisites Bachelor degree in any life science discipline

Objective To introduce the students to various aspects of Enzyme
Technology

Course outline: (Enzyme Technology)

UNIT |

Enzyme nomenclature, and classification; general properties of enzymes
and the factors that affects their activity and associated changes; extraction
assay and purification of enzymes. Enzyme activity, Enzyme assays, Methods
for determination of enzyme activity, expression of enzyme activity, coupled
reactions. Fast reaction and stopped flow techniques. Activity staining and

zymography, intracellular localization of enzymes.

UNIT Il

Reaction rate, order of reaction, energy of activation. Progress curve of
enzyme catalyzed reaction. Factors influencing velocity of enzyme reaction,
effect of enzyme concentration, effect of substrate, pH, temperature, Michaelis-
Menton equation and Briggs Haldane modification, single and double reciprocal
plots, determination of Km and Vmax. Kinetics of bisubstrate reactions (Alberty’s
rquation). Single and double displacement reactions. Diagnostic plots for
bisubstrate reactions. Scatchard plot for ligand-protein binding, enzyme
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inhibition, types of inhibition, kinetics of competitive, non-competitive and
uncompetitive inhibition. Diagnostic plots for inhibitors. Determination of Kl and
Km .Allosteric enzymes with AT case as an example, Sigmoidal kinetics, Hill's

plot, feedback inhibition.

UNIT I

Coenzymes and cofactors, structure and function of coenzymes, reactions
involving CoA, TPP, PLP, NAD/NADP, FMN/FAD, biotin, folic acid, cobamide
enzymes. Multienzymes systems-occurrence, isolation and properties,

mechanism of action and regulation of multienzymes, Metalloenzymes.
UNIT IV

Enzyme specificity , active site of enzymes, mapping of active sites,
chemical modifications, site directed mutagenesis of enzymes, mechanism of
enzyme activity- covalent catalysis, proximity and oriental effects, acid-base
catalysis, electronic strain. Structure and mechanism of action of representative

enzymes like chymotrypsin and ribonuclease.
UNIT V

Industrial uses of enzymes-food and pharmaceutical industries. Designer
enzymes, abzymes, biosensors, ribozymes. Immobilized enzymes- methods of

immobilization and applications.

Reference Books

« Biochemistry - Geoffrey L, Zubay, 1998, 4™ edition.
* Fundamentals of Biochemistry - Donald Voet, Judith Voet and Pratt, 1995,
2" edition.
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« Harper's Biochemistry - Murray et al, 2000, 25" edition, Appleton and
Lange Publishers.

* Principles of Biochemistry with human focus - Garrett and Grisham, 2002,
HarcourtCollege Publishers, Orlando, Florida, USA.

« Principles of Biochemistry - Lehninger, Nelson and Cox, 2005, 4™ edition,

WH Freeman and Company, New York, USA.

Recommended Books

* Enzymes — Dixon & Webb.

* Enzymes — Palmer.

Web Sites :

www.Isbu.ac.uk/biology/enztech/

www. Isbu.ac.uk/biology/enzyme

http://www.aetlted.com/tech/applications.html

Title of the paper Intermediary Metabolism | -Core- 5
Category: Core Year & Semester ) .
_ Credits Subject code
First year & 4
Second Semester
Pre-requisites Bachelor degree in any life science discipline
Objective To understand the pathways of synthesis and breakdown of

biomolecules and the enzymes involved

Course outline: (Intermediary Metabolism 1)
UNIT |

Biological oxidation

High energy phosphates, Components of electron transport chain and the
sequence of electron transport. Oxidative phosphorylation- the chemiosmotic
theory. Mechanism of ATP synthesis. Uncoupling of oxidative phosphorylation,
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mitochondrial transport systems, ATP/ADP exchange, malate/glycerol phosphate
shuttle

UNIT Il

Photosynthesis- chloroplasts as photosynthetic apparatus. Light reactions
—Hill reaction, cyclic and non-cyclic photophosphorylation. Dark reactions —Calvin
cycle. Control of Calvin cycle, photorespiration and C4 cycle (Hatch slack path
way). Starch biosynthesis and degradation, bioluminescence.
UNIT 1

Carbohydrate metabolism

Aerobic glycolysis and fermentation -energetics of glycolyis and
fermentation. Gluconeogenesis. Substrate cycle and reciprocal regulation of
glycolysis and gluconeogenesis. Metabolism of glycogen and regulation.

Maintenance of blood sugar by liver.

UNIT IV

Citric acid cycle and its regulation-energetics. The amphibolic nature of the
citric acid cycle, HMP shunt, uronic acid pathway, Cori cycle, glyoxylate pathway.
Metabolism of fructose, galactose and mannose. Lactose synthesis and

glycoprotein synthesis. Synthesis of bacterial cell wall polysaccharides.
UNIT V

Integration of Metabolism - Interrelationship of carbohydrate, protein and
fat metabolism-role of acetyl CoA and TCA cycle. Interconversion of major food

stuff. Metabolic profile of the principal organs and their relationships.

Reference Books

« Biochemistry - Geoffrey L, Zubay, 1998, 4™ edition.
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* Fundamentals of Biochemistry - Donald Voet, Judith Voet and Pratt, 1995,
2" edition.

« Harper's Biochemistry - Murray et al, 2000, 25" edition, Appleton and
Lange Publishers.

* Principles of Biochemistry with human focus - Garrett and Grisham, 2002,
HarcourtCollege Publishers, Orlando, Florida, USA.

« Principles of Biochemistry - Lehninger, Nelson and Cox, 2005, 4™ edition,

WH Freeman and Company, New York, USA.

Recommended Books

* Enzymes — Dixon & Webb.

* Enzymes — Palmer.

Web Sites :

www.Isbu.ac.uk/biology/enztech/

www.Isbu.ac.uk/biology/enzyme

http://www.aetlted.com/tech/applications.html

Intermediary Me tabolism Il - Core-6

Title of the

paper

Category: Core Year & Semester
First year & Credits Subject code
Second 4
Semester

Pre-requisites Bachelor degree in any life science discipline

Objective To understand the pathways of synthesis and

breakdown of biomolecules and the enzymes involved

Course outline: (Intermediary Metabolism —II)
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UNIT |

Lipid metabolism - Oxidation of saturated and unsaturated fattyacids.
Oxidation of fatty acids with even and odd numbered carbon atoms. a, and w
oxidation. Ketogenesis. Biosynthesis of saturated and unsaturated fatty acids,
regulation of fatty acid metabolism. Mitochondrial chain elongation. Metabolism of
triacylglycerol, phospholipids and sphingolipids.

UNIT Il

Cholesterol biosynthesis and regulation, degradation of cholesterol-
cholesterol transport, excretion. Lipoprotein metabolism. The cycle and linear

pathways of arachidonic acid metabolism.

UNIT I

Degradation of aminoacids- transamination, oxidative and non-oxidative
deamination, decarboxylation-urea cycle and its regulation. Catabolism of
aminoacids - carbon skeleton of aminoacids to amphibolic intermediates, key role

of glutamate dehydrogenase in nitrogen metabolism.

UNIT IV

Biosynthesis of non —essential aminoacids. Conversion of aminoacids to
specialized products. Serotonin, gamma aminobutyric acid, dopamine,

epinephrine, nor-epinephrine, melanin, creatinine, creatine.

UNIT V

Metabolism of nucleotides, denovo syntheis of purine nucleotides, salvage
pathway, degradation of purine nucleotides. Denovo synthesis of pyrimidine
nucleotides, salvage pathway, degradation of pyrimidine nucleotides. Regulation
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of purine and pyrimidine nucleotides biosynthesis. Inhibitors. Metabolism of

porphyrin. Biosynthesis and degradation of prophyrin. Heme, bile pigment

formation transport and excretion.

Reference Books

Biochemistry - Geoffrey L, Zubay, 1998, 4™ edition.

Fundamentals of Biochemistry - Donald Voet, Judith Voet and Pratt, 1995,
2" edition.

Harper's Biochemistry - Murray et al, 2000, 25" edition, Appleton and
Lange Publishers.

Principles of Biochemistry with human focus - Garrett and Grisham, 2002,
Harcourt College Publishers, Orlando, Florida, USA.

Principles of Biochemistry - Lehninger, Nelson and Cox, 2005, 4™ edition,

WH Freeman and Company, New York, USA.

Recommended Books

Enzymes — Dixon & Webb.

Enzymes — Palmer.

Web Sites

www.Isbu.ac.uk/biology/enztech/

www.Isbu.ac.uk/biology/enzyme

http://www.aetlted.com/tech/applications.html

Title of the Practical Il - Core-7

paper

Category: Core Year & Semester

First year & Credits Subject code
Second 4
Semester
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Pre-requisites Bachelor degree in any life science discipline

Objective To get hands on training in Biochemical methods

Course outline: (Practical II)

1.

a)

b)

Enzyme studies

isolation, purification and kinetic studies of alkaline phosphatase of rat
kidney or intestine

assay of ATPase, creatine  phosphokinase, glucuronidase,
LDH(spectrophotometric assay)

kinetic studies of amylase and acid phosphatase

Food analysis

proximate analysis of food matrial for protein, carbohydrate, fat.
ash content and moisture content of food

Estimation of Calcium and Fe from ash

Estimation of vitamin — riboflavin, thiamine

Separation procedures

Separation of lipids by TLC

Separation of amino acids and sugars by chromatography

Separation of plant pigments by column chromatography

Separation of proteins by gel filtration and molecular weight determination

4. Separation of amino acids, proteins and protein hydrolysate by ion
exchange chromatography. Separation by SDS-PAGE and
determination of its molecular weight. Isolation, separation and
determination of molecular weight of plasmid DNA. PCR, ELISA,

western blotting.
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REFERENCE BOOKS

» Varley's Practical Clinical Biochemistry by Alan H Gowenlock, Published
by CBS Publishers and distributors, India Sixth Edition (1998).

» Tietz Fundamentals of Clinical chemistry- Burtis and Ashwood, Fifth
Edition, WB saunders Company. Oxford Science Publications USA, (2001)

* Practical Biochemistry — Keith Wilson & John Walker, fifth Edition,
Cambridge University Press, UK (2000).

* Analytical Biochemistry & separation Techniques- Palanivelu Third edition
(2004)

* Biochemical calculations- Irwin H Segel, second edition, John Wiley &
sons, USA (1976).

* Introductory practical biochemistry (Narosa Publishing House, 2000)
K.Sawhney and Randhir Singh

» Experiments in Biochemistry- A Hands on Approach by Shawn O Farrell
and Ryan T Ranallo, Thomson Learning Inc., USA (2000)

RECOMMENDED BOOKS

* Principles of Instrumental analysis- Skoog, Holler, Nieman, fifth edition
Published by Harcourt College Publishers, Singapore (2001).

» Essentials of Practical Biochemistry By Lalit M Srivastava, Nibhriti Das,
Subrata Sinha, Published by CBS Publishers and Distributors, India,
(2002).

Essentials of Biochemistry - Elective-3
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Title  of  the

paper

Category: Extra | Year & Semester

Disciplinary First year & Credits Subject code
Second 3
Semester

Pre-requisites Bachelor degree in any life science discipline

Objective To understand the chemistry of living organisms

UNIT I

Hydrogen ions, molarity, molality and normality, pH, acids and bases,

buffers, Henderson-Hasselbach equation, biologically important buffers.

Osmosis, osmotic equilibrium, Donnan membrane equilibrium. Surface

tension, viscosity, vapour pressure and their biological application.

UNIT Il

Carbohydrates-Structure, properties and function of monosaccharides
(glucose and fructose), disaccharides (sucrose, lactose, maltose) and
polysaccharides  (starch,glycogen and cellulose). Glycosaminoglycans,

glycoproteins, glycolipids and bacterial cell wall polysaccharides.

UNIT I

Amino acids- zwitter ions, pl, naturally occurring amino acids, their
classification, structure and their bio-active derivatives.

Proteins- classification based on their structure and functions.
Denaturation of proteins- salting in and salting out. Primary structure, sequencing
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of proteins and comparing with existing sequences in data banks. Forces
stabilizing protein structure and their significance in biological functions.

Ramachandran plot. Secondary, tertiary and quartenary structure of proteins.

UNIT IV

Lipids — Classification, structure and functions, properties of fatty acids
and fats, lipoproteins.

Vitamins — Functions and defiency states of water and fat soluble
vitamins. Minerals ( Ca, P, Na, K and Mg) and trace elements ( Fe, Cu, Zn and
Se) - deficiency states.

UNIT V

Purine and pyrimidine bases, Structure of different types of DNA and RNA.

Properties of DNA, sequencing of Nucleic acids.

REFERENCE BOOKS

« Biochemistry - Geoffrey L, Zubay, 1998, 4™ edition.

» Fundamentals of Biochemistry - Donald Voet, Judith Voet and Pratt, 1995,
2" edition.

« Harper's Biochemistry - Murray et al, 2000, 25" edition, Appleton and
Lange Publishers.

RECOMMENDED BOOKS

* Principles of Biochemistry with human focus - Garrett and Grisham, 2002,
Harcourt College Publishers, Orlando, Florida, USA.

« Principles of Biochemistry - Lehninger, Nelson and Cox, 2005, 4™ edition,
WH Freeman and Company, New York, USA.
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INDIAN BOOKS

* Biochemistry — Sathyanarayana U, 2002, Arunabha Sen Books & Allied
(P) Ltd, Kolkata.

* Fundamentals of Biochemistry JL Jain, 2005, Sixth edition, S.Chand &
Company Ltd., New Delhi.

4. M.Sc DEGREE COURSE IN BIOINFORMATICS

SYLLABUS
SEMESTER-I
Title of the Paper Paper 1 : Biochemistry
Category of the Course | Year Semester Credits
Core 1 I 4

COURSE OUTLINE

Unit 1:

Carbohydrates: Classification, Structures-open rctfarms, cyclic forms, glycosidic
linkages, glycoproteins-structures and physioldgicaunctions. Amino acids:
Classification (based on nature and metabolismjit&mion, optical activity and chelate
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formation. Stereochemistry of amino acids. Clasaffon structure and functions of
lipids.

Unit 2:

Protein chemistry: Peptide bond-formation and geometry; Classification of
proteins based on shape, composition, function and stability; Denaturation of
proteins,Cleavage of disulfide bonds and separation of polypeptide chains,
complete hydrolysis of poly peptide chains, identification of C and N terminal
residues, partial hydrolysis, Ordering of peptide fragments, assignment of the
positions disulfide linkages.Protein folding pathways, Ramachandran Diagram.

Unit 3:

Enzymes- Active site, cofactors, Enzyme specifidagtors affecting enzyme activity.
Enzyme kinetics- Michaelis — Menten equation, LBtpDetermination of Km,
Inhibitors,Allosteric enzymes, General mechanisifrsction of enzymes, Regulation of
enzyme activity, Enzymes on solid support- methafd=nzyme immobilization,
properties of immobilized Enzymes

Unit 4:

Metabolic Pathways: Metabolism of glucose — glysdy TCA cycle, glycogenesis,
glycogenolysis and gluconeogenesis,Pentose phaspstaint, Protein metabolism-
transamination, oxidative deamination and urea ecythterconnection of pathways,
metabolic regulation

Unit 5:

Separation and Purification of Macromolecules-Ecttea and purification of proteins
and enzymes.

Centrifugation — differential, isopycnic and ult@ntrifugation.

Chromatography-Gel filtration, ion-exchange chravga&phy, Affinity chromatography
Electrophoresis-Principles, SDS-PAGE, Agarose Gelectiophoresis,Capillary
electrophoresis,2D gel electrophoresis,isoeletigasing

Recommended Texts:

1. Lehninger, AL, Nelson, DL, Cox, M, M M (2004¥rinciples of Biochemistry” , 4"
edition, W.H. Freeman & Co., New York.

2. Berg, JM, Stryer, L, Tymocozko, JL (2002)Biochemistry” 5" edition, W.H.
Freeman & Co., New York.

3. Voet, D, Voet, JG, Pratt, C.W. (2005jundamentals of Biochemistry” 2" edition,
John Wiley & Sons, USA.

Reference Books:

1. Voet, D (2004),“Biochemistry” , 39 edition, Wiley, USA.

2. Horton, R, Moran, L, Scrinmgeour, G, Perry, M, Rav® (2005)“Principles of
Biocehmistry”, 4" edition, Prentice-Hall of India, Kolkata

3. Satyanarayana, U (2009iochemistry”, Books Allied (P) Ltd, Kolkata.
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4. Talwar, GP, Srivastava LM, (Editor) (2003Yextbook of Biochemistry and
Human Biology”, 39 edition, Prentice-Hall of India Pvt Ltd, New Delhi

5. Palmer, T (2004Enzyme: Biochemistry, Biotechnology, Clinical Chenmstry”
Affiliated-East-West Press, India.

Title of the Paper Paper 2 : Biophysical Chemistry
Category of the Course | Year Semester Credits
Core 1 I 4

COURSE OUTLINE

Unit 1

Classical and quantum mechanics: Elementary inttimuto Lagrangian and
Hamiltonian formulation of mechanics — breakdowrtlassical mechanics — Planck
theory of blackbody radiation — photoelectric effe@ohr model of the atom — atomic
spectra — De Broglie theory of matter waves — Sdinger wave equation —
interpretation of wave function — atomic orbitalmelecular orbitals — hybrid orbitals —
valency of carbon atom — covalent bond — bond ordesonance structure of benzene —
partial double bond character of peptide bond.

Unit 2

Thermodynamics and energetid@hermodynamics systems — laws of thermodynamics —
statement and applications — concepts of entroplyeathalpy — chemical potentials —
free energy — Gibb and Helmholtz free energy — AaBRenergy currency in biological
systems — free energy of hydrolysis of ATP and mttganophosphates.

Unit 3

Molecular mechanics and dynami&asic principles — molecular representations —orc
fields — atom-atom pair potentials — bond lengthl doond angle and torsion angle
potential — van der Waals and electrostatic paertihydrogen bonding terms — MM3,

AMBER, GROMOS, ECEPP/3 force fields — minimizatimthniques — line search and
elementary introduction to gradient techniques Acepts of molecular dynamics —

introduction to time-step integration algorithmslynamics protocols — equilibration and
data collection — trajectories and their analysgsaphical representations of trajectories
of geometrical parameters.

Unit 4

Protein and nucleic acid structurkevels of protein structure — primary, secondary,
tertiary and quaternary with examples — alpha hdéleta sheet and beta turn — domains
and structural kmotifs — Rossmann fold, Immunoglwbfold — Double helical structure
of DNA — DNA polymorphism — RNA secondary and taryi structure, with particular
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reference to tRNA and ribosomal RNA — Structurentdicromolecular complexes —
ribosome, viruses — TMV, TBSV and HIV

Unit 5

X-ray crystallography and spectroscopy:

Elementary description of crystallography — crysgabwth, data collection, structure
solution, refinement and interpretation — concdptegolution — IR spectroscopy — UV-
Visible spectroscopy — hyperchromism and hypochsomi- Raman spectroscopy —
‘fingerprinting’ using Raman spectra — complemeityasf Raman and IR spectroscopy
Fluorescence spectroscopy — NMR spectroscopy — icaemshift — NOW — Fourier
transform NMR spectroscopy - elementary introductio COSY and NOESY — protein
structure determination using NMR

Recommended Texts:

1. Vasantha Pattabhi and N.Gautham (20819physics’ Narosa Publishing Company,
New Delhi

2. P.Narayanan (1999)ntroductory Biophysics’ New Age Publishing Co., Mumbai,
India

Reference Books:

1. C.R.Cantor and P.Schimmel (198Bjophysical Chemistry, Vol.l, Il and III’
W.H.Freeman and Company, New York, USA.

2. D.Freifelder (1982)Physical Biochemistry’ W.H.Freeman and Company, New
York, USA.

3. E.Ackerman, L.B.M.Ellis and L.E.Williams (19YBiophysical Science’Prentice
Hall Inc., New Jersey, USA

4. F.W.Sears, M.W.Zemansky and H.D.Young (1985dllege Physics’Addison
Wesley Publishing Company, Massachusetts, USA

5. C.N.Banwell (1983)Fundamentals of Molecular SpectroscopyTata McGraw-
Hill Publishing Company Lt., New Delhi, India

6. G.M.Barrow (1962)Molecular Spectroscopy’ McGraw-Hill Book Company Inc.,
New York, USA

7. D.Sherwood (1976Crystals, X-rays and Proteins’ Longman Group Lts., London,
UK

8. A.R.Leach (1996)Molecular Dynamics Simulation’ John Wiley and Sons, New
York, USA

9. J.M.Haile (1992)'Molecular Dynamics Simulation’ John Wiley and Sons, New
York, USA

10.C.Branden and J.Tooze (1991ntroduction to Protein Structure’ Garland
Publishing Company, New York, USA

Title of the Paper Paper 3 : Biostatistics

Category of the Course | Year Semester Credits
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Core 1 4

COURSE OUTLINE

Unit 1

Statistics — Scope -—collection, classification, utabon of Statistical Data -
Diagrammatic representation — graphs — graph dawigraph paper — plotted curve —
Sampling method and standard errors —random sagnplise of random numbers —
expectation of sample estimates — means — confedénds — standard errors — variance.

Unit 2

Measures of central tendency — measures of digpersskewness, kurtosis, moments —
Correlation and regression — correlation table -effedent of correlation — Z
transformation — regression — relation betweenessjon and correlation

Unit 3

Probability — Markov chains applications — Probi&pildistributions — Binomial
(Gaussian distribution) and negative binomial, coomm and multinomial distributions —
Poisson distribution — Normal distribution — graphepresentation — frequency curve and
its characteristics —measures of central valugyedsson, coefficient of variation and
methods of computation — Basis of Statistical lefee —Sampling Distribution —
Standard error — Testing of hypothesis — Null Hjpests —Type | and Type Il errors

Unit 4

Tests of significance for large and small sampkesedd on Normal, t, z distributions with
regard to mean, variance, proportions and coroglatioefficient — chi-square test of
goodness of fit — contingency tables*test for independence of two attributes — Fisher
and Behrens ‘d’ test — 2x2 table — testing hetereijg — r X ¢ table — chi-square test in
genetic experiments — partition X 2 — Emerson’shoét— Tests of significance —t tests —
F tests — Analysis of variance — one way clasgiboa— Two way classification, CRD,
RBD, LSD.

Unit 5

Spreadsheets — Data entry —mathematical functiossatistical function — Graphics
display — printing spreadsheets — use as a datalas# processes — databases —
statistical analysis packages graphics/presentpackages.

Recommended Texts:

1. Zar, J.H. (1984)Bio Statistical Methods”, Prentice Hall, International Edition

2. Sundar Rao P. S.S., Jesudian G. & RichartB87(,“An Introduction to
Biostatistics”, 2" edition,. Prestographik, Vellore, India,.

3. Warren,J; Gregory,E; Grant,R (2004%tatistical Methods in Bioinformatics”,1°
edition,Springer
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References Books:
1. Milton,J.S.(1992,. “Statistical methods in the Biological and Heah Sciences,
2" edition ,Mc Graw Hill,
2. Rosner,B (2005)Fundamentals of Biostatistics”, Duxbury Press

Title of the Paper Paper 4 : Theory and practice bcomputer science
and programming (Practicals)
Category of the Course | Year Semester Credits
Core 1 I 4

COURSE OUTLINE

Unit 1

Program structure-components of a program-programpdation and execution-flow
charts-arrays (single and multi dimensional) amhgtfunctions-user defined functions
and function categories-input/output devices

Unit 2
Mathematical foundations-Data structures-reasonialgout correctness-complexity
analysis-implementation techniques

Unit 3

Internet- communication types on the internet-higer www, client programs-accessing
internet resources via a web browser- static am@uayc web pages-wireless application
protocol, network computing and grid computing-dévaaing using ftp-examples

Unit 4

UNIX-understanding the UNIX system-fundamentals wding the UNIX system-
mastering the special features of the UNIX system

Text processing: commonly used UNIX commands-resssurfor users of the UNIX
system-interacting with the UNIX system-essentiafs system administration-octal
equivalents to ASCII-different file editors-handiifiles-introduction to Linux

Unit 5

C++ programming- introduction to programming in C++The ASCIl code- C++
keywords-C++ operators-C++ types-conditional statets and integer types-interaction
and floating types.

Functions-arrays-pointers and references-stringssels-overloading-operators-A string
class-composition and inheritance-stream I/O - Brppograms which demonstrates
inheritance, operator overloading and polymorphism
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Reference Books:

1. Hubbard, John (2000Programming with C++", Schaum’s outline series, Tata
McGraw Hill International

2. Thomas, Rebecca and Jean Yates (198Vjser Guide to the UNIX systeni’ Tata
McGraw Hill International

3. Arnold Robbins & Daniel Gilly, (1999)Unix in a Nutshell”, O'Rielly and Associates

4. Kay. A Robbins, Steven Robbins, Kay. Ret. Roblaind Steve Robbins (1999)He
C programming language”,Prentice Hall

Title of the Paper Paper 5 : Cell Biology
Category of the Course | Year Semester Credits
Elective 1 I 3

COURSE OUTLINE

Unitl

Architecture of prokaryotic and eukaryotic cellsdatissues. Biomembranes and the
subcellular organization of eukaryotic cells. Catfiotility and shape, Eukaryotic
cytoskeleton- microfilaments-microtubules - intethage filaments, Cell division-mitosis
and meiosis, eukaryotic cell cycle and its regalati

Unit 2

The mitochondrion- structure, electron transportich oxidative phosphorylation,
Chemiosmotic process. Chloroplasts-photosynthdsi$ggsystems, Calvin cycle, Dark
reactions.

Unit 3

Intracellular traffic- membrane transport-princgleactive transport, ion channels.
Protein sorting-an overview of targeting proteiasritochondria, nucleus, endoplasmic
reticulum, lysosomes and plasma membrane.

Unit 4

Cell signaling-Hormone-receptor interactions, G teio-coupled receptors and their
effectors, Second messengers, Receptor tyrosiresdsn MAP kinase pathways. Cell-
cell interactions in development

Unit 5

Basic immunology- Types of immunity-innate, acqdireactive and passive, antigen-
antibody reactions, elements of the immune system:

T cells, B cells, antigen presenting cells, helped suppressor cells, natural killer cells,
cell-mediated and humoral immunity

Recommended Texts:
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1. Gerald Karp (Editor) (2005)‘Cell and Molecular Biology: Concepts and
Experiments”, 4th edition, Wiley Publishing Co, USA

2. Lodish, H, Scott, M.P, Matsudaira P, Darnell, Jou#sky, L, Kaiser, CA, Berk, A,
Krieger, M, (2003)‘Molecular Cell Biology”, 5" edition, W.H. Freeman and Co,
New York.

Reference Books:

1. Alberts, B; Johnson, A; Lewis, J; Raff, M; Rots, K; Walter, P (2002Molecular
Biology of the Cell”, 4" edition, Garland Science, Taylor and Francis grai®A

2. Verma, PS; Agarwal,VS (2008}ell Biology, Genetics, Molecular Biology,
Evolution and Ecology”14" edition, S.Chand & Company Ltd, New Delhi

3. Alberts, B; Johnson, A; Lewis, J; Raff, M; Bray,Bopkin,K; Roberts, K; Walter, P
(2003, “Essential Cell Biology” 2™ edition, Garland Science, Taylor & Francis
Group,USA

4. Becker WM ; Kleinsmith LJ; HardinJ (2005)'World of the Cell” 6" edition,
Benjamin Cummings

Title of the Paper Paper 5 : Introduction to Mathematical Methods
Category of theCourse Year Semester Credits
Elective 1 I 3

COURSE CONTENTS

Unit 1

2D Co-ordinate geometry, equation of a line, cirplerabola, hyperbola.
3D Co-ordinate geometry, equation of sphere, cone

Cartesian, cylindrical and spherical polar co-ocatinsystems

Unit 2

Trigonometric functions. Sin, Cos, Tan, Seriesamgion of these functions and other
related functions

102



Unit 3
Vectors and matrices-matrix additions, subtractioaltiplication and inversion.
Matrix transformations

Unit 4

Calculus: Differentiation and Integration: Limitscomplete differentials, partial
differentials of functions with one variable and Itiple variables. Definite and non-
definite integral, Series, Logarithms

Unit 5
Set theory, Fourier series and transforms,
Bar diagrams, Pie diagram, Pictograms, Histograms

Recommended Texts:

1.Narayanan,S ; Manicavachaagam Pillai, TS (1988culus, Vol | and 11" ,
Viswanathan Printers and Publishers

2.Veerarajan,T Engineering mathematic$,3rd edition, Tata McGraw-hill Publishing
Co Ltd, New Delhi

3. Veerarajan, TTrigonometry, Algebra and Calculus”, 3" edition, Tata McGraw-Hill
Publishing Co Ltd, New Delhi

Reference Books:

1. SharmaAK (2005)“ Text Book of Integral Calculus " ,DiscoveryPublishing House,

2. Ramachary, SKVS; Bhaskar Rao, PB ; Bhujanga RaSubramanyam PS (2005)
“Mathematical Methods” BS Publications

3.Grewal, BS (2000Higher Engineering Mathematics”, 37" edition, Khanna
Publishers, New Delhi

SEMESTER I
Title of the Paper Paper 6 : Introduction to Bioirformatics
Category of the Course | Year Semester Credits
Core 1 [l 4

Unit 1
Basics of computing: Introduction to operating syss — WINDOWS, UNIX, LINUX;

Advantages of security installation; Use of intérri@raphics — visualization techniques;
softwares and hardwares; Computer networking — LXWWMN, MODEM, Optical vs
electronic networking, firewalls; Ethernet and TBPPlamily of protocols.

Unit 2
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Data warehousing, data capture, data analysigydattion to Nucleic Acid and Protein
Sequence Data Banks; Nucleotide databases (GenlaWIiBL, DDBJ); Protein
databases (Swiss-Prot, Tr-EMBL, PIR_PSD, ExpasyriMed Databases (Prosite,
PRODOM, Pfam, PRINTS); Sequence submission Metlamidstools (Sequin, Sakura,
Bankit); Sequence retrieval systems (Entrez & SR&guence File Formats and
Conversion tools; Genome (NCBI, EBI, TIGR, SANGERIgtabolic Pathway database
(KEGG, EMP, EcoCyc, BioCyc and MetaCyc); Speciaiztatabase (IMGT, Rebase,
COG, LIGAND, BRENDA); Structural database.

Unit 3
Internal and external co-ordinate system; Genaratioco-ordinates of biopolymers in

Cartesian and cylindrical polar co-ordinate systeggenome Anatomy, Prokaryotic
genomes structures, Eukaryotic genomes structusesie density, Gene Ontology, Gene
Order (synteny), Plasticity zone, Gene Networkd&n repeats, Transposable elements,
Pseudogenes, Gene Clusters, Segmental duplicatimom-coding conservation,
Comparative genomics, Importance of Full Genome gihents, Concepts &
applications of Suffix tree in comparative genomidslgorithms for BLASTZ,
MegaBlast, MUMmer.

Unit 4

Analysis of protein and nucleic acid sequences, tiplel alignment programs,
Development of programs for analysis of nucleicdasequences, Pairwise Sequence
Alignment - Similarity, Identity and Homology, GlabAlignment, Local Alignment;
database search methods and scoring matrics ; Dgn&mogramming, Heuristic
approach, Scoring Matrices and Affine Gap costdail method of derivation of the
PAM & BLOSUM Matrices; Differences between Distand&e Similarity Matrix;
Assessing the Significance of Sequence Alignments.

Multiple Sequence Alignment - Multiple alignmenbgrams, Development of programs
for analysis of nucleic acid sequences, Conversiovarious file formats; Phylogenetic
Analysis - Concept of dendrograms; Strings and @ahary trees; Ultrametric trees and
Ultrametric distances; Additive - Distance trees;ethMbds of Construction of
Phylogenetic trees-Maximum Parsimony Method, Maximiikelihood method and
Distance Methods, Reliability of trees.

Unit 5

Analysis of structures and correctness of strustu@bmission of data to PDB: atomic
coordinates and electron density maps; Anatomyateihs - Ramachandran plot,
Secondary structures, Motifs, Domains, Tertiary qudternary structures; Calculation of
conformational energy for bio-macromolecules; Methéor Prediction of Secondary and
Tertiary structures of Proteins - Knowledge-bageacture prediction, Fold recognition,
Ab initio methods for structure prediction; Methdds comparison of 3D structures of
proteins; Molecular interactions of - Protein —temo, Protein — DNA, Protein —
carbohydrate, DNA — small molecules etc.; Dockihiylolecules; Molecular Design.
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Recommended Texts:

1. Lesk, A.M. (2002) “Introduction to Bioinformaticsty' Edition, Oxford
University Press, Oxford, UK

2. N. Gautham (2006) “Bioinformatics”, Narosa PubligiiCompany, New Delhi

3. Westhead, D. R., Parish, J.H and Twyman, R.M (203}ant Notes Series —
Bioinformatics” ' Edition, Viva Books Private Limited, New Delhi,dia

4. Bernhard Haubold and Thomas Wiehe (2006) “Introdadto Computational
Biology — An Evolutionary Approach” Birkhauser Vagd, Switzerland

Reference Books:
1. Krane, DE; Raymer, ML (2003), “Fundamental conceptBioinformatics”,
Benjamin Cummings
2. Ignacimuthu, S (2005) “Basic Bioinformatics™ Edition, Narosa Publishing
House, New Delhi, India
3. P.Baldi and S. Brunak (2003) “Bioinformatics” Aféited East-West Press, New

Delhi, India
Title of the Paper Paper 7 : Molecular Biology andiotechnology
Category of the Course | Year Semester Credits
Core 1 [l 4

COURSE CONTENTS

Unit 1

DNA is the genetic material-structure —DNA polyasgs-replication —telomerases,
DNA repair mechanisms, genetic recombination —ldalfi model, transposons and
retroposons

Unit 2

Gene expression;-Prokaryotic and Eukaryotic RNA yparases, Initiation of
transcription, termination of transcription, regida of gene expression, lac operon and
tryptophan operon, hormonal regulation of gene esgion, translation-gene regulatory
proteins, DNA methylation.

Unit 3
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Post transcriptional modifications-RNA splicing amibozymes, gene control in
development
Translation-initiation ,elongatio and terminatiomhibitors, post translational
modifications

Unit 4

Cloning and expression vectors-plasmids-cosmidgighairuses-YAC, BAC-Molecular
probes-gene library-restriction enzymes-restrictio@pping-southern, northern, western
blotting-screening of cDNA libraries

Unit 5

Antisense RNA technology-DNA finger printing-foatipting-gene amplification-Basic
PCR-its modifications-RT- PCR- applications-RAPDBtrdduction to nanotechnology,
commercial applications of nanotechnology. Immudot®logy- Hybridoma technology
—production of Interferon — vaccines —DNA vaccines

Recommended Texts:

1.Benjamin Lewin (2004) “Genes VIII” ,8th edition, Pearson Education

International

2. Glick,BR; Pasternak, JJ (2003), “ Molecular Biotechnology;Principles and
Applications of Recombinant DNA” ,3rd edition,American Society of

Microbiology

3. Satyanarayan,U (2005Biotechnology”, Books and Allied (Pvt) Ltd Calcutta

References Books:

1.Watson, J; Zoller, M ;Gilman, M; Witkowski, J @3), “Recombinant DNA”,2nd
edition,W.H. Freeman

2.0ld,RW ; Primrose, SB (1994), “ Principles of Gene Manipulation-An
Introduction to Genetic Engineering” 5th edition, Blackwell Science

4.Brown ,TA (2001) “Gene Cloning and DNA analysis-an introduction  ”,4th
edition,Blackwell Science

5.Poole,C; Owens, FJ (2003) “Introduction to Nanotechnology”, John Wiley
and Sons

Title of the Paper Paper 8 : Biochemistry & Moleclar Biology Lab
(Practicals)
Category of the Course | Year Semester
Credits
Core
1 I 4

COURSE CONTENTS

Unit 1
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Preparation of Buffers, determination of pH, Assdyprotein by Lowry’s method and
Bradford method, Assay of glucose by orthotoluidimethod, Assay of DNA

Enzyme assay. Determination of specific activityatfaline phosphates, Effect of pH
and substrate concentration on alkaline phosphatzsaty

Unit 2
Cell fractionation and Isolation of cell organel&isruption of cells, Isolation of sub-
cellular organelles, Isolation of plasmid DNA, Anfiglation of DNA by PCR..

Unit 3
Chromatographic techniques: Gel filtration, lon{exege and Thin layer
chromatography

Unit 4
Electrophoretic techniques: SDS PAGE and Agaroseelgetrophoresis , molecular
weight determination of plasmid DNA, Western Blogfiand Southern blotting.

Unit 5
Immunological methods based on antigen-antibodyeeipitation reaction based assays,
Agglutination based tests, Enzyme linked immunosotiassay (ELISA)

Reference Books:
1. Wilson, K; Walker, J (Editors) (2005rinciples and techniques of
Biochemistry and Molecular Biology”6" edition, CUP
2. Sambrook, J ; Russel, DW (200Wylolecular Cloning”, 3 edition ,Cold Spring
Harbor Laboratory Press,.
3. Sadasivam, S; Manickam, A (199®jiochemical Methods”, 2" edition, New
Age International Pvt Ltd

Title of the Paper Paper 9 :Theory and Practice ofComputer
Programming — PERL and CGI
(Practicals)

Category of the Course | Year Semester Credits

Core 1 I 4

COURSE CONTENTS

Unit 1

Introduction to Perl 5; Variable Types; Data Typ@perators; File Test Operators;
Control Structures; Subroutines, Hash Traversalctoms; Other Useful Functions;
Regular Expressions.

107



Launching External Programs; Special Variablese FHunctions; Special Conditionals;
Command Line Args; Basic 1/O.

Unit 2

How Perl Replaces Other Utilities; Packages; Emritent Variables, Signals; Getopts
and Timelocal Libraries; Perl Dubugging, SetuidjsetPerl Scripts; Random Number
Generation, CGI

Unit 3

Introduction; Creating a static HTML files by a PBrogramme, Creating a Web Page
“on the fly” by a CGI — Programme, Gudlines for HCLMbage generation by a CGI-
Program

Unit 4
Receiving CGI — programme arguments from the UR&inY CGI pm for parsing the
guery string, Receiving CGl-program arguments feokiveb

Unit 5

HTML-structure tags-tag attributes-linking to otheeb pages-preparing images for the
web page-adding more style to the web page-devejopiages for the institution,
laboratory details

Reference Books:

1. Doyle Paul, Micheal O Foghlu, David Harlan, Shé&ywers, Matthew D. Healy;
(1996).“Using Perl for Web Programming”

2. James. D. Tosdall. (200Q“Beginning Perl for Bioinformatics” 1% edition,
O'Rielly and Associates.

3. Larry Wall, Tom Christiansen Jon Orwant, (2000Programming Per| “ 3™
edition, O’Rielly and Associates

4. Randall. L. Schwartz & Tom Phoenix.( 2000).earning Perl “1% edition, O'Rielly
and Associates

5. Scott Guelich, Shishir Gundavaram, Gunther Biraaitd Linda Mui,(2000°'CGl
Programming” ,2nd edition, O'Rielly and Associates

Title of the Paper Paper 10 : Programming in JAVA
Category of the Course | Year Semester Credits
Elective 1 [l 3

COURSE CONTENTS

Unit 1

An introduction to JAVA programming — OOPS and JAVAava basics - Working with
objects — creating classes and application in JAMAre about methods

Conditionals and Loops
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Unit 2
Array and strings - Java applets Basics — Thredslseams and 1/0

Unit 3

Graphics, fonts and color — Simple animation — Mangmation, Images and sound —
Managing simple events and interactivity — creatiagr Interfaces with AWT

Windows, Networking and other Tidbits — ModifieAs;cess control and class Design

UNIT 4
Packages and Interfaces — Exception and Managiogser Multithreading

UNIT 5
Using Native Methods and Libraries — Under the Heodava programming tools —
Working with Data structures and Java

Recommended Texts:
1. Patrick NiemeyerP; Knudsen,J (2002earning JAVA, 2" edition,O'Reilly Pub
2. Liang,YD (2002) Introduction to JAVA Programminy,ddition,Prentice Hall

Reference Books:
1. Crawford,W; Farley,J (2005), Java in a nutshéfleition,O'reilly Pubishers

Title of the Paper Paper 11 : Basics of Computerided drug design
Category of the Course | Year Semester Credits
Elective(Extra Disciplinary) | 1 Il 3

COURSE CONTENTS

Unit 1

Drug Discovery: Introduction, Conventional drug igesapproaches, irrational vs.
rational, various steps of drug design processniskiirule-phramcophore kinetics and
dynamics-ADME properties, Lipinski rule-Example®si®f computer based drug
discovery-benefits
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Unit 2

Introduction to BioinformaticsWhat is bioinformatics-sequence database and ukes -
analysis of sequence-multiple sequence analysmagecy structure prediction-uses of
different bioinformatics tools and applications

Unit 3

Biomacromoleclar structure and function :Variougls of protein structure,
Ramachandran Plot, Protein folding, Structure ofABotein-protein interaction,
protein-DNA interactions-enzyme kinetics-inhibitors

Unit 4

Introduction to molecular modeling: Molecular stwre, bonding, Various types of
Forces responsible for stabilization of biomoleswded their interaction- Potential
energy surface-force field-molecular mechanics oethStructure activity relationship-
de novo drug design pharmacophore-and dockingisgor

Unit 5

Quantitative structure activity relationship: QSAf®ncept, and properties of organic
molecules- various descriptors used in the QSARi|piellinear regression, and its
applications to drug design

Recommended Texts:
1. Gautham N (2006) “Bioinformatics”, Narosa Pahling Company, New Delhi
2. Vasantha Pattabhi and N.Gautham (20Bibphysics’ Narosa Publishing
Company, New Delhi
3. Lesk, A.M. (2002)“Introduction to Bioinformatics ”, 1% Edition, Oxford
University Press, Oxford, UK
4. Andrew R. Leach (2001) “Molecular Modeling: Riples and Applications” Printive
Hall
5. Charifson P.S (1997) “Practical Application@dmputer Aided Drug Design”
Dekker, New York
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05. M.Sc. DEGREE COURSE IN BIOTECHNOLOGY

SYLLABUS
Paper —1
Title of the paper Biochemistry and Biomolecules
Category of the course Year SemesterCredits
Core I I 4

COURSE OUTLINE
Unit—-1:

pH, pk , acids, bases , weak bondso|oBical Buffers system , Principles of
Thermodynamics, High energy compounds.

Unit — 2:

Carbohydrates — Definition, classification, sturet chemistry & properties
Amino acids - Definition, classification, struo# chemistry & properties; Proteins -
Definition, classification, structure, chemistry groperties; Lipids - Definition,
classification, structure, chemistry & propertiédjcleic acids — purines, pyrimidines,
nucleosides & nucleotides, poly-nucleotides. Methfmf isolation & characterization of
proteins, chemical synthesis of peptides, studyspdcific proteins like hemoglobin,
myoglobin and plasma proteins; Classification afghyrins, their structure & properties.
Structure of haeme & chlorophyll.

Unit — 3:

Metabolism of carbohydrates, lipids, proteins, pesi and pyrimidines — their
biosynthesis and degradation, their bioenergefidectron transport chain, Oxidative
Phosphorylation — mechanism, inhibitors and phadgphorylation, hormonal regulation
of mammalian metabolism. Eicosanoids, Urea cycle.

Unit — 4:
Separation methods - Tissue homogenate, cell drzation by differential
centrifugation, ultra-centrifugation and densityadjent centrifugation, medium for

centrifugation. Chromatography —paper, adsorptiom, —exchange, thin layer, gas,
reverse phase, affinity, HPLC, gel —filtration.
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Unit - 5:

Electrophoresis — moving boundary , paper , staagfarose, polyacrylamide,
disc, slab gel electrophoresis, 1D& 2D electropbisre pulse field electrophoresis,
immunoelectrophoresis high voltage electrophoresis

Recommended Texts:

1. Lehninger, A.L .2005, Principles of Biochemistry,tid Edition, W.H.Freeman,
New York.

2. Voet, D.and Voet .J.G.2004 .Biochemistry, 3 rd Bdit John Wiley and Sons,
Inc.

3. Lubert stryer, 2001, Biochemistry, 5 th Edition,i\MFreeman & company.

Paper — 2
Title of the paper Molecular Genetics
Category of the course Year Semester Credits
Core I I 4

COURSE OUTLINE
Unit—-1:

Genes and chromosomes, Genes and enzymes, sratfDNA and RNA, Role
of messenger RNA, Colinearity of Genes and ProteBenetic code, Identification of
DNA as the genetic material.

Unit — 2:

The complexity of eukaryotic genome (introns, examepetitive DNA sequence,
gene duplication and pseudogenes), ReplicationNA CDNA repair, Gene expression
and regulation in prokaryotes and eukaryotes.

Unit — 3:

Mutation: Spontaneous and virus induced mutatadiation induced mutation —
lonizing radiation, UV radiation, DNA repair mechsms, (photoreactivation, excision,
SOS, recombination and heat shock responses), erenagpigmentosum, chemically
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induced mutation — Base analogs Nitrous acid, Aoeisl Alkylating and hydroxylating
agents. Chromosomal Abnormalities, Recombinatioodels.

Unit — 4:

Discovery — early experiments of McClintoc in maizdnsertion sequences in
prokaryotes — complex transposons (ex. Tn3, TnS,dmd Tn10) — Mechanisms, control
consequences and application of transpositionraplsiand complex elements.

Unit - 5:

Allele frequencies and genotype frequencies, system mating, inbreeding,
genetics and evolution — mutation and migratiomdoem genetic drift, developmental
genetics usin@rosophilaas a model system.

Recommended Texts:

1. The Cell — A molecular approacH? &dition by Geoffrey M. Cooper, Robert E.
Hausman. 2003.

Principles of Genetics ™8edition by Gardner, Simmons and Snustad. 2002.
Molecular Biology of Genes. ™edition by Watson, Hopkins, Roberts, Steitz,
Weiner. 2004.

Biochemistry. &' edition by Geoffret L. Zubay. 2003.

Genetics Schaum’s outline seried! etlition by Susan Elrod — Tata McGraw
Hill. 2002.

Human Genetics — Concepts and applications by Ld&vi2001.

Microbial Genetics by S.R. Maloy, J.E. Cronan, Eeifelder, Jones and Barlett
Publishers. 1994.

8. Molecular genetics of bacteria by J.W.Dale. Wileg &ons.1994.

9. Basic genetics by D.L.G. Hartl, Jones and PublshEe391.

W
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Paper — 3
Title of the paper Molecular Cell Biology
Category of the course Year Semester Credits
Core I I 4

COURSE OUTLINE
Unit—-1:

The molecules of a cell; Organelles of the eukacyoell and its functions;
Biomembranes - structural organization, transporss membrane (Passive, Active and
Bulk transport); Cell-Cell adhesion- Cell junctiofsTight junctions, gap junctions,
desmosomes, adherens); Extra cellular matrix (EG¥Mjnponents and role of ECM in
growth.

Unit — 2;

Microscopy- Bright field, Phase contrast, fluoresms Electron (TEM, SEM and
Tunneling SEM), Histochemistry — Microtomy, Fixatioembedding, sectioning and
staining of tissues. Hybridization-FISH; Flow cytetry; Cell fractionation.

Unit — 3;

Organization of Eukaryotic DNA in to chromosomesNM® replication —
mechanism; Transcription- basic mechanism in pyakas and eukaryotes; Post and co-
transcriptional modifications; Translation in prokates and eukaryotes; Post
translational modifications; Protein sorting andcrséon; Protein folding and
degradation.

Unit — 4:

Molecular basis of eukaryotic cell cycle, Regulatend cell cycle check points;
Programmed cell death (Apoptosis); Cell-Cell sigmkignaling molecules, types of
signaling, signal transduction pathways (GPCR-cAM®B, RTK, MAP Kinase, JAK-
STAT, Wnt Pathway); Cancer-multistage cancer deweknt, carcinogens, oncogenes
and proto-oncogenes, tumor suppressor genes-Rb, p53

Unit - 5:
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Microfilaments — Actin structure, Dynamics of actin assembly, Myosind

molecular motors. Intermediate filaments- types &mtttions. Microtubules- structure
and dynamics, kinesin and dynein powered motorslfadhesion points, microvilli and
pseudopodial extensions.

Recommended Texts:

1.

2.

Bruce Alberts, Alexander Johnson, Julian Lewis, tMaRaff, Keith Roberts,
PeterWalter. 2002. Molecular Biology of thellCFourth edition. Garland Science.
Lodish,H., Berk, A., Zipursky, S.L., Matsudaira, Raiser, A., Kreiger, Scott,and
Darnell, J. 2004. Molecular Cell Biology. MadConnected, Fifth edition.
W.H.Freeman and Company

Geoffrey.M.Cooper, Robert.E.Hausman.2007.The Célilddecular Approach,
Fourth edition. Sinauer Associates.

T.Fleming. 2002. Cell interactions: A practical epgch — Second edition.
Weaver. 2002. Molecular Biology, Second edition.Graw-Hill.

Karp, G., 2002, Cell and Molecular Bilogy, Thirditeah, John Wiley & Sons,
NewyYork.

Luiz Carlos Uchoa, Janqueira, Jose, Carneiro. 2BaSic Histology- Text and
Atlas.McGraw-Hill Professional.

Paper — 4 Practical |
Title of the paper (A) Biochemistry& Biomolecules,B) Molecular
Genetics and (C) Molecular Cell Biology
Category of the course Year Semester Credits
Core I I 4

COURSE OUTLINE
(A) Biochemistry& Biomolecules Practicals

1. pH meter and buffers

2. Colorimetric estimation of
Protein by Lowry’s method and Bradford method.
DNA by Diphenyl amine method
RNA by Orcinol method
Carbohydrate by Anthrone method

3. Absorption studies with protein & DNA

4. Thin layer chromatography

Sugars, Amino acids, Lipids, Alkaloids
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5.
6.
7.

Ammonium sulphate precipitation
Dialysis
SDS-PAGE

Demo Experiments

1.

2.

Gel permeation chromatography, Affinity chromatqurg lon—exchange
chromatography
Western blotting

(B) Molecular Genetics Practicals:

agprwONPE

o

Isolation of DNA (from bacteria, plants, animakti® and blood)

Plasmid DNA isolation.

Isolation of RNA

Restriction digestion of DNA

Radiation or chemical induced genetic damage assgsagRoot meristem of
Allium cepa.

Preparation of metaphase chromosomes form blodab{t&ing and karyotyping).

(C) Molecular Cell Biology Practicals

1. Microtomy — Fixation, Embedding, Sectioning andi8tay (H & E) of tissues.
2. Histochemical staining to localize proteins, canmbiates and lipids in fixed
tissue sections.
3. Subcellular fractionation and marker enzyme detedfmitochondria).
4. Giant chromosome studies in Chironomous larvae.
5. Meiotic study in flower buds and cockroach or ghaggper.
Paper — 5 Elective
Title of the paper Biophysics and Biostatistics
Category of the course Year Semester Credits
Elective I I 3

COURSE OUTLINE:

Unit—1:

Introduction to Biophysics — Proteins : Amino acid<sclassification, structure,

conformations, Ramachandran plot, peptide-pepbdad isomerisation. Molecular
organization, different levels, organization of §gias - primary, secondary, tertiary and
quartenary structure.

Unit — 2;
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Sequencing of proteins and nucleic acids. Proté\i#[interactions. Physical and
chemical methods for immobilization of small andanm@amolecules. Glyco and lipo —
proteins — Structure and function. Nucleic acid ridikation — structural analysis and
biological studies.

Unit — 3:

Laws of thermodynamics, chemical equilibrium, eleat microscopy,
sedimentation and viscosity, chromatography, X-rdiffraction. Spectroscopy:
Absorption and emission spectroscopy- Beer- Lareitaw, Principles -
instrumentation and applications of Visible, UV, $#4a Florescence, Raman
Spectroscopy, IR, AAS, NMR, and ESR. Microarrayhtemlogy.

Unit — 4:

Biometry, Collection, classification and tabulatiosf data, graphical and
geometrical representation, scale diagrams , histag, frequency polygons, frequency
curves, Measures of central tendency- Mean (Aritiepnénarmonic and geometric),
Median and Mode. Measures of dispersions - standevedhtion, quartile deviation and
mean deviation. Standard error and standard curve.

Unit - 5;

Probability theory - Probability distribution, Binval, Poisson and Normal
distribution, Correlation coefficient and Regressanalysis. Test of Significance, t-test,
chi-square test, one way and two way ANOVA. Intrcithn to software packages SPSS,
SAS, MINITAB, MATLAB etc.,

Recommended Texts:

1. Creighton, T.E, 2002, Proteins — Structure and owdée properties. Second
edition. W.H.Freeman and company, New York.

Principles of Instrumental Analysis."5Edition. D.A.Skoog, F.J.Holler and
T.A.Nieman. 2004.

Tanford, C., Physical chemistry of macromoleculedin Wiley and Sons. 2003.
Biophysical Chemistry, Cantor, W.H.Freeman. 2003.

Gupta.S.P. 2002, Biostatistical methods, S.Chaddsans, New Delhi.

Zar, J.H. 1984. Biostatistics analysis. Prentic#, few Jersey.

N
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Paper — 6 Elective
Title of the paper Molecular Developmental Biology
Category of the course Year Semester Credits
Elective I I 3

COURSE OUTLINE
Unit—1:

Gamete cells: Dynamics of the Sperm and Egg, Spegeaesis, Oogenesis,
Sperm and oocyte maturation, Instructive and pesines interactions, competence,
epithelial- mesenchymal interactions. Importantnalgng pathways in vertebrate
development.

Unit — 2:

Fertilization: Fate Maps, Niewkoop center, molecutde of organizer, Types of
fertilization, Molecular recognition of egg and sme fusion and prevention of
polyspermy, rearrangement of egg cytoplasm andadain of egg.

Unit — 3:

Cleavage and gastrulation: Cleavage in Xenopus,ckChand mammals,
Regulation of cleavage cycle. Morphogenetic movdsgaastrulation in Xenopus, chick
and mammals.

Unit — 4:

Vertebrate Development: Formation of the neurakfubechanism of vertebrate
eye development, myogenesis, and hematopoiesis.

Unit - 5;:

DrosophilaMaternal effect genes, induction at single celkle differentiation of
photoreceptors in ommatidia. Developmental dis@derSpina bifida, Anenecephaly,
and craniorachischis, Cyclopia, Thanotrophic dysipla

Recommended Texts:

1. Scott F.Gilbert. (2006). Developmental Biology SiaaAssociates.

2. Wolpert, L. (1998) Principles of Development. Owxf Publications, New York.

3. Richard M.Twynman, (2001) Developmental Biology'®@dition), Viva
Publications, New Delhi.
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Subramoniam, T. (2002) Developmental Biology" €lition.) Narosa publications.

Paper -7
Title of the paper Plant Biotechnology
Category of the course Year Semester  Credits
Core I Il 4

COURSE OUTLINE
Unit—1;

History of plant Biotechnology, Global impact ofdchnology in Agriculture.
Conservation of Plant using Biotechnology. Plagferome organization and Plant gene
structure.

Unit — 2;

Genetics of Chloroplast and Mitochondria. Plant oetitondrial DNA,
Mitochondrial protein synthesis, mt DNA and cytaggtac male sterility. Import of
proteins into mitochondria. Nuclear encoded andrdplast, mitochondria encoded
genes for proteins. Seed storage proteins.

Unit — 3;

Phytohormones - Auxins, Gibberlins, Cytokinnigshylene and Abscissic acid.
Gene Expression during plant development. Diffeaémegulation of gene expression.
Genetic determinants of module formation, functioh®|khizobium genes, Plant nodule
gene expression. Genetic transformation of plagtsAgrobacterium Transformation
process. Regenertion of transformed plants. Diraasformation.

Unit — 4:

Inducible gene expression: use of tissue specimpper-controllable gene
expression in plants. Plant Vectors. Transgenicitplaand applications. Genetically
engineered plants for virus, fungi, insect and loadb resistance (one example each).
GM plants for vaccine, drug and protein development
Unit — 5:

Basic techniques in plant tissue culture. Methodplant cell, tissue and organ

culture. Micropropagation, cell suspension cultematic embryogenesis, protoplast

119



culture. Soamtic hybridization. Production of hagland triploid plants. Application of
plant tissue culture in agriculture, Horticulturedeforestry.

Recommended Texts:

1. H.K. Dass. 2005, Text book of Biotechnology, SecBaddion, Wiley Dreamtech,
India (P) Ltd.

2. H.Kreuzer & A.Massey. 2001. Recombinant DNA andt&tnology: A guide
for teachers Second Edition. ASM press, Washington.

3. Trevan. 2001. Biotechnology, Tata McGraw Hill.

4. M.Sudhir. 2000. Applied Biotechnology & Plant Ganst Dominant publishers
& Distributors.

5. Reynolds, P.H.S. 1999. Inducible gene expressiqtaints. CABI publishing,
U.K.

6. M.J.Chrispeels and D.F. Sadasiva, 1994. Plantgggand agriculture. Jhones and
Bartlett.

7. J.D.Watson, N.Gillman, J.Witknowski and M.ZolleB2R. Recombinant DNA.
Second Edition Scientific American Books, NY.

8. Ignatchimuthu, 1996. Applied Biotechnology, TataGtawHill.

Paper -8
Title of the paper Genetic Engineering
Category of the course Year Semester Credits
Core I Il 4

COURSE OUTLINE

Unit—1:

Gene cloning — Genetic engineering tools — Nudeid manipulating enzymes.

Promoters, Selectable markers and reporters usedNA technology. Restriction
digestion, Ligation, Transformation, Selection oéd@mbinants. Construction of gene
libraries.

Unit — 2:
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E.Coli vectors - pBR322 and its derivatives; Clanwectors for gram-negative
bacteria; Lambda bacteriophage vectors, filamentphages, Cosmids, Phasmids,
Phagemids. Cloning in gram-positive bacteBacillus subtilis.

Unit — 3:

Cloning in yeastSaccharomyces cerevisae Life cycle and types of vectors;
Eukaryotic vectors — SV40 (molecular genetics ardression); Specialized cloning
vector for cDNA; Synthesis of specific RNA in vifrgectors for cloning promoters and
terminators; vectors with adjustable copy number.

Unit — 4:

Nucleic acid hybridization techniques; Moleculaolpes (Types of probes and its
construction); probe labeling — Nick translationndElabeling and Random primer
labeling. Polymerase chain reaction and its vasiarDNA fingerprinting; DNA
sequencing (Maxam and Gilbert sequencing, Sangddisleoxy sequencing,
Pyrosequencing, PCR based sequencing and hybiiizaequencing); Site directed
mutagenesis; DNA microarray; chromosome walking janaping.

Unit - 5;:

Molecular techniques in prenatal diagnosis genefiye Pharmaceutical products
(Vaccine, Humulin, etc), Agriculture and animal basdry — Crop improvement and GM
foods. Impact of gene cloning and Bioethics.

Recommended Texts:

1. Gene cloning by T.A.Brown — 2001.

2. Principles of Gene Manipulation — Old and Primresz003.

3. Vectors — A survey of molecular cloning vectors ahdir uses — Raymond
Rodriguez and David T.Denhart — 2003.

4. From genes to clones — Introduction to Gene TedugylErrst-L. Winnacker —
2003.

5. Gene Expression technologies. Methods in enzymaolggl185) — Ed. David V.
Geoddel — 2002.

6. Methods in Gene Biotechnology — William Wu, MichaélWelsh, Peter

B.Kaufrmar, Helen H.Zhang — 2001.

Maximizing Gene Expression — William Rezmikff, Lar®pld — 2002.

Genes IX, Oxford University Press, Lewin — 2007.

© ~
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Paper -9

Title of the paper Microbiology and Immunology
Category of the course Year Semester Credits
Core I Il 4

COURSE OUTLINE
Unit—1;

Size, shape, composition and structure of prokarybacteria, actinomycetes,
archaea and blue green algae) and eukaryotic ¢(alime, fungi and protozoans).
Nutritional requirements for growth. Growth mediand pure culture techniques.
Symbiosis, Mutualism, Parasitism, Commensalismemdbphyte. Structure of virus and
prions. Classification of microbes using DNA an@ysroteins, rRNA analysis and

phylogeny.
Unit — 2:

Role of microorganisms in food production (SCPirydand non-dairy products.
Fuel (ethanol), pharmaceuticals (antibiotics), &itizers (BGA), biopesticideB@cillus
thuringenesiy biopolymers, biosurfactants, vitamin B12, prega glutamic acid.
Secondary metabolites. Biogas production, biocotpps vermicomnpost,
biotransformation.

Unit — 3:

Biology of the immune system; innate immunity; aced immunity;
Organization and structure of lymphoid organs;sceflthe immune system. Molecular
components of an immune system; Nature and biaddgytigens; structure, classes and
functions of antibodies; Antigens receptors; Effestcomponents of an immune
response-pathways of complement systems.

Unit — 4:

Antigen and antibodies interactions- Antibody affiravidity-specificity-cross
reactivity; Antigen processing and presentationodgh MHC | and Il and BCR;
Immunological tolerance. Generation of T cell cleneHLA typing. Types of
hypersensitivity-assessment of delayed hyperseitgitreactions. Antigen-Isolation,
purification and characterization of various amigeand haptens from pathogens and
other biological molecules by biophysical, chemmadl affinity separation methods.
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Unit - 5:

Hybridoma and monoclonal antibody production. Bgyl@nd assay of cytokines;
Vaccine technology including DNA vaccines; Idemt#iion of T and B epitopes for
vaccine development; immunotechnology and infestidiseases. Immunoscreening of
recombinant library.

Recommended Texts:

1. Michael J. Pelczar, IR., E;C;S;Chan and Noel Rre2004., fith Ed., 27
reprint. Microbiology, Tata McGRAW — Hill, New Delh

2. Presscot, Harley & Klein, 2002, Microbiology, fifgdition, McGraw Hill,
Newyork.

3. Tak W.Mak and Mary Saunders 2005, The Immune Resgpddasic and Clinical
Principles; First Edition Academic Press.

4. R.A.Goldsby, T.J.Kindt & B.A.Osborne. 2000. Immuogy, Freeman and
Company.

5. Janes Kuby, 1997. Immunology, Third edition, W.Hediman and company,
NewYork.

6. Roitt. 1996. Immunology. Black well Scientific Pidations.

7. KleinDonald, A. Prescott Lansing M. Harley John2B03. Microbiology. Fifth
Edition McGrawHill, Boston.

8. J.L. Ingrahm & C.A. Ingraham. 2000. IntroductionMicrobiology, Second
edition, Brooks/ cole,Thomson Learning, USA.

9. Rittman Bruce, E., Mc Carty Perry, L, 2001. Envimmntal Biotechnology.
Principles and applications, McGRaw Hill, Boston.

10.Casida, 1997. Industrial Microbiology, John WileyS®ns.

11.H. Zola. 2000. Monoclonal antibodies. Bios Scieatifublishers Itd.

12.Joshi, K.R & Osama, N.O., 1998, Immunology, Agrdaduca Bikaner.

13.lvan M. Roitt and Peter J. Delvis, 1997. Esserntamnunology, Ninth edition.
Blackwell Science Pub.,USA.

14.Ransohoff Richard et al., 1996, Cytokines and tNSOCRC Press Boca Raton.

15.Tizard lan, R., 1995, Immunology an IntroductiorauSders College Pub.,
Philadelphia.

16. Current Protocols in Immunology, 3 Volumes, Wil@yblications, 1994.

17.D.M.Weir. 1992, Immunological techniques. Vol 3. laBk well Scientific
Publication.

18.Lesley Janes Eales, Immunology For Life ScientiSéxond edition, Wiley Pub.
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Paper — 10 Practical Il

Title of the paper (A) Plant Biotechnology,(B) Gentc
Engineering, (C)Microbiology and Immunology
Category of the course Year Semester Credits
Core I Il 4

COURSE OUTLINE
Plant Biotechnology Practicals:

1.
2.

3.

4.

5.

Plant tissue culture media preparation and statibn techniques.

Generation of Callus from explants (leaf, root, badd shoot apex) and
maintenance of callus culture.

Cell suspension culture (batch and continuous)hentpollen and embryo
culture.

Isolation and culture of plant protoplast. Protgphaiability test. Localization of
nucleus using nuclear stain.

Agrobacteriunculture maintenance and isolation of plasmid DNA.

Genetic Engineering Practicals

0.

1. Preparation of plasmid DNA by alkaline lysis method
2. Elution of DNA from agarose gel.

3. Restriction enzyme digestion.

4. Restriction mapping of plasmid DNA.

5.
6
7
8
9
1

Ligation

. Competant cell preparation, transformation andctiele of recombinants.
. Amplification of DNA
. Determination of molecular weight of DNA.

Southern blotting
Northern blotting

Demonstration Experiments:

1. Cloning of GFP

2. Southern hybridization
Microbiology and Immunology Practicals:

1.

Isolation of microbes from soil, water, air andrilaurface.
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2. Media preparation and sterilization
3. Isoaltion of pure culture d.coli, Aspergillus nigerphage an&treptomyces
4. Gram staining and morphological characterizatiomufrobes.
5. Development of RAPD and RFLP map using microbialADN
6. Lymphocyte separation.
7. Immunodiagnostics: Widal, VDRL, Blood grouping, BA.
8. Radial Immunodiffusion, Ouchterlony Immunodiffusjdmmunoelectrophoresis,
Counter current immunoelectrophoresis.
Paper — 11 Elective
Title of the paper Introduction to Bioinformatics & Computer
Applications
Category of the course Year Semester Credits
Elective I I 3

COURSE OUTLINE
Unit-1:

Fundamentals of Bioinformatics : Definition — Bifonmatics in industrial
applications, importance of Bioinformatics , Genomiypes of Genomics, Proteomics-
Sequence analysis, Sequence alignment, Hidden Mavkalel , Types of Alignment —
BLAST, FASTA, Interpro-cog.

Unit-2:

Biocomputing and Bioprogramming : Rasmol, Clustaiiglogical databases —
Nucleotide sequence database, Protein sequenceadetaEMBL.DDBJ, Genalysis —
introduction to PERL and Bio-PERL, Introduction8®QL commands

Unit-3;

Applied Bioinformatics: Commercial Bioinformatics- Definition  for
Bioinformatics company, Transcriptome — SNP’s aheirt applications, Patenting and
data base generation from patent literature for roersial benefits, PR and
Bioinformatics.

Unit-4:
Linux and Unix for Bioinformatics: Basic Unix commds, Basic Linux
commands, web resources in Bioinformatics.

Unit-5;
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Computer-oriented Statistical techniques — Frequéatale of single discrete
variable, Bubble sort, Computation of mean, vamaaied standard deviations

Recommended Texts:

V.R.Srinivas, 2005 , Bioinformatics-A modern appoa prentice Hall of India,
NewDelhi.

A.Batiza,A.Finney , Schacter, Bernia Mullis,Kary )05 , Bioinformatics, Genomics,
Proteomics ,Chelsea House publications , New Delhi

Cynthia Gibas, Per Jambeck ,2001 , Developing Byomatics computer software,
O’Reilly publications, Sebastopol , USA .

Paper — 12 Elective

Title of the paper Pharmaceutical Biotechnology
Category of the course Year Semester Credits
Elective I I 3

COURSE OUTLINE
Unit—1:

Introduction to concepts and technologies in phaeutical biotechnology and
industrial applications.

Unit — 2;

Biopharmaceuticals expressed in plants. Industiealelopment and production
process. Scientific, technical and economic aspEotaccine research and development.

Unit — 3:

DNA vaccines: from research tools in mice to vaesinfor humans.
Characterization and Bioanalytical aspects of rdmoent proteins as pharmaceutical
drugs-Biogeneric drugs.

Unit — 4:

Therapeutic proteins — special pharmaceutical aspdeharmaceutical and

pharmacodynamics of biotech drugs- Formulation aftdeh products- Rituximab:

clinical development of the first therapeutic aotly for cancer.

Unit - 5:
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Somatic gene therapy — advanced biotechnology ptedun clinical

development-Nonviral gene transfer systems in so@maigene therapy-
Xenotransplantation in pharmaceutical biotechnoldtyarmaceutical enzymes

Recommended Texts:

1.

Daniel Figeys (Ed.). 2005. Industrial ProteomicgphAcations for Biotechnology
and Pharmaceuticals. Wiley, John & Sons, Incorgakrat

Kayser, O and Muller R.H.. 2004. Pharmaceuticabt&hnology-Drug
Discovery and Clinical Applications. WILEY-VCH

Heinrich Klefenz. 2002. Industrial pharmaceutic@itechnology.

Leon Shargel, Andrew B. C. Yu, Susanna Wu-Pong,anéndrew B. C. 2004.
Applied Biopharmaceutics & Pharmacokinetics. McGitdiv Companies
Stefania Spada, Garywalsh. 2004. Directory ofeyg biopharmaceutical
Gary Walsh. 2003. Biopharmaceutical, Biochemistigiotechnology.

Thomas Lengauer (Ed.). 2002. Bioinformatics — fil@enomes to Drugs. Volume
1& II. Wiley-VCH.

John F. Corpenter (editor), Mark C. Manning. 20@Rational Design of stable
formulation Theory and Practice (Pharmaceuticatté&ibnology). Plenum, US.
Ist edition.

D.ILA. Crommelin, et al., 2002. Pharmaceutical IBgy. Amazon prime
publications.

10.Werner Kalow, Urs A Meyer and Rachel F Tyndale 20OBharmacogenomics.

CPL press.
ExtDisciplinary Elective
Title of the paper Principles of Gene ManipulationTechnology
Category of the course Year Semester Credits
Elective I Il 3
Unit — 1:

Restriction enzymes, DNA modifying enzymes, cloniwgctors, prokaryotic

hosts-Creating Recombinant DNA Molecules-Isolati@amd Cloning of genes.-
Construction of representative cDNA and genomicaliles-polymerase chain reaction
(PCR) and applications-Southern / Northern blotanglysis.

Unit — 2:
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Construction of representative cDNA and genomicalies- polymerase chain
reaction (PCR) and applications- Southern/Northieloting analysis, RFLP, RAPD,
AFLP analysis. Genomics- Structural genomics-Geagppimg-Comparative genomics -
Functional genomics -Gene expression -EST's-DNAyar

Unit — 3:

Gene transfers - Introduction of Foreign Genes @edls: electroporation,
biolistic transfer, Transfection, selectable maskenicroinjection, embryonic stem cells,
reporter transgenes, Homologous recombination ecksans / outs”.

Unit — 4:

Transgenics- Approaches to transgenesis: Micrdinje¢ Embryonic stem
cells/Sperm- mediated transfer -Mammalian clonipgbiclear transfer - "Dolly” as an
example. Production of transgenic sheep, catttgs @nd plants. - BT cotton,
Transgenesis and growth- performance in farm logst& plants-The growth hormone
in both bovine and porcine systems.

Unit - 5;

Edible vaccines, Disease resistance in transgegansms, Pest and herbicide
resistant plants. The Mx gene system for anti-wdiaéase resistance in animals. Issues in
Genetic Engineering - Biosafety of transgenic orgas.-Food safety of GMOs-
Environmental safety .

Recommended Texts:

1. Old, R,W. and Primrose, S.B., Principles of Geneidalation (5th edition).
Blackwells Scientific Publications, Oxford, U.K. 98.

2. Strachan, T. and Read, A.P. Human Molecular Gengtic2nd edition), BIOS
Scientific Publications, John Wiley and SoiA®ronto, Canada. 1999

3. Watson, J.D., Gilman, M., Witkowski, J., and Zo|lst., Recombinant DNA

(2nd edition),Scientific American Books, W.H. Freemmand Co., New York,

N.Y., U.S.A. 2001.

Cantor and Smith (1999). Genomics. Wiley & Sons.

T.A. Brown (1999). Genomes. Bios Publishers.

K.Dharmalingam (1987). M13 cloning manual. MacMil]&hennai.

ook
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06. M.Sc. DEGREE COURSE IN BIOTECHNOLOGY AND

MANAGEMENT
SYLLABUS
Paper —1
Title of the paper Biochemistry and Biomolecules
Category of the course Year SemesterCredits
Core I I 4

COURSE OUTLINE
Unit—-1:

pH, pk , acids, bases , weak bondsoloBical Buffers system , Principles of
Thermodynamics, High energy compounds.

Unit — 2;

Carbohydrates — Definition, classification, sturet chemistry & properties
Amino acids - Definition, classification, struof) chemistry & properties; Proteins -
Definition, classification, structure, chemistry groperties; Lipids - Definition,
classification, structure, chemistry & propertidijcleic acids — purines, pyrimidines,
nucleosides & nucleotides, poly-nucleotides. Methfad isolation & characterization of
proteins, chemical synthesis of peptides, studyspecific proteins like hemoglobin,
myoglobin and plasma proteins; Classification afgyrins, their structure & properties.
Structure of haeme & chlorophyill.
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Unit — 3:

Metabolism of carbohydrates, lipids, proteins, pesi and pyrimidines — their
biosynthesis and degradation, their bioenergetisctron transport chain, Oxidative
Phosphorylation — mechanism, inhibitors and phadgphorylation, hormonal regulation
of mammalian metabolism. Eicosanoids, Urea cycle.

Unit — 4:

Separation methods - Tissue homogenate, cell dreation by differential
centrifugation, ultra-centrifugation and densityadjent centrifugation, medium for
centrifugation. Chromatography —paper, adsorptiom, —exchange, thin layer, gas,
reverse phase, affinity, HPLC, gel —filtration.

Unit-5;:

Electrophoresis — moving boundary , paper , staagfarose, polyacrylamide ,
disc, slab gel electrophoresis, 1D& 2D electrophisre pulse field electrophoresis,
immunoelectrophoresis high voltage electrophoresis

Recommended Texts:

4. Lehninger, A.L .2005, Principles of Biochemistry,tl Edition, W.H.Freeman,
New York.

5. Voet, D.and Voet .J.G.2004 .Biochemistry, 3 rd Bdit John Wiley and Sons,
Inc.

6. Lubert stryer, 2001, Biochemistry, 5 th Edition,M\VMFreeman & company.

Paper — 2
Title of the paper Management Principles
Category of the course Year Semester Credits
Core I I 4

COURSE OUTLINE

Unit -1:
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The evolution of management sciences, gemant defined-Basic principles and
Process of Management.

Unit - 2:

Planning : Planning as the first processnahagement cycle, basic techniques of
planning ,basic factors of planning , key plannipgints, psychological hazards to
rational planning, strategic considerations in plag; policy making as a guide to action
in the organization , general and specific policiebasic areas of policy making,
management by objectives.

Unit -3:

Need for organization, organizational hiehgrin large concerns, top management
organization, staff units and committees, factorbe considered in establishment of an
organization. Authority and relationship line, ftinoal and staff relationship, basics of
departmentation, delegation of authority and respility, centralization and
decentralization of authority, use of organizatiatearts and manuals, span of control.

Unit — 4:

Co-ordination and control need for co-ordo@t techniques for securing
coordination, application of the process of contbldifferent levels of management,
integrated control system in the organization.

Unit-5;:

Theories of motivation, Maslow, Mc Gregadterzberg, McClelland, leadership
styles, emerging trends in management.

Recommended Text
1. Koontz O Donnel, Principles of Management , Mcgkdi; 2001.
2. Stephen P, Robbins and David. A, Decenzo, Fundaiseot management,
Pearson Education, Third edition 2001.
3. J.S,Chandan, Management concepts and strategles Nublishing House 2002

Paper — 3
Title of the paper Molecular Genetics
Category of the course Year Semester Credits
Core I I 4

COURSE OUTLINE

Unit—-1:
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Genes and chromosomes, Genes and enzymes, sratfDNA and RNA, Role
of messenger RNA, Colinearity of Genes and ProteBenetic code, Identification of
DNA as the genetic material.

Unit — 2:

The complexity of eukaryotic genome (introns, examepetitive DNA sequence,
gene duplication and pseudogenes), ReplicationA CDNA repair, Gene expression
and regulation in prokaryotes and eukaryotes.

Unit — 3:

Mutation: Spontaneous and virus induced mutatadiation induced mutation —
lonizing radiation, UV radiation, DNA repair mechsms, (photoreactivation, excision,
SOS, recombination and heat shock responses), etenagigmentosum, chemically
induced mutation — Base analogs Nitrous acid, Aoeisl Alkylating and hydroxylating
agents. Chromosomal Abnormalities, Recombinatimodels.

Unit — 4:

Discovery — early experiments of McClintoc in maizdnsertion sequences in
prokaryotes — complex transposons (ex. Tn3, TnS,dmd Tn10) — Mechanisms, control
consequences and application of transpositionroplei and complex elements.

Unit - 5:

Allele frequencies and genotype frequencies, system mating, inbreeding,
genetics and evolution — mutation and migratiomdoem genetic drift, developmental
genetics usin@rosophilaas a model system.

Recommended Texts:

10.The Cell — A molecular approach’® &dition by Geoffrey M. Cooper, Robert E.
Hausman. 2003.

11. Principles of Genetics."Bedition by Gardner, Simmons and Snustad. 2002.

12.Molecular Biology of Genes. "4edition by Watson, Hopkins, Roberts, Steitz,
Weiner. 2004.

13.Biochemistry. & edition by Geoffret L. Zubay. 2003.
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14.Genetics Schaum’s outline series™ ddition by Susan Elrod — Tata McGraw
Hill. 2002.

15.Human Genetics — Concepts and applications by Ld&vi2001.

16.Microbial Genetics by S.R. Maloy, J.E. Cronan, Beifelder, Jones and Barlett
Publishers. 1994.

17.Molecular genetics of bacteria by J.W.Dale. Wileg &ons.1994.

18.Basic genetics by D.L.G. Hartl, Jones and PublsHE®91.

Paper — 4 Practical |
Title of the paper (A) Biochemistry and Biomolecus,
(B)Molecular Genetics
Category of the course Year Semester Credits
Core I I 4

COURSE OUTLINE
Biochemistry& Biomolecules

1. pH meter and buffers

2. Colorimetric estimation

3. Protein by Lowry’s method and Bradford method.
DNA by Diphenyl amine method

RNA by Orcinol method

Carbohydrate by Anthrone method
Absorption studies with protein & DNA
Thin layer chromatography

Sugars, Amino acids, Lipids, Alkaloids
6. Ammonium sulphate precipitation

7. Dialysis

8. SDS-PAGE

ok

Demo Experiments

1. Gel permeation chromatography, Affinity chromatqdmg lon—
exchange chromatography
2. Western blotting
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Molecular Genetics Practicals:

1. Isolation of DNA (from bacteria, plants and blood)
2. Plasmid DNA isolation.
3.Isolation of RNA
Restriction digestion of DNA
Radiation or chemical induced genetic damage assetgRoot meristem dfllium

cepa.
6. Preparation of metaphase chromosomes form blodub(tling and karyotyping).

ok

Paper — 5 Elective
Title of the paper Biophysics and Biostatistics
Category of the course Year Semester Credits
Elective I I 3

COURSES OUTLINE:
Unit—-1:

Introduction to Biophysics — Proteins : Amino acik<lassification, structure,
conformations, Ramachandran plot, peptide-pepbdad isomerisation. Molecular
organization, different levels, organization of ggias - primary, secondary, tertiary and
quartenary structure.

Unit — 2:

Sequencing of proteins and nucleic acids. Protéi#nteractions. Physical and
chemical methods for immobilization of small andanmamolecules. Glyco and lipo —
proteins — Structure and function. Nucleic acid ridibation — structural analysis and
biological studies.

Unit — 3:
Laws of thermodynamics, chemical equilibrium, elest microscopy,

sedimentation and viscosity, chromatography, X-rdiffraction. Spectroscopy:
Absorption and emission spectroscopy- Beer- Lambant, Principles — instrumentation
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and applications of Visible, UV, Mass, FlorescenBaman Spectroscopy, IR, AAS,
NMR, and ESR. Microarray technology.

Unit — 4:

Biometry, Collection, classification and tabulatiosf data, graphical and
geometrical representation, scale diagrams , hisitog, frequency polygons, frequency
curves, Measures of central tendency- Mean (Aritienénarmonic and geometric),
Median and Mode. Measures of dispersions - standeveation, quartile deviation and
mean deviation. Standard error and standard curve.

Unit - 5:

Probability theory - Probability distribution, Birmoal, Poisson and normal
distribution, Correlation coefficient and Regressanalysis. Test of Significance, t-test,
chi-square test, one way and two way ANOVA. Intrctthn to software packages SPSS,
SAS, MINITAB, MATLAB etc.,

Recommended Texts:
1.Creighton, T.E, 2002, Proteins — Structure and oubée properties. Second
edition. W.H.Freeman and company, New York.
2.Principles of Instrumental Analysis" Edition. D.A.Skoog, F.J.Holler and
T.A.Nieman.
Tanford, C., Physical chemistry of macromoleculegin Wiley and Sons.
Biophysical Chemistry, Cantor, W.H.Freeman.
Gupta.S.P. 2002, Biostatistical methods, S.Chaddsans, New Delhi.
Zar, J.H. 1984. Biostatistics analysis. Prentic#,ew Jersey.

o0hAw

Paper — 6 Elective
Title of the paper Molecular Developmental Biology
Category of the course Year Semester  Credits
Elective I I 3

COURSE OUTLINE
Unit—1:

Gamete cells: Dynamics of the Sperm and Egg, Spegeaesis, Oogenesis,
Sperm and oocyte maturation, Instructive and pesines interactions, competence,
epithelial- mesenchymal interactions. Importantnalgng pathways in vertebrate
development.
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Unit — 2:

Fertilization: Fate Maps, Niewkoop center, molecutde of organizer, Types of
fertilization, Molecular recognition of egg and sme fusion and prevention of
polyspermy, rearrangement of egg cytoplasm andadan of egg.

Unit — 3:

Cleavage and gastrulation: Cleavage in Xenopus,ckChand mammals,
Regulation of cleavage cycle. Morphogenetic movdsgaastrulation in Xenopus, chick
and mammals.

Unit — 4:

Vertebrate Development: Formation of the neurakfubechanism of vertebrate
eye development, myogenesis, and hematopoiesis.

Unit - 5;

DrosophilaMaternal effect genes, induction at single celkle differentiation of
photoreceptors in ommatidia. Developmental dis@derSpina bifida, Anenecephaly,
and craniorachischis, Cyclopia, Thanotrophic dysipla

Recommended Texts:

1. Scott F.Gilbert. (2006). Developmental Biology SieaAssociates.
2.Wolpert, L. (1998) Principles of Developmentxf@d Publications, New
York.
3.Richard M.Twynman, (2001) Developmental Biolof® edition), Viva
Publications, New Delhi.
4. Subramoniam, T. (2002) Developmental Biology" ¢tlition.) Narosa

publications.
Paper —7
Title of the paper Plant Biotechnology
Category of the course Year Semester Credits
Core I Il 4

COURSE OUTLINE

Unit—-1:
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History of plant Biotechnology, Global impact ofd&chnology in Agriculture.
Conservation of Plant using Biotechnology. Plamgferome organization and Plant gene
structure.

Unit — 2:

Genetics of Chloroplast and Mitochondria. Plant octiondrial DNA,
Mitochondrial protein synthesis, mt DNA and cytaggtac male sterility. Import of
proteins into mitochondria. Nuclear encoded andrdplast, mitochondria encoded
genes for proteins. Seed storage proteins.

Unit — 3:

Phytohormones - Auxins, Gibberlins, Cytokinnigshylene and Abscissic acid.
Gene Expression during plant development. Diffeaémegulation of gene expression.
Genetic determinants of module formation, functioh&khizobium genes, Plant nodule
gene expression. Genetic transformation of playtsAgrobacterium Transformation
process. Regenertion of transformed plants. Diracisformation.

Unit — 4:

Inducible gene expression: use of tissue specimpper-controllable gene
expression in plants. Plant Vectors. Transgeniaitplaand applications. Genetically
engineered plants for virus, fungi, insect and io&tb resistance (one example each).
GM plants for vaccine, drug and protein development

Unit-5;:

Basic techniques in plant tissue culture. Methodplant cell, tissue and organ
culture. Micropropagation, cell suspension cultUematic embryogenesis, protoplast
culture. Soamtic hybridization. Production of hagland triploid plants. Application of
plant tissue culture in agriculture, Horticulturedeforestry.

Recommended Texts:

1. H.K. Dass. 2005, Text book of Biotechnology, SecBulition, Wiley Dreamtech,
India (P) Ltd.

2.H.Kreuzer & A.Massey. 2001. Recombinant DNA anot@&hnology: A guide for
teachers Second Edition. ASM press, Washington.

3.Trevan. 2001. Biotechnology, Tata McGraw Hill.

5. M.Sudhir. 2000. Applied Biotechnology & Plant Genst Dominant publishers &
Distributors.

6. Reynolds, P.H.S. 1999. Inducible gene expressiqteaints. CABI publishing, U.K.
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7. M.J.Chrispeels and D.F. Sadasiva, 1994. Plantgsgand agriculture. Jhones and
Bartlett.

8. J.D.Watson, N.Gillman, J.Witknowski and M.ZolleB92. Recombinant DNA.
Second Edition Scientific American Books, NY.

9. Ignatchimuthu, 1996. Applied Biotechnology, TataGtawHill.

Paper — 8
Title of the paper Marketing Management
Category of the course Year Semester  Credits
Core I Il 4

COURSE OUTLINE
Unit — 1:

Frame work of marketing management ketamg management , philosophies ,
introduction to marketing, concepts of marketingnarketing management process,
analysis of marketing opportunities , selectinggégarconsumers, developing marketing
mix, analysis of micro and macro environment.

Unit — 2:

Market research and Consumer Behaviourk&d&esearch as an aid to Marketing,
Marketing Research Process, Sales Forecasting ifees Buyer behavior, Influencing
factors on Consumer Behaviour, Buying SituationyiBg Decision Process, Industrial
Buyer Behavior
Unit — 3:

Market Segmentation, Targeting & Positioning Cotitpe Marketing
Strategies.
Unit — 4:
Product & Pricing Product Policies, Consunrindustrial Product Decisions,
Branding, Packaging & Labeling, New product. Depatent & Product Life Cycle
Strategies, Pricing, Pricing Strategies & Approache

Unit - 5:
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Distribution, Nature of Channels, Decisionet&lling & Wholesaling.
Promotions, Advertising, Scope, Designing Copy, Me8election, Sales Promotion
Strategies.

Recommended Texts:
1. Philip Kotler, Marketing Management, Millennium &dn, New Delhi, Prentice

Hall of India.
2. Srinivasan, Case studies in Marketing, 2 nd EdjtRidl 2002

Paper -9
Title of the paper Genetic Engineering
Category of the course Year Semester Credits
Core I Il 4

COURSE OUTLINE
Unit—1:

Gene cloning — Genetic engineering tools — Nudeid manipulating enzymes.
Promoters, Selectable markers and reporters usedNA technology. Restriction
digestion, Ligation, Transformation, Selection oéd@mbinants. Construction of gene
libraries.

Unit — 2;

E.Coli vectors - pPBR322 and its derivatives; Clanwectors for gram-negative
bacteria; Lambda bacteriophage vectors, filamentphages, Cosmids, Phasmids,
Phagemids. Cloning in gram-positive bacteBacillus subtilis.

Unit — 3:

Cloning in yeastSaccharomyces cerevisae Life cycle and types of vectors;
Eukaryotic vectors — SV40 (molecular genetics ardression); Specialized cloning
vector for cDNA; Synthesis of specific RNA in vifrgectors for cloning promoters and
terminators; vectors with adjustable copy number.

Unit — 4:

Nucleic acid hybridization techniques; Moleculaolpes (Types of probes and its
construction); probe labeling — Nick translationpndElabeling and Random primer
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labeling. Polymerase chain reaction and its vasiarDNA fingerprinting; DNA

sequencing (Maxam and Gilbert sequencing, Sangddisleoxy sequencing,
Pyrosequencing, PCR based sequencing and hybroizaequencing); Site directed
mutagenesis; DNA microarray; chromosome walking jantping.

Unit - 5:

Molecular technigues in prenatal diagnosis geneathe Pharmaceutical products
(Vaccine, Humulin, etc), Agriculture and animal basdry — Crop improvement and GM
foods. Impact of gene cloning and Bioethics.

Recommended Texts:

1. Gene cloning by T.A.Brown — 2001.

2. Principles of Gene Manipulation — Old and Primresz003.

3. Vectors — A survey of molecular cloning vectors ahelir uses —
Raymond Rodriguez and David T.Denhart — 2003.

4. From genes to clones — Introduction to Gene TeduylErrst-L.
Winnacker — 2003.

5. Gene Expression technologies. Methods in enzymo{vgy.185)
— Ed. David V. Geoddel — 2002.

6. Methods in Gene Biotechnology — William Wu, MichaeWelsh,
Peter B.Kaufrmar, Helen H.Zhang — 2001.

7. Maximizing Gene Expression — William Rezmikff, Lan®old —
2002.

8. Genes IX, Oxford University Press, Lewin — 2007.

Paper — 10 Practical Il
Title of the paper (A)Plant Biotechnology, (B)Genet
Engineering,
Category of the course Year Semester Credits
Core I Il 4

COURSE OUTLINE
Plant Biotechnology Practicals:

1Plant tissue culture media preparation and satin techniques.

2.Generation of Callus from explants (leaf, roait land shoot apex) and
maintenance of callus culture.
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3. Cell suspension culture (batch and continuous)hentpollen and embryo
culture.

4. lIsolation and culture of plant protoplast. Protsplaiability test. Localization of
nucleus using nuclear stain.

5. Agrobacteriunculture maintenance and isolation of plasmid DNA.

Genetic Engineering Practicals

1.Preparation of plasmid DNA by alkaline lysis noeth

2.Elution of DNA from agarose gel.

3.Restriction enzyme digestion.

4.Restriction mapping of plasmid DNA.

5.Ligation

6.Competant cell preparation, transformation amecsien of recombinants.
7.Amplification of DNA

8.Determination of molecular weight of DNA.

9.Southern blotting

10.Northern blotting

Demonstration Experiments:

1.Cloning of GFP
2.Southern hybridizatio
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Paper — 11 Elective

Title of the paper Immunology
Category of the course Year Semester Credits
Elective I I 3

COURSE OUTLINE
Unit — 1:

Biology of the immune system; innate immunity; @icgd immunity;
Organization and structure of lymphoid organs;sceflthe immune system.

Unit—2:

Molecular components of an immune system; Natudetéology of antigens;
structure, classes and functions of antibodiesigléns receptors; Effectors components
of an immune response-pathways of complement sgstem

Unit — 3;

Antigen and antibodies interactions- Antibody affiravidity-specificity-cross
reactivity; Antigen processing and presentationodgh MHC | and Il and BCR;
Immunological tolerance. Generation of T cell cleneHLA typing. Types of
hypersensitivity-assessment of delayed hyperseitgiteactions.

Unit — 4:

Antigen-Isolation, purification and characterizatioof various antigens and
haptens from pathogens and other biological moéschl biophysical and chemical and
affinity separation methods.

Unit — 5:

Hybridoma and monoclonal antibody production. Bgyl@nd assay of cytokines;

Vaccine technology including DNA vaccines; Idemt#iion of T and B epitopes for

vaccine development; immunotechnology and infestidiseases. Immunoscreening of
recombinant library.
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Recommended Texts:

1. Michael J. Pelczar, IR., E;C;S;Chan and Noel R.4re&2004., fifth
Ed., 27" reprint Microbiology, Tata McGRAW — Hill, New Dellh

2.Presscot, Harley & Klein, 2002, Microbiology tffe edition, McGraw Hill,
Newyork.
3.Tak W.Mak and Mary Saunders 2005, The Immune &tesyn Basic and
Clinical Principles; First Edition Academic Press.
4.R.A.Goldsby, T.J.Kindt & B.A.Osborne. 2000. Imnology, Freeman and
Company.
5.Janes Kuby, 1997. Immunology, Third edition, W.Hreeman and
company, NewYork.
6.Roitt. 1996. Immunology. Black well Scientific Blications.

Paper — 12 Elective

Title of the paper Pharmaceutical Biotechnology
Category of the course Year Semester Credits
Elective I I 3

COURSE OUTLINE
Unit—1:

Introduction to concepts and technologies in phaeutical biotechnology and
industrial applications.

Unit — 2:

Biopharmaceuticals expressed in plants. Industiealelopment and production
process. Scientific, technical and economic aspEotaccine research and development.

Unit — 3:

DNA vaccines: from research tools in mice to vaesin for
humans.Characterization and bioanalytical aspects rexombinant proteins as
pharmaceutical drugs-Biogeneric drugs.

Unit — 4:
Therapeutic proteins — special pharmaceutical aspdeharmaceutical and

pharmacodynamics of biotech drugs- Formulation aftdeh products- Rituximab:
clinical development of the first therapeutic antily for cancer.
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Unit - 5:

Somatic gene therapy — advanced biotechnology ptedun clinical
development-Nonviral gene transfer systems in so@maigene therapy-
Xenotransplantation in pharmaceutical biotechnolé&tyarmaceutical enzymes

Recommended Texts:

1.Daniel Figeys (Ed.). 2005. Industrial ProteomicsApplications for
Biotechnology and Pharmaceuticals. Wiley, John &sSdncorporated.
2.Kayser, O and Muller R.H.. 2004. PharmaceutiBabtechnology-Drug
Discovery and Clinical Applications. WILEY-VCH
3.Heinrich Klefenz. 2002. Industrial pharmaceaiticiotechnology.
4.Leon Shargel, Andrew B. C. Yu, Susanna Wu-Pomgl du Andrew B. C. 2004.
Applied Biopharmaceutics & Pharmacokinetics. McGitdiv Companies
5.Stefania Spada, Garywalsh. 2004. Directoryppfaved biopharmaceutical
6.Gary Walsh. 2003. Biopharmaceutical, Biocheryi&t Biotechnology.
7.Thomas Lengauer (Ed.). 2002. Bioinformatics -mfr@enomes to Drugs. Volume
1& 1. Wiley-VCH.
8.John F. Corpenter (editor), Mark C. Manning. 200Rational Design of stable
formulation Theory and Practice (Pharmaceuticalt&®ibnology). Plenum, US. Ist
edition.
9.D.1LA. Crommelin, et al., 2002. Pharmaceuticabl&y. Amazon prime
publications.
10.Werner Kalow, Urs A Meyer and Rachel F Tynda@01. Pharmacogenomics.
CPL press.
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/.M. Sc. DEGREE COURSE IN BOTANY

SYLLABUS

Title of the Course/ M. Sc. BOTANY

Paper PAPER-I

Plant Diversity- I- Phycology, Mycology,
Lichens and Bryolo

Category of the Course | Year/ Credit-4 Subject Code
Semester
I Year I

Semester

Plant Diversity- I- Phycology, Mycology, Lichens and Bryology
PHYCOLOGY
UNIT |

Distribution, Pigmentation, flagellation, storage products and cell wall
composition of various divisions of algae. General account and
classification of algae (Fritsch and Christensen systems).

Range of structure, reproduction, life histories and phylogeny of the
following genera: Hydrodictyon,, Scenedesmus, Chlorella Codium,Ulva, ,

Navicula ,Padina, Gelidium, Gracilaria, , Spirulina., Anabaena, Scytonema,
, Microcystis

Algae as environmental indicators - Algal blooms, Algae in agriculture.
Algae as sources of food, animal feed and pharmaceuticals. Fossil algae,

MYCOLOGY
UNIT Il
Classification of fungi ( Alexopoulos and Mims, Ainsworth). Structure
including ultra structure, reproduction, phylogeny and inter
relationships of various groups. Heterothallism in fungi - sexuality in

fungi, Parasexuality - sex hormones in fungi.

Structure, reproduction and life histories of the following.
Myxomycotina : Plasmodiophora.

Mastigomycotina : Saprolegnia, Phytophthora.
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Zygomycotina : Rhizopus.

Ascomycotina : Taphrina.

Claviceps
Basidiomycotina : , Polyporus, Peziza.
Deuteromycotina : Alternaria, Septoria., Cercospora

Cultivation of mushrooms - Pleurotus. Mycorrhizal Fungi. Its application
in agriculture and forestry. Economic importance of fungi.

UNIT- III

LICHENS
Lichens- Nature and composition-habit and habitat-Classification-
Vegetative and sexual reproduction -Lichen Physiology and Economic
importance. Usnea, Cladonia

UNIT IV
BRYOLOGY

Classification (Watson, 1971). Range of gametophytes and sporophytes
in Bryophytes- Reproduction-asexual and sexual -Life history- .

UNIT V

Structure, reproduction and life history of the following:
Targionia,Reboulia, , Lunularia, Porella, , Pogonatum, Polytrichum,
Funaria,.

Phylogeny., Economic importance of Bryophytes.

Reference Books
Alexopoulos, C. J. And Bold, H. C. Algae and Fungi. The Macmillion Co.
London
Bold, H. C and Wynne, M. J. 1978.Introduction to the Algae: Structure
and Function. Prantice Hall of India New Delhi
Chapman,V. J. 1962. The Algae. Macmillan and Co. Ltd. New York.
Dioxn, P. S. 1973. Biology of Rhodophyta. Hafner Press. New York.
Dodge, J. E. The Fine Structure of Algal Cells. AP London
Fogg., G. E. 1953. The Metabolism of Algae. Methuen & Co. London
Fott, B.1959. Studies in Phylogy. Academia Prague
Fritsch, F. E.1935. The Structure and Reproduction of Algae, Vol. I.
University Press Cambridge
Fritsch, F. E.1945. The Structure and Reproduction of Algae, Vol 1. I.
University Press Cambridge
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Harley, J. L. 1969. The Biology of Mycorrhiza Leonard Hill. London
Kumar H. D and H. N. Singh.1982. A text Book on Algae. Affiliated East-
West Press Pvt. Ltd

Morris, I. 1968. An Introduction to the Algae, Hutchinson University
Library, London

Phillips, J. M. and Hayman, D. S. 1970.Improved procedures for clearing
roots and staining parasitc and vesicular arbuscular mycorrhizal fungi
for rapids assessment and infection. Trans. Br. Mycol.Soc. 55:158-161.
Pickett_ Heaps, J. D.1975. Green Algae. Sinauer Associates, Sunderland,
Mass

Prescott, G. W. 1969.The Algae: A Review. Thomson Nelson & Sons.
London

Round, F. E. 1973. The Biology of Algae. Edward Arnold. London
Schenck,N. C. and Perez,Y. 1990.Manual for the identification of VA
mycorrizal fungi. Publications, Gaineswille, Florida USA pp283

Smith, G. M.1951. Manual of Phycology. Chronica Botanica Co.,
Waltham Mass

Smith, G. M.1955. Crytogamic Botany Vol. IMc Graw — Hill Co.New York
Smith, S and Reed, D. J.1997. Mycorrhizal Symbiosis Academic Press.
Stein, J. R. Hand Book of Phycological Methods. University Press.
Cambridge

Kumar . H. D. and H. N. Singh. A text book of Algae. Affliated Esat West
Press. Pvt. Ltd. New Delhi (1971)

Gangulee and Khar. College Botany The New Central Book Agency
Calcutta

Chapman . V. J and H. J. Chapman .The Algae. 2 nd Edition (1961)
Alexopoulos. Introduction to mycology. Wiley Eastern Pvt. Ltd. New York
(1973)

Elizabeth Moore and Lander Fundamentals of Fungi. Prantice hall New
Jursery

Reimer, H.1954. Bryophyta. Moose, In: H. Melchoir and E. Werdermann
9 eds) A. Engler’ s Syllabus der Pflanzenfamilien 12 ed. 218-268 Berlin

Title of the Course/ PAPER-II
Paper PLANT DIVERSITY - II -PTERIDOPHYTES,
GYMNOSPERMS AND PALEOBOTANY
Category of the Course | Year/ Credit 4 Subject Code
Semester
I Year ]
Semester

PLANT DIVERSITY- II-PTERIDOPHYTES, GYMNOSPERMS AND
PALEOBOTANY
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PTERIDOPHYTES
UNIT 1

General characteristics and classification (Reimer, 1954).

Structure, reproduction and life histories of the following genera: Isoetes,
, Lygodium, Angiopteris, Alsophila, Osmunda, Pteris, Polypodium ,
Salvinia.

UNIT- I

Origin and evolution of stele and soral evolution.- Heterspory and seed
habit, Telome theory, Evolution of gametophytes in Pteridophytes,
Economic importance-Morphogenetic studies

GYMNOSPERMS
UNIT 1

General characters-Range of structure-Anatomy- Rreproduction-
Phylogeny and Classification (K.R.Sporne 1954).

Structure( Exomorphic and endomorphic)- reproduction and life histories
of the following genera:, Araucaria, Podocarpus, Cupressus, Cryptomeria ,
Gnetum, Ephedra.

Phylogeny and Economic importance of Gymnosperms
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PALEOBOTANY

UNIT IV

Origin and evolution of seed habit. Gondwana Flora of India.
Contribution of Birbal Sahni to Paleobotany. Study of fossils in
understanding evolution.

Economic importance of fossils - fossils for fuel and as industrial raw
materials.

Study of organ genera: , Calamites,Sphenophyllum, Calamostachys,
Study of organ genera

UNIT- V
Study of structures of organ genera of the following :
Lyginopteris, Medullosa, Pentoxylon,Lagenostroma, Cordaites,

Cardiocarpus.

1. Eames.A,., 1963 — Morphology of lower vascular plant, McGraw Hill

2. Forster and Gifford, 1959 — Comparative Morphology of a Vascular
Plants.

3. Pandey B.R., 1977 - A text book of Botany, Pteridophytes and
Gymnosperms, K. Nath & Meerut.

4. Parihar. N.S., 1967 - An introduction of Embriyophyta, Vol.IIl —
Pteriodophyta, Central book depot, Allahabad.

5. Smith.G.M., 1955- Crytogamic Botany, Volume-III - McGraw Hill

6. Sporne.K.L., 1976 - Morphology of Pteriodophytes, 4th edition,
B.I.Publication.

7. Vashista.P.C., 1971 - Botany for Degree students : Pteridophyta.
S.Chand&Co

8. Chainberlain.C.J. - Gymnosperms structure and evolution, Chicago.

9. Sporne. K.R., - Morphology of Gymnosperms, Hutchinson University
Library.

10. Gupta.M.N., 1972, - The Gymnosperms (2nd Edition) Shiva Lal
Agarwala & Co., Agra.

11. Vashista, 1976, Gymnosperms, S.Chand & Co.
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Title of the PAPER-III
Course/ Paper PLANTS DIVERSITY- III-TAXONOMY AND
ECONOMIC BOTANY OF ANGIOSPERMS
Category of the Course | Year/ Credit 4 Subject Code
Semester
I Year I
Semester

PLANT DIVERSITY- III-TAXONOMY AND ECONOMIC BOTANY OF
ANGIOSPERMS

UNIT |

Taxonomy and systematics, objectives of plant systematics, hierarchy,
concepts of characters: qualitative, quantitative, analytical and synthetic.
Good and bad characters

Systems of classification — Linnaeus, Bentham and Hooker, Engler and
Prantl Hutchinson and Takhtajan, Dahlgren.

UNIT II

Modern trends in Taxonomy - numerical taxonomy - chemotaxonomy -
Biosystematics. Botanical Survey of India- its organization and role.
ICBN - Importance and principles of binomial nomenclature - Valid and
effective publication, Citation, rejection and retention of names
,Typification, Limitations to priority — A general account of keys,

UNIT III

A detailed study of the following families and their interrelationships and
phylogeny:
1. Menispermaceae
2 Portulacaceae
3. Capparidaceae
4. Meliaceae
5. Rhamnaceae
6. Vitaceae
7. Sapindaceae
8. Aizoaceae
9 Combretaceae
10. Moringaceae
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UNIT IV

11 Turneraceae

12 Oleacea

13. Boraginaceae
14 Bignoniaceae
15. Solanaceae

16 Acanthaceae
17. Lamiaceae

18. Casuarinaceae
19 Commelinaceae
20. Amaryllidaceae

UNIT V
Economic Botany
Origin , evolution, botany, cultivation and uses of (i) food, ( Wheat, rice, Potato,
Sugarcane : forage and fodder crops( Sorgham, bajra, Gram), (ii)Fibre crops (
Cotton, Jute Sunhemp ). (iii) Medicinal and aromatic plants ( Atropha belladonna,
Rauwolfia serpentine, Withania somifer, and Phyllanthus amaraus ,and (iv)
vegetable oil yielding plants ( Groundnut. Soybean,Safflower, mustard)

Important fibre -wood and timber yielding plants and non-wood forest
products ( NWFPs) such as bambooa, rattens, raw materials for paper
making, gums, tannins, dyes, resins and fruits

Plants used as avenue trees for shade, pollution control and aesthetics

Text books

1. Lawrence.G.H.M, 1985 — An Introduction to Plant Taxonomy, Central
Book Depot, Allahabad.

2. Porter.C.L., 1982 - Taxonomy of Flowering Plants, Eurasia

Publications House, New Delhi

Rendle.A.B., 1980 — The Classification of Flowering Plants (Vol. I &

I1), Vikas Students Education.

Pandely.B.P., 1987 — Taxonomy of Angiosperms.

Pandey.B.P. (1987) — Economic Botany.

Verma. V (1984) — Economic Botany.

Hill.A.W. (1981) — Economic Botany, McGraw Hill Pub.

Willis.T.E(1994) — Text Book of Pharmacognosy. Tata McGraw Hill

Publishers.

9. Gokhale.S.B (1992) — Pharmacognosy. S.Chand & Co.

10. Ansari.S.H. (1993) — Pharamacognosy S.Chand & Co.

w

®NoGoh
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Title of the Course/ PAPER-IV
Paper ELECTIVE- I- MICROBIOLOGY
Category of the Course | Year/ Credit Subject Code
Semester 3
I Year ]
Semester

ELECTIVE- I- MICROBIOLOGY
UNIT.1

Virology

1. General account: .. Virus structure ,. Ultrastructure of virions;
Classification and general properties of major families of viruses - modes
of replication. - transmission of vituses - Any two plant viral diseases
and control

UNIT II
Bacteriology

Bacteria - Occurrence, nutritional types, kinetics of growth, asexual and
sexual reproduction, modes of genetic recombination- conjugation,
transformation, transduction and economic importance- Any two
bacterial diseases on plants and their control Phytoplasma: General
characteristics and role in causing plant diseases .

UNIT III

Environmental and Agricultural Microbiology

Microbes in terrestrial, aquatic, -microbes in the extreme environments
and their adaptations; - methods for the determination of microbial
numbers, biomass and activities.- Significance of microbial activities in
the environment

Role of microorganisms in the cycling of bio elements (carbon, nitrogen,
phosphorus, sulphur.); microbial degradation of pesticides, petroleum
and hydrocarbons;

Microbial inoculants in agricultural; microbes aslogical control agents .
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UNIT IV

INDUSTRIAL MICROBIOLOGY

_ Introduction to industrial microbiology- suitability of microbes in
industrial processes and their source, types of fermentation and
bioreactors- Design of a fermenter

UNIT V

FOOD MICROBIOLOGY

Brief history of microorganism in food stuffs; source types and role of
microorganisms in foods; spoilage of fruits and vegetables, fresh and
processed meats and poultry, and miscellaneous foods such as eggs,
bakery products, dairy products, beer and wines, fermented foods, and
canned foods

Reference Books
G. Tortora, B. Funke and C. Case. Microbiology: An Introduction. Sth
ed. Menlo Park, CA: Bejamin/Cummings, 1995

J. Ingraham and C. Ingraham. Introduction to Microbiology. Belmont,
CA:Wadsworth, 1995.

T.D. Brock, M.T. Madison, J. M. Martinko and J. Parker.Biology of
Microorganisms. 7th ed. Englewood Cliffs, N.J: Prentice-Hall, 1994.
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Title of the Course/ PAPER-V
Paper PRACTICAL- I ( COVERING THEORY PAPERS
I AND II)

Category of the Course | Year/ Credit Subject Code
Semester 4
I Year ]
Semester

ALGAE

Study of algae in the field and laboratory of the genera included in
theory. Identification at generic level. Using algal Monographs. Study of
EM pictures of some algae.

FUNGI

Study of morphological and reproductive structures of the genera
mentioned in theory. Isolation and identification of fungi from soil, air,
and Baiting method.. Preparation of culture media

LICHENS

Study of morphological and reproductive structures of the genera
mentioned in theory

BRYOLOGY

External morphology and internal anatomy of the vegetative and
reproductive organs of genera given in the theory.

Bonafide record of practical work done should be submitted for the

practical examination. The Practical examination is followed by viva-voce
examination
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Title of the Course/ PAPER-VI
Paper PRACTICAL- II ( COVERING THEORY PAPER
III)
Category of the Course | Year/ Credit- 4 Subject Code
Semester
I Year ]
Semester

Description of a species, based on herbarium and live specimens of the
families mentioned in the theory. Identification of Key characters, both
qualitative and quantitative. Preparation and use of keys at generic and
specific levels.

Diagnostic characters of families and their use in the preparation of key.
Solving nomenclature problems

Field visits for at least 2-3 days to collect specimens on the spot in Tamil
Nadu. Submission of not less than 20 herbarium sheets representing the
families studied

Bonafide record of practical work done should be submitted for the

practical examination. The Practical examination is followed by viva-voce
examination
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Title of the Course/

Paper PAPER-VII
ENVIRONMENTAL BOTANY

PHYTOGEOGRAPHY AND REMOTE SENSING

Category of the Course | Year/ Credit-4 Subject Code
Semester
I Year II

Semester

ENVIRONMENTAL BOTANY , PHYTOGEOGRAPHY AND REMOTE
SENSING

UNIT |

Basic ecological principles: definition of ecology and environment -
components and characters of ecosystem — homeostasis.

Ecosystem: Composition, structure, and function. Diversity of plant life -
analytical and synthetic characters - growth forms, life form - community
classification diversity, dominance and similarity indices of plant
communities.

UNIT Il

Flow of energy in ecological system, quality of energy - solar energy -
prime source of energy, energy - units and measurement -

Major types of biomes: world .Terrestrial ecosystem: tundra - arctic -
alpine - montane - temperate sub-tropical - tropical ecosystems including
grasslands and deserts.

Aquatic ecosystems: Fresh water ecosystems - lentic - lotic - wetland
ecoststem. Marine ecosystems.

UNIT 1l

Abiotic factors: Soil: classification, salinity, conditions, influence on plant
distribution, erosion rate and the effects of plants on soils.
Biogeochemical cycles CO2, N2, H20, S and P

Plant demography and species distribution. Population characteristics:
Population density, structure, mortality, natality, age and distribution -
species diversity -

Environmental pollution: air, water and soil. Noise pollution - effects and
control measures. Disaster management: Floods, earthquake, Cyclone
and landslides and Tsunami
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UNIT IV

Non-conventional sources of energy-wind, tidal, geothermal, biomass
based energy.

Biological diversity: Introduction- origin- Diversity and ecological stability
distribution and measurement of biological diversity - loss of biodiversity,
endangered plants of India - IUCN category of endangered species.
Conservation - in situ and ex situ. Gene bank.

UNIT V

Brief account of the following: A forestation, social forestry, agroforestry,
Man and Biosphere (MAB),

Study of geographical patterns- world flora- types — patterns-and
distribution. Age and area hypothesis. Continental drift-.

Remote sensing- Principle of remote sensing- photon and radiometric
parameters- Processing and classification of remotedly sensed data-
Pattern recognition; approach to data/image interpretation- application
of remote sensing in Agriculture and forestry

REFERENCE BOOKS
1) Ambasht, R.S. 1990. A text book of plant ecology.
2) Shukla, R.S. and F.S. Chandel. 1996. Plant ecology and soil
science.
3) Dash. 1995. Fundamentals of Plant ecology.
4) Cain, S.S. 1988. Fundamental of plant geography.
5) Odum, E.P. 1978. Fundamentals of ecology.
6) Odum, E.P. 1978. Basic principles of ecology.
7) Agarwal, U.P. 1988. Forests in India.
8) Misra, R.1968. Ecology work book.
9) Ambasht, R.S. 1990. Environment * Pollution.
10) Krishnan Kannan. 1990. Fundamentals of Environmental
pollution.
11) Matghur, V.P. 1968. Forest Management.
12) Nayar, M.P. and Aastri , a.R.K. 1987. Red data book of Indian
plants.
13) Jain Mehra. 1983. Conservation of Tropical resources.
14) Ronald Good. 1974. The geography of flowering plants.
15) Velentin. 1978. Taxonomy, Phytogeography and Evolution.
16) Polunin, N. 1992 Principles of Plant Geography.
17) Chacho, 1985. Sampling techniques.
18) Champion, H.G. and Griffith. 1967. General Silviculture.
19) Troupe. 1975. Silviculture of Indian trees.
20. Kormandy. . E. J. 1984. Concept of Ecology. Prentice New Delhi.
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Title of the Course/ PAPER-VIII
Paper DEVELOPMENTAL BOTANY- ANATOMY,
EMBRYOLOGY AND PALYNOLOGY OF
ANGIOSPERMS

Category of the Course | Year/ Credit-4 Subject Code
Semester
I Year II
Semester

DEVELOPMENTAL BOTANY - ANATOMY EMBRYOLOGY AND
PALYNOLOGY OF ANGIOSPERMS

ANATOMY
UNIT |

Organization and theories regarding shoot, root and reproductive
meristems.

Vascular cambium - origin, development and types. Cambial activity -
normal and anomalous. Cork cambium, Periderm, polyderm, rhytidome,
lenticels. Anomalous thickening in monocotyledons - Dracaena stem.
Xylem-differentiation,xylary elements - Maceration technique- tracheids,
vessels,fibre and parenchyma Patterns of secondary wall.Tyloses;
reaction wood, heart wood and sap wood. Growth rings.

Phloem - primary and secondary elements - ontogeny-differentiation.
Structural variations and characteristics of phloem components.

UNIT IT

Secretory cells and tissues;their structure, classification and
significance. Types- external and internal secretory structures.

Nodal anatomy - uni , tri & multilacunar

Ontogeny and histogenesis of bifacial leaf - Hibiscus, unifacial leaf -
grass. Kranz anatomy

Stomata - development and types

Experimental anatomy - PGR and tissue differentiation. Applied plant
anatomy in paper and fibre industry.

EMBRYOLOGY
UNIT III
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Microsporogenesis., Morphology,cytology and physiology of tapetum
Microgametogenesis — microspore, division of generative cell, pollen wall
morphogenesis and structural variability. Pollen fertility and sterility,
Pollen germination, Pollen storage.

Ovule-types, megasporogenesis - megagametogenesis, Embryosac types,
ultrastructure of egg, synergids and antipodals..

UNIT- IV
Fertilization - Heterospermy, discharge and movement of sperms.
Syngamy and triple fusion; post-fertilization changes. Heterofertilization.

Endosperm - types, endosperm haustoria, Embryogeny -Laws of
Embryogeny-Classification — mono and dicot embryos - variations and
differences in development,. Apomixis. Polyembryony. Embryology in
relation to Taxonomy.

PALYNOLOGY
UNIT V

Introduction to Palynology — Pollen analysis aeropalynology - pollen
allergy and palynological calendars.

Reference Books
Bhojwani. S. S. and Bhatnagar. S. P. 1981 Embryology of Angiosperms.
Vikas Pub. Co. Ltd
Cronquist. A. .1968The evolution and Classification of Flowering Plants.
Davies . P. H. and Heywood. V. H. 1967Principles of Angiosperm
taxonomy. Oliver and Byod. Edinborugh
.Davies. G. L Systemic Embryology of Angiosperms,
Dixon. A. 1985. Plant Cell Culture- A practical Approach IRL press.
Oxford
Ertman.G. 1954. An Introduction to Pollen Analysis. Cronica Botanica.
Hutchinson. J. 1973. The Families of Flowering Plants. Oxford Uni.
Press.
Johri. B. M. 1984. Embryology of Angiosperms. Springer Verlaug.
Lawrence. G. H. Introduction to Vascular Plants. Oxford. IBH.
Delhi.Maheswari.P. Embryology of Angiosperms. Oxford. IBH. Delhi
Nair. P. K. K. Essential of Palynology
Narayanaswamy. S. 1994. Plant Cell and Tissue Culture. Tata McGraw
Hill Ltd. New Delhi

159



Reinert. J. Bajaj. T. P. S. Applied and Fundamental Aspeests of Plant
cell, tissue and organ Culture. Springer — Verlaug.

Sivarajan. S. 1989. Introduction to Principles of Taxonomy. Oxford. IBH
New Delhi.

Carlquist.S. 1961. Comparative Plant Anatomy. Holt Richart

Cutter. E. G. Plant Anatomy- Experimental and Interpretation

Easu. K. 1987. Anatomy of Seedling Plants. Wiley Pub.

Fahn. A. 1989. Plant Anatomy. Mac Millon

Gray. P. 1964. Hand Book of Plant Microtechnique.

Jenson. W. A. 1962. Botanical Histochemistry. The Benjamin/ Cunnings

Title of the Course/ PAPER-IX
Paper ELECTIVE- II
WOOD TECHNOLOGY
Category of the Course | Year/ Credit-3 Subject Code
Semester
I Year II
Semester

ELECTIVE II: WOOD TECHNOLOGY

Unit -I

Factors affecting cambial activity- wood formation —role of hormones,
water , internal and external factors - Growth rings- Heart wood and sap
wood, juvenile and reaction wood.- Vessels- length, shape, lateral wall
pittings, perforations, intervessel pits,tyloses

Tracheids, size and wall characteristics- rays-classification and types

Unit-2

Density and specific gravity of the wood — significance- Calculation of
moisture content and and specific heat of wood- Principles of wood
preservation- Preservatives- Process of preservation( pressure and non
pressure methods)- Seasoning of wood.

Unit 3

Mechanical properties of wood-tensile strength-compression strength-
shearing strength- bending strength- stiffness-shock resisting capacity-
hardness. Factors affecting mechanical properties of wood .

Unit -4

Chemical properties of wood- Cellulose- hemicellulose-, lignin, mineral
matter- essential oil, tannins,
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Unit 5

Wood products- Timber, rail road ties, venees plywood- furnitures, wood
fuel- lead pensils- matches, tooth picks- paper pulp-filaments and yarn
cellulose- gums, resins, turpentine- resinsbarks, tannins and dyes.

References
1. Bailey, I. W.1954 Contribution to plant Anatomy. Chronica

Botanica Waltham Mass

2. Brown, H. P Taxt Book of Wood Technology Vol -1 McGraw Hill
Book Co. New York

3. Gamble, J. S. Manual of Indian Timbers London

4. Pearson, R. S. Commercial Timbers of India Govt of India
Publications

5. Metcalfe, C. R. 1962. Anatomy of Dicotyledons Vol 2 Claredon
Press London
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Title of the Course/ PAPER-X
Paper ELECTIVE- III
PLANT RESEARCH METHODOLOGY
Category of the Course | Year/ Credit-3 Subject Code
Semester
I Year II
Semester

PLANT RESEARCH METHODOLOGY
UNIT. I

Introduction-Light-Lens-Compound Microcope-Principle-
Instrumentation-Types of Light microscopes-Electron microscopes-
Scanning Probe Microscopes-

Microtomy- Killing and Fixation- Fixatives -Dehydration-Paraffine
sectioning-Types of rotary microtome-Ultramicrotome-Stain-Methods of
staining.

UNIT II

Centrifugation- pH and pH meter-Chromatography- -Paper
Chromatography-Thin layer Chromatography- Column Chromatography-
Gas Chromatography- Liquid Chromatography.

Electrophoresis — Types of electrophoresis and their applications —
polyacrylamide gel ele ctrophoresis — Agarose electrophoresis-
Isoelectrophoresis-

UNIT III

Principles of Photometry- Principle of Colorimeter and
spectrophotometer- Applications

Photography- -Digital photography- Microphotography

UNIT- IV

Laboratory Safety — Introduction- Biohazardous agents- Risk groups and
Biosalfty levels — Laboratory acquired infections — Safety measures —

Additional hazardous — Electrical hazards- Safety in Genetic engineering-
Safety of laboratory animals.
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UNIT- V

Writing the research report- The components a research report- Title-
Authors and address- abstract- summary-synopsis-key words-
introduction-materials and methods-results-discussion-
acknowledgements General introduction and General discussion-

References:

Anderson,J.B.H. Durston and M.Poole, Thesis and Assignment Writing,
Wiley Eastern Private Limited, New Delhi, 1970.

Cromwell, LF.J. Weibell, and E. A. Pfeiffer, Biomedical Instrumentation
and Measurements(Second Edition), prentice-Hall of India Pvt Ltd ,New
Delhi, 1980.

Day, R.A. How to write and and publish a scientific paper, 3 editin,
Oryx Press, Phoenix, Anzona, 1988.

Gurumani, N. An Introduction to Biostatistics (Second edition). MJP
Publishers, Chennai 2005.

Jayaraman, J. Laboratory manual of Biochemistry, Wiley Eastern
Limited,

NewDelhi 110 002, 2000.

Johansen. D. A.Plant Microtechnique Tata Mc Graw Publishing Company
new Delhi

Johansen. D. A Dehydration and infiltration Science 82:253-254.
Johansen. D. A Tertiary butyl alcohol methods. El palo Alto News 1:1-2
Prescott, L.M.J.P. Harley, and D.A.Klein, Microbiology (Sixth edition)
McGraw-Hill, NewYork.2005.

Ray,K. And the dispute goes on... Deccan Herald, Tuesday, January 13,
DH News Service, New Delhi, 2004.

Sharma, K.R. Research methodology .National publishing house, Jaipur
and NewDelhi, 2002.

Webster, J.G. Bioinsturmentation, John Wiley & Sons(Asia) Pvt Ltd.
Singapore 2004.
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Title of the Course/ PAPER-XI

Paper PRACTICAL- III ( COVERING THEORY
PAPERS VII AND VIII)
Category of the Course | Year/ Credit- 4 Subject Code
Semester
I YearI
Semester

ENVIRONMENTAL BOTANY AND REMOTE SENSING

1.

2.

7.

8.
9.

Determination of air temperature at different altitudes (Ground
Level 50, 100 and 150m).

Determination of air temperature at 2 hourly interval starting from
6 am to 6p.rn.

Determination of the minimum size of quadrat by species area
curve (for grazing land, forest) field study for at least 3 days.
Determination of the quantitative characters of a plant community
by random quadrat method(abundance, density, dominance,
species diversity, frequency) in grazing land, forests.

. Determination of the quantitative characters by belt transect

method

Evaluation of life form classes of the local flora and preparation of
biological spectrum of land.

Estimation of above ground and below ground biomass in a grazing
land employing minimum size of quadrat.

Determination of soil moisture content by oven drying method.
Determination of water holding capacity.

10.Determination of pH of soil and water by universal indicator(or) pH

meter.

11.Mapping of World vegetation

Mapping of Indian vegetation.

Studying remote sensing through satellite pictures and visit to
remote sensing laboratory ( at Anna University, Meteorological Centre at
Meenambakkam )

ANATOMY

Laboratory work on the basis of topics listed under angiosperm anatomy
theory.
Micrometry in anatomical studies-ocular, stage and camera lucida-types.
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Techniques in making temporary and permanent microscopic
preparations - free hand, peelings, clearing, maceration and wood
section.

EMBRYOLOGY AND PALYNOLOGY

Preparation of dissected whole mounts of embryo. Study of pollen

{Acetolysis/and nonactolysis) Collection and Identification of local
aerospora. Study from permanent preparation: - Development and
structure of anther, Pollen, Ovule, megasporogenesis, embryosac,

endosperm and embryo.

Bonafide record of practical work done should be submitted for the

practical examination. The Practical examination is followed by viva-voce
examination

165



08. M.Sc. DEGREE COURSE IN CHEMISTRY SYLLABUS

1. THE GENERAL OBJECTIVE

In the last few years, there is a great demandPést Graduate students in
Chemistry in Pharma, Paint and Refinery indust@semistry has diversified into
a multidisciplinary subject taking an active rote ahemical and pharmaceutical
industries, biotechnology and nano technology. igknto consideration these
facts, the syllabus of the M.Sc course is designesuch a way that a student
would have a thorough knowledge on the fundameagpkcts of chemistry and
also expose him-self/ herself to research. Aftengletion of the course with a M.
Sc. degree in Chemistry, he/she can have a cardbeifollowing areas: (i) take
up a teaching job at the college for science amiheering courses, (ii) take up a
job in a Scientific laboratory & R&D Institutiongiii) pursue a research career in
an academic institution or a National Institutedieiory, (iv) even start one's own
industry and be a entrepreneur. All the topicsha NET/SLET syllabus for
Chemistry are incorporated, as passing the NET/SL&Ta prerequisite for
UGC/CSIR research fellowship and teaching jobs mveErsities and several
colleges and an added qualification for many resepositions.
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SEMESTER |
CORE 1 - ORGANIC CHEMISTRY - I (90 HOURS)

OBJECTIVES

This course aims to explain basic concepts ineetechemistry and
conformational analysis of organic molecules. Idiadn the reaction mechanism
and synthetic application of aliphatic and aromatibstitution reaction in organic
synthesis is will be discussed in detail.

UNIT | - STEREOCHEMISTRY

Optical activity and chirality. Classification othiral molecules as
asymmetric and dissymmetric. A brief study of diegyetry of allenes, biphenyls,
spiro compounds, trans cyclooctene and cyclonoa&demolecules with helical
structures. Absolute configuration - R, S notabbiiphenyls and allenes. Fischer
projection. Inter conversion of Sawhorse, Newman d&hischer projections.
Molecules with more than one asymmetric cententrfotsd to five carbons) E.g.
Erythro and threo compounds. Asymmetric synth€liams's rule.

Geometrical isomerism. E, Z nomenclature of okfiGeometrical and
optical isomerism (if shown) of disubstituted cymiopane, cyclobutane and
cyclopentanes. Identification of enantiotopic, hoopic, diastereotopic hydrogens
and prochiral carbons in compounds containing upeto carbons only, Stereo
specific and stereo selective reactions.

UNIT Il - CONFORMATIONAL ANALYSIS:

Conformation of some simple, 1, 2-disubstitutedhaae derivatives.
Conformational analysis of disubstituted cyclohessaiand their stereo chemical
features [geometric and optical isomerism (if shpviay these derivatives].
Conformation and reactivity of substituted cycloaeals (oxidation
andacylation), cyclohexanones (reduction) and dytane carboxylic acid
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derivatives (esterification and hydrolysis). Comhation and stereochemistry of
cis and trans decalin and 9-methyl decalin.
UNIT Il - ALIPHATIC NUCLEOPHILIC SUBSTITUTION REAC  TIONS:

Kinetic and Non-Kinetic methods of determining amg: reactions
mechanisms. Hammet equation. Derivation and fregggnrelationship. Simple
problems. Taft equation

SN1, SN2 and SNi mechanism - Neighbouring grouptigygation -
reactivity, structural and solvent effects - suisiton in norbornyl and bridgehead
systems - substitution at allylic and vinylic canBo- substitution by ambident
nucleophiles such as CN, NO2, phenoxide and ambutianions - substitution at
carbon doubly bonded to oxygen and nitrogen - alkyh and acylation of
amines, halogen exchange, Von-Braun reaction, @iyl and acylation of active
methylene carbon compounds, hydrolysis of estelajséh and Dieckmann
condensations.

UNIT IV - NUCLEOPHILIC SUBSTITUTION REACTIONS :

Nucleophilic substitution at carbon doubly bonded to oxygen and
nitrogen - alkylation and acylation of amines, halogen exchange, Von-
Braun reaction, alkylation and acylation of active methylene carbon
compounds, hydrolysis of esters, Claisen and Dieckmann condensations

Aromatic Nucleophilic Substitution Methods for tgeneration of benzyne
intermediate and reactions of aryne intermediatdlucleophilic substitution
involving diazonium ions. Aromatic Nucleophilic stlution of activated halides.
Ziegler alkylation. Chichibabin reaction.

UNIT V - AROMATIC ELECTROPHILIC SUBSTITUTION REACTI ONS:

Electrophilic Substitutions

The arenium ion mechanism. Orientation and re#gtiortho, meta and
para directing groups). . Typical reactions to helied - nitration, halogenation,
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alkylation, acylation and diazonium coupling. Fotatpn reactions - Gatterman,
Gatterman-Koch, Vilsmeyer-Hack & Reimer-Tieman Risc Synthesis of di &
tri substituted benzenes (symmetrical tribromobaaz@-Amino-5-methylphenol,
3-nitro-4-bromobenzoicacid, 3, 4-dibromonitroberzen 1, 2, 3 -
trimethylbenzene) starting from benzene or any maubstituted benzene.
Electrophilic substitution of furan, pyrrole, thiogne pyridine and pyridine-N-
oxide.

TEXT BOOKS :

1. E. Eliel, S.H.Wilen and L.N.Mander, 1994, Stetsamistry of
Carbon
Compounds, 2nd Edition, John Wiley & Sons, NearkY

2. D.Nasipuri, 1994, Stereochemistry of Organic Coorls, 2nd
Edition,
Wiley Eastern Ltd, New Delhi

3. PS. Kalsi, 1993, Stereochemistry, Conformationalgsis and
Mechanism, 2nd Edition, Wiley Eastern Limited e@hai

4. P.S. Kalsi, 1994, Stereochemistry and Mechanismodgh Solved
Problems Wiley Eastern Ltd.

5. Niel Isaacs, 1987, Physical Organic ChemistryB&IPublications
6. R.Bruckner, 2002, Advanced Organic Chemistry, dRen
Mechanism,

Elsevier, New Delhi

7. F.A. Carey and R.J. Sundberg, 2001, Advanced ricgahemistry,
Part A and Part-B,”llEdition, Plenum Press, New York

8. J. March, 1992, Advanced Organic Chemist’{}, Etition, John
Wiley
& Sons, Singapore.
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9. T.L. Gilchrist and C.W. Rees, Carbenes, Néeerand Arynes,
Thomas
Nelson and Sons Ltd., London.

10. T.L. Gilchrist, 1992, Heterocyclic Chemistry, 2né&dition,
Longman,
Essex, England

11. J.AJoule and K.Mills, 2000, Heterocyclic Chemyst4th Edn,
Backwell Science Publishers, England

WEBSITES:
1. http :// info dome . sdsu, ./research/ guides/rmaéorg chemistryblr. html

http :// www.liv.ac.uk/chemistry/link&eactions.html

2
3. http ://orgchem.chem..uconn.edu/namereact/nameld.htm
4

www.gcocities.comthempen softwar4ee/reactions.html

CORE 2 - INORGANIC CHEMISTRY -1 (90 HOURS)

OBJECTIVES :

To impart the theories about bonding and structfrearious inorganic
compounds and few analytical techniques. The basdiceaction Mechanisms in
coordination chemistry are also introduced.

UNIT I-BONDING IN INORGANIC COMPOUNDS:
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Poly acids: Isopolyacids and heteropolyacids ofadsum, chromium,
molybdenum and tungsten.

Inorganic Polymers: Silicates, structure - properties - correlation and
applications - molecular sieves polysulphur - nitrogen compounds and poly
- organophosphazenes.

UNIT II
Boron hydrides: Polyhedral boranes, hydroborates,iocarboranes and
metallo carboranes.

Metal Clusters: Chemistry of low molecularity metausters (upto)
trinuclear metal clusters; multiple metal-metal é®&n

UNIT 1l - THEORIES OF COORDINATION :

1 Crystal field theory and its limitations, d-addisplittings, LFSE, spectro
chemical series, evidences for metal ligand ormtaerlap, molecular orbital
theory and energy level diagrams, concept of waak strong fields, Jahn-Teller
distortion, charge-transfer spectra.

UNIT IV
Spectral and magnetic properties of dergs.

Term states for dn - ions, energy diagrams tr@duasitions, Orgel and
Sugano - Tanabe diagrams, -spin orbit couplinghekyuxetic effect, spectral and
magnetic characteristics of transition metal compde

Applications of IR, RAMAN,ESR, Massbauer, ORD tady of
Coordination compounds.

UNIT V - STABILITY AND STEREO ISOMERISM OF COORDINA TION
COMPLEXES :

Stability of complexes: thermodynamic stabilitystepwise and overall
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stability constants, their relationships, factorecing the stability of the
complexes, HSAB approach , chelate effect, impaogasf chelates.

Macrocyclic ligands; types; schiff bases; crowmees; cryptands;

Chelating agents; types of EDTA titrations; direstd back titrations;
replacement titrations; masking and demasking rgage

Determination of stability constants by spectrophwtric, polarographic
and potentiometric methods.

Stereochemical aspects; Stereoisomerism in inorganic complexes;
Isomerism arising out of ligand and ligand conformation; chirality and
nomenclature of chiral complexes; optical rotatory dispersion and
circular dichroism.

TEXT BOOKS ;

1.

J.E. Huheey, 1993, Inorganic Chemistry - Princip&isucture
and Reactivity; IV Edition, Harper Collins, NY.

F.A. Cotton and G. Wilkinson, 1988, Advanced Inarga
Chemistry - A Comprehensive Text, V. Edition, JWiey &
Sons.

K.F. Purcell and J.C. Kot, 1977, Inorganic Chergist'wVB
Saunders Co., USA.

M.C. Day and J. Selbin, 1974, Theoretical Inorg&hemistry,
Van Nostrand Co., NY.

G.S. Manku, 1984, Inorganic Chemistry, TMG Co.,

D.A. Skoog, 1985, Principles of Instrumental methodl
Analysis, 11l Edition, Saunders College Publication

Willard Merrit, Dean and Settle, 1986, Instrumentathods of
Analysis, VI Edition CBS Publication.
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8. A.l.Vogel, 1985, 1976, Text Book of Qualitativeohganic
Analysis, ELBS Il Edition, and IV Edition.

9. D.A. Skoog D.M. West, 1982, Fundamental of Analgtic
Chemistry, IV Edition, Holt Reinheart & Winston Hidation.

10. P.C. Jurns, 1987, Basic Programming for Chemists, [§ehowr
and C.C. Wilkinsons, JW & Sons.

11. K.V. Raman, 1993, Computer in Chemistry, Tata MeGHill,
New Delhi.

12. K. Ebert, H. Ederes and T.L. Isenhowr, Computer|&sgpions
in Chemistry, VCH.

SUGGESTED REFERENCE BOOKS :
1. D.F. Shrivers, P.W. Atkins and C.H. Langfor 199@prganic Chemistry,
CH Langford, OUP

2. N.N. Greenwood and Earnshaw, 1984, Chemistry of Eements,
Pergamon Press, NY.

3. F.A.Kettle, 1973, Coordination Chemistry, ELBS.
4. K. Burger, 1973, Coordination Chemistry, Burttertiagr

5. Basolo and R.G. Pearson, 1967, Mechanism of Inacg&®actions,
Wiley, NewYork.

6. R.Sarker, general and Inorganic chemistry, (Pardsd Il), New Book
Agency, Calcutta

7. G.D. Christian & J.E.O. Reily, 1986, Instrumentahadysis, Il Edition,
Allegn Becon.
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8. H.A. Strobel, 1976, Chemical Instrumentation, Addis Wesley Publ.
Co.

9. Kolthoff and Elwing (all series), Treatise on Anadpal Chemistry.
10. Wilson and Wilson series, Comprehensive Analytichémistry.

11. R.C. Kapoor and B.S. Aggarwal, Ms. 1991, PrincippésPolarography,
Wiley Eastern Limited.

CORE 3 - PHYSICAL CHEMISTRY -1 (90 HOURS)
OBJECTIVES:

To learn the basic concepts in chemical kinetiat group theory and the
need for quantum mechanics and appreciate theiifis@nce.

UNIT | - CHEMICAL KINETICS - | :

Effect of temperature on reaction rates-collistbeory of reaction rates-
molecular beams-collision cross sections-effecgsnof collisions-probability
factors-potential energy surfaces-partition funtdi@nd activated complex. Eyring
equation-estimation of free energy, enthalpy anmopy of activation and their
significance.

UNIT 1l - CHEMICAL KINETICS - I

Reactions in solutions-effect of pressure, dielectonstant and ionic
strength on reactions in solutions-kinetic isotoptects-linear free energy
relationships-Hammett and Taft equations-Acid basalysis-mechanism of acid

base catalysed reactions-Bronsted catalysis law.

UNIT 1l - GROUP THEORY I :
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Symmetry elements and symmetry operations-pointigs-identification
and determination-reducible and irreducible repregens-Direct product
representation-orthogonality theorem and its comseges-character table.

UNIT IV - GROUP THEORY Il :
Hybrid orbital in non-linear molecules (GHXeF,, BF;, Sk and NH).
Determination of representations of vibrational e®dn non-linear molecules

(H20, CH,, XeF,, BF;, Sk and NR)

Symmetry selection rules for infrared, Raman atetteonic Spectra.
Electronic Spectra of Ethylene and formaldehydéeiegiion of group theory.

UNIT V: QUANTUM CHEMISTRY - I :

Inadequacy of classical theory -, black body raaia photo electric effect
- the Compton effect - Bohr's Quantum theory ankssquent developments -
wave particle duality- de Broglie equation, Heisenrgouncertainty principle.

TEXT BOOKS:

1. G.K. Vemulapalli, 2000, Physical Chimistry, PresticHall.

N

J. Rajaram and J.C. Kuriacose, 1993, Kinetics aachanism of chemical
transformations, MacMillan India Ltd.

3. K.J. Laidler, 1987, Chemical Kinetics, Harper arahR New York.

4. K. L. Kapoor, 2001, A Text book of Physical ChemystMacmillan India
Ltd.

5. V. Ramakrishnan and M.S. Gopinathan, 1988, Groupeofh in
Chemistry, Vishal Publications.
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6. P.W. Atkins, 1990, Physical Chemistry, Oxford.

7. K.V. Raman, 1990, Group theory and its applcest to Chemistry,
Tata McGraw Hill.

8. D.A. McQuarrie, 1983, Quantum Chemistry, UniugrsScience
Books, Mil Valley, California.

9. [LN. Levine, 1983, Quantum Chemistry, Allyn and BacBoston.

10. R. Anantharaman, 2001, Fundamentals of quantum ishgmMacmillan
India Limited.

11. R.K.Prasad, 1992, Quantum Chemistry, New Ag#a.

SUGGESTED REFERENCE BOOKS:

1. W.J. Moore, 1972, Physical Chemistry, Orient Longiaondon.

2. L.K. Nash, 1962, Elements of Chemical Thermodynamiadision Wesley.
3. G.M. Barrow, 1988, Physical Chemistry, McGraw Hill.

4. R.G. Frost and Pearson, 1981, Kinetics and Mechmnigiley, New York.
5.  Moore and R.G. Pearson, 1981, Kinetics and Mechanis

6. |. Amdur and G.G. Hammes, 1968, Chemical Kinetitr#ciples and
selected topics, McGraw Hill, New York.

7. G.M. Harrus, 1966, Chemical Kinetics, D.C. Healtll &£ 0.

8. F.A. Cotton, 1971, Chemical Application of Groupebny, John Wiley and
Sons Inc., NewYork.

9. Alan Vincent, 1977, Molecular symmetry and Grougadty-programmed
introduction to Chemical Aplications, Wiley, New ho

176



CORE 4 - INORGANIC CHEMISTRY PRACTICAL (180
HOURS)

OBJECTIVES:

To train the candidate in inorganic compound arapon, separation
of the two metal ions by chromatographic method @eduction identification of
cations by semi micro method.

Semi micro qualitative analysis of mixtures coniag two common and
two rare cations. The following are the rare catoive included: W, Mo, Ti, Te,
Se, Ce, Th, Zr, V, U and Li.

a. Complexometric titrations (EDTA) - Estimation©&, Mg and Zn.

b. Preparation of the following:
Potassium tris (oxalato) aluminate (lIl) trihnydrate.

Tris (thiourea) copper (1) chloride
Potassium tris (oxalato) chromate (lI1) trihydrate
Sodium bis (thiosulphato) cuprate (1)
Tris (thiourea) copper (1) sulphate
Sodium hexanitrocobaltate (111)
Chloropentammine cobalt (111) chloride

Bis (acetylacetanato) copper (I1)

© N o 00 K~ W D PE

Hexaminenickel (I) chloride
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9. Bis (thiocynato) pyridine manganese, (lIl)

C. Separation of a mixture of two metal ions by paper
chromatography.
Separation of zinc and magnesium on an anion exchanger.

QUANTITATIVE ANALYSIS OF COMPLEX MATERIALS

To impart the techniques of analysis of ores,yalland preparation the
analysis inorganic complex compounds and interpogt@iven spectra.
d. Analysis of Ores:
Determination pf percentage of calcium and magmesmudolomite.
Determination Qf percentage of Mn02 in pyrolusite.
Determination d>f tin and lead in solder.
Determination of copper and zinc in brass.
Determination of chromium and nickel in stainleteeb

ok wbdE

e. Analysis of Alloys:

=

Estimation of tin and lead in solder.
Estimation of copper and zinc in brass.
3. Estimation of chromium and nickel in stainless kstee

N

f. Analysis of Inorganic Complex Compounds:
1. Preparation of cis and trans potassium bis (¢spthaquochromate
and
analysis of each of these for chromium.
2. Preparation of potassium tris (oxalato) ferrditg¢ &nd analysis for
iron
and oxaiate.

I Quantitative analysis:
178



Quantitative analysis of mixtures of iron and mague; iron and nickel,
copper and nickel and copper and zinc.

J- Colorimetric analysis:
(Using) Photoelectric method: Estimation of iraickel, manganese,
copper.

K. Biarnperometric titrations (with dead stop endpoint) :
Thiosulphate - iodine system and Iron (il) - ceri(iV) system.
l. List of spectra to be given for interpretation.
3P NMR Spectra of methylphosphate

1

2. 3P NMR Spectra of HPF

3. 'F NMR Spectra of CIF

4. 'H NMR Spectra of Tris (ethylthioacetoacetanatd)ato(lll)

5. Expanded high resolution  NMR spectra of (Npytsonitrosoacety
lacetoneiminato) (acetylac etoneiminato) Nicke) (lI

6. ESR Spectra of the aqueous ON4$0 ion.

7. ESR Spectra of the H atoms in GaF

8. ESR Spectra of the [Mn @d)g]*" ion

9. ESR Spectra of the bis (salicyladiminato) coppgr (|

10. IR Spectra of the sulphato ligand

11. IR Spectra of the nitro and nitritopentaminecolidlly chloride
12. IR Spectra of the dimethylglyoxime ligand and itisk¢l (11) complex.
13. IR Spectra of carbonyls

14. Mossbauer spectra of FeSH,0

15. Mossbauer spectra of FeCl

16. Mossbauer spectra [Fe (GN)

17. Mossbauer spectra [Fe (GN
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TEXT BOOKS:

1. Vogel, Text book of Inorganic quantitative analysis
2. Dougles A. Skoog, Principles of Instrumental Anay8rd Edition.

ELECTIVE 1 — CHROMATOGRAPHIC TECHNIQUES

(60 HOURS)

OBJECTIVES
This paper enables a student to understand the pasciples of various
chromatographic techniques and also about instrtatien in chromatography.

UNIT | :
Chromatographic methods, general aspects of chography,
classification and types, mechanism.

UNIT Il

Column chromatography, construction and operatioootumn, choice of
adsorbent elements, applications. lon exchangen@iography : Anion & cation
exchangers techniques applications.

UNIT Il :

Paper chromatography: Mechanism of separation, development &
applications. Thin layer chromatography: Techniques, choice of adsorbent
solvents &applications.
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UNIT IV:

Gas-liquid Chromatography, Principles, Retentioriuv@es, Instrumentation,
Carrier Gas, Columns, Stationary Phase, Detecidrsrmal Conductivity, Flame
lonization, Electron Capture, application of G.L.C.

UNIT V:

High Performance Liquid chromatography: Scope,u@wi efficiency,
Instrumentation, Pumping Systems, Columns, Colunackipg, Detectors,
Applications.

TEXT BOOKS :
1. Vogel's, 2000, Text book of Quatitative Chemicalalysis, Sixth
Edition, Pearson Education Limited, London.

2. D. A. Skoog and J. J.Leary, 1971, Principles ofrmaental Analysis,
Fourth Edition, Saunders College Publishing, US.

ELECTIVE 2 — BIOORGANIC CHEMISTRY (60 HOURS)

OBJECTIVES:

This course aims to explain the basic conceptsCimemistry and
Metabolism of Carbohydrates, amino acids, Protaing Lipids. In addition to
this, the student can gain the full understandihgaoious types of Nucleic acids
and classification of Vitamins and Enzyme.

UNIT | - CHEMISTRY AND METABOLISM CARBOHYDRATES

Definition, classification and biological role carbohydrates.
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Monosaccharides Linear and ring structures (Hdwtwtmula) of ribose,
glucose, fructose and mannose (structural detetimmaot required) physical and
chemical properties of glucose and fructose.

Disaccharides: Ring structures (Haworth formula) - occurrence, physical
and chemical properties of maltose, lactose and sucrose.

Polysaccharides: Starch, glycogen and celluletaieture and properties.
Glycolysis of carbohydrates.

UNIT Il - CHEMISTRY AND METABOLISM OF AMINO ACIDS A ND
PROTEINS

Amino acids : Various classifications, essentiatire acids, physical
properties (amphoteric nature and isoelectric p@nt reactions.

Proteins : Classifications (based on shape, cotnposind solubility),
physical properties.

Primary structure - End group analysis (N- terrhiamalysis- Edman's
method, dansyl chloride method ; C - terminal asiglyhydrazinolysis and bio -
chemical methods)

Biological functions of proteins, Deamination,iisamination reactions,
Urea cycle.

UNIT Il - CHEMISTRY AND METABOLISM OF LIPIDS :

Definition, classification- simple lipids (fattycals), compound lipids and
derived lipids. Properties : saponification numl#aetyl number.

Sterols : Cholesterol (structure not needed) ogickl importance and
chemical properties. Bile acids- functions. Biotmifunctions of lipids.
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UNIT IV - NUCLEIC ACIDS :

Purine and pyrimidine bases, nucleosides, nudesti polynucleotides,
DNA structure - various types, RNAstructure - vasdypes.

Biological functions of DNA and RNA, Genetic code.

UNIT V - VITAMINS:

Vitamins: Definition, classification- water-sol@bViitamins (B B,, Bs, B,
B, and vitamin-C) and fat-soluble vitamins (A, D, BdaK) - occurrence,
structure, deficiency diseases, biochemical rutesdaily requirements

SUGGESTED REFERENCE BOOKS:

Biochemistry C.B. Powar and G.R. Chatwal.
Elements of Biochemistry Ragunatha Rao
Essential Biochemistry U. Sathyanarayanan
Essential Biochemistry J.L. JAIN

hwnhPR

SEMESTER II

CORE 5 - ORGANIC CHEMISTRY - Il (90 HOURS)

OBJECTIVES:
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This paper explains the basic concepts of addreation of carbon carbon
double bond and elimination reaction. In additioecimanism of some of the
Important rearrangements in organic chemistry balldiscussed. The last part of
the course brings forth the salient features oflatxon and reduction reactions in
organic synthesis.

UNIT | - ADDITION TO CARBON-CARBON AND CARBON-HETER O
MULTIPLE BONDS:I

Electrophilic, nucleophilic and neighbouring groupparticipation
mechanism- Addition of Halogen and nitrosyl chleritb olefins. Hydration of
Olefins and acetylenes. Hydroboration, HydroxylasioMichael addition

UNIT Il - ADDITION TO CARBON-CARBON AND CARBON-HETE RO
MULTIPLE BONDS:II

Diels Alder Reaction, 1, 3-dipolar additions. Gambs and their addition to
double bonds - Simmon Smith Reaction. Mannich, B#obarzen, Wittig, Wittig-
Horner and benzoin reactions. Stereochemical aspecbe studied wherever
applicable. Nitrene : Methods for generating niieand their reactions

UNIT 1l - ELIMINATION REACTIONS:

B, E; and E1cB mechanism - E1, E2 and E1cB spectrumen@tion of
the double bond -Hoffman and Saytzeff rule - comipet elimination and
substitution. Typical eliminations to be studied dehydration, dehydro-
halogenation and similar reactions. StereochemistfyE2 eliminations in
cyclohexane systems. Mechanism of pyrolytic elimores. Examples : Chugaev
and Cope Elimination.

UNIT IV - MOLECULAR REARRANGEMENTS:
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A detailed study with suitable examples of the Inagtsm of the following
rearrangements: Pinacol-Pinacolone (examples dtiear tetramethyl ethylene
glycol) - Wagner-Meerwein, Demjanov, dienone-phenBhvorski, Baeyer-
Villiger, Wolf, Stevens (in cyclic systems) and V@&ichter rearrangements. (A
few examples in each rearrangement to be studied).

UNIT V - OXIDATION AND REDUCTION:

Mechanism - study of the following oxidation raanos - oxidation-of
alcohols - use of DMSO in combination with DCC aretic anhydride in
oxidizing alcohols - oxidation of methylene to oamlgl -oxidation of aryl
methanes - allylic oxidation of olefins- ReductioBe&lectivity in reduction of 4-t-
butyl cyclohexanone using selectrides hydride radas - Synthetic importance
of Clemensen and Wolf-Kishner reductions- Modificas of Wolf-Kishner
reduction-Birch reduction, MPV reduction.

TEXT BOOKS:
1. R.Bruckner, 2002, Advanced Organic Chemistry, React

Mechanism, Elsevier, New Delhi

2. F. A. Carey and R.J. Sundberg, 2001, Advancedricgahemistry,
Part A and Part-B, 4th Edition, Plenum Press., Nenk

3. J.March, 2002, Advanced Organic Chemistry, 4thi&ualjtJohn
Wiley & Sons Singapore.

4. T.L. Gilchrist and C.W. Rees, Carbenes, NitrenasAnynes,
Thomas Nelson and Sons Ltd., London.

5. Niel Issacs, 1987, Physical Organic Chemistry, EIEB®lications.

6. W. Carruthers, 1993, Some Modern Methods of Org8gitthesis,
3rd Edition, Cambridge University Press.
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7. H.O. House, 1972, Modern Synthetic Reactions, Téej@nin
Cummings Publishing Company, London.

WEBSITES:

1. http :// info dome . sdsu, ./research/ guides/ma@éorg chemistryblr. html
2. http :// www.liv.ac.uk/chemistry/link&reactions.html

3. http ://lorgchem.chem..uconn.edu/namereact/nameld.htm

4. www.gcocities.comthempen softwar4ee/reactions.html
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CORE 6 - INORGANIC CHEMISTRY - Il (90 HOURS)

OBJECTIVES:

The student can gain the full knowledge and undeding of all aspects of
inorganic polymers, solid state chemistry, and eaicthemistry

UNIT | - COORDINATION CHEMISTRY - REACTION MECHANIS MS:

Electron transfer reactions; outer and inner sppeseesses; atoms transfer
reaction, complementary and non-complementary et

Formation and rearrangement of precursor compléikedinding ligand,
successor complexes, Marcus theory.

UNIT II- SUBSTITUTION REACTIONS IN COORDINATION
COMPOUNDS

Substitution Reactions : Substitution in squaenal complexes, reactivity
of platinum complexes, influences of entering, leg\and other groups, the trans-
effect, substitution of octahedral complexes ofatbbnd chromium, replacement,
of coordinated water, solvolytic (acids and basesjctions applications in
synthesis (platinum and cobalt complexes only).

Rearrangement in 4 and 6 coordinate complexexction at coordinated
ligands-template effect.

UNIT Il THE CHEMISTRY OF SOLID STATE
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Structure of Solids; Comparison of X-Ray, Neutr@md Electron
Diffraction; Structure of ZnS, Rutile, Per voskit€admium iodide and nickel
arsenide; spinels and inverse spinels; defects aldss non-stoichometric
compounds.Use of X-ray powder diffraction data ientifying inorganic
crystalline solids, details for cubic systems.

Band theory, Semiconductors, SuperconductorsdS8iate Electrolytes,
Types of Magnetic Behaviour - Dia, Para,,Ferro,i#&no and Ferrimagnetism,
Hysterisis, Solid State Lasers, Inorganic Phosphdfarrites, Garnets.

Reactions in Solid State and Phase Transitiongfu€don, Diffusion
Coefficient, Diffusion Mechanisms, Vacancy and istiial Diffusion, Formation
of Spinels.

Solid Solutions: Order-Disorder Transformationd &uper Structure.

UNIT-IV

Nuclear Chemistry:
Models of radioactive decay: orbital electron capt nuclear isomerism,

internal conversion, detection and determinationadtivity by cloud chamber,
nuclear emulsion, bubble chamber, G.M., Scintdlat@nd Cherenkov counters.
Nuclear reaction: Types, reactions, cross secti@rvalue, threshold
energy, compound nucleus theory: high nuclear i@ast nuclear fission and
fusion reactions as energy sources; direction i@at photonuclear and thermo
nuclear reactions. Components of nuclear reactaéh® -breeder reactor — nuclear

reactors in India.

UNIT-V
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Lanthanides and actinide€ccurrence and isolation of the metals,
electronic structure - Lanthanide contraction aigdicance. Oxidation states
magnetic and spectral properties - Important carattbn compounds of
lanthanide -nuclear and non-nuclear applicatiodamthanides including use of
lanthanides as shift reagents.

Radioactive tracersPreparations - principles underlying tracer tegbai-
application of tracers in the study of reaction hadsm and in analytical
chemistry - neutron activation analysis, isotodatdin analysis - radio chemical
determination of age of geological specimen. Tra@ applied to industry and
agriculture - radioactive tracer in the diagnosml dreatment in the field of

medicine.

Text Books:
1. K.F. Purcell and J.C. Kotz, 1977, Inorganic Chemi8¥VB Saunders

Co., U.S.A.

2. J.E. Huheey, 1993, Inorganic Chemistry, IV Editidtarper and
Collins, NY.

3. F.A. Cotton and G.W. Wilkinson, 1988, Advanced pmic
Chemistry - A Comprehensive Text; John Wiley & Sons

4. B.E. Dogulas DH MX Daniels and Alexander, 1983, Cspts and
Models of Inorganic Chemistry, Oxford IBH.

5. W.U. Mallik, G.D. Tul, R.D. Madan, 1992, selectedpics in
Inorganic Chemistry, S. Chand & Co., New Delhi.

6. A.R. West, 1991, Basic Solid State Chemistry, Johiey.

7. W.E. Addison, 1961, Structural Principles in InargaChemistry,
Longman.

8. M. Adams, 1974, Inorganic Solids, John Wiley Sons.
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9. S. Glasstone, Source Book am#t¢ Energy, East West Press.

10. C.R. Choppin and J. Ryd Berg: Nuclear ChegnisTheory and
Applications, Pergamon Press.

11.. B.G. Harvey, Introduction to Nuclear Physacsl Chemistry Prentice
Hall, 1962.

SUGGESTED REFERENCE BOOKS:

1. S.F.A. Kettle, 1973, Coordination Chemistry, E5.B
2. B.N. Figgis, 1966, Introduction to Ligand Fieldisterscience.

3. M.N. Hughes, 1982, The Inorganic Chemistry ofol8gical
processes, Il Edition, Wiley London

4. D. Nicholas, 1974, Complexes of First Row TraasiElements.

5. M.C. Shrivers, PW. Atkins, CH Langford, 1990, olganic
Chemistry, OUR

6. M.C. Day and J. Selbin, 1974, Theoretical InrogaChemistry,
Van Nostrand Co., NY.

7. G.S. Manku, 1984, Inorganic Chemistry, TMH.

8. U. Sathyanarayana - Essentials of Biochemi®dogks and Allied
(P) Ltd.

9. A.F. Wells, - 1984, Structural Inorganic ChemyistV. Edition,
Oxford

10. A.R. West, 1990, Solid State Chemistry, JohteWi

11. G.D.Christian & J.E.O. Reily, 1986, Instrumental alysis, Il
Edition, Allegn Recon.

12. H.A. Strobel, 1976, Chemical Instrumentation, Aduohit Wesely

Publ. Co.
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13. Kolthoff and Elwing (All Series) - Treatise on Agtital Chemistry.
14.  Willson Series - Comprehensive Analytical Chemistry
15. H.A.O. Hill and P. Day, 1968, Physical methods imlvAnced
Inorganic Chemistry, JohnWiley.
16. K. Burger, 1973, Coordination Chemistry, Experina¢nnethods,
Butterworths.
17. C.N.R. Rao, J.R. Ferraro, 1970, Spectroscopy inrgarac
Chemistry, Vol. I and Vol. Il, Academic Press.
18. G. Aruldas, Molecular Structure and Spectroscopgntice Hall.
19. E.L. Mutterties, 1975, Polyhedral Borneds, AcadeRness, NY.
20. NH Ray, 1978, Inorganic Polymers, Academic Press.
21. C. Kellter: Radiochemistry,i§Hardwood Ltd., John Wiley and
Sons.
22. G.R. Chopin, Experimental Nucle&e@istry, Prentice Hall, 1962.
23. G. Friedlander, J.W. Kennedy, ahlll. Miller, Nuclear and Radio
Chemistry, John Wiley.
CORE 7 - PHYSICAL CHEMISTRY - Il (90 HOURS)
OBJECTIVES:

To learn the concepts in enzyme kinetics, surfez&ctions and fast
reactions, and also to understand the applicabbgsiantum mechanics in atomic
and molecular structure.
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UNIT | - CHEMICAL KINETICS - 1ll :

Catalysis by Enzymes-rate of enzyme catalyzed ticees; effect of
substrate concentration, pH and temperature onnemzgatalyzed reactions-
inhibition of enzyme catalyzed reactions.

Langmuir and BET adsorption isotherms- adsorptoefficient and its
significance kinetics and mechanism of surface tr@as-catalysis by metals,
semiconductor oxides.

UNIT Il - CHEMICAL KINETICS - IV:

Kinetics of complex reactions - reversible reattioonsecutive reactions,
parallel reactions, chain reactions - general itneat of chain reactions. Rice
Herzfeld Mechanism and explosion limits.

Study of fast react ions-relaxation methods-temmjpee and pressure jump
methods-stopped flow and flash photolysis, methods.

UNIT 1l - QUANTUM CHEMISTRY - 11 :

Quantum mechanical postulates-the Schrodinger teguelementary
applications of Schrodinger's equation-the partinole box (one, two and three
dimensional cases)- particle in a ring.

UNIT IV - QUANTUM CHEMISTRY - Il :

The harmonic oscillator- the rigid rotor- the hggen atom- the
Schrodinger equation for hydrogen atom (no demwais required) -the solution-
the origin of quantum number (angular momentum apth) -their physical
significance.

UNIT V : QUANTUM CHEMISTRY - IV :
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Approximation methods-perturbation and variatioetmod-application to
hydrogen, helium atoms-R.S.Coupling and term sysbml atoms in the ground
state - Slater orbital and HF-SCF methods.

Born-Oppenheimer approximation-valence bond the@wy Hydrogen
molecule-LCAO-MO theory for di and poly atomic molges-concept of
hybridization-Huckel theory for conjugated moleaulgthylene, butadiene and
benzene) - semi-empirical methods.
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TEXT BOOKS
1. J.Rajaram and J.C.Kuriakose, 1993, Kinetics anchar@sm of
chemical transformations, Macmillan India Ltd.
2. K.J.Laidler, 1987, Chemical Kinetics, Harper andvkdlew York.

3. D.A. McQuarrie, 1983, Quantum Chemistry, Universsigience
Books, Mil Valley, California.

4. [.N. Levine, 1983, Quantum Chemistry, Allyn and BacBoston.

5. R. Anantharaman, 2001, Fundamentals of quantum istrgm
Macmillan India Limited.

6. R.K. Prasad, 1992, Quantum Chemistry, Wiley Eastdaw Delhi.

SUGGESTEDREFERENCE BOOK
1. R.G.Frost and Pearson, 1961, Kinetics and Mechanigirey, New
York.
2. W.J.Moore and R.G.Pearson 1981, Kinetics and Mashan
3. R.K.Prasad, 1992, Quantum Chemistry, Wiley Eastdew Delhi.

4. J.Goodman, 1997, Contemporary Quantum Chemistry, An
Introduction, Plenum Press, New York.

5. R.Mcweeny, 1979, Coulon's Valence, ELBS Oxford dnity
Press.

6. F.J.Bockhoff, 1976, Elements of Quantum theory, i8oid Wesley,
Reading Mass.

7. P.W.Atkins, 1990, Physical Chemistry, Oxford Unsigy Press.
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8. H.Eyring, J.Walter and G. Gimball, 1944, Quantune@istry, John
Wiley and Sons, New York.

9. L.S.Pauling and F.B.Wilson, 1935, Introduction toua@tum
mechanics, Mc Graw Hill Book Company, New York.

10. P.W.Atkins, 1983, Molecular Quantum Mechanics, @dfo
University Press, Oxford.

CORE 8 — ORGANIC CHEMISTRY PRACTICAL (180 HOURS)

OBJECTIVES:
This comprises of Three parts
I. Analysis of a mixture of the organic mixture.
The practical is designed as to give the studexpgesure to lab techniques

analysis of organic molecules and organic.
1. Identification of components in a two componenttonig and preparation of
their derivatives.
2. Determination of b.p./ m.p. for components and rfapthe derivatives.

[l. Synthesis of an organic molecule involving onevar steps.

a. Any six preparation from the following.

Preparation of o-benzylbenzoic acid
p-Nitrobenzoic acid from p-Nitrotoluene
Anthroquinone from anthracene

1

2

3

4. Benzhydrol from benzophenone

5 m-Nitroaniline from m-dinitrobenzene
6

1, 2, 3, 4-Tetrahydrocarbozole from cyclohexanone
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10.

p-chlorotoluene from p-toluidine

2, 3-Dimethylindole from phenyl hydrazine and 2dndne (boiling
acetic acid)

Methyl orange from sulphanilic acid

Diphenyl methane from benzyl chloride

b. ANY SIX PREPARATIONS FROM THE FOLLOWING INVOLVING

TWO STAGES:

1. Sym-Tribromobenzene from aniline.

2. p-nitro aniline from acetanilide

3. m-Nitrobenzoic acid from methyl benzoate.
4. 2, 4-Dinitrobenzoic acid from p-nitro toluene.
5. m-Nitro benzoic acid from benzaldehyde

6. p-bromoaniline from acetanilide

7. Anthraquionone from phthalic anhydride.

8. Phthalide from phthalic anhydride

9. 2-phenyl indole from phenylhydrazine

10. 2-4, Dinitrophenyl hydrazine from p-nitrochlorobenz.

[ll. Quantitative estimation of organic compounds usingwn methods, basic

training for extraction of compounds from naturabgucts and then
chromatographic separations.
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a. ANY TWO EXERCISES IN THE EXTRACTION OF NATURAL
PRODUCTS:

Caffeine from tea leaves
Lactose from milk

Citric acid from lemon
Pipierine from black pepper

rowbdRE

b. CROMATOGRAPHIC SEPARATIONS :
1. Column chromatography - separation of anthracedeaard from
antharacene picrate.
2. Thin layer chromatography separation of green pegrhents.
3. Paper chromatography

4 Identification of amino acids.

c. ANY FIVE ESTIMATIONS:

1. Estimation of aniline

2. Estimation of phenol

3. Estimation of glucose (Bertrands Methods)
4. Saponification of fat or an oil.

5. lodine value of an oil.

6. Estimation of Ketone.

7. Estimation of amino group.
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8. Estimation of amide group
9. Estimation of sulphur in an organic compound.

d. SPECIAL INTERPRETATION OF ORGANIC COMPOUNDS. UV, IR ,
PMR AND MASS SPECTRA OF 15 COMPOUNDS.

1- 1, 3, 5-Trimethylbenzene

2. Pinacolonen0

3. prophyl amine

4. p-Methoxybenzyl alcohol

5. Benzyl bromide

6. Phenyl acetone

7. 2-Methoxyethyl acetate

8. Acetone

9. Isopropyl alcohol

10. Acetaldehyde diacetate

11.  2-N, N-Dimethylamino ethanol
12. Pyridine

13. 4-Picoline

14. 1, 3 dibromo-1, 1-dichloropropene
15. Cinnamaldehyde

RECOMMENDED BOOKS

1. Arthur 1. Vogel, A Text Book of Practical Orgar@hemistry.
2. Raj K. Bansal, Laboratory Manual of Organic Chetnyi Wiley
Eastern
Limited.
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3. Mann and Saunders, Laboratory manual of Orgahen@stry

ELECTIVE 3 - ANALYTICAL TECHNIQUES IN CHEMISTRY
UNIT |

Colourimetric analysis and UV-Visible spectroscoBger Lambert’s law,
Principles of single and double beam instrumerapplications for analysis of
inorganic and organic samples.

Infrared spectrophotometric analysis — principid anstrumentation and
molecular structure determination.

Raman Spectra — principle, basic instrumentatistructural analysis.

UNIT Il
Nuclear Magnetic Resonance — Principle, instruatesnt, structure
determination. NMR of'H, °C, *'P, *°F.
NQR - Nitrosyl compounds, Mossbauer of Fe and Sitesys.

UNIT- I
Electron Spin Resonance — Principle, instrumemtagpplications to
coordination compounds.
Magnetic Susceptibility and measurements- Guoy otktliraraday method-
applications

UNIT IV

Thermo gravimetric and differential thermal an&ythermometric
titrations, differential scanning colourimetry —sb@minstrumentation and
applications.

Mass Spectrometry- Principle, basic instrumentatimgmentation
patterns — organic molecular structural determamati

UNIT V
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Atomic absorption spectroscopy: Theory, Atonsz&lame and Electro
thermal. Radiation sources, Instrumentation, speatrd chemical interferences,
application

Photoelectron spectroscopy (UV and X-Ray)-photocted& spectra-
Koopman's theorem, fine structure in PES, chenstét and correlation with
electronic charges.

Text Books:

1. D.A .Skoog, 1985, Principles of Instrumental Methodf analysis, Il
Edition,
Saunders College Publ.

2.  Willard Merrit, Dean and Settle, 1986, Instrumentadthods of analysis,
VI Edition, CBS Publ.

3. A.l. Vogel, 1976, Textbook of Qualitative Inorgaraalysis, Il Edition,
ELBS.

4. D.A. Skoog and D.M. West, 1982, Fundamentals oflytieal Chemistry,
IV Edition, old Reinhord & Winston, Publication.

SUGGESTED REFERENCE BOOKS:

1. G.D.Christian & J.E.O. Reily, 1986, Instrumentalalysis, Il Edition,
Allegn Recon.
2. H.A. Strobel, 1976, Chemical Instrumentatiddgition- Wesely Publ
Co.
3. Kolthoff and Elwing (All Series) - Treati®n Analytical Chemistry.
4. Willson Series - Comprehensive Analytical Chemistry

5. H.A.O. Hill and P. Day, 1968, Physical methods idvAnced Inorganic
Chemistry, JohnWiley.

6. K. Burger, 1973, Coordination Chemistry, Experinantmethods,
Butterworths.
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7. C.N.R. Rao, J.R. Ferraro, 1970, Spectroscopy imgarac Chemistry,
Vol. I and Vol. Il, Academic Press.

8. G. Aruldas, Molecular Structure and Spectroscopgnfrce Hall.

ELECTIVE 4 — BIOINORGANIC CHEMISTRY

UNIT-I

Thermodynamics and biology — Basic concepts ofctire and functionality —
membranes — structure, function transport properaspects of electrochemical
phenomena — active transport, ionophores, bio&dgenergy storage and

Phosphate hydrolysis.

UNIT-II

Enzymes - Nomenclature and classification, chenko#tics, the free energy of
activation and the effects of catalysts, kineti€seonzyme catalysed reactions —
Michelis - Menton equation - Effect of pH, temper&t on enzyme reactions,
Factors contributing to the catalytic efficiencyesfzymes, Study by spectroscopic
methods.

UNIT -l

Essential and trace metal ions.

Coenzymes - Vitamin B coenzymes, carboxypeptidase and Superoxide
dismutase.

Heme-enzyme - Peroxidase and catalases.

Oxygen carriers - Hemeproteins - Hemoglobin, mybglo - Structure
Oxygenation and stereochemistry - Bohr effect. Heme oxygen carriers -

Hemerythrin and hemocyanin.

UNIT- IV
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Nitrogen fixation - Introduction, types of nitrogefixing micro organisms.

Nitrogenase enzyme - Metal clusters in nitrogenrasslox property - Dinitrogen
complexes - transition metal complexes of dinitrogaitrogen fixation via nitride

formation and reduction of dinitrogen to ammonia.

Biological redox systems: Cytochromes -Classiiargt cytochrome a, b and c.
Cytochrome P-450.

Iron - sulphur proteins - rubredoxin and ferredoxin

Photosynthesis and chlorophyll’s.

UNIT-V

Bioanalytical Chemistry

Toxicity & medicine.

Toxicity of Hg, Cd, Zn, Pb, As, Sh.

Anti cancer agents.

Metal ion poisoning : Failure of metal ion contsystems, role of metal ion
diagnosis and treatment - use of reatopes.
Pollution studies : Effluents and treant.

Inorganic plant nutrition and indicator plants fomeral exploration.

Text Books:

1. Williams, D.R. - Introduction to Bioinorganic €mmistry

2. Fiabre, F.M., and Williams D.R. - The Princgplgf Bioinorganic Chemistry,
Royal Soceity of Chemistry, Monograph foa€kers - 31.

3. Purcell, K.F. and Kotz, J.C., - Inorganic Chdnyis

4. Elements of Bioinorganic Chemistry - G.N. Megke and Arabinda Das,

1993.

5. Bioinorganic Chemistry - M. Satake and Y. Mi@ascovery Publishing House,

New Delhi (1996).
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Reference Books:
1. G. Eichorn, G. - Inorganic Bio-Chemistry Voharnd I, Elsevier, 1973.

. J.W. Huheey - Inorganic Chemistry, Harper an&R

2
3. Metal ions in Biological Systems, Vol. | to X¥, Siegel (Ed.)
4

. R.W. Hay - Bio Inorganic Chemistry.

9. M.SC. DEGREE COURSE IN COMPUTER SCIENCE

SYLLABUS
Title of the Design and Analysis of Algorithms
Course/ Paper
Core -1 First Year & First Semester]  Credit: 4 |
Objective of | This course gives insight into the design and aislpr selected
the course problems.
Course Unit 1: Introduction - Definition of Algorithm — gsidocode conventior
outline — recursive algorithms — time and space complexiig-“oh” notation —

practical complexities — randomized algorithms pesded element +
primality testing- Divide and ConquerGeneral Method - Finding

maximum and minimum — merge sort.

Unit 2: Divide and conquer contd. — Quicksort, $ate1, Strassen’
matrix multiplication — Greedy MethodSeneral Method —knapsa
problem - Tree vertex splitting - Job sequencinghwdead lines -
optimal storage on tapes.

Unit 3: Dynamic Programming: General Method - nat#tge graphs
all pairs shortest paths — single source shortastsp- String Editing
0/1 knapsack. Search techniques for graphs —  DFS-BFS-conng

S

—
=

rcted

components — biconnected components.
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Unit 4: Back Tracking: General Method — 8-queens - Su

Method - Traveling Salesperson problem.

Graph Coloring — Hamiltonian cycles. Branch and mtiu General

m of subsets -

Unit 5: Lower Bound TheoryComparison trees - Oracles

Hard and NP-Complete problems.

arguments - Lower bounds through reduction - B&dacepts of NPt

and advisory

1. Recommended Texts
E. Horowitz, S. Sahni and S. Rajasekaran, 1999, goten Algorithms,

(i)

2. Reference

Q)
(i)
(iii)

Galgotia, New Delhi.

Books

G. Brassard and P. Bratley, 1997, Fundamentaldgadrhms,
Delhi.

A.V. Aho, J.E. Hopcroft, J.D. Ullmann, 1974, Thesm and
Computer Algorithms, Addison Wesley, Boston.

PHI, New

analysis of

S.E.Goodman and S.T.Hedetniemi, 1977, Introdudiiothe Design and

Analysis of algorithms, Tata McGraw Hill Int. EdNew Delhi.

3. Website, E-learning resources
(i) http://www.cise.ufl.edu/~raj/BOOK.html

Advanced Java Programming

Title of the
Course/ Paper
Core -2 First Year & First Credit: 4
Semester
Objective of | This course gives an insight into advanced featofdava
the course
Course Unit 1. Servlet overview — the Java web server — your
outline first servlet — servlet chaining — server side includes-

Session management — security — HTML forms — using
JDBC in servlets — applet to servlet communication.

Unit 2: Java Beans: The software component assembly

model- The java beans development kit- developiegnb —

notable beans — using infobus - Glasgow developnent

Application Builder tool- JAR files-IntrospectioneBnd
Properties-Persistence-customizers - java beans API

Unit 3: EJB EJB architecture- EJB requirements — design
implementation — EJB session beans- EJB entity HEIB
Clients — deployment tips, tricks and traps for Iding
distributed and other systems — implementation fartdre
directions of EJB-Variable in perl- perl controtusitures ang
operators — functions and scope
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Unit 4: RMI — Overview — Developing applications with
RMI:Declaring & Implementing remote interfaces-sul
skeletons,Registering remote objects,writing RMertls —
Pushing data from RMI Servlet — RMI over Inter-ORB
Protocol

Unit 5 : JSP —Introduction JSP-Examining MVC andP JS
JSP scripting elements & directives-Working withriables
scopes-Error Pages - using Java Beans in JSP Ngonkth
Java Mail-Understanding Protocols in Javamail-Conembs-
Javamail API-Integrating into J2EE-Understandingvala
Messaging Services-Transactions.

1. Recommended Text:
® J. McGovern,R. Adatia,Y. Fain, 2003, J2EE 1.4 8jlWiley-dreamtech
India Pvt. Ltd, New Delhi
(i) H. Schildt, 2002, Java 2 Complete ReferenbeEdition, Tata McGraw-
Hill, New Delhi.
2. Reference books:
M K. Moss, 1999, Java Servlets, Second edition, T ata McGraw
Hill, New Delhi.
(i) D. R.Callaway, 1999, Inside Servlets, Addison WgdBoston
(i) Joseph O’Neil, 1998, Java Beans from the GroundTdm McGraw Hill,
New Delhi.
(iv)  TomValesky, Enterprise JavaBeans, Addison Wesley.
(v) Cay S Horstmann & Gary Cornell, Core Java Vol livadced Features,
Addison Wesley.

Title of the System Software
Course/ Paper
Core -3 First Year & First Semester Credit: 4 |

Objective of | This course introduces the basic concepts langpgpessors
the course | required for computing related applications.

Course Unit 1. Language processors — Language processitigities and
outline fundamentals — Language specification — Developrents — Datg
Structures for Language processing- Scanners aiseBa

Unit 2: Assemblers: Elements of Assembly languaggramming
- Overview of the Assembly process - Design of aoipass
Assembler - A single pass Assembler for the IBM PC.

Unit 3: Macros and Macro processors — Macro dedinjtcall , and
expansion — Nested macro calls — Advanced maciiitit-
Design of a macro preprocessor - Compilers: Aspafatempilation
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Unit 4. Compilers and Interpreters — Memory allocation | -
Compilation of Expressions and Control structures Cede
optimization — Interpreters.

Unit 5: Linkers: Linking and Relocation conceptsDesign of a
linker — Self relocating Programs — A linker for NS - Linking
for over-lays — loaders - Software tools: Softwer@s for progran
development - Editors - Debug monitors - Prograngmni
environments — User interfaces.

n

1. Recommended Texts
® D. M. Dhamdhere, 1999, Systems Programming and a&ipgr Systems,
Second Revised Edition, Tata McGraw-Hill, New Delhi
2. Reference Books
® L. L. Beck, 1996, System Software An Introdaoti to System
Programming, g edition, Addison-Wesley.
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Title of the Practical I: Advanced Java Programming Lab.
Course/ Paper
Core -4 First Year & First Credit: 2
Semester
Objective of | This course gives practical training in Advancedijarogramming
the course
Course 1. HTML to Servlet Applications
outline 2. Applet to Servlet Communication
3. Designing online applications with JSP
4. Creating JSP program using JavaBeans
5. Working with Enterprise JavaBeans
6. Performing Java Database Connectivity.
7. Creating Web services with RMI.
8. Creating and Sending Email with Java
9. Building web applications
Title of the Practical — Il: Operating systems Lab
Course/ Paper
Core -5 First Year & First Credit: 2
Semester

Objective of | This course trains the students programming skilsolving operating
the course systems problems.

Course Students can refer the following book for furthetatls.
outline Charles Crowley - Operating Systems ( A Design i@eeé Approach)
TMH - 1998.

1. Inter Process Communication (IPC) using Messagai€sie
2. IPC using pipes.

3. Implementation of wait and signal using countingnaphores.
4. Implementation of wait and signal using binary sphuaes.

5. Atomic Counter update problem.

6. Counting Semaphores at the user level using bisemaphores.
7. Signaling processes.

8. Deadlock detection (for processes passing messages)

9. Process Scheduling: FCFS

10. Process Scheduling: Least Frequently Used.

11. Process Scheduling: Round Robin.

12. Producer-Consumer problem with limited buffers.

13. Dining-Philosopher Problem.

14. Reader-Writer problem.

15. Two Process Mutual Exclusion.

Title of the | Theoretical Foundations of Computer Science
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Course/ Paper

Non Major First Year & First Credit: 4

Elective -1 Semester

Objective of | This course introduces the fundamental concepihebretical
the course Computer Science

Course Unit 1: Propositions and Compound Propositions agital
outline Operations — Truth Tables —Tautologies and Conttiais —

Logical Equivalence —Algebra of Propositions — Gtndal and
Biconditional Statements —Arguments — Logical Iroglion —
Quantifiers — Negation of Quantified Statements -asiB
Counting Principles — Factorial — Binomial Coeffiots —
Permutations — Combinations — Pigeonhole Principlerdered
and Unordered Partitions.

Unit 2: Order and Inequalities — Mathematical Intut —
Division Algorithm — Divisibility — Euclidean Algothm —
Fundamental Theorem of Arithmetic — Congruenceatket —
Congruence Equations — Semigroups — Groups — Supgre
Normal Subgroups — Homomorphisms — Graph Theorgicba
definitions-paths, reachability, connectedness imatr
representation of graphs, trees.

Unit 3: Finite Automata and Regular Expressionsit& State Systems
— Basic definitions — Non-deterministic finite aotata — Finite automat
with e-moves — Regular expressions.

Unit 4: Properties of Regular sets: Pumping lemma — Closure
properties — Decision Algorithms — My hill — Nerodleeorem —
Context Free Grammars — Derivation Trees.

Unit 5: Simplifying Context free grammars - Chomshgrmal
forms — Greibach Normal forms — Pushdown automatand
context-free languages.

1. Recommended Texts

(i)

(ii)

(iii)
(iv)

J.P.Tremblay and R.Manohar, 1997, Discretbeimatical
Structures with applications to Computer SciencaTMcGraw-
Hill, New Delhi.

P.Linz, 1997, An Introduction to Formal Languaged Automata,
Second Edition, Narosa Pub. House, New Delhi.

S. Lipschutz and M. Lipson, 1999, Discrete Mathrsa Second
Edition, Tata McGraw-Hill, New Delhi.

J.E.Hopcraft and J.D.Ullman, 1993, Introduction Aoitomata
Theory, Languages and Computation, Narosa Pubfjshiouse,
New Delhi.

2. Reference Books

(i)
(ii)

D.C.Kozen, 1997, Automata and Computability, Spemygerlag,
New York.

J. Martin, 2003, Introduction to Languages and ffeeory of
Computation, 8 Edition, Tata McGraw-Hill, New Delhi.

208




Title of the
Course/ Paper

Computer Networks

Core -6

First Year & Second Credit: 4

Semester

Objective of

This course gives an insight into various netwoddeis and the genera

the course network design issues and related algorithms.
Course Unit 1: Introduction — Network Hardware — Software Reference
outline Models — OSI and TCP/IP models — Example netwdrkgrnet, ATM,

P

layer: Design issues — error detection and camect

Ethernet and Wireless LANs - Physical layer — Th&ocal basis for data
communication - guided transmission media

Unit 2: Wireless transmission - Communication Sigsl — Telephones
structure —local loop, trunks and multiplexing, ®ing. Data link

Unit 3: Elementary data link protocols - slidingnaow protocols — Datg
Link Layer in the Internet - Medium Access LayeChannel Allocation
Problem — Multiple Access Protocols.

Unit 4: Network layer - design issues - Routing algorithn@ongestion
control algorithms — IP protocol — IP Address —einet Control
Protocol.

Unit 5: Transport layer - design issues - Connectivanagement
Addressing, Establishing & Releasing a connectiddimple Transpor|
Protocol — Internet Transport Protocol (TCP) - Natv Security:

Cryptography.

1. Recommended Texts

(i)

2. Reference

0)

(i)
(i)
(iv)

Education, (Prentice hall of India Ltd), New Delhi.

Books

B. Forouzan, 1998, Introduction to Data Commun@atiin Networking,
Tata McGraw-Hill, New Delhi.

A. S.Tanenbaum, 2003, Computer Networks, Fourthti&di Pearson

F. Halsall, 1995, Data Communications, Computerwdets and Open

Systems, Addison Wessley, Boston.

D. Bertsekas and R. Gallagher, 1992, Data Netwdpkentice hall of

India, New Delhi.
Lamarca, 2002, Communication Networks, Tata McGrall, New
Delhi.

3. Website, E-learning resources

()  http://authors.phptr.com/tanenbaumcn4/
Title of the Distributed Database Systems
Course/ Paper
Core -7 First Year & Second Credit: 4

Semester

Objective of
the course

This course introduces the concepts of distribdigdbase system.
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Course
outline

Unit 1: Features of Distributed versus Centralized Dakdbas Why|
Distributed Databases — Distributed Database Manage System:
(DDBMSs)- Review of Databases — Review of CompuNetworks-
Levels of Distribution Transparency- Reference Atestiure for
Distributed Databases — Types of Data Fragmentatidbistribution
Transparency for read-only Applications — Distribattransparency fo
Update Applications — Distributed Database Accessnifves —
Integrity Constraints in Distributed Databases - Fhamework for|
Distributed Database Design — The Design of DamlBaagmentation -
The Allocation of Fragments.

U7

=

Unit-2: Equivalence Transformations for Queriesrangforming Globa
Queries into Fragment Queries — Distributed Grogpnd Aggregaté
Function Evaluation — Parametric Queries -Optinizatof Access
Strategies - A Framework for Query Optimization einJQueries -
General Queries. A Framework for Transaction Manszgye -—
Supporting Atomicity of Distributed Transaction€encurrency Control
for Distributed Transactions — Architectural Asmeatf Distributed
Transactions

A1%

Unit 3: Foundations of Distributed Concurrency €oh— Distributed
Deadlocks — Concurrency Control Based on Timestam@ptimistic
Methods for Distributed Concurrency Control - Rblidy — Basic
Concepts Nonblocking Commitment Protocols — Réliigbiand
Concurrency Control — Determining a Consistent Vathe Network —
Detection and Resolution of Inconsistency — Chetkpoand Cold
Restart - Distributed Database Administration +aldgy Management i
Distributed Databases — Authorization and Protectio

=)

Unit-4: Distributed object database management systemsdamenta
object concepts and Models — Object — Abstract Daygpes -
Composition (Aggregation) — Class — Collection —btgping and
Inheritance. — Object Distribution Design — HorirrClass Partitioning
— Vertical Class Partitioning — Path PartitioningClass Partitioning
Algorithms — Allocation — Replication — Alternativ€lient / Server
Architectures — Cache Consistency — Object IdamtiManagement -
Pointer Switching Object Migration — Distributed @&t Storage -
Object Query Processor Architectures — Query Psidggsissues -
Query Execution — Correctness Criteria — Transaddodels and Objeqg
Structures — Transactions Management in Object D8MS$ransaction
as Objects — Conclusion — Bibliographic Notes —rEises.

U = 1
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Unit-5 : Parallel Database Systems — Database Se&kpproach —
Database Servers and Distributed Databases - d&tar8stem
Architectures — Objectives — Functional Aspects aralel Data
Processing — Parallel Query Optimization — Datacéttzent — Quer)
Parallelism — Parallel Execution Problems — Inizetion — Interference
and Convoy Effect — Load Balancing — Parallel Exiecu for
Hierarchical Architecture — Problem Formulation asi Concepts -
Load Balancing Strategy — Performance Evaluatiol€enclusion —

[ )

Bibliographic Notes — Exercises.

1. Recommended Texts

(i)
(ii)

Stefano Ceri, Giuseppe Pelagatti, Distributed D atabases
Principles & Systems, McGraw-Hill.

M.Tamer Ozsu, Patrick Valduriez, Distributed datebaystems,"?
Edition, Prentice Hall of India, New Delhi.
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Title of the
Course/ Paper

Practical — lll: RDBMS Lab

Core -8

First Year & Second Credit; 2

Semester

Objective of

This course trains the students the programmirlts $kisolving

the course database system application problems.
Course Students are advised to use the concepts like Batmalization, Link
outline between table by means of foreign keys and othewaat data bas
concepts for developing databases for the followimgblems. The
implementation of each problem should have necgssguut screer
Menu-driven query processing and pleasing reporidie choice o
RDBMS is left to the students. Necessary validetimust be done afts
developing database.
1. Library Information Processing.
2. Students Mark sheet processing.
3. Ballot counting system.
4. Gas booking and delivering system.
5. Income Tax calculations.
6. Bank Transactions.
7. Pay roll processing.
8. Airline / Railway reservation system.
9. Question Database and conducting quiz.
10. Inventory system.
Title of the Bio-informatics
Course/ Paper
Non-Major First Year & Second Credit: 3
Elective Semester
Objective of | This course introduces the concepts of Bio-inforosat
the course
Course Unit 1: Fundamental Of Biological System&ell- cell organellest
outline Eukaryotic, Prokaryotic cell- Cell division- Mitessi Meiosis-
Macromolecules: Carbohydrates- Protein- Lipids- Iskc acid-

Structure of DNA and RNA- Virology- Structure of ¥H AIDS- Cancer/
Oncogenes

Unit 2: Fundamentals Of Bioinformatics: DefinitioBioinformatics in
industrial applications- Importance of Bioinforntati Genomics- Type
of Genomics- Proteomics- Sequence analysis- Sequafignment-
Hidden Markov Model- Types of Alignment- BLAST- FAS-

[

Interpro- Cog
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Unit 3: Biocomputing And BioprogrammingRasmol- Clustalw;
Biological databases- Nucleotide sequence dataldaseein sequence
database- EMBL- DDBJ- Genalysis- Introduction toRREand Bio-
PERL- Introduction to SQL commands.

Unit 4: Linux And Unix For Bioinformatics: Basic Unix commds-
Basic Linux commands- Web resources in Bioinforogati

Unit 5: Applied Bioinformatics: Commercial Bioinfiratics- Definition
for Bioinformatics company- Transcriptome- SNP’s dartheir
applications-Patenting and data generation fromerRaliterature for
commercial benefits- PR and Bioinformatics.

1. Recommended Texts

()
(if)
(iii)

(iv)
v)

(vi)

V. R.Srinivas, 2005, Bioinformatics — A modern egach, Prentice Hall
of India, New Delhi.

J Watson, Molecular Biology of the Cell. (Unit — 1)

A. Batiza, A. Finney, Schacter, Bernia Mullis, Kd8, 2005,
Bioinformatics, Genomics, Proteomics: Getting thg Bicture, Chelsea
House Publications, New York, (Unit — 2)

H. Rashidi, 2000, Bioinformatics Basics, CRC Pidsls (Unit - 2)
Moorhouse, Michae Barry, Paul, 2004, BioinformatBg®computing and
Perl: An Introduction to Bioinformatics Computi&gdills and Practice,
John Wiley & Sons. (Unit — 3)

Cynthia Gibas, Per Jambeck, 2001, Developing Bisméatics Computer
software, O’Reilly Publications, Sebastopol, USA{iJ- 3)

2. Reference Books

(i)
(ii)

(iii)
(iv)

(v)
(vi)

(vii)
(viii)

N. Arumugham , Cell Biology, Manjusha Publications.

Arthur M.M Lesk 2002, Introduction to BioinformasicOxford
University.

Dan E.Krane, Michael L Raymer, Elaine Nicpon, Mar&902,
Introduction to Bioinformatics.

James Tisdal, 2001, Beginning Perl for BioinforrositiO’Reilly
Publications Sebastopol, USA.

Werner Kalowurs a.Meyer Rachael Tyndale 2001, Paeogenomics.
Lengauer, Thomas, 2003, Bioinformatics: From Gead3rugs: John
Wiley & Sons Publications.

Mount David W, 2004, Bioinformatics: Sequence &@Gme Analysis,
2" Edition, Coldspring Harbor Laboratory Press.

S.B Primrose & R.M Twyman,2002, Principles of GeroAnalysis and
Genomics, 38 Edition, Blackwell Publications.

3. Websites, E-learning materials
(i) http://www.bioinformaticsonline.org/ch/choldax.html

Elective — |

Title of the

Multimedia Systems
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Course/ Paper

Elective First Year & Second Credit: 3
Semester
Objective of | This course introduces the basic concepts of Mettiia Systems.
the course
Course Unit 1: Introductory Concepts: Multimedia — Defioits, CD-ROM ang
outline the Multimedia Highway, Uses of Multimedia, Intradion to making

multimedia, Multimedia skills and training, Traiginopportunities ir
Multimedia. Motivation for multimedia usage, Freqag domain
analysis, Application Domain.

multimedia — The Stages of project, the requiresént make good

Macintosh and Windows production Platforms, Hardwperipherals -
Connections, Memory and storage devices, Mediawsoft — Basiq
tools, making instant multimedia, Multimedia softeaand Authoring
tools, Production Standards.

Unit 2: Multimedia-Hardware and Software: MultimadHardware —+

Unit 3: Multimedia — making it work — multimedia iding blocks —
Text, Sound, Images, Animation and Video, Digitigatof Audio and

audio, video and images etc., Working Exposure oaldT like Dream
Weaver, Flash, Photoshop Etc.,

Video objects, Data Compression: Different alganighconcern to text,

Unit 4: Multimedia and the Internet: History, Internet wioidg
Connections, Internet Services, The World Wide Webols for the
WWW — Web Servers, Web Browsers, Web page maketseditors,
Plug-Ins and Delivery Vehicles, HTML, VRML, Desigm for the
WWW — Working on the Web, Multimedia Applications Media
Communication, Media Consumption, Media EntertaintheMedia
games.

Unit 5 : Multimedia-looking towards Future: Digital Commuaton and
New Media, Interactive Television, Digital Broadtag, Digital Radio,

and costing, Designing and Producing, content ateht, Delivering,
CD-ROM technology.

Multimedia Conferencing, Assembling and deliverangroject-planning

1. Recommended Texts

(i)
(ii)

(iii)
2. Reference
(i)
(i)
(iii)

S. Heath, 1999, Multimedia & Communication SysteRtgal Press, UK.
T. Vaughan, 1999, Multimedia: Making it work" 4Edition, Tata
McGraw Hill, New Delhi.

K. Andleigh and K. Thakkar, 2000, Multimedia SystBmsign, PHI, New

Delhi.

Books

Keyes, “Multimedia Handbook”, TMH, 2000.

R. Steinmetz and K. Naharstedt, 2001, Multimediam@uting,
Communications & Applications, Pearson, Delhi.

S. Rimmer, 2000, Advanced Multimedia ProgrammiRgf], New Delhi..
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Title of the
Course/ Paper

Practical IV: Multimedia Systems Lab.

Elective

First Year & Second Credit: 2

Semester
Objective of | This course gives practical training in various tinuédia software
the course
Course List of Practicals in Flash :
outline . To Move an object, to move an object in the path

1
2.
3. Creating a link using texts and objects, changether of

4.

Text flip, Text color change,

the object.
Shape Tweening and Using shape hints, Motion twegni
hybrid tweening.

5. Character Animation, Object Animation, Drawing Ireag
6.
7

An application to show the masking effect.
Slide show presentation.

List of Practicals in Photoshop:

N N

To create a greeting card, Create backgrpistdre
Text effects, photo effects

Color , Buttons

Editing Images

Designing web page

List of practicals in Dream weaver

bR

Text Management
Tables — Layers

Creating menubar
Creating Pages and sites
Animation in images
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Title of the
Course/ Paper

Network Programming

Elective First Year & Second Semester Credit: 3 |

Objective of | This course introduces the basic concepts of NétWwoogramming.
the course

Course Unit 1: Overview of ActiveX Scripting — Java Sciiig- Stand-Alone
outline Scripts- ActiveX Controls- Creating ActiveX Contsol

Unit 2: ActiveX Documents- ActiveX Document Architere- Creating
ActiveX Documents.

Unit 3: URL Monikers- Hyperlinking- Hyperlink Intéace- Working
with URL Monikers- Overview of ISAPI- ISAPI Exterg- ISAPI
Filter.

Unit 4: Designing IS Applications - Building [IS Applicatns-
Building Data Driven DHTML Applications.

Unit 5: ActiveX Documents - Technology - Migrationwizard-
Modifying Code- Launching and Testing Document-tiresthe DLL.

1. Recommended Texts

(i)
(ii)

John Paul Muller — Visual C++ 5 from the GroundUjta McGraw Hill
Edition — 1998 (For first three units).

Noel Jerke — Visual Basic 6 (The Complete Referprckata McGraw
Hill Edition —1999(For fourth and fifth units).
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Title of the
Course/ Paper

Practical IV: Network Programming Lab.

Elective First Year & Second Semestef  Credit: 2
Objective of | This course gives practical training in Networkbgramming
the course
Course 1.Working with Java Scripts.
outline 1. Creating ActiveX Controls.
2. OLE Server.
3. OLE Container.
4. Working with URL Monikers.
5. Creating an ISAPI Extension.
6. Creating an ISAPI Filter.
7. Building IIS Application.
8. Data- Driven DHTML Application.
9. ActiveX Documents.
Title of the Windows Programming
Course/ Paper
Elective First Year & Second Semestef  Credit: 3|
Objective of | This course introduces the concepts of Windows fraragning.
the course
Course Unit 1: Windows Fundamentals — Programming Conceptdd
outline Vocabulary for Windows — Windows Development ToelResource

Information

Unit 2. Application Framework- Project Utility — \ing Windows
Programming (Procedure Oriented) — Pie-chart Apgibn

Unit 3: MFC Library — MFC Design Considerations eyfeatures of
MFC Library — C Object — Simple Application and Tgate- Drawing
in Client Area- Fourier Series application with Besces- Bar Chart
with Resources.

Unit 4: Graph Applications — Word Processor ApplicationsOLE
Features and Specifications - Container Application

Unit 5: Active X Controls — Create simple ActiveControls with MFC
— Customizing Controls — COM — DHTML- ATL vs. AcaX.

1. Recommended Texts

(i)

2. Reference

(i)
(ii)

L. Klander, 2000, Core Visual C++ 6, First Indiaprint, Addison

Wesley, Boston.

Books

C.H.Pappas and W.H.Murray, 1999, Visual C++ 6 (Cloenplete
Reference), Tata McGraw Hill, New Delhi.

H. Schildt, 1999, Windows 98 Programming from theo@dUp, Tata
McGraw Hill, New Delhi.
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Title of the Practical IV: Windows Programming Lab.
Course/ Paper

Elective First Year & Second Credit; 2
Semester

Objective of | This course gives practical training in windowsgramming
the course

Course
outline

SDK program for window creation and display.
Window Creation using CFrame wind

Usage of Mouse Routines.

Creating Menus for windows.

Implementing keyboard Accelerator.
Checking/ Unchecking and Enabling/Disabling Menus.
Inserting and Removing Menus at Runtime.
Floating Pop-up Menus.

. MDI with cascaded and tiled window.

10. Creating modal and modeless Dialog box.
11.Creating Status Bar.

12.Using List Box with CList Box Class.

13.Using Edit Box with CEdit Class.

14.Working of Spin Button Controls.

15. Creating Graphics Editor.

CoNoORr~wWDE
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10. M.Sc. DEGREE COURSE IN

COMPUTER SCIENCE AND TECHNOLOGY

(FIVE YEAR INTEGRATED COURSE)
SYLLABUS

Title of the
Course/ Paper

Mathematics — |

Allied I:

First Year & First Semester Credit; 5

Paper |

Objective of | This course introduces Mathematics —I

the course

Course Unit 1: Algebra: Binomial, exponential and Loghrntic series (withou
outline proof of theorems) - Problems on summation, apgprations and

finding coefficients using binomial, exponentiabddngarithmic series.

Unit 2: Trignometry : Expansion of sinn x, cosimxXerms of sin nx, co
nx - expansion of tan t Expansion of sin lps bx in terms of sine
or cosines of multiples of x.

172

Unit 3: Power series expansion of sin x, cos x,XanHyperbolic ang
inverse hyperbolic functions - Logarithmic of qolex numbers.

Unit 4: Applications of Differential Calculus: Curvature Cartesiar
and polar co-ordinates, circle of curvature - etaluinvolute and
envelopes.

Unit 5 : Taylor's expansion for a function of twariables - Maxima
and minima of a function of two variables - coasted maxima an
minima - Lagrange's method of undetermined muéipgli

(=

1. Reference Books

M Venkatraman M.K., 1981, Engineering Mathemativ$l &nd 1), The National

Pub.Co.

(i) Narayanan S., Manickavachagam Pillai T.K., Rama@igri986, Advanced

Mathem

atics for Engineering Students (Vol 1), Swasathan (Printers and

Publisher)Pvt.Ltd..
(i)  Kandaswamy P., Thilagavathy K., and Gunavathy390, Engineering

Mathem

atics (Vol I and Il), S.Chand Co., New DaVai- II.

(iv)  Engineering Mathematics, JJ Publications, Madu®8i61
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Title of the
Course/ Paper

Applied Physics -

Allied First Year & First Semester Credit: 5

II:Paper |

Objective of | This course introduces the concepts of appliegiegy

the course

Course Unit 1: SEMICONDUCTOR DIODE: Introduction- pn junet-current
outline voltage characteristic of a semiconductor Diodeefediode- Zenef

diode as a voltage Regulator-Tunnel diode-Schottlejode-
Optoelectronic devices-Light emitting diode-photodis

Unit 2: THE BASIC TRANSISTORS:- The bipolar junatidransistor-
Transistor biasing-Transistor circuit configuraseCommon base(CE
Common emitter (CE) Common collector (CC) configimas-
CB;CE;CC static characteristics-construction of AR and NOR
gates using transistors-Logic gate parameters-Ldgivilies-Resistol
Transistor  Logic(RTL)-Diode  Transistor  Logic(DTOyansistor
Transistor Logic(TTL)-Fabrication of ICS

Unit 3: ELECTRONIC INSTRUMENTS: Introduction- muftieter-
multimeter as voltmeter-multimeter as ammeter-méter as ohm
meter-Applications of multimeter-Sensitivity of nioheter-Merits and
Demerits of multimeter-Cathode Ray Oscilloscope

Unit 4: LASERS:- Atomic structure - Bohr's atomic model eEgy
levels - Energy bands in solids - Basic principfeLaser operation
population Inversion - Construction and workingH#-NeLaser -CO2
Laser - Ruby Laser - Semiconductor Laser - Applhces.

Unit 5: FIBER OPTIC COMMUNICATION SYSTEMS:- Intduction
to communication - Types of Optical fibers - singled bundled fibers
Fibers materials - Attenuation - Dispersion fibgatio light sources t
Detectors - Fiber optic communications.

N—r

1. Recommended Texts

()
(if)
(iii)

M.K. Bagde and S.P.Singh, 1987, Elements of Edeatr- S.Chand &
Company (Pvt) Ltd, New Delhi.

B.C. Theraja, 1995, Basic Electronics solid st&t€hand & Company,
New Delhi.

V.K.Mehta , 1997, Principles of Electronics, S.84& Company Ltd,
New Delhi.
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Title of the
Course/ Paper

Fundamentals of Digital Computers

Core —Paper | First Year & First Semester  Credit: \

Objective of | This course introduces the concepts of digital pater fundamentals
the course

Course Unit 1: Number System - Converting numbers from base to another
outline Complements - Binary Codes — Binary logic - Logiateas — Truth

Tables.
Unit 2: Boolean Algebra- Axioms- Theorems- Simlgftion of Boolear
functions- Map Method- (upto 5 variables) - McClaysTabulation
Method.

Unit 3: Sequential Logic — RS,JK,D and T Flip-Flep&Registers - Shift
Registers - Counters - Ripple Counters -Synchromousters - Design
of Counters.

Unit 4. Adders-Subtractors-Decoders-Encoders-Migier-
Demultiplexer- Design of circuits using decoderdtiplexers-ROM-
PLA-Designing circuits using ROM/PLA

Unit 5 : Design of ALU — Design of Status RegisteDesign of
Accumulator — Introduction to Computer design

1. Recommended Texts

® M. Morris Mano, 1994, Digital Logic and Computee$ign, PHI, New
Delhi.
(i) T.C. Bartee, 1991, Computer Architecture and Ldgidasign, Tata
McGraw-Hill, New Delhi.
Title of the Mathematics — Il

Course/ Paper

Allied I Paper Il | First Year & Second Semester|  Credit: 5|

Objective of | This course introduces the concepts of Mathematics

the course

Course Unit 1: Theory of Equations : Relations betweentsand coefficient o
outline polynomials - formation of equations - decreasamgl increasing th

—

D

roots - reciprocal equation, Horner's methoddfind the roots of
polynomial equation.
Unit 2: Evaluation of multiple integrals - Doubleda Triple integrals 1
geometrical meaning of double integrals - charfgeraer of integration
- double integrals in polar co ordinates-problems.
Unit 3: Application of multiple integrals to find@a and volume of solid.
Unit 4: Vector Calculus : Differential of vectors - gradigdivergence
and curl - Directional derivative - irrotationalgsolenoidal fieds.
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Unit 5 : Vector Integration: Line, surface anduroe integrals - Green
theorem in a plane, Gauss divergence theorem aie'st theoren
(without proof) - simple applications.

N

1. Recommended Texts

® Venkatraman M.K., 1981, Engineering Mathemativ$l, &nd I1), The
National Pub.Co.

(i) Narayanan S., Manickavachagam Pillai T.K., Rama@iari986,
Advanced Mathematics for Engineering Students (Y/&.Viswanathan
(Printers and Publisher)Pvt.Ltd..

(i)  Kandaswamy P., Thilagavathy K., and Gunavathy390, Engineering
Mathematics (Vol | and Il), S.Chand Co., New DéVoi- I1.

(iv)  Engineering Mathematics, JJ Publications, Madu®8i61

Applied Physics -l
Title of the

Course/ Paper

Allied First Year & Second Credit: 5

II:Paperll Semester

Objective of | This course introduces the concepts of Appliedsitisy- Il

the course

Course Unit 1. Electrical Properties: Free electron of &suand Lorentz t
outline Weidman Franz Law - Distinction between conducsemi conductors

and insulators on the basis of baud theory - facffiecting resistivity o
a conductor : Temperature, Allowing, pressure,straagnetic field anc
environment.

[

Unit 2: Magnetic Materials: Magnetic materials -asdification of
magnetic materials, ferromagnetism: Domain theodrysteresis - Harg
and soft magnetic materials -curie -Weiss law - Mggstriction ,
ferrites: Preparation, properties. Applications -agvietic bubble
memory. Magnetic recording - writing magnetic daReading magneti
data - storage of magnetic data.

=2

)

Unit 3: Dielectric materials: Qualitative study dhree types o
polarization -effect of temperature and frequencydelectric constant
dielectric loss -Ferro electric materials - Behaviof barium titanate
Pieze - electric materials - Breakdown mechanisn@assification of
insulating materials on temperature basis.

Unit 4. Super Conductors: Qualitative study of the phenamen
Critical temperature and critical field. Meissndfeet - Type | and Il
superconductors. BCS theory of superconductivityal@ative) - High
temperature superconductor. Applications: Cryptoagnetic levitation

Superconducting magnets.

222



Unit 5 : Modern Engineering materials: Metalli@agtes as transformer
core material - Nanophase materials - synthesi&ariation of physica
properties with Geometry - shape memory alloys ar@tteristics of
SMA - Thermomechanical behaviour - commercial SM&pplications -
Biomaterial.

1. Recommended Texts
1. R,Raghavan, 1991, Materials ScienckEargg A first Course, PHI, New Delhi.
2. M. Arumugam, 1994, Materials Sciené@uradha Pub.
3. P.K.Palanisamy 2002, Materials SaeenScitech.
4. Seth & Gupta, 1990, Course in eleatritngg materials, Dhanpat Raj & Sons.
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Title of the
Course/ Paper

Practical —I: Digital - Lab.

Core —Paper | First Year & Second Credit: 4
— I Semester
Objective of | This course gives training in digital logic circuit
the course
Course 1. Study of logic gates
outline a. Logic gates using discrete components
b. Verification of truth table for AND, OR, NOT, NANINOR and
EXOR gates
c. Realisation of NOT, AND , OR, EX-OR gates withypNAND
gates
d. Realisation of NOT, AND , OR, EX-OR gates withyphNOR
GATES
2. Implementation of logic circuits
a. Verification of associative law for AND, OR GATES
b. Karnaugh’s map reduction and logic circuit implemadion
3. Adder and subtractor
Verification of Demorgan’s law
Implementation of Half-adder and Half —subtractor
Implementation of Full-adder and full-subtractor
Four bit binary adder
. Four bits binary subtractor using 1s and 2s comefegm
4. Shift registers

PoOTPYPROTY

Implementation of shift register, serial transfer
Ring counter

4 — bit binary counter

BCD Counter

. Counters for arbitrary sequence
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NON — MAJOR ELECTIVES
(I SEMESTER AND Il SEMESTER)

Title of the
Course/ Paper

Flash Lab

Core

| Credit: 2 \

Objective of | This course introduces the techniques used in FLASH

the course

Course 1.Drawing a Semi Circle by snap tool, a sine wa2é spokes on
outline

wheel, five pointed star using , a flower by chaggthe cente
coordinates

2.Placing a text along a curved path.

3. Changing on objects shape using shape tweelaxg tweening,
4. Application using buttons, animating the button

5. Tweening a using the shape hints , motion twegni

6. An application to show the masking effect indhla

7.Slide show presentation (minimum 5 slides)

8.Creating smudge effect for an image using Hybueening.
9.Applications using Action scripts

10. Usage of textbox, dynamic text box, buttonaittion script

-
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Title of the
Course/ Paper

FLASH

Core

| Credit: 2 \

Objective of

This course introduces the techniques used in FLASH

the course
Course Unit — | : Introduction to Flash — simple drawiteghniques — adding
outline some easy animations — learning the tools - buttons

Unit — I : Controlling drawing object — creatingrsbols — instances-
making use of Library — painting — motion guidelpat

Unit — Il : Flash tweening — suing masking teajues — layers and
frames.

Unit — IV : Overview of animation -Animating yourgduction — sound
— video - publish flash movies — importing.

Unit — V : Introduction to scripting - Action sctippplications
Books for Reference :

1. Mr. K. K. Thyagharajan, A.P., . B. Anbumani , K.K, “Flash 2004" .4
2. Robert Reinhardt, Flash 5 Bible
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Title of the
Course/ Paper

Web Applications

Core

| Credit: 2 \

Objective of

This course introduces the tools and menus to mBst® TOSHOP and

the course Dream Weaver
Course Unit — | : Basics of Adobe Photoshop — Gettingtsthmwith Photoshop
outline title bar — Menu bar - option bar — tool box —essr modes.

Unit — Il Introduction to digital Image editingCreate your own painteg
images — Edited scanned images — import rendeseshigi — Working
with images and colors

Unit — Il : Using tools and palettes — selecttonls, Painting and
editing tools — menu commands — creating type -Aghdhe type
settings — styles

Unit — IV : Methods and Techniques of Adobe photgshLayers —
working with layers — merging layers —linking lage#transforming
layers and layer effects- filters

Unit — V : Getting started with Dreamweaver — ciregiveb applicationg
with Dreamweaver.

Books for Reference :

1. Photoshop — The Complete reference — GreenbergH TM
2. Dream Weaver — Complete reference
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Title of the
Course/ Paper

Web Applications lab

Core | Credit: 2 \
Objective of | This course introduces the techniques used in dBhop
the course

Course 1.Working with the clone stamp tool

Outline

2.Drawing Watch using custom shapes
3.Testing lab mode

4.Using multichannel mode

5.Using the sponge Tool

6. Antique framing

7. Creating a supernova

8. Adding an arrowhead.

9. Isolating a Complex Image
10.Removing an element from an image
11. Captain kirk myopia effect

12. Adjusting the focus

13.Creating an edge mask

14. Applying Transformations

15. Correcting brightness and contrast.
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Title of the
Course/ Paper

HTML

Core

| Credit: 2 \

Objective of

This course introduces to the tags used in HTML

the course
Course UNIT - | : Introduction :Web Basics: What is énhet — Web browsers
outline — What is Web page — HTML Basics: Understanding.tag

UNIT- Il : Tags for Document structure( HTML, HkaBody Tag).
Block level text elements: Headings paragraph(sgp + Font style
elements: (bold, italic, font, small, strong, stxikig tags)

UNIT - lll: Lists: Types of lists: Ordered, Unondsl — Nesting Lists —
Other tags: Marquee, HR, BR- Using Images — Qngatiyperlinks.

UNIT - IV : Tables: Creating basic Table, Tableraknts, Caption —
Table and cell alignment — Rowspan, Colspan — gading.

UNIT - V: Frames: Frameset — Targeted Links —fldmne — Forms :
Input, Textarea, Select, Option.

Recommended Texts
(). HTML Complete Reference, Teach Yourself Welbliahing
with HTML — Laura Lemay.

Reference Books
(). HTML — E Stephen Mack, Janan Platt.
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Title of the
Course/ Paper

HTML LAB

Core

| Credit: 2 \

Objective of
the course

This course introduces to the programming in HTML

Course
outline

01. Write a script to create an array of 10 eleswand display its
contents.

02. Create a simple calculator using form fieldavéitwo fields for
number entry and one field for the result. Allowe tser to be able to
use plus, minus, multiply and divide.

03. Create a document and add a link to it. Wheruer moves the
mouse over the link, it should load the linked wloent on its own.
(user is not required to click on the link)

04. Create a document which opens a new windowowith toolbar,
address bar or a status bar that unloads itself afte minute.

05. Design an HTML page that includes documentsire tags, title,
line break, multiple headings and link to e-maidisess.

06. Create an HTML file which is the main pagehsah image and
some text messages along with hyperlinks whidimked to various
pages. The navigation should be such that the taies you to the
appropriate page and then back to the main page.

07. Create a HTML page to demonstrate the usageaies. Choose
the content of the page on your own.

08. Design an application for pay slip through HTkékms.

Title of the
Course/ Paper

BUSINESS AND OFFICE APPLICATIONS

Core

| Credit: 2 \

Objective of
the course

This course introduces to the PC packages
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Course
outline

Unit — | : Word Processor — Introduction — Featurds

MSWord — components — create , Open & Save Ms Word

Documents. Navigation & Selection in MS Word —tied)
Documents — printing documents — formatting .

Unit — Il : Advanced Formatting Techniques — Alngent —
Tab settings — creating tables — working with tablews.
Mail merging — find & replace — spell check — auwéxt —
book marks — headers & footers — word tools.

Unit — Il : Spread sheets — Introduction — conseptexcel

features — entering and editing data — addressiigiques +

simple formulas & functions — formatting cells -igaing
cells — copying and linking cell and sheets.

Unit — IV : Working with fill methods — data analgs- charts
— types of charts — converting data to chart — ogerforms|
— pivot table — goal seek — auditing - sortingeeting pane
— inserting objects & pictures.

Unit — V : MS Power point #troduction to MS Power poir|
- Features — Understanding slide types — creatingefing
slides — creating slide shows. Applying specipjeot —
including objects & pictures — adding navigationttbns —
slide transition — animation effects —timing.

Reference Books

1. R.K. Taxali: PC Software for Windows, Tata McGra
Hill.

2. The O'Leary Series, Mocrosoft Word 2000, Tata M
Graw Hill.

3. Content Development Group: Working with MS
Office 2000, Tata Mc Graw Hill.

4. Courter: Mastering Office 2000, BPB Publications.

5. Bott and Leonhard: Using Microsoft Office 2000,
Prentice Hall of India.

6. Ffirst course in Computers , Sanjay Saxena, V
Publishing house Pvt Ltd.,New Delhi

U)

AW

kas

Title of the
Course/ Paper

MS ACCESS

Core

| Credit: 2
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Objective of
the course

This course introduces to the MS- Access

Course
outline

UNIT- | : Introduction to database - What is a Database , W4®y a
Relational Database, Overview of database design Data
Normalization(Determining tables, Determining FgldDetermining
Relationships)integrity Rules (Primary/Foreign Ke@ne-to-Many,
Many-to-Many, One-to-One) Introduction to MS Access

UNIT- 1l : Create a Table in MS Access - Data Types, Fielgp&ttes ,
Fields:names, types, properties--default valuesymdb, caption
validation rules Data Entry Add record delete recand edit text Sort,
find/replace, filter/select, re-arrange columngefte columns . Edit ja
Tables- copy, delete, import, modify table struetfind replace.

UNIT — lll . Setting up Relationships- Define relationships, add
relationship, set a rule for Referential Integrithange the join type
delete a relationship, save relationship Queries-ifer — difference
between queries and filter , filter using multipields AND,OR
advance filter Queries create Query with one talfiend record with
select query, find duplicate record with queryndfiunmatched record
with query, run query ,save and change query.

UNIT — IV : Introduction to Forms Types of Basic Forms: Columna
Tabular, Datasheet, Main/Subforms, add headerdautdrs, add fields
to form, add text to form use label option buttoneck box ,combo box,
list box Forms Wizard, Create Template.

UNIT — V : Introduction to Reports , Types of Basic Reportsige
Column,Tabular Report Groups/Total, single tablpore multi table
report preview report print report, Creating Repand Labels, Wizard

Reference Books
1. A first course in Computers , Sanjay Saxena, ViRablishing
house Pvt Ltd.,New Delhi
2. Ms Office XP complete BPB Publications
3. Ms Access 2002 fast and easy by Faithe Wempen PHI

Title of the
Course/ Paper

BUSINESS AND OFFICE APPLICATIONS LAB

Core

| Credit: 2 \
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Objective of
the course

This course gives an exposure to Various Softwhf@ffice Package

Course
outline

MSWORD

©CoNoOR~WNE

Text Manipulations.

Usage of Numbering, Bullets, Footer and Headers.
Usage of Spell check, and Find & Replace.

Text Formatting.

Picture insertion and alignment.

Creation of documents, using templates.

Creation templates

Mail Merge Concepts

Copying Text & Pictures from Excel

MS-EXCEL

10. Cell Editing

11.Usage of Formulae and Built-in Functions
12.File Manipulations

13. Data Sorting (both number and alphabets)
14.Worksheet Preparation

15. Drawing Graphs

16.Usage of Auto Formatting

POWER POINT

arhwdPRE

Inserting Clip arts and Pictures
Frame movements of the above
Insertion of new slides

Preparation of Organisation Charts
Presentation using Wizards
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Title of the MS ACCESS LAB
Course/ Paper

Core | Credit: 2 \

Objective of | This course gives an exposure to MS ACCESS
the course

Course
outline
MS-ACCESS

Pay Bill

Electricity Bill

Mark list preparation of a student
Inventory report preparation
Invoice report preparation
Income tax preparation

2

234




11. M.Sc. DEGREE COURSE IN ELECTRONIC MEDIA
SYLLABUS

Semester |

Introduction to Human Communication

Unit 1: Nature and Scope of human communication
Unit 2: Theories of Interpersonal Communication
Unit 3: Theories of Persuasion

Unit 4: Models of Mass Communication

Unit 5: Media Effects: Theory and Research

Television Production

Unit 1: Media Literacy Approach to Television Pratian
Unit 2: Production Process and steps

Unit 3: Programming Formats

Unit 4: Production Management

Unit 5: Hands on Training

Writing for Media

Unit 1: Formats, Structure, Purpose, Audience-Alaimguage

Unit 2: Effective Writing: Grammar and Language Exges, House Styles
Unit 3: Critical Thinking: Arguments, Logical Reasng

Unit 4: Fact-Checking, Evidence and Verification

Unit 5: Writing Exercises for different media /foats

Videography

Unit 1: Visual Elements

Unit 2: Language of Shots & Camera Angles
Unit 3: Camera Movements

Unit 4: Principles of Lighting

Unit 5: Visual Narratives

Electives
Media Aesthetics
Unit 1: Principles of design and applied medialaetits, contextualization and perception
Unit 2: Structuring Light and Lighting
Unit 3: Structuring color, functions, compositicarsd feel
Unit 4: Structuring space-area and frames, depdhvalume
Unit 5: Study of two and three dimensional spaatitmvisual possibilities

Indian Cinema

Unit 1: Early Cinema-Indian Cinema Beginning toépéndence
Unit 2: Post Independence Era—1970s-Regional, BaGihema
Unit 3: European, Asian and Latin American Cinenmeetlors
Unit 4: Indian Films-Decades 1980s, 1990s

Unit 5: Contemporary Indian Cinema-Directors
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Semester Il

Film language

Unit 1: Film Language as a visual communicatiorteays Image and Sound Technologies

Unit 2: Basic elements and tools (Scene, shotsemewt, distance,), Camera Movements
Unit 3: Editing-Triangle Principles-dialogue edgimatching, glances, visual punctuation

Unit 4: Signs, Syntax, Montage Codes, Framed Im&gepth, Diachronic Shots, Scene motion
Unit 5: Scene Design- mise-en-scene-Exercises-{ &iilors)

Story Development & Scriptwriting

Unit 1: Story Problems-Terminology of Story Design

Unit 2: Elements of Story (Structure, Genre, Chadeaning)
Unit 3: Principles of Story Design (Acts, Scene iDrsComposition)
Unit 4: Scriptwriting Tools and Techniques, Form@&logue

Unit 5: Script Analysis-,Exercises, Drills, Case Studies

Audio-Video Editing

Unit 1: Fundamentals Of Video Editing

Unit 2: Narratives and Editing Techniques

Unit 3: Sound and Sound Design

Unit 4: Principles of Audio Editing

Unit 5: Non-linear Editing Software—Hands on Traigi

Radio Production

Unit 1: Basics of Radio Programming

Unit 2: Formats and style of Radio Production

Unit 3: Writing for Radio-(Announcement, News Riy)
Unit 4: Radio Organization and Production Managemen
Unit 5: Hands on Training

Elective

Visual Culture in India

Unit 1: Visual Culture in India-Cultural Studies pqwach-Images, Ideology, Representation
Unit 2: Film Culture (Celebrity/Hero-worship/Genfolitics)

Unit 3: Popular Culture in India, Folk Media andridives

Unit 4: Cartoon and Comic Traditions in India,

Unit 5: Contemporary Visual Culture/Urban Culture

World Cinema

Unit 1. Early Cinema-World-Indian Beginning to Waldar

Unit 2: Post-War Films- Hollywood Cinema

Unit 3: European Films and Film Makers

Unit 4: Asian and Latin American Cinema-Directors

Unit 5: Contemporary Cinema (e.g. Middle East, é&or, Russian)
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Recommended text:
1. William L. Anderson, 1999, Immunology, First editid~ence Creek Publishing
LLC, Madrson.
Reference Book:
1. Ivan Roitt, Jonathan Brostoff and David male ,1988nunology,Churchil
livingstone, Edinburg, London.
Website:
http://gslc.genetics.utah.edu/teachers/index.cfm
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12. M.SC. DEGREE COURSE IN FOODS SCIENCE NUTRITION
AND DIETETICS

SYLLABUS

General Objectives and objectives for each year
General Objectives:
To enable students to
Gain knowledge in the relationship between he&ttod and nutrition.
Understand the role of nutrients in health aiséake.
Know the role of organisms in food.

Objectives for first year:

1. To learn the fundamentals of statistics.

2. To impart basic knowledge in the biologicaldtions of the body and its
relationship with nutrients.

3. To understand the relationship between Biock&yand Nutrition.

Objectives and objectives for second year:

1. To impart the knowledge of research techrsque

2. To learn the lab techniques in determinirggribtrients and gain expertise in
planning, preparing and serving therapeutic diets.

3. To minimise the environmental effects of mkbal growth and its relation to food
processing and food preservation.

FIRST SEMESTER

Title of the Applied Statistics
Course/Paper
Category of the Course Year & Semester Credits Subject Code
CORE PAPER | | year ' semester 4 MFN1,
MFSM1,MFRM1,MHDFS1,
and MTSFD1
Pre-requisites B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$> Diploma in Catering
Technology
Objectives of the To enable students apply statistical proceduremébyse numerical data and
Course draw inferences.
Course Outline Unit |
Fundamentals and diagrammatic graphic representafidata: Scope, Meaning
and limitations of statistics as a tool for deaisinaking under uncertainty.
Diagrammatic representation of data — bar chaetdRigram. Graphical
representation of data — histogram, frequency mlyand curves, cumulative
frequency curves — ogives — symmetric and skewgtilolition — logarithmic
graphs.
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Unit 2

Measures of central tendency and variability. Médedian and mode and thei
relative merits. Measures of dispersion. Rangertig@aleviation, Variance and
standard deviation.

Relative measures of dispersion

Coefficient of variation, percentiles and percenténks.

Skewness and kurtosis (Concepts only)

Unit 3

Probability concepts

Rules of probability problems, simple problems, tieaning and importance o
normal distributions.

Correlation Methods

Assaociation of attributes, the meaning of correlat- product moment, co-
efficient of correlation. Rank correlation, scattiégigram and Regression lines
and their uses. Concepts of partial and multipkeetation (Meaning and
interpretation of coefficient)

Unit 4

Sampling from infinite populations:

Concept of sampling distribution and standard eRelationship between
sample size and standard error. Standard err@anople mean. Sample
variance, sample standard deviation and sample .n$@anple standard
deviation and sample proportion and the differerafeébese values.

Unit 5

Tests of Significance:

Shell hypothesis — calculation of‘t’ test — crificatio — chi — square, non
parametric statistics. Testing hypothesis — proporind means — large samplg¢
— small samples — testing chi square distributionbaracteristic — F distributio

S

— testing of population variance — Analysis of gade — one way and two way

1.Recommended Texts:
a. Fisher R.A, (1948), ‘®&ttcal methods for research works” Harper PulitigiCo.,
b. Gupta S.P (1972), statistical methods, Sullaand and Sons.

2. Reference Books:
a. Guilfer J.P (1965), Fantental statistics in Psychology and education, Mevk, Mc
Graw Hill book Co.
b. Gauvet H.E (1958), “&ttit¢s in Psychology and education. Asian studdaotation.
c. Sreedar G.V. (1981) 4t&itical methods”, Allied Publishers Pvt. Limited

3. Website

, e-learning resources:

www.wikipedia.com

Title of the Advanced Human Physiology

Course/Paper

Category of the Course| Year & Semester Credits Subject Code
CORE PAPER Il | year ' semester 4 MFN2, MFSM2

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiB$ Diploma in Catering
Technology

Objectives of the Cours

aY

To enable the students to
1. Learn the pathological condition related to Miatnal disorders.

2. Understand the recent advances in Applied Plogjo
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Unit 2. Endocrinology and reproductive function:

Pituitary , thyroid, pancreas, adrenal — medalfid adrenal cortex.
Development and functions of reproductive organs.
Gastro-intestinal system:
Digestion and absorption, regulation and gastrestirial function.
circulation:

circulating body fluid — origin of heart beatdaelectrical activity of heart —
ECG - interpretation. Latest development in card@udition. Angioplasty and
echocardiogram. Cardio vascular regulatory mechaaisd homeostasis.

Unit 3. Respiration:

Review of respiratory organs — pulmonary functiogaseous transport in lungs
and tissues — regulation — respiratory adjustmehearlth and diseases.

Unit 4. Excretory system
Review of skin and kidney — renal function, latistlings in renal therapy.
Unit 5. Immune system:

Innate and acquired immunity — antigen — antyb@action, role of
lymphocytes, cell mediated immunity.

1. Recommended Texts:
a. Guyton, A.C.,(2001), “Functions of the Human BodW,.B. Saunders company, Philadelphia,
Latest edition.
b. Guyton, A.C. and Hall (2001), “Textbook of Medidahysiology”, X edition, Harcourt Asia Pvt.
Ltd., Siingapore.
c. Hoffman, J. F. and Jamieson, J. D. (1997), “Celdiblogy”, Oxford University Press, New
York.
d. Chakrabarti et al., (1994), “Human Physiology”, Téew Book Stall Calcutta.
e. Joshi, V. D. (1995), “Physiology — Preparation Mahuor Undergraduates”, Churchill
Livingstone, New Delhi.
2. Reference Books:
a. Jain, A. K. (2003), “Textbook of Physiology”,i&hal Publishing Company.
b. Chaudhri, A. R. (2000), “Textbook of PracticélyBiology”, Paras Publilshing, Hyderabad.
c. Brown, H. et al. (1997), “Physiology and Pharolagy of the Heart”, Oxford Blackwell
Science, New York.
d. Mackenna and Callender (1998), “lllustrated Ritggy”, Churchill Livingstone, New York.
3. Website, e-learning resources:
http://members.aol.com/Bio5MHuman Physiology lecture notes
http://www.unomaha.edu/hpadduman Physiology and anatomy

Title of the Advanced Food Science

Course/Paper

Category of the Course| Year & Semester Credits Subject Code
CORE PAPER Il | year £' semester 4 MFN3, MFSM3

Pre-requisites B.Sc. Nutrition FSM D, B.Sc. CNDS8. Home Science or any Science

graduate with PG Diploma in Nutrition and DietetiB$ Diploma in Catering
Technology

Objectives of the Course To enable students to

a. Understand the composition of various foodstaedeffects of cooking and
processing on various components.

Learn the food laws and standards.

Learn the various scientific methods availabledgoality control of foods.
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Course Outline Unit 1. Cereals and millets:
structure and composition of the grain — starctkeop. Rice and rice product
— processing and nutritive value of wheat and wpeaducts — processing and
nutritive value. Baked products — types and prejmars. Breakfast foods from
other cereals — corn, oats and ragi.
Pulses: composition — processing — toxic constitue
Unit 2. Nuts and oil seeds:

Composition — processing — toxic constituents

Sugar and jaggery:

Types, nutritive value, properties — manufactsteyar cookery.
through other pathogenic organisms in food, symptanethods to control and
prevent infection.

oY

Unit 3. Fats and oils:
Types, composition, processing and propertiglsanges during cooking and
storage — emulsions — role of fats in cookery.
Vegetables and fruits :
Composition — effect of cooking — effect of &@ on pigments an
polyphenols — vegetables and fruit products — @siog, preservation an
nutritive value.

o =

Unit 4. Browning reactions in foods:
Enzymatic and non-enzymatic
Enrichment and fortification :
Objectives — methods.

Unit 5. Post harvest technology:
General methods of food grains, vegetables @uits f
Food microbiology:
sources of contamination of foods.
Significance of organisms like clostridium, tllinum, staphylococci
perfringens in infection. Sources of infection

1. Recommended Texts:

a. Manay, S. and Shadaksharaswamy, M. (1997), Faots and Principles, New Age International
Publishers, New Delhi.

b. Bennion, M.(1980), Introductory Food4! &d. Macmillan Publishing Co. USA

c. . Sizer F. and Whitney, E. (2003), Hamilton aftlitney’s Nutrition: concepts and controversies,
ninth edition, Wadsworth Publishing Co.

d. Finch C.F. (1984), Food Preparations, MacDoaaldl Evans Ltd. Plymouth.

e. Lady Irwin College, (1986), Basic food prepamatiLady Irwin College, New Delhi.

f. McGee, H (1984), Food and Cooking, Charles Bders and Sons, New york.

2. Reference Books:
a. Peckham, G.C. and Freeland-Graves, J.H. (19@)ndations of Food Preparation™ 4d.
Macmillan Publishing Co. Inc. NewYork.
b. Martland R.E and Welsby D.A (1980), Basic Cogkdrundamental Recipes and variations,
William Heinamann Ltd. London.
c. B. Sivasankar, (2002), Food Processing and Fuasen, Prentice Hall of India Pvt. Limited., New
Delhi.
d. Premlatha Mullick (1995), “Textbook of Home Suie”, Kalyani Publishers, India.
3. Website, e-learning resources:

www.fao.org- Food and agricultural organisation
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www.wfp.org- world food programme
www.foodsafetycouncil.orginternational food safety council

www.cfsan.fda.gow Center for food safety and applied nutrition

Title of the
Course/Paper

Biochemistry

Category of the Course
CORE PAPER IV

Year & Semester Credits Subject Code
| year ' semester 4 MFN4

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDS8. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiB$ Diploma in Catering
Technology

Objectives of the Cours

aY

To enables the students to
Understand the need for the study of biochemisttha basis for nutritional
sciences.
Make students aware of metabolism of proximategmlas and others.

Course Outline

Unit |
Biologic oxidation
Enzymes and Co-Enzymes involved in Oxidation anduggon. The
respiratory Chain. The Role of High Energy Phosphat Biologic Oxidation
and Energy Capture. Role of the Respiratory Chagmiergy Capture.
Mechanism of Phosphorylation.

Unit 2

Metabolism of Carbohydrates:
Glycolysis, formation and degradation of Glycogen,
gluconeogenesis, The Citric Acid Cycle, The Hexpse
Monophosphate Shunt, Regulation of Carbohydrateabteism —
Bioenergetics.

Unit 3

Metabolism of Lipids:

Biosynthesis and oxidation of saturated and unatgdrfatty acids, essential
fatty acids, biosynthesis and oxidation of glycesidphospholipids, lipo
proteins and cholesterol, ketone bodies, regulaifdipid metabolism —
bioenergetics.

Unit 4
Protein and amino acid metabolism
Deamination, decarboxylation and transaminatioamino acids — biosynthes
of non-essential amino acids and it's regulati@abolism of essential amino
acids and urea cycle.
Overview of intermediary metabolism

The regulation of carbohydrates and lipid metalbolis the whole body.

7]

Unit 5

Metabolism of nucleic acid

Biosynthesis and degradation of purine and pyrneigincleotides. Regulation
of biosynthesis, conversion to de-oxy nucleotide.

DNA organisation and replication

DNA replication, RNA synthesis — types and functipprocessings and
metabolism, protein synthesis and genetic code.

Regulation of gene expressionRecombinant DNA teldyyo genetic
engineering.

1. Recommended Texts:

a. Deb, A.C (1999), “Concepts of Biochemistry”, Bsand Allied (P) Ltd., Calcutta.

b. Talwar g.P Sri Vatsava LN and Moudgil K.D (2083Jextbook of Biochemistry and
human biology —'8 edition, Prentice Hall of India (P) Ltd. New Dethil.

c. P.Karison (1975) — Introduction to Modern bioch&try — Academic press, New York.
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d. Sadasivam, S and Manickam, A (1997), “Biocheinidethods”, 2 Edition, New Age
International Publishers,

New Delhi.
e. Karison and Peterson (1971), — Introduction ¢alemn biochemistry Academic press, New
York, London.
f. HarperH.A. (1997), “Review of physiological chistny, Lange Medical Publications, 21
edition, Los Angeles.
g. West, Todd and Van Brouggan, (1986), “Text bobkiochemistry”, The Macmillan
Company, New York.
h. Albert L. Lehninger (1992), “The molecular basfccell structure and function”, Kalyani
Publishers, New Delhi.

2. Reference Books:

a. Rama Rao AVSS (1990) — Text book of biouisey 5" edition LK and Publishers,
Visakhapatnam.

b. Conn EE and Stump P.K. (1981), — OutlimieBiochemistry — Wiley Eastern (P) Ltd.
New Delhi,

c. William P. J. (1972) An introduction talbhemistry, Nostrand Co., Inc. London.

d. . Shanmugham Ambika (1985)— Fundamentaiéoechemistry to medical students.
NVA Bharat printers, and

traders 56, Peters Madras — 86.

3. Website, e-learning resources:

http://www.gwu.edu/~mpb metabolic pathways of biochemistry
http://www.indstate.edu/thcme/mwking/inborn.htmihborn errors of metabolism
http://www.worthington-biochem.com/introBiochemfi@Enzymes.htmt enzymes
http://en.wikipedia.org/wiki/Biochemistrybiochemistry encyclopedia

Title of the

Course/Paper Community Nutrition

Category of the Course| Year & Semester Credits Subject Code

CORE PAPER V | year ' semester 4 MFEN5, MFSMD5

Pre-requisites B.Sc. Nutrition FSM D, B.Sc. CNDS8. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$ Diploma in Catering
Technology

Objectives of the Course To enable the students to

Know the various National and International orgatiens working for
nutrition

Know the prevalence of malnutrition in India

Know the measures to overcome malnutrition

Course Outline Unit 1. Nutrition and national deyahent.

Human life cycle — recommended dietary allowanoesrfdians.

National organizations concerned with food and itiatr — ICMR, State
Nutrition Councils and Beaureaus — Central andeStaealth education Boards
social welfare boards, women'’s voluntary serviets,

Unit 2.

International organizations concerned with foods mmtrition, FAO, WHO,
UNICEF, World Bank, etc.

Assessing the food and nutrition problems in thexmoinity — Dietary surveyj,
anthropometry, clinical examinations, laboratorgminations.
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Unit 3.

Prevalence of malnutrition in India. Environmerdatd socio-economic factorg
related to malnutrition and family size and composi

Etiology of malnutrition — dietary patterns, fooddanutrient intake, food
losses, food waste, customs, habits, prejudiceragte, nutrition and
infections.

Unit 4.

Measures to overcome malnutrition:

a. Need for an integrated approach to solve thiel@nts of nutrition.

b. The package program of immunization, nutritiod @ducation.

C. feeding programs.

Unit 5.

Teaching and extension of better nutrition — nianiteducation for the
community — principles of planning, executing ardleating nutrition
education programmes.

Food production and distribution.

National nutritional policy.

Nutrition in high altitudes, space, Antarctic andcic expeditions and during
emergency.

1. Recommended Texts:

a. Jelliffe. D.B. (1996), The assessment of natnil status on the community — WHO
Monograph Series — N0.53. Geneva.

b. Reh, Emma. (1976), Manual on household foodwopsion Surveys. FAO. Nutritional
studies, No.18. Rome.

c. Shanti Ghosh (1977), The feeding and care afiisfand young children. Voluntary Health
association of India — New Delhi.

2. Reference Books:

a. Ebraham G.J. (1983), Nutrition in Mother ahdd health: London, Macmillan.

b. Ritchey, S.J. and J.Taper (1983), Materndl@hild Nutrition. Harper and row
Publishers, New York.

Cc. Mclarea, D.S. (Ed.). (1983), Nutrition in ttemmunity. John Wiley and sons.

d. Shukla, P.K. (1982), Nutritional Problemdrdia — Prentice Hall of India Pvt. Ltd., New
Delhi.

3. Website, e-learning resources:
http://www.hsc.wvu.edu/library/U-links/community-trition. htm
www.asns.org/nnjun04a.pdf

www.fns.usda.gov/fsec/FILES/SafetyNet.pdf
www.ext.vt.edu/actionforhealthykids/ assistancegll@sson5background.pdf

Title of the Research Methodology

Course/Paper

Category of the Course Year & Semester Credits Subject Code

CORE PAPER VI | year 2 semester 4 MFN6, MFSMD6,

MFRM6,MHDFS6,MTSFD6

Pre-requisites B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$ Diploma in Catering
Technology

Objectives of the To enable students to:

Course 1. Understand the fundamental principles and teghes in Research
Methodology
2. Get an overview of the methodologies used ircational research.

244



Course Outline

Unit |
The meaning of research — Theory, hypothesis, pa;mssessment and
evaluation
Research report — style, manual, format, evaluatingsearch report, foot noteg
plagiarism, technical and popular reports.

Unit 2

Methods and tools of research — reliability anddigl of research tools,
gquantitative and qualitative studies, observattprestionnaire, interviews,
opinionnaires (Thurstone technique and likert métho

Collection of data — Primary and secondary, puklishnd unpublished and
editing of primary and secondary data.

Unit 3

Sampling

Sampling and sample designs, law of statisticalleegy, law of inertia of large
numbers, methods of sampling, advantages and tionigof probability
sampling, non probability sampling.

Classification and tabulation of data — Types afslfication — geographical,
chronological, quantitative and qualitative. Digerand continuous frequency
distribution, relative and two way frequency distriion, tabulation of data,
types of tables.

Unit 4

Diagrammatic and graphic presentation

Types of diagrams, Graphs, Techniques of constrggffaphs, Limitations of
diagrams and graphs

Interpolation and extrapolation — definition, sijgance, assumption- methods
of interpolation — graphic method and list of othegthods.

Experimental and Quasi experimental research <iptes of experimental
research, variables, controlling extraneous vaembdxperimental validity,
experimental design — three, two and quasi expetiaheesign, factorial design
theory and hypothesis, experimental control.

Unit 5

Research Ethics

ICMR guidelines for research on human subjectsaaniighals, 2000, informed
consent, standard of care, philosophy, law goverethics, public health ethics|
disaster research and ethics, community partic@patiulnerable population,

conflict of interest, publication ethics.

1. Recommended Texts:

a. S.P.Gupta (2001), “Statistical methods”, Suttaand nd Co, Educational Publishers,
Daryaganj, New Delhi

b. A.N.Sadhu and Amarjit Singh, “Research Methodglim social sciences”, (1992),
Himalaya Publishing house, Bombay

2. Reference Books:

a. John W. Best and James V. Kahn, “Research icatidn” (2000), seventh edition,
Prentice Hall of India Pvt Ltd, New Delhi.

b. Lokesh Koul (1998), “Methodologyof educationesearch”, § edition, Vikas Publishing
house pvt Itd, New Delhi.

c. Rajammal P.Devadas (1983), “A handbook on Metlamy of research”, Latest edition,
Sri Ramakrishna Mission.

3. Website, e-learning resources:

www.wikipedia.com
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Title of the

Course/Paper Labarotary Techniques -Practical
Category of the Course| Year & Semester Credits Subject Code
CORE PAPER VII | year 2° semester 4 MFEN7
Pre-requisites B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and Dietetie$s Diploma in Catering
Technology
Objectives of the Course To enable students to
Learn the techniques of estimating the quantitditferent nutrients present ip
food
Master the technique of estimation of biochemicatameters in blood and
urine.

Course Outline Unit 1

Estimation of Blood haemoglobin

Estimation of Serum glucose, Urea, Creatinine dadmlytes
Estimation of Serum total protein, albumin, A/Gioat
Estimation of Urinary Creatinine

Unit 2

Estimation of protein content in food by the Maged#tahl method.
Estimation of Serum triglycerides

Estimation of Serum phospholipids

Estimation of Serum cholesterol

Unit 3

Estimation of caloric value of food (dextrin) usitige Bomb Calorimeter
(group experiment).

Estimation of moisture content in food using inédumoisture balance.

Unit 4

DEMONSTRATION EXPERIMENTS

Estimation of fat content in food using the soxid#ter extraction method.
Estimation of total lipids in egg yolk.

Estimation of protein content in food by the Micjeldahl method.
Estimation of ascorbic acid in food by the 2-4 tisphenylhydrazine method
Demonstration

Estimation of thiamine/riboflavin in food by Fltemetric method.

Unit 5

DEMONSTRATION EXPERIMENTS

Estimation of dietary fibre (group experiment)
Determination of BMR (group experiment)

Estimation of glycogen.

Paper chromatography of sugars (ascending) denatiostr

Recommended Texts :-

a. Sadasivam, S and Manickam, A (1997), “Biochehttethods”, 2% Edition, New Age
International Publishers, New Delhi.

b. Karison and Peterson (1971), — Introduction talemn biochemistry Academic press, New
York, London.

2. Reference Books
a. Deb A.C (1999), “Concepts of biochemistBtioks and Allied (P) Ltd., Calcutta
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b. HarperH.A. (1997), “Review of physiologicdemistry, Lange Medical Publications,
21 edition, Los Angeles

c. West, Todd and Van Brouggan, (1986), “Teak of biochemistry”, The Macmillan
Company, New York

d. Albert L. Lehninger (1992), “The moleculadic of cell structure and function”,
Kalyani Publishers, New Delhi.

3. Website, e-learning resources:
http://www.gwu.edu/~mphb- metabolic pathways of biochemistry

http://www.indstate.edu/thcme/mwking/inborn.htnihborn errors of metabolism

http://www.worthington-biochem.com/introBiochemfi@Enzymes.htmt enzymes

http://en.wikipedia.org/wiki/Biochemistrybiochemistry encyclopedia

Title of the
Course/Paper

Nutrition through life cycle

Category of the Course
CORE PAPER VIII

Year & Semester Credits

Subject Code
| year 2% semester 4

MFN8,MFSM8,MFRM8,
MHDFS8, and MTSFD8

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$& Diploma in Catering
Technology

Objectives of the
Course

To enable the students to
a. Understand the role of role of nutrition in ntaining good health.
b. Understand the dietary modifications at différgages of family life cycle.

Course Outline

Unit |
Introduction to Life cycle, Role of nutrition — thitrients. A brief reminder on
diet influences during the life cycle — Nutritiorre#eds. Nutrition and
assessment basis — anthropometry, biochemicaicaliand dietary —
importance of nutritional assessment.

Unit 2

Maternal malnutrition — the cause and outcome efjpancy, physiology,
stages of foetal growth, effects of malnutritiofieets of smoking, nausea,
vomiting, constipation, heart burn, PIH, eclamsia pre-eclampsia.
Lactation

Lactation and human milk — Physiology, the natit@uman milk, colostrums
— composition of human milk. Diet for nursing mathedvantages of breast
feeding, basic values, importance of breast feedimy artificial feeding,
public health measures for pregnant and lactatiogen
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Unit 3

Infancy — Nutritional assessment, nutrient needk, tactose intolerance,
infant formula — meaning, supplementary food- lijidemi-solid and solid
food choices, special nutritional concerns in inf@eding. Feeding the pre-
mature infant, allergies and obesity. Nutritionalodders in infancy and
childhood deficiency. PEM, Vitamin A Deficiency, Aamia, Immunisation.
Childhood

Nutrient needs, factors influencing food choicesd acceptance, parental
influences, pre-school children, normal food bebaxi

Unit 4

School age children

Food patterns, meal patterns, prevention of natritind health problems. Iron
deficiency anaemia, over weight and obesity, derdeks.

Adolescence — Nutrient requirements, eating belmayioegular meals, factors
influencing eating behaviour, eating disorders Bkerexia, bulimia, obesity,
adolescent pregnancy — hazards to the motheretmtants, weight gain,
assessment of needs of nutrition.

Unit 5

Ageing

Physiological aspects, nutrition, digestion anslaaption, nutrient requiremen
of older people, RDA, Food selection patterns efdlder people, changes in
life long food pattern, implications for nutritieducation.

Nutrition education — Principles, methods, indivatiaounselling, group
counselling, family counselling, computers in niitn education.

1. Recommended Texts:

a. Caroline E. Townsend and Ruth A. Roth (300Qutrition and diet therapy,"7edition,
Delmar, New York.

b. Kathleen Mahan, L and Sylvia Escott — St{2(92), Krause’s food, nutrition and diet
therapy, 11 edition, Saunders, Philadelphia.

c. Gordon
USA.

, M.W and Paul M.Insel (1996), “Pertiwes in nutrition, 3 edition, Mosby,

d. Eleanor Noss Whitney, Sharon Rady Rolfe®220‘Understanding nutrition”,"d
edition, Wadsworth Thomson Learning, Australia.

e. Geoffrey P. Webb (2002), “Nutrition A. HéaRromotion Approach,"2edition,
Arnold, London.

2. Reference Books:

a. Scroaff,

M (2004), “Child health care pragraes”, ' edition, Adhyayam Publishers

and distributers, Delhi.
b. Mira Seth (2001), “Women and Developmerite Thdian experience”, Sage

Publications,

New Delhi.

c. Francis Gienkiewiez Sizer, Eleanor Nasstiddyi (2003), “Nutrition concepts and
controversies”, 9 edition, Thomson Wadsworth, Australia.
d. Michael, J.Gibney and Barri M. Margret (2D0Public Health Nutrition, Black Well

Science UK.

3. Website,

e-learning resources:

www.bam.gov/
www.health.gov.healthypeople

www.ncemch.org
www.e-geriatic.net

www.cfsan.fda.gov
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Title of the Paper

Food Microbiology

Category of the Course
Elective Inter —
Disciplinary Core Paper IX

Year & Semester Credits Subject Code
| Year 2 Semester 3 MFN9,MFSM9,
MFRM9,

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CND, B.Sc. Home Scieme any Science|
graduate with PG Diploma in Nutrition and Dieteti$ Diploma in
Catering Technology

Objectives of the Course

To enable the students to
Gain knowledge of the role of micro-organisms ialtieand disease
Understand the role of micro-organisms in healith disease
Gain knowledge of micro-organisms in relation todand food preservation.

Course Outline

Unit |
Introduction to microbiology and its relevance teryday life.

Unit 2

General characteristics of micro organisms-bacteniases, yeasts, moulds,
algae, protozoa. Morphology, classification, mutjlnutrition, respiration and
reproduction.

PROTOZOA
Morphology, reproduction, motility and classifiaati
Entamoeba histolitica — Plasmodium Vivax — Balantid
Coli.
Distribution and role of micro organisms in
a) Sail

i) Micro organisms in the soil
ii) Nitrogen Cycle
b) Water
i) Micro organisms in water
ii) Total bacterial count in water
iii) Sanitary tests done on water
iv) Listing of water borne infections.
c) Air
i) Micro-organisms present in air
i) Total bacterial count of air.
iii) Listing of air borne infections.
d) Sewage
i) Composition of sewage
i) Effect of treatment of sewage by micro-orgarssseptic tanks,
and Activated sludge process.
Destruction of Bacteria
a) Sterilization
i) Application of dry heat, burning, flaming andther oven.
i) application of moist heat, boiling, pasteuripat steam steriliser and
autoclave.
iii) Sterilization with the use of filters.
b) Pasteurization
Advantages involved in pasteurization/metheti®lder, flash.
c) Disinfection
Methods of disinfection, natural, physical and ciat
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Unit 3

Purification of water - industrial and domesticthuals
i) Industrial method of purification of water, setintation, filtration —
slow sand filters and rapid sand filters.

Differences between slow and rapid sand fikedssinfection of wate

with the use of chemicals.
i) Domestic method of water purification — invahg simple techniques
like straining water through muslin cloth, filtrati of water by ‘three
pitchers system and use of domestic filters liket®as, Chamberland
filters and Berkfield filters. Use of certain commohemicals like alum
quick lime and permanganate in filtration.
iii) Micro-organism in infection, resistance andnmanity
iv)Different methods of spread of infection.
v) Reaction of the body to infection cellular arigemical defences —
phagocytoses- antigen — antibody,. 2 examplestajemantibody
reactions.
vi) Immunity — active and passive — artificial amatural

Allergy and hypersensitivity
i) Different types of allergies like idiosyneias, allergy of infection,
contact dermatitis and drug allergy.
i) Hypersensitivity — definition — anayaxis and serum sickness.
Unit 4
Chemotherapy and antibiotics
i) Chemotherapy — use of sulphonamides, sulphi@and PAS. Antibiotics
— use of antibiotics, spectrum of activity, modeadfinistration,
complication arising due to constant use of antitsp sensitivity tests done
on antibiotics. Brief knowledge of any four commamtibiotics.
General principles underlying spoilage
Chemical changes by Micro-Organism fitness ditiess of food for
consumption — causes of spoilage — classificatidoars by the cause of
spoilage — factors affecting — kinds and numbemsicfo-organisms in food -
growth and chemical changes — caused by micro-agen

Unit 5
Fermentation, Putrefaction and decay
i) Fermentation — aerobic respiration, anliercespiration, products of

fermentation.

i) Parts displayed by micro-organisms in ptéction and decay.

Microbiology of food poisoning, food infectioasid food borne diseases,
principles of food preservation

i) Microbial food poisoning by Staphylococ8ialmonella of food poisoning
group and clostridium botulinum (Botulism). Measute present microbial food
poisoning.

ii) Food infections — food home diseases — dgées, diarrhoea, typhoid,
Cholera.

1. Recommended Texts:
a. Joshua A.K. (1971), Microbiology — Ingianting works, Madras.
b. Carpenter, Microbiology — W.B. Saunders Condan.
c. Salie, A.J., Fundamental principles of Bactegyg — McGraw Hill Book Co.,
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d. R.C. Rubey and D.K.Maheshwari, A textbook otidbiology
e. Pelczar J.Michael , Microbiology concepts appliaation
f. Ananthanarayanan. R. & Paniker C.K.J, Textbobklicrobiology.

2. Reference Books:

a.Frazier. W.C, Food Microbiology — Mc Graw Hill Bo@d Co; New York.
b. Smith and Water, (1975). Introductory food seegi— McGraw Hill Book and Co., NewYork
Westwood and Harger (1966) :
Food service in institutions,. John Wiley anch§dncorporation, New York, London.
c. Adams M.R and Moss M.O (1995), Food Microbiglothhe Royal society of chemistry,

Cambridge.

d. Banart. G.J, Basic food Microbiology. Chapmad &fall, New york.
e. Hobbs BC and Roberts. D, Food poisoning and fygiene. Edward amold (a decision of Hodder
and Stoughton), London.

3. Website, e-learning resources:
www.cfsan.fda.gov Center for food safety and applied nutrition
www.foodsafetycouncil.org International food safety council

www.who.int/water_sanitation_health/hygiene/eSanitation and hygiene

http://www.microbiol.org— Microbiology network

http://mic.sgmjournals.org microbiology journal

Title of the
Course/Paper

Experimental Foods

Category of the Course
EXTRA
DISCIPLINARY
PAPER X

Year & Semester Credits
| year 2° semester 3

Subject Code
MFN10, MFSMD10

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDS$S8. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiB$ Diploma in Catering
Technology

Objectives of the Cours

To enable students to
Evaluate foods using sensory organs
Know the changes in food during different typepiafcessing
Know the different types of packaging and preséovatf food

Course Outline

Unit 1:
Evaluation of foods:
a) Factors affecting acceptability of foods; plamgnand conducting
acceptability studies. Use of sensory organs iretteduation of foods- visual,
tactile, olfactory and gustatory.
b) Principles of objective evaluation; Selectiortadte panel, types of tests
needed.
c¢) Principles of Subjective evaluation; Methods dbjective evaluation- recent
studies; improvised methods for laboratory studies.

Unit 2:

Changes in food during

a) Preparation

b) Cooking by different methods

¢) Browning reactions- enzymatic and non-enzymatic.
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Unit 3:
Fats and oils- manufacture and properties of lgcalhilable fats and their usas
in food preparation, rancidity. Factors affectihg absorption of fats and oils
during frying.
Enzymes in food industry. Classification, propestienzyme application
and new developments.

Unit 4:

Food processing :
Types and techniques, packaging material, she#f 6f processed food
(cereals, nuts and oil seeds, pulses, flesh fooudgant foods, fruits an
vegetables). Changes in food during processingerdabation of quality of
processed foods.

Unit5:

Bio deterioration of foods :

General aspects: microbial deterioration of carlo&es, proteins and fats.
Post harvest technology

Visits : Regional Quality Control Laborotary, CeltrFood Technological
Institute — food processing units.

[

=0

1. Recommended Texts:
a. Paul P.C and Palmer H.H,. 1972. Food theoryagptication, New York, John Wiley and
Sons, Inc.,
b. Mahan L.K. and Stump, S.E (2002), “KielasFood Nutrition and Diet Therapy”, 10
edition, W.B.Saunder’s
company, Philadelphia.
c. M. Swaminathan (2002), “Food and Nugriti BAPPCO, 88, Mysore Road Bangalore —
560 018.
2. Reference Books
a.. Griswold R.M., 1963. The experimental studjoafds. Bostn, New York, Houghton
Miffin and Co.
b. Bowers J., 1992. Food theory and applicatidiaxwell Macmillan International
edn.,

3. Website, e-learning resources
www.fao.org— Food and agricultural organisation
www.wfp.org- world food programme
www.foodsafetycouncil.org International food safety council
www.cfsan.fda.gov
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13. M.SC. FOOD SERVICE MANAGEMENT AND
DIETETICS

General Objectives and objectives for each year:
General Objectives:
To enable students to
Gain knowledge in the relationship between he#&ttod and nutrition.
Understand the role of nutrients.
Gain skills in Food industries as Consultantritionist and in hospitals as
Dietitians

Objectives for first year:

1. To learn the fundamentals of statistics.

2. To impart basic knowledge in the biologicaldtions of the body and its
relationship with nutrients.

3. To learn different methods of assessment aftimrtal status.

4. To increase the ability to manage finance andpte marketing.

5. To impart the knowledge of research techesqu

Objectives for second year:

1. To learn the lay out of food industries.

2. To understand the nutrients and gain exgeitiplanning, preparing and serving
therapeutic diets.

3. To learn the scope and importance, histobaakground, global impact of the
biotechnology and achievements in

biotechnology.
4. To enable students to write articles to jalsr- national and international.

Title of the Applied Statistics
Course/Paper
Category of the Course Year & Semester Credits Subject Code
CORE PAPER | | year ' semester 4 MFN1,
MFSM1,MFRM1,MHDFS1,
and MTSFD1
Pre-requisites B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$ Diploma in Catering
Technology
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Objectives of the
Course

To enable students apply statistical proceduremébyse numerical data and
draw inferences.

Course Outline

Unit |
Fundamentals and diagrammatic graphic representafidata: Scope, Meaning
and limitations of statistics as a tool for deaisinaking under uncertainty.
Diagrammatic representation of data — bar chaetdRigram. Graphical
representation of data — histogram, frequency moiyand curves, cumulative
frequency curves — ogives — symmetric and skewsgtilolition — logarithmic
graphs.

Unit 2
Measures of central tendency and variability. M@dedian and mode and theif
relative merits. Measures of dispersion. Rangertidgaleviation, Variance and
standard deviation.

Relative measures of dispersion

Coefficient of variation, percentiles and percenténks.

Skewness and kurtosis (Concepts only)

Unit 3

Probability concepts

Rules of probability problems, simple problems, tianing and importance o
normal distributions.

Correlation Methods

Assaociation of attributes, the meaning of correlat- product moment, co-
efficient of correlation. Rank correlation, scattiégigram and Regression lines
and their uses. Concepts of partial and multipkeetation (Meaning and
interpretation of coefficient)

Unit 4

Sampling from infinite populations:

Concept of sampling distribution and standard eRedationship between
sample size and standard error. Standard err@anople mean. Sample
variance, sample standard deviation and sample .n$@anple standard
deviation and sample proportion and the differerafeébese values.

Unit 5

Tests of Significance:

Shell hypothesis — calculation of't’ test — criticatio — chi — square, non
parametric statistics. Testing hypothesis — propoind means — large samples
— small samples — testing chi square distributionbaracteristic — F distribution
— testing of population variance — Analysis of gade — one way and two way

1. Recommended Texts
a. Fisher R.A, (1948), ‘®ttical methods for research works” Harper PulitigiCo.,
2. Reference Books: At least 2 Indian Authors; 2 Fgmehuthors
a. Gupta S.P (1972), statistical methods, Slfaand and Sons.
b. Guilfer J.P (1965), Fanmkntal statistics in Psychology and education, Mevk, Mc
Graw Hill book Co.
c. Gauvet H.E (1958), “&ffats in Psychology and education. Asian studdntation.
d. Sreedar G.V. (1981) dt@&ttical methods”, Allied Publishers Pvt. Limited

V. Course Structure:
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Title of the Advanced Human Physiology

Course/Paper

Category of the Course| Year & Semester Credits Subject Code

CORE PAPER Il | year ' semester 4 MFSMD2, MFN2

Pre-requisites B.Sc. Nutrition FSM D, B.Sc. CNDS8. Home Science or any Science
graduate with PG Diploma in Nutrition and Dietetie$s Diploma in Catering
Technology

Objectives of the Course To enable the students to
1. Learn the pathological condition related to Nisnal disorders.

2. Understand the recent advances in Applied Plogjo

Course Outline Unit 1. The General and Cellulari®&s Physiology :

Body fluid compartment- membrance potential- irteltular

communication — Homeostasis- Aging.
Nervous System :

Excitable nerve and muscle tissue- transmissifiexes, cutaneous
and deep visceral sensation, vision- central reéigul@f visual function,
learning and equilibrium- smell and taste, Arousathanism — Techniques in
determination of electrical activity of the bratontrol of posture and
movement — the autonomic nervous system — neus# béinstinctual
behaviour and emotions.

Unit 2. Endocrinology and reproductive function:

Pituitary , thyroid, pancreas, adrenal — medalfid adrenal cortex.
Development and functions of reproductive organs.
Gastro-intestinal system:
Digestion and absorption, regulation and gastrestirial function.
circulation:

circulating body fluid — origin of heart beatdaelectrical activity of heart —
ECG - interpretation. Latest development in card@udition. Angioplasty and
echocardiogram. Cardio vascular regulatory mechaaisd homeostasis.

Unit 3. Respiration:
Review of respiratory organs — pulmonary functiogaseous transport in lungs
and tissues — regulation — respiratory adjustnmeherlth and diseases.

Unit 4. Excretory system
Review of skin and kidney — renal function, latistlings in renal therapy.

Unit 5. Immune system:
Innate and acquired immunity — antigen — antyb@action, role of
lymphocytes, cell mediated immunity.

1. Recommended Texts:

f. Guyton, A.C.,(2001), “Functions of the Human BodW,B. Saunders company, Philadelphia,
Latest edition.

g. Guyton, A.C. and Hall (2001), “Textbook of Medidahysiology”, X edition, Harcourt Asia Pvt.
Ltd., Siingapore.

h. Hoffman, J. F. and Jamieson, J. D. (1997), “Celydrilogy”, Oxford University Press, New
York.
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i. Chakrabarti et al., (1994), “Human Physiology”, Tiew Book Stall Calcutta.

J-
Livingstone, New

Delhi.

2. Reference BooksJain, A. K. (2003), “Textbook of Physiology”, &tial Publishing Company.

a.Chaudhri, A. R.
b.Brown, H. et al.

(2000), “Textbook of Practical Pimysgy”, Paras Publilshing, Hyderabad.
(1997), “Physiology and Pharmagglof the Heart”, Oxford Blackwell

Science, New York.

c.Mackenna and Callender (1998), “lllustrated Phymigf, Churchill Livingstone,

York.

New

3. Website, e-learning resources
http://members.aol.com/Bio5MHuman Physiology lecture notes

http://www.unomaha.edu/hpadduman Physiology and anatomy

Joshi, V. D. (1995), “Physiology — Preparation Mahnudor Undergraduates”, Churchill

Title of the Advanced Food Science

Course/Paper

Category of the Course| Year & Semester Credits Subject Code
CORE PAPER Il | year ' semester 4 MSFMD3, MFN3

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDS8. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiB$ Diploma in Catering
Technology

Objectives of the Cours

a)

To enable students to
a. Understand the composition of various foodsthedeffects of cooking and
processing on various components.
Learn the food laws and standards.
Learn the various scientific methods availabledgoality control of foods.

Course Outline

Unit 1. Cereals and millets:
structure and composition of the grain — starctkeop. Rice and rice product
— processing and nutritive value of wheat and whpeaducts — processing and
nutritive value. Baked products — types and prejmars. Breakfast foods from
other cereals — corn, oats and ragi.
Pulses:

composition — processing — toxic constituents

oY

Unit 2. Nuts and oil seeds:
Composition — processing — toxic constituents
Sugar and jaggery:
Types, nutritive value, properties — manufactsteyar cookery.
through other pathogenic organisms in food, symptanethods to control an
prevent infection.

i

Unit 3. Fats and oils:
Types, composition, processing and propertiglsanges during cooking an
storage — emulsions — role of fats in cookery.
Vegetables and fruits :
Composition — effect of cooking — effect of &b@ on pigments an
polyphenols — vegetables and fruit products — @siog, preservation an
nutritive value.

o &=

Unit 4. Browning reactions in foods:
Enzymatic and non-enzymatic
Enrichment and fortification :
Objectives — methods.
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Unit 5. Post harvest technology:
General methods of food grains, vegetables auits f
Food microbiology:
sources of contamination of foods.
Significance of organisms like clostridium, tllinum, staphylococci
perfringens in infection. Sources of infection

1. Recommended Texts

a. Manay, S. and Shadaksharaswamy, M. (1997), Fagcts and Principles, New Age International
Publishers, New Delhi.

b. Bennion, M.(1980), Introductory Food4! &d. Macmillan Publishing Co. USA

c. . Sizer F. and Whitney, E. (2003), Hamilton aftlitney’s Nutrition: concepts and controversies,
ninth edition, Wadsworth Publishing Co.

d. Finch C.F. (1984), Food Preparations, MacDoaaldl Evans Ltd. Plymouth.

e. Lady Irwin College, (1986), Basic food preparatiLady Irwin College, New Delhi.
f. McGee, H (1984), Food and Cooking, Charles Bders and Sons, New york.

2. Reference Books
a. Peckham, G.C. and Freeland-Graves, J.H. (19®)ndations of Food Preparation™ 4d.
Macmillan Publishing Co. Inc. NewYork.

b. Martland R.E and Welsby D.A (1980), Basic Cogkdfundamental Recipes and variations,
William Heinamann Ltd. London.

c. B. Sivasankar, (2002), Food Processing and Fuasen, Prentice Hall of India Pvt. Limited., New

Delhi.

d. Premlatha Mullick (1995), “Textbook of Home Suie”, Kalyani Publishers, India.

3. Website, e-learning resources:

www.fao.org- Food and agricultural organisation
www.wfp.org- world food programme
www.foodsafetycouncil.orginternational food safety council

www.cfsan.fda.gowv Center for food safety and applied nutrition

Title of the
Course/Paper

Financial and Marketing Management

Category of the Course
CORE PAPER IV

Year & Semester Credits Subject Code
| year £' semester 4 MSFMD3

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$ Diploma in Catering
Technology

Objectives of the Cours

aY

To enable students to
Understand the concepts of business
Learn the accounting principles, different typeofry

Course Outline

Unit 1.
Financing of business:
a. Concepts, objectives and functions
b. Capital budgeting; determining capital neleoth long term and short
term, capital structure, sources of finance, stesrh and long term.
c. Cash budgets, cash and fund flow statemberdgak-even analysis.
d. Management of working capital, financing afering units.
e. Entrenepreneurship
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Unit 2.
Financial accounting:

Single and double entry — book keeping. Accimgnpractices from journal
to balance sheet. Management accounting, decisakingy discount rate,
sinking fund, P.F. of money.

Taxation

Meaning and principles of taxation, kinds oféaxSpecific taxes in the
Indian tax system, major central and state taxefer@nce of each tax to
commercial catering establishments.

Unit 3. Banking —

Principles of banking — credit creation by coemafal banks — role of
commercial banks in promoting business with resfmecatering industry —
foreign exchange.

Unit 4. Marketing and sales management : Markeftimgtions- functions of
sales management. Advertising and sales proma@entific salesmanship.
Principles of salesmanship. Importance of advedisobjectives of advertising,
advertising campaign, media selection, argumemtarid against
advertisement. Principles and channels of distiobut

Unit 5. Pricing policies: Importance of pricing,gng policies, alternatives in
price fixation. Factors affecting pricing of a ptmd. Wholesale and retail
pricing. Food and beverage costing and pricing.

Group project: in any one of the above areas.

1. Recommended Texts:

a. Kotas, R. and Davis, B. (1973), “Food Cost Gahtinternational Textbook Company Ltd.
London.

b. Jain, S. P. and Narang, K. L. (1990), “Cost Agtng”, Kalyani Publishers, New Delhi.

c. Sethi Mohini and Surjeet Malhan, (1987), “CatgrManagement-An Integrated Approach”,
Wiley Eastern Ltd.

d. Kumar, H.L. (1986), “Personnel Management in tin¢el and Catering Industry” *“1Ed,
Metropolitan Book Co, Delhi.

e. Bhushan, Y. K. (1994), “Fundamentals of Busin€sganisation and Management,"13
Edition,Sulthan Chand and Sons, New Delhi.

2. Reference Books

a. David, A. and Stephen, P. (2002), “Personnelrhbin Resource Management”, Prentice Hall
of India Pvt. Ltd., New Delhi.

b. Jain, S. P. and Narang, K. L. (1999), “Hotel duatancy and Finance”, Kalyani Publishers,
New Delhi.

c. Flippo Edwin.B. (1984), “Personnel Manageme6f”edition, McGraw Hill Book Co, New
York.

d. Kinton and Casarani (1984),“Theory of Caterirgtter and Tanner Ltd.

e. Kotler P (1996), Marketing nmanagement, Prentiddall of India POvt Ltd, New Delhi,
110001.

f. Riley M. (1979), “Understanding food cost comtiedward Arnold, London.

g. Pareek Rao, Pastorjee, (1989), Behavioural psoiceorganization, Oxford IBH.

3. Website, e-learning resources:

http://www.cps.gov.uk/publications/humanresoungesh.html- Personnel management
manual

http://www.hrmguide.co.uk/hrm/chap1/ch1-links1.hiHRM guide
http://dmc.engr.wisc.edu/courses/principles/AA04RD®I - Principles of management
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Title of the
Course/Paper

Community Nutrition

Category of the Course
CORE PAPER V

Year & Semester Credits Subject Code
| year £' semester 4 MFSMD5, MFN5

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDS8. Home Science or any Science
graduate with PG Diploma in Nutrition and Dietetie$s Diploma in Catering
Technology

Objectives of the Cours

aY

To enable the students to
Know the various National and International orgatians working for
nutrition
Know the prevalence of malnutrition in India
Know the measures to overcome malnutrition

Course Outline

Unit 1. Nutrition and national deymahent.
Human life cycle — recommended dietary allowanoesrfdians.
National organizations concerned with food and itiatr — ICMR, State
Nutrition Councils and Beaureaus — Central andeStaéalth education Board
social welfare boards, women'’s voluntary serviets,

Unit 2.

International organizations concerned with foods autrition, FAO, WHO,
UNICEF, World Bank, etc.

Assessing the food and nutrition problems in thearmainity — Dietary survey,
anthropometry, clinical examinations, laboratorgminations.

Unit 3.
Prevalence of malnutrition in India. Environmerdald socio-economic factors
related to malnutrition and family size and composi

Etiology of malnutrition — dietary patterns, fooddanutrient intake, food
losses, food waste, customs, habits, prejudiceragte, nutrition and
infections.

Unit 4.

Measures to overcome malnutrition:

a. Need for an integrated approach to solve thiel@nts of nutrition.
b. The package program of immunization, nutritiod @ducation.
C. feeding programs.

Unit 5.

Teaching and extension of better nutrition — niatniteducation for the
community — principles of planning, executing ardleating nutrition
education programmes.

Food production and distribution.

National nutritional policy.

Nutrition in high altitudes, space, Antarctic andctic expeditions and durin
emergency.

1. Recommended Texts:

a. Jelliffe. D.B. (1996), The assessment of nutritisstatus on the community - WHO
Monograph Series — N0.53. Geneva.

b. Reh, Emma. (1976), Manual on household food confom@urveys. FAO. Nutritional
studies, No.18. Rome.

C.

Shanti Ghosh (1977), The feeding and care of isfantl young children. Voluntary

Health association of India — New Delhi.
2. Reference Books:
a. Ebraham G.J. (1983), Nutrition in Mother and cliitghlth: London, Macmillan.
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b.

Ritchey, S.J. and J.Taper (1983), Maternal anddQiltrition. Harper and row

Publishers, New York.

C.

McLarea, D.S. (Ed.). (1983), Nutrition in the commity. John Wiley and sons.

d. Shukla,

New Delhi.
3. Website,

P.K. (1982), Nutritional Problems of Indi&rentice Hall of India Pvt. Ltd.,

e-learning resources:

http://www.hsc.wvu.edu/library/U-links/community-tmition.htm

www.asns.org/nnjun04a.pdf

www.fns.usda.gov/fsec/FILES/SafetyNet.pdf

www.ext.vt.edu/actionforhealthykids/ assistancegll@sson5background.pdf

Title of the
Course/Paper

Research Methodology

Category of the Course
CORE PAPER VI

Credits
4

Year & Semester
| year 2 semester

Subject Code
MFN6, MFSMD6,
MFRM6,MHDFS6,MTSFD6

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$ Diploma in Catering
Technology

Objectives of the
Course

To enable students to:

1. Understand the fundamental principles and teghes in Research
Methodology

2. Get an overview of the methodologies used ircational research.

Course Outline

Unit |
The meaning of research — Theory, hypothesis, sa;mssessment and
evaluation
Research report — style, manual, format, evaluatingsearch report, foot noteg
plagiarism, technical and popular reports.

Unit 2

Methods and tools of research — reliability anddigl of research tools,
quantitative and qualitative studies, observattrestionnaire, interviews,
opinionnaires (Thurstone technique and likert mejho

Collection of data — Primary and secondary, puklishnd unpublished and
editing of primary and secondary data.

Unit 3

Sampling

Sampling and sample designs, law of statisticalleegy, law of inertia of large
numbers, methods of sampling, advantages and tionigof probability
sampling, non probability sampling.

Classification and tabulation of data — Types afslfication — geographical,
chronological, quantitative and qualitative. Digerand continuous frequency
distribution, relative and two way frequency distriion, tabulation of data,
types of tables.

Unit 4

Diagrammatic and graphic presentation

Types of diagrams, Graphs, Techniques of constrggfaphs, Limitations of
diagrams and graphs

Interpolation and extrapolation — definition, sifigance, assumption- methods
of interpolation — graphic method and list of otheethods.

Experimental and Quasi experimental research <iptas of experimental
research, variables, controlling extraneous veemdxperimental validity,
experimental design — three, two and quasi expettiaheesign, factorial design
theory and hypothesis, experimental control.
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Unit 5

Research Ethics

ICMR guidelines for research on human subjectsaaiichals (2000) informed
consent, standard of care, philosophy, law goverethics, public health ethics|
disaster research and ethics, community parti@patiulnerable population,

conflict of interest, publication ethics.

2. Recommended Texts:
a. S.P.Gupta (2001), “Statistical methods”, Sutthand nd Co, Educational Publishers,

Daryaganj,

New Delhi

b. A.N.Sadhu and Amarjit Singh, “Research Methodglim social sciences”, (1992),
Himalaya Publishing house, Bombay
c. ICMR Guidelines for Research on Human SubjeatsAnimals( 2000)

3. Reference Books:

a. John W.

Best and James V. Kahn, “Research icagidn” (2000), seventh edition,

Prentice Hall of India Pvt Ltd, New Delhi.

b. Lokesh Koul (1998), “Methodologyof educationesearch”, § edition, Vikas Publishing
house pvt Itd, New Delhi.

c. Rajammal P.Devadas (1983), “A handbook on Metlamy of research”, Latest edition,
Sri Ramakrishna Mission.

3. Website

, e-learning resources:

www.wikipedia.com

Title of the
Course/Paper

Food Facilities Layout Equipment

Category of the Course
CORE PAPER VII

Credits
4

Year & Semester

Subject Code
| year 2% semester

MFSMD7

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDS8. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$ Diploma in Catering
Technology

Objectives of the Cours

a)

To enable students to
Know about different equipments used in Organisatio

Plan, design equipments, operation etc for Food@eprganisations

Course Outline

Unit 1.

Planning of Food Services

a. Consideration of location, type of food servimaiJding materials (walls,
floor surfaces and coverings), financial restrici@nd space limitations.
b. Layout design for efficient operation and safepace relationships among
work areas.

c. Planning for installation of equipment for praivig

(i) Noise control

(if) Good and adequate lighting in different areas

(iii) Thermal comfort (heating, cooling, air coniditing and ventilation)
(iv) Adequate water supply and an efficient plungogystem
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Unit 2.

Functional Equipment

a. Review: Base materials used in equipment coetitry insulation materials;
energy sources for operation of equipment.

b. Design, selection, purchase, principles of dpmrand care of major
equipment , small equipment and tools in the foardise institution.

Unit 3.

(i) Equipment for food storage — refrigerators, gléeezers and walk-in
coolers, cabinets and shelves for dry food store.

(i) Kitchen equipment: Cooking, ranges and ovdiuilers and steam
equipment, kitchen tools, cooking utensils andesytlcoffee makers and
toasters.

(iii) Pre-preparation equipment: Mixing and gringimachines, vegetable
peelers cutters.

(iv) Equipment for food service: Food dispensegsnlmarie, serving tools,
mobile carts, freezer cabinets and water coolabdeware and dinnerware.
(v) Dishwashing equipment

(vi) Cleaning equipment: Hand operated cleaneestet vaccum cleaner.

c. Trends in equipment available in the marker, nfiacture and sales agencias
for food service equipment. Costs — initial andragienal.

Unit 4.

Financial investment on physical facilities

a. Cost of installation, maintenance and repafunfiamental equipment.
b. Investment on major functional equipment, dejatesn and replacement
costs.

c. Daily utility cost for operational of power eguient.

Unit 5.

Individual / group project in any one of the abawveas.

1. Recommended Texts:

a. Verghese, B. (1994), Professional Food and BgeeiService Management, MacMillan India
Limited, Bangalore.

b. Bennion, M and Hughes, d (1975), Introductoryd®, Macmillan Publishing Co. New York.

2. Reference Books:
a. Kinton, R et.al (2002), “Theory of catering® &dition, ELST, London
b. Manay Shakunthala, N and Shadaksharaswamy, BI7J19 Foods, Facts and Principles, Wiley
Eastern Ltd. New Delhi, Bangalore.
c. DeCenzo, D.A and Robbins, S.P. (2002), Premhiieof India Pvt. Ltd., New Delhi
d. Dharmaraj, E (2002), “Food and Hotel Legislasioand Policies, New Age International
Publishers, New Delhi
e. Gladwell, D. C. (1974). “Practical Maintecarand Equipment for Hotellers, Licencees and
Caterers. Barricand Senkines, London.
f. Kotschever L, and Torrell M.E (1981fhod service planning, layout and equipment, Jdfitey
and Sons Inc, London.
g. West B.B. et al. (1977), Food sesitinstitutions. John Wiley and Sons Inc, New R{or

3. Website, e-learning resources:
http://infotree.library.ohiou.edu/bysubject/headthd-life-sciences/food/food-service-management/
http://www.capitol.state.tx.us/statutes/docs/HSfentthtm/hs.006.00.000437.00.htm
http://www.hotelschool.cornell.edu/links/categorigml ?id=5&name=Foodservice+Industry
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Title of the
Course/Paper

Nutrition Through Life Cycle

Category of the Cours¢
CORE PAPER VIII

Credits
4

2 Year & Semester

Subject Code
| year 2 semester

MFNS8,
MFSMD8,MFRM8,MHDFS8

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CNDSB. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiB& Diploma in Catering
Technology

Objectives of the
Course

To enable the students to
a. Understand the role of role of nutrition in ntaining good health.
b. Understand the dietary modifications at différsages of family life cycle.

Course Outline

Unit |
Introduction to Life cycle, Role of nutrition — tmaitrients. A brief reminder on
diet influences during the life cycle — Nutritiorrs#eds. Nutrition and assessmg
basis — anthropometry, biochemical, clinical aretatiy — importance of
nutritional assessment.

2nt

Unit 2

Maternal malnutrition — the cause and outcome efjpancy, physiology, stage
of foetal growth, effects of malnutrition, effea@fsmoking, nausea, vomiting,
constipation, heart burn, PIH, eclampsia and ptanrsgsia.

Lactation

Lactation and human milk — Physiology, the nati¥@uman milk, colostrums —
composition of human milk. Diet for nursing mothadvantages of breast
feeding, basic values, importance of breast feedimy artificial feeding, public
health measures for pregnant and lactating women

Unit 3

Infancy — Nutritional assessment, nutrient needk, factose intolerance, infan
formula — meaning, supplementary food- liquid, seolid and solid food
choices, special nutritional concerns in infantlfeg. Feeding the pre-mature
infant, allergies and obesity. Nutritional disorsler infancy and childhood
deficiency. PEM, Vitamin A Deficiency, Anaemia, Inumisation.

Childhood

Nutrient needs, factors influencing food choicesd acceptance, parental
influences, pre-school children, normal food bebawi

Unit 4

School age children

Food patterns, meal patterns, prevention of natriind health problems. Iron
deficiency anaemia, over weight and obesity, derdeks.

Adolescence — Nutrient requirements, eating behayioegular meals, factors
influencing eating behaviour, eating disorders Bkerexia, bulimia, obesity,
adolescent pregnancy — hazards to the motheretmthnts, weight gain,
assessment of needs of nutrition.

Unit 5
Ageing
Physiological aspects, nutrition, digestion anslasption, nutrient requirements
of older people, RDA, Food selection patterns efdlder people, changes in lif
long food pattern, implications for nutrition edtioa.

Nutrition education — Principles, methods, indiatlaounselling, group

[

[

counselling, family counselling, computers in niidtni education.

1. Recommended Texts:
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a. Caroline E. Townsend and Ruth A. Roth (3000utrition and diet therapy,"7edition,
Delmar, New York.

b. Kathleen Mahan, L and Sylvia Escott — St{2(92), Krause’s food, nutrition and diet
therapy, 11 edition, Saunders, Philadelphia.

c. Gordon, M.W and Paul M.Insel (1996), “Pertpves in nutrition, 3 edition, Mosby,
USA.

d. Eleanor Noss Whitney, Sharon Rady Rolfe§220‘Understanding nutrition”,"d
edition, Wadsworth Thomson Learning, Australia.

e. Geoffrey P. Webb (2002), “Nutrition A. HéaRromotion Approach,"2edition,
Arnold, London.

2. Reference Books:

a. Scroaff, M (2004), “Child health care pragraes”, £ edition, Adhyayam Publishers
and distributers, Delhi.

b. Mira Seth (2001), “Women and Developmerite Tndian experience”, Sage
Publications, New Delhi.

c. Francis Gienkiewiez Sizer, Eleanor Nasstiddyi (2003), “Nutrition concepts and
controversies”, 9 edition, Thomson Wadsworth, Australia.

d. Michael, J.Gibney and Barri M. Margret (2D0Public Health Nutrition, Black Well
Science UK.

3. Website, e-learning resources:
www.bam.gov/
www.health.gov.healthypeople
www.ncemch.org
www.e-geriatic.net
www.cfsan.fda.gov

Title of the Paper

Food Microbiology

Category of the Course
Elective Inter —
Disciplinary Core Paper |

Year & Semester
I Year 29 Semester

Credits
3

Subject Code
MFEN9,
MFSMD9,MFRM¢

Pre-requisites

B.Sc. Nutrition FSM D, B.Sc. CND, B.Sc. Home Scieme any Science|

graduate with PG Diploma in Nutrition and DietetiP$ Diploma in

Catering Technology

Objectives of the Course

To enable the students to

Gain knowledge of the role of micro-organisms ialtteand disease
Understand the role of micro-organisms in healith disease
Gain knowledge of micro-organisms in relation todand food preservation.

Course Outline

Unit |

Introduction to microbiology and its relevance teryday life.
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Unit 2

General characteristics of micro organisms-bacteniases, yeasts, moulds,
algae, protozoa. Morphology, classification, mutjlnutrition, respiration and
reproduction.

PROTOZOA
Morphology, reproduction, motility and classifiaati
Entamoeba histolitica — Plasmodium Vivax — Balantid
Coli.
Distribution and role of micro organisms in
c) Sail

iv)  Micro organisms in the soil
v) Nitrogen Cycle
d) Water
v) Micro organisms in water
vi) Total bacterial count in water
vii) Sanitary tests done on water
viii) Listing of water borne infections.
c) Air
i) Micro-organisms present in air
i) Total bacterial count of air.
vi) Listing of air borne infections.
d) Sewage
i) Composition of sewage
i) Effect of treatment of sewage by micro-orgarssseptic tanks,
and Activated sludge process.
Destruction of Bacteria
a) Sterilization
i) Application of dry heat, burning, flaming andther oven.
i) application of moist heat, boiling, pasteuripat steam steriliser and
autoclave.
iii) Sterilization with the use of filters.
b) Pasteurization
Advantages involved in pasteurization/metheti®lder, flash.
c¢) Disinfection
Methods of disinfection, natural, physicatlasimemical.

Unit 3

Purification of water - industrial and domesticthuals
i) Industrial method of purification of water, setintation, filtration —
slow sand filters and rapid sand filters.

Differences between slow and rapid sand fikedssinfection of wate

with the use of chemicals.
i) Domestic method of water purification — invahg simple techniques
like straining water through muslin cloth, filtrati of water by ‘three
pitchers system and use of domestic filters liket®as, Chamberland
filters and Berkfield filters. Use of certain commohemicals like alum
quick lime and permanganate in filtration.
iii) Micro-organism in infection, resistance andrmmnity
iv)Different methods of spread of infection.
v) Reaction of the body to infection cellular arigemical defences —
phagocytoses- antigen — antibody,. 2 examplestafemantibody
reactions.
vi) Immunity — active and passive — artificial amatural

Allergy and hypersensitivity
i) Different types of allergies like idiosyneias, allergy of infection,
contact dermatitis and drug allergy.
i) Hypersensitivity— definition — anaphylaxis and serum sicknt

Unit 4
Chemotherapy and antibiotics
i) Chemotherapy — use of sulphonamides, sulphi@and PAS. Antibiotics
— use of antibiotics, spectrum of activity, modeadfinistration,
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complication arising due to constant use of antiteo sensitivity tests done
on antibiotics. Brief knowledge of any four commamtibiotics.
General principles underlying spoilage
Chemical changes by Micro-Organism fitness ditess of food for
consumption — causes of spoilage — classificatfdoazs by the cause of
spoilage — factors affecting — kinds and numbemsicfo-organisms in food -
growth and chemical changes — caused by micro-agen

Unit 5
Fermentation, Putrefaction and decay
i) Fermentation — aerobic respiration, anliercespiration, products of

fermentation.

i) Parts displayed by micro-organisms in ptection and decay.

Microbiology of food poisoning, food infectiomsid food borne diseases,
principles of food preservation

i) Microbial food poisoning by Staphylococ8ialmonella of food poisoning
group and clostridium botulinum (Botulism). Meassite present microbial food
poisoning.

if) Food infections — food home diseases — dgées, diarrhoea, typhoid,
Cholera.

1. Recommended Texts:
a. Joshua A.K. (1971), Microbiology — Ingianting works, Madras.
b. Carpenter, Microbiology — W.B. Saunders Co.,dam
c. Salie, A.J., Fundamental principles of Bactegygl— McGraw Hill Book Co.,

2. Reference Books:

a. Frazier. W.C, Food Microbiology — Mca# Hill Book and Co; New York.

b. Smith and Water, (1975). Introductory foodvgges — McGraw Hill Book and Co., NewYork
Westwood and Harger (1966) :

Food service in institutions,. John Wileyl&ons, Incorporation, New York, London.

c. Adams M.R and Moss M.O (1995), Food Microbipl, the Royal society of chemistry,
Cambridge.
d. Banart. G.J, Basic food Microbiology. Chapnaad Hall, New york.
e. Hobbs BC and Roberts. D, Food poisoning and foygiene. Edward amold (a decision of Hodder
and Stoughton), London.

3. Website, e-learning resources:

www.cfsan.fda.gov Center for food safety and applied nutrition
www.foodsafetycouncil.org International food safety council
www.who.int/water_sanitation_health/hygiene/eSanitation and hygiene
http://www.microbiol.org- Microbiology network
http://mic.sgmjournals.org microbiology journal

Title of the Experimental Foods

Course/Paper

Category of the Course| Year & Semester Credits Subject Code

EXTRA | year 2° semester 3 MFSMD10, MFN10

DISCIPLINARY

PAPER X

Pre-requisites B.Sc. Nutrition FSM D, B.Sc. CNDS8. Home Science or any Science
graduate with PG Diploma in Nutrition and DietetiP$ Diploma in Catering
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Technology

Objectives of the Cours

To enable students to
Evaluate foods using sensory organs
Know the changes in food during different typepiafcessing
Know the different types of packaging and preséovatf food

Course Outline

Unit 1:

Evaluation of foods:

a) Factors affecting acceptability of foods; plargnand conducting
acceptability studies. Use of sensory organs iretteduation of foods- visual,
tactile, olfactory and gustatory.

b) Principles of objective evaluation; Selectiortaxte panel, types of tests
needed.

c¢) Principles of Subjective evaluation; Methods dbjective evaluation- recent
studies; improvised methods for laboratory studies.

Unit 2:

Changes in food during

a) Preparation

b) Cooking by different methods

¢) Browning reactions- enzymatic and non-enzymatic.

Unit 3:

Fats and oils- manufacture and properties of lgcalhilable fats and their usas
in food preparation, rancidity. Factors affectihg absorption of fats and oils
during frying.
Enzymes in food industry. Classification, propestienzyme applications
and new developments.

Unit 4:

Food processing :
Types and techniques, packaging material, she#f 6f processed food
(cereals, nuts and oil seeds, pulses, flesh foougant foods, fruits an
vegetables). Changes in food during processingerdabation of quality of
processed foods.

=0

Unit 5 :

Bio deterioration of foods :

General aspects: microbial deterioration of carlostes, proteins and fats.
Post harvest technology

Visits : Regional Quality Control Laborotary, CealtrFood Technological
Institute — food processing units.

2. Recommended Texts:
a. Paul P.C and Palmer H.H,. 1972. Food theoryagptication, New York, John Wiley and

b. Mahan L.K. and Stump, S.E (2002), “KielasFood Nutrition and Diet Therapy”, 10
edition, W.B.Saunder’s
company, Philadelphia.
¢. M. Swaminathan (2002), “Food and Nudriti, BAPPCO, 88, Mysore Road Bangalore —

2. Reference Books
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a.. Griswold R.M., 1963. The experimental studjoafds. Bostn, New York, Houghton

Miffin and Co.

b. Bowers J., 1992. Food theory and applicatidnaxwell Macmillan International

edn.,

3. Website, e-learning resources
www.fao.org— Food and agricultural organisation
www.wfp.org- world food programme
www.foodsafetycouncil.org International food safety council

www.cfsan.fda.gov Center for food safety and applied nutrition

14. M.Sc. DEGREE COURSE IN GENERAL GENETICS

Title of the

Course / Paper PAPER | CELL BIOLOGY

Category of the | First year and First Credits Subject Code
CourseC semester 4 MGC 01

Pre - requisites

Knowledge of basic Biology.

Objectives of the
Course

This is a core course to any postgraduate in diense.

Course Outline

Unit 1
Cell Theory, Structure of bacterial, animal andnpleells, cell cycle
continuous synchronous cultures, and cell fractiona

Unit 2
Plasma membrane, fluid mosaic model, membraneipsytegid and
carbohydrates, passive, facilitated and activesprart, bulk transport.

Unit 3

Structure and function of Mitochondria, origin arelolution,
chemiosmatic theory, Structure and function of @tast, light and
dark reactions, other plastids.

Unit 4
Structure and function of golgi apparatus, lysosame microbodies
endoplasmic reticulum, nucleus.

Unit 5
Growth characteristics of transformed cells, Onoegapoptosis and
necrosis, cell signaling pathways- Tyrosine kinasd Map Kinases.
G-proteins, Signal peptides.

Recommended Text:
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Title of the
Course / Paper

PAPER Il MICROBIAL GENETICS

Category of the
CourseC

First year and First Credits Subject Code
semester 4 MGC 02

Pre - requisites

Knowledge of biology at Bachelteigel.

Objectives of the
Course

This course introduces to the student the fundaahenhcepts of
Microbial Genetics.

Course Outline

Unit 1 Bacterial Growth: Growth patt Growth media; pure
cultures, Isogenic strains; Nutritional and antilsionarkers.

Unit 2 Mutagenesis in bacteria: Types of mutantistagenic
agents, isolation and characterization of mutdRésersion,
Suppression, conditional mutants.

Unit 3 Plasmid Biology: Types of plasmids: F, R,Chlas
examples, Degradative plasmid, plasmid compatybilit

Unit 4 Bacterial transformation: Competence, DNAtake,
Mechanism of transformation, detection of transfants.
Bacterial Conjugations: Hfr transfer, interrupted atimg
experiments, F plasmids, chromosome transfer by.
Transduction: Generalized transduction, Co-transolic and
linkage, mapping by Co-transduction, Specializaddduction.

Unit 5 Genetic Recombinant: Rec mutants, Rec Agimoand its

functions, Rec BCD protein complex, Role of recegem Phage

replication. Phage Lambda genetics: Gene organizathe lytic
and lysogenic cycle.

1. Geoffrey M.

Cooper, The Cell: A Molecular Approachi, Edition, Sinauer

associates, USA.

2. Gerald Karp, 2004 Cell and Molecular Biology, |Vitezh, John wiley and sons,

USA.

Website:

http://gslc.genetics.utah.edu/teachers/index.cfm

Recommended Texts:
1. Staney R. Maloy, John E. Cronan, Jr. and Davidf€ld®r, 1994, Microbial
Genetics, Jones and Bartlett publishers, London.
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2. L. Snyder and W. Champness, 1997, Molecular GenefiBacteria, ASM press,
Washington, D.C.

Reference Books:
1. U.N. Strips, R.E. Yasbin, 2002, Modern microbiain@gcs, Il Edn, Wiley-Liss,
New York.
2. A.N. Glazer, H. Nikaido, 1995, Microbial Biotechogly, W. H. Freeman & Co,
New York.
Website:
www.umd.umich.edu/casl/natsci/microbio/micro405-&@&blinks/htm
http://ddas77.tripod.com/fantastic-weblinks/biomigenetics/1-100
http://www.prenhall.com/klug
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Title of the
Course / Paper

PAPER Il EUKARYOTIC GENETICS

Category of the
CourseC

First year and Firs| Credits Subject Code
semester 4 MGC 03

Pre - requisites

Knowledge of biology at Bachelteigel

Objectives of the
Course

This paper enlightens the students on basic plegigoverning
nuclear and extranuclear inheritance, complexitgeafe
regulation and mapping strategies for gene locatina

Course Outline

Unit 1
Mitosis and Meiosis — regulation of meiosis andhdigance —
Chromosomal basis of Inheritance - Mendeliangipies —
Deviations — Gene interaction — Epistasis.

Unit 2

Sex determination and dosage compensation mechaimsm
Drosophila and human - Sex linkage — Sex limited sex
influenced traits.

Unit 3

Linkage and chromosome mapping — Diploid mapping pwint —
three point crosses — Haploid mapping analysis ertlared and
ordered tetrads.

Unit 4

Regulation of gene expression — Regulatory elenteartscription
factors — post transcriptional — Translational stgcanslational
control — Immunoglobulin genes.

Unit 5

Extrachromosomal Inheritance — Mitochondrial gen@mneé
mutations — Chloroplast genome — Transposable elenie
Maize, Yeast, Human.

Recommended Text:

1. Griffiths, A.J.F., Wessler, Susan, R., LewontinCR.Gelbart, W.M., Susuki,
D.T., Miller, J.H. 2005, Introduction to Genetic &gsis, Seventh Edn. W.H.
Freeman and Co., New York.

Reference Books:

1. Robert H. Tamarin, 2002, Principles of Geneticy,e®énh Edition, Tata McGraw
Hill Edi., New Delhi.

2. Snustad, Peter, Michael J. Simmons, 2003, Prircipl€senetics, Il Ed., John
Wiley & Sons Inc., USA.

Websites:

www.mhhe.com/tamarin7

www.wwfreeman.com/igase
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Title of the

Course / Paper PAPER IV MOLECULAR GENETICS

Category of the First year and Firs| Credits Subject code
CourseC semester 4 MGC 04
Pre - requisites Knowledge of Genetics at Bachelewvel

Objectives of the | This is a foundation course of Molecular biology.
Course

Course Outline Unit 1: DNA: Structure and ReplioatiDNA as genetic material,
DNA structure, semi conservative replication, Ovemwof
replication, Mechanism of replication, Brief accoohreplication
of DNA and RNA viruses.

Unit 2:RNA: Transcription and Processing: Basicgess of
Bacterial and Eukaryotic transcription, Mechanidm o
transcription, Promoters, enhancers, and transmniféctors, Post
translational modifications

Unit 3: Genetic Code: History, methods for decipingthe
genetic code, General features of the genetic dextmeptions to
the universal genetic code.

Unit 4: The process of Translation: Biosynthesipmfteins,
Initiation, Elongation and Termination, RibosomefiNA, tRNA
and rRNAs, Post-tranlational modifications and &idnypothesis.
Protein synthesis inhibitors.

Unit 5: Regulation of Gene Expression: Prokary@ene
Regulation, Discovery of thHac system, Théac Operon ofE.

coli. Positive and Negative control: Arabinose operdrin§ent
and relaxed control. Transcriptional regulation itka&ryotic cells.
RNA silencing.

Recommended Text:

1. Griffiths, Wessler, Lewontin, Gelbart, Suzuki andl&t (2005). Introduction to
Genetic analysis. Eighth Edition, W.H. Freeman @odhpany, 41 Mdison
Avenue, NewYork, USA

Reference Books:

1. Benjamin Lewin (2004). Genes VIII. Eighth editigdxford University Press.

2. Bruce Albers, Johnson, Lewis, Raff, Roberts, Wa&02). Molecular Biology
of the Cell. Eighth edition, Garland Science.

Website:
http://gslc.genetics.utah.edu/teachers/index.cfm
http://www.kensbiorefs.com/MolecularGen.html
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Title of the
Course / Paper

PAPER V PRACTICAL |

Category of the
CourseC

First year and First Credits Subject Code
semester 4 MGC 05

Pre - requisites

Registration to paper | to IV.

Objectives of the
Course

The course provides some practical knowledge toryhgapers
taught in semester I.

Course Outline

Unit 1 Cell Biology:
1. Study of human peripheral blood cells.
2. Cell counting — hemocytometry.
3. Total and differential cell count.

Unit 2 Microbial Genetics:

4. Isolation of purification of bacteria.
5. Bacterial growth curve.

6. UV survival curve — LBg

Unit 3 Eukaryotic genetics:

7. Mitotic chromosome preparation employing défetr stains for
Allium cepa/ Mouse bone marrow.

8. Chromosome preparations to demonstrate variages of
meiosis from flower buds / Grasshopper testis / $4otestis.

9. Human Karyotype.

Unit 4 Molecular Genetics:

10. Model building (Ball and stick models)- nuclees
nucleotides, dinucleotides, A-T and G-C base pairs.

11. Absorption spectra of proteins and nucleicsacid

12. Quantitation of DNA/RNA by spectrophotometrythus

Unit5

13. Solving problems on Mendelian ratios modifiedrdelian
ratios.

14. Linkage of chromosome mapping.
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Title of the

Course / Paper PAPER VI PRINCIPLES OF BIOCHEMISTRY

Category of the Second year and Credits Subject Code

CourseED Fourth semester 3

Pre - requisites Knowledge of Chemistry and biology

Objectives of the | This course has to be studied by students undeygmstgraduate

Course course in Genetics and this can be offered by Deyeent of
Biochemistry / Chemistry.

Course Outline Unit 1 Molecular constituents oisel

Proteins: Structure and properties of amino agdptides and
proteins. Nucleic acids: Structure and propertidsages,
nucleosides, and nucleotides. DNA as genetic nateri

Unit 2 Carbohydrates- Structure of mono, di ang/patcharides,
storage and structural polysaccharides. Metabadsm
carbohydrates: Glycolysis, TCA cycle, HMP shunt,
gluconeogenesis, glyoxalate pathway, synthesiglagcadation
of starch and glycogen.

Unit 3 Lipids, Cellular distribution, structure apdoperties of
fatty acids saphonifiable and non-saphonifiablelBpmetabolism
of lipids-fatty acid oxidation and synthesis.

Unit 4 Concepts of Nitrogen metabolism, Metabokgulation,
brief account of enzymes-concepts of Bioenergetdiactivity,
detection of measurement of radiation-traces indgjp

Unit 5 Methods in cellular biochemistry. Methods «éll and
tissue disruption. Centrifugation- analytical, dintial and
density gradient ultracentrifugation. Chromatogsaphper TLC,
lon exchange, affinity, gas and molecular sieve.

Recommended Text:
1. David L. Nelson and Michael M. Cox, Lehninger, 20@%inciples of
Biochemistry, IV Edition, Macmillan worth PublisteeNew York, NY.
Reference Books:
1. Robert HortonLaurence A MoranGray ScrimgeoyrMarc Perry David Rawn
Principles of Biochemistry , 2003, 4th Edition, Riiee Hall.
2. Benjamin Lewin , 2003, Genes VII, Oxford Universiyess, USA,
Website:
http://gslc.genetics.utah.edu/teachers/index.cfm
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Title of the

Course / Paper PAPER VIII POPULATION GENETICS

Category of the First year and Credits Subject Code
CourseC second semester 4 MGC 06

Pre - requisites Familiarity with high school lewehths.

Objectives of the | Learning computation of gene frequencies and utalgdgg the
Course evolutionary process and the inheritance of quatnte character.
Course Outline Unit 1

Hardy — Weinberg equilibrium — properties of edurilim
populations- Extension of Hardy —Weinberg equillitn to
multiple genes and sex-lined genes. Gene frequestayation

Unit 2

Change of gene frequency — Migration, mutatiorecen, stable
equilibrium favoring heterozygotes- unstable eduilim —
selection against heterozygotes, balance betwegationuand
selection, Genetic drift in small population.

Unit 3

Non-random mating in human population — inbreeding
coefficient- Genotypic frequencies in partially reld population-
consequences of inbreeding — genetic load.

Unit 4

Characters showing continuous variation. Phenotyalges and
population mean — components of phenotypic valuevaniance.
Degree of genetic determination, heritability aedaatability.
Unit 5

Threshold characters- liability and threshold- wlasses one
threshold. Heritability estimation for thresholdachcters.

Recommended Text:
1. Philip. W. Hedrick, 2000, Genetics of PopulatioBecond edition, Jones and
Bartlett Publishers, USA.
Reference Books:
1. D.S. Falconer, 1985, Introduction to Quantitatdenetics, Second edition,
published by Longman Groups Limited, England
2. Ching Chin Li, 1968, Population Genetics, The Umsity of Chicago press, Ltd.,
London.
Website:
http://gslc.genetics.utah.edu/teachers/index.cfm
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Title of the

Course / Paper PAPER IX HUMAN GENETICS |

Category of the First year and Credits Subject Code
CourseC second semester 4 MGC 07
Pre - requisites Completing paper I

Objectives of the Learn about DNA, chromosomes, chromosomal abndatiesal
Course and genetic syndromes with chromosomal abnormslitie
Course Outline Unit 1

Chromosome Structure and Function: DNA packing into
chromosome, normal chromosome morphology as debyea
Q. and R-banding techniques. Description of normal karotype.
Selective banding techniques — &nd AgNOR.

Unit 2

Chromosome behavior during cell division. Chromoeduonction
- Centromere and telomere. Relationship of trapsonal
architecture- Lyonization.

Unit 3
Chromosome Abnormalities: Numerical and Structure
abnormalities; Nomenclature of chromosome abnotiasli

Unit 4

Chromosome Abnormalities and Genetic Disorder: Bow
syndrome, Edward Syndrome, Patau Syndrome, Turner
Syndrome, Cri-du — Chat Syndrome, Wolf- Hiruchhorn
Syndrome, Prader — willi Syndrome, Angleman Syndrom
Retinoblastoma, Burkitt Lymphoma,Chronic myeloid
leukemia(CML).

Unit 5
Fragile sites: Definition and classification: dynamutation and
genetic disorder: Fragile (X) Syndrome (Martin B&jiIndrome).

Recommended Texts:
1. Felix Mitelman, 1995, An international system ohfan cytogenetic
Nomenclature, Karger with cytogenetic and gehetics by Karger Framington
CT, USA.
2. S.Heim and F. Mitelman, 1995, Cancer CytogenetiChromosome and
Molecular genetic aberrations of tumor cells. WilleLiss Inc.
Reference Books:
1. O.J Miller and E. Therman, 2000, Human Chromosddpeing verlag.
2. R.L. Nussbaurm, R.R. Mcinnes, M.F. Willard, 200En@tics in Medicine, W.B
Saunder Co., Philadelphia, USA.
Website:
http://gslc.genetics.utah.edu/teachers/index.cfm
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Title of the

Course / Paper PAPER X ECO GENETICS

Category of the First year and Credits Subject Code
CourseC Second semester 4 MGC 08

Pre - requisites Paper Ill and IV

Objectives of the | The paper enlightens the consequences of enviraahtareat to
Course the fidelity of genetic material, the screening ®stems for

identification of potential mutagens / carcinogensdulation of
genetic damage and biomonitoring in risk prone pational set
ups.

Course Outline Unit 1

Mutagens — classification - Genetic damage — caregzgs -
DNA repair - mechanisms — Fidelity of DNA.

Unit 2

Mutagenicity evaluation — assay systems — bactqiant,
Drosophila, mammalian — end points - Biomonitoriimg
occupational and accidental set up.

Unit 3

Carcinogens — classification — mechanism of caggnesis —
concordance with mutagenesis — Genetic epidemiology
Unit 4

Antimutagenesis — classification and mechanismstidutagens
— source — natural products — Chemoprevention.

Unit 5 Genetic susceptibility to DNA damage — DNgpair
deficient syndromes — Xeroderma pigmentosumneéii’s
anaemia — Bloom’s syndrome — Ataxia telangictasia.

Recommended Text:
1. B.J.Kilbey, 1984, Handbook of Mutagenicity testqgedures, Second Edition,
Elsevier, Amsterdam.
Reference Books:
1. Alexander Hollander, 1984, Chemical Mutagens — dipies and methods for
their detection — Vol 1-10, Plenum Press, New York.
2. Kare Berg, Genetic damage in man caused by enventahagents, Acadamic
Press. Inc, Lo
Websites:
http://gslc.genetics.utah.edu/teachers/index.cfm
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Title of the
Course / Paper

PAPER XI PRACTICAL Il

Category of the
CourseC

First year and Credits Subject Code
second semester 4 MGC 09

Pre - requisites

Registration to paper VI to VIII.

Objectives of the
Course

The course provides practical knowledge on PopmraBenetic,
Cytogenetic and Biostatistics.

Course Outline

Unit 1 Population Genetics

1. Estimation of gene frequency for recessive, dontinan
disorders and multiple alleles

2. Testing for departure for Hardy Weinberg equililomiu
expectations.

3. Estimation of inbreeding coefficient for specified
pedigrees and populations

4. Estimation of heritability

Unit 2 Human Genetics — |
5. Culture of human leucocytes and chromosomal
preparations
6. Differential staining techniques — GTG- banding
7. Selective staining techniques — CBG, - NOR banding

Unit 3 Eco Genetics
8. Chemical induced genetic damage assessment in root
meristem ofAllium cepa/ Mouse bone marrow cells /
cultured Human leucocytes
9. Sister chromatid exchange analysis — invitro Human
lymphocytes.
10. Micronucleus test in Mouse

Unit 4 Biostatistics
11.Computation of Mean, mode, median, Variance, Stahd
deviation, standard error of Mean
12.Student’s Test, Z-test
13. Chi-square test for contingency tables.

Unit 5 Biostatistics
14. Estimation of correlation co-efficient and testing
significance
15. Estimation of regression co-efficient
16.One-way ANOVA
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Title of the

Course / Paper PAPER Xl PRINCIPLES OF IMMUNOLOGY

Category of the Second year and Credits Subject Code
CourseE fourth semester 5 MGE 10
Pre - requisites Knowledge of biology at Bachsltevel

Objectives of the Learning of basic concepts of Immunology.
Course

Course Outline Unit 1
Structure and function of cells, organs involvednmune
system, Blood groups, Blood tranfusion and Rh ingatibilities.

Unit 2

Microbial infection: Virulence and host resistanceate
immunity and acquired immunity.

Antigens- types and properties, hapton, adjutaats;ines,
toxoids and antitoxins

Unit 3

Immunoglobulins: structure, types and propertiespties of
antibody production

Complement: structure, properties and functions

Unit 4
Antigen-Antibody reactions

In vitro methods: agglutination, precipitation, complement
fixation, immunofluorescence, ELISA and RIW. vivo methods:
skin test, immunocomplex test demonstration.
Hypersensitive reactions: Type | anaphylaxis, ty@atibody
dependent cell cytotoxicity, Type Il immune compleactions,
the respective diseases and immunological diagnosis

Unit 5

Cell mediated immune response

Lymphokines, cytokines, Type IV hypersensitivitacéons.
Human leucocyte antigens (HLAs) and roles in ceién
transplation, disease susceptibility/resistance.

Recommended text:
2. William L. Anderson, 1999, Immunology, First editioFence Creek Publishing
LLC, Madrson.
Reference Book:
2. lvan Roitt, Jonathan Brostoff and David male ,1988nunology,Churchil
livingstone, Edinburg, London.
Website: http://gslc.genetics.utah.edu/teachers/index.cfm
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Title of the
Course / Paper

PAPER XllI BIOSTATISTICS

Category of the
CourseED

First year and Credits Subject Code
second semester 3 MG10

Pre - requisites

Familiarity with high schooléémaths.

Objectives of the
Course

Equips the students with data analysis skillsatadte the
biological data.

Course Outline

Unit 1: Types of biological datatiBascale data, interval scale
data, ordinal scale data, and Nominal scale dagmuency
distributions: Bar graph, histogram, frequency golys, and
cumulative frequency polygons. Populations: Samplesndom
sampling — parameters and statistics.

Unit 2: Measure of central tendency: Mean, MedMade,
Geometric mean and Harmonic mean. Measure of Bigpeand
Variability: Range, Mean Deviation, Variance, Stardl
Deviation, Co efficient of variation.

Unit 3: Permutation and Combinations: Probabilityao event,
addition and multiplication- theorems of Probapililormal
Distribution: Symmetry and Kurtosis proportionsaofiormal
distribution, the distribution of the means- Sti#ted hypothesis
testing and probability statistical errors in hyesgis testing. One
— Sample Hypotheses, Two — Sample Hypotheses,

Unit 4: Testing for the goodness of fit: Chi-squeest for the
goodness of fit, statistical significance; statigkierror in
hypothesis testing; Chi-square test for contingeables;
heterogeneity square. Test of Hypothesis: Normalkdien test,
tests for proportion, t-test.

Unit 5:Simple linear regression; testing the siigaifice of a
regression; comparison of two slopes; correlatmeffacient —
hypothesis testing about correlation coefficientnparison of
two correlation coefficients; interclass coeffidienalysis of
Variance: one-way classification; two-way classifion.

Recommended Text:

1. Jerrold. H. Zar, 2004, Biostatistical Analysis, Rbuedition, Published by Pearson
Education Pte. Ltd., Patparganj, Delhi, India.

Reference Books:

1. Statistics for Biology and Health: Mathematical &tdtistical methods for genetic
Analysis by Kenneth Lange (2002) Springer.

Website:

http://gslc.genetics.utah.edu/teachers/index.cfm
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15. M.Sc. DEGREE COURSE IN HOTEL AND CATERING
MANAGEMENT

SYLLABUS
SEMESTER - |

Objective: The objective of this semester is to impart goowwedge in Business
communication, to enable the student to acquiredgommmunication skills which is
essential to hospitality industry. Introducing gtadent to tourism management, Food &
Beverage controls, Facility Management and Advargemivledge is imparted in Food
Production Management.

CORE PAPER -1
FOOD & BEVERAGE CONTROLS
UNIT — 1
Gaining a perspective on selection and procurement:

» The concept of selection and procurement

» Distribution systems

» Force affecting the distribution system

» An overview of purchasing functions

» The organization & the administration

* Buyers relationship with purchasing other compaanspnnel

UNIT — I
Principle of Selection & Procurement

» The purchase specification

» The optical amount

» The optical prices

* The optical suppliers

» The optical payment policy

» Typical ordering procedures

» Typical receiving procedures

» Typical storage procedures

» Security in the purchasing system.
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UNIT —1lI
Selecting and procurement of the items:

* Fresh produce

» Convenience foods

» Processed produce and other grocery items
» Dairy product / egg / meat / poultry / fish etc.,
» Alcoholic and Non- alcoholic beverages

* Non food expense items

» Furniture, fixtures and equipments.

UNIT — IV
Food & Beverage Control & Profitability

* Cost concepts

* Yield management

» Profit concepts

* Productivity in Food & Beverage operations

* The methodology of Food & Beverage control
» Food & Beverage cosot calculation

* Maintaining Stock

UNIT -V
Pricing Concepts

» Cost & Market orientation
* Range of Price Discretion
e Sales Volume
* Price & Profit

REFERENCES:
1. Hotel Management & Costing — D.Antony Ashok Kumar
2. Food & Beverage Management & Cost Control — D.Agtdshok Kumar

3. Purchasing & Selection & Procurement for the Hagdipyt Industry — willies
Smith
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4. Profitable Food & Beverage Management — Richarcakét Chandana
Jayawardena.

CORE PAPER 2
TOURISM MANAGEMENT

UNIT - |

INTRODUCTION
* Concept of management in tourism industry
* Role of managers in tourism industry
» Tourism as behaviour

UNIT -1

IMPORTANCE OF TOURISM PLANNING

* Nature

* Scope
* Process
* Steps

» Types and limitations of planning
UNIT — 1l
SOCIAL AND CULTURAL DIMENSIONS

e Societies culture & Tourism
* Social & cultural behaviour
* Interaction & Impacts

UNIT - IV
ECONOMIC DIMENSION

» Types & components of Tourism
* Socio-economic importance of Tourism
* Tools of tourism economics

UNIT -V

MANAGEMENT CHALLENGES
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Leadership & team management
Decision making

Manpower management
Organization structure
Motivating factors

Financial management

REFERENCES:

abhwbdRE

Tourism & Hospitality Industry - Fridgen

Hotels for Tourism Development - Dr.Jagmohan Negi
Tourism Management by Akshay Kumar

Tourism Planning - Gunclare,A.,

Tourism Management - P.N.Seth
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CORE PAPER -3

BUSINESS COMMUNICATION

UNIT —I

Meaning of Communication

Objectives
Process
Media
Barriers.

UNIT —lI

Effective Business Letter

Need and Function of the Business Letter
Language and layout of business letter
Enquiries and replies

Orders and execution

Credit and status enquiries

Claims and adjustments

Collection letters

Sales letters

Circulars.

UNIT Il

Making correspondence

Insurance correspondence

Agencies correspondence

Application for appointment
Correspondence of a company secretary
Letter of allotment

Letter of regret

UNIT =1V
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Meaning of report

* Principles governing the preparation of report
* Qualities of good report

* Functions of a report

* Business report

* Types of reports

* Reports by individuals

* Reports by committees or sub committees

» Directors reports

* Minutes vs report — Drafting of resolutions and ut@s of company meetings
» Drafting of company meeting notices

» Letters to the editor of newspapers

UNIT -V
Management information system

* Introduction

* Need, definition, objectives

 Component

» Differing information for different management lésieareas

» Stages of MIS — Design guidelines for effectiveigiescurrent trends.

REFERENCE:
1. Business Communication — Homai. Pradhan, Dr.Bhende

2. Business Communication Today - Courtland . L.Boveén V. Thill
3. Business Communication — Raymind V.Lasilekar.
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CORE PAPER -4
FACILITY MANAGEMENT
UNIT -1

INTRODUCTION
» General Procedure of location
» Factors affecting location
» Location analysis, cost analysis
» Space determination
* Work place design
* Layout techniques
» Types of layout
» Cost comparisons

UNIT — I

FACILITIES PLANNING
* The systematic layout
» Planning pattern planning consideration
* Flow process and flow diagram
* Procedure for determining space relationship
» Architectural consideration
» Difference between carpet area and plinth area
» Approximate cost of construction estimation
* Approximate operation areas in budget types / 5tgpees hotel
» Approximate other operating areas per guest room
» Approximate water / electrical load requiremenstiraation

UNIT -1l

Facility Design:
* Lodging, planning and Design
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» Site Design, Hotel Design

» Guest rooms suites — The Lobby — Food Beveragee@utl Function
Areas — Administrative offices — Food Productioreds — Other Back of
the House Areas.

UNIT = IV

Design of Function Areas
* Receiving Area
» Storage Areas
* The Kitchen
* Dining Room
» Office Space

UNIT -V

Renovation:
» Reasons to renovate
» the life cycle of a Hotel
» Types of Renovation
* The Renovation Process
Other Renewal Issues

REFERENCE :

1) Production Management — S.K. Hajra Choudhry

2) Hospitality Facility Management — David M Stipan&ikarold Roffmann

3) Systematic layouot planning — Richard Muther Caginer

4) Food Service Planning: Layouot & Equipment — Lertddotschevar, Margaut E
Terrell

5) Management operations and Research — N.Sathyanaraya
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CORE PAPER -5
ADVANCED FOOD PRODUCTION MANAGEMENT
UNIT -1

KITCHEN ORGANIZATION

Hierarchy in Kitchen — Functions in Kitchen, Teadtalj Administrative and Social —
Flow of work in kitchen, Kitchen Supervision: Moéiting, Organizing, Planning, Co-
ordinating, Understanding, Communication, Welfard &ontrol — Quality in Food
Production — Case Study.

UNIT -2

LARDER

Layout of a Larder, Larder Control, Equipments, poesibilities of Larder Chef, Cold
cuts: Galantines, Making of Galantines, Types da@ines, Ballontines.

Pates and Terrines — Types of pate, Pate de fag greparation of pate & Terrines.
Force Meat Types — preparation and uses.

Moussess and Mousselines — Types of mousse, ptigpadéference between mousse
and mousseline.

UNIT -3

STANDARDISATION PROCESS

Standardisation: The method of Standardizatiorerdgrd Yield, Yield testing, Standard
Purchase Specification and its objectives, StanRadpe — Compilation of Standard
Recipe.

UNIT -4
INTERNATIONAL CUISINES
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Historical Background, Staple food with regiondluences, Specialties, Common types
of Cooking, Recipes, Characteristics, preparat@mgking techniques, Special cooking
equipments in relation to:

(a) French Cuisine (b) Italian (c) German  (d) Mar

(e) Japanese

UNIT -5

BAKERY

Breads, International Breads.

Cakes, International recipes

Types of Patries, Icings and Toppings — Varieliéses.

Frozen Desserts — Types & Classification of Fro2esserts.

Ice cream types - Components and their contrinutitethodology of preparation,
Different Stages

REFERENCES:

1. Practical Cookery — Kinton & Cessarani
2. Theory of Catering - Kinton & Cessarani
3. Practical Professional Cookery — Kauffman & Cradkne

PRACTICALS
A. ADVANCED FOOD PRODUCTION PRACTICALS
MENU 1

AMERICAN CUISINE
Tomato Juice Cocktail
Okra Soup

Fried Chicken

Boston Baked Beans

Carrot Pudding

MENU 2

GERMAN CUISINE
Cauliflower Salad
Cream of Potato Soup
Fish Balls in Spinach
Stunen Kuechen
Orange Cake

MENU 3
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FRENCH CUISINE

Oeuf Diable

Consomme Ambassadrice
Sole bonne femme
Supreme de volaille ala kiev
Pommes de terre anna
Bavarois aux fruits

MENU 4

ITALIAN CUISINE
Zuppa papvese
Spaghetti with meat balls
Chicken Rissoto

Potato Croquettes
Amerit

MENU 5

GREEK CUISINE

Greek Salad

Cacik

Acgolmenono

Meat balls iln tomato Sauce
Circassian Chicken

Polpettes

Hummus bitahina

Fresh figs with wine and honey

MENU 6

CHINESE CUISINE

Chicken Wanton Soup

Spring rolls with sweet chilli

Fish with cashew ginger marinade
Oriental Fried rice

Deep fried banana

MENU 7

SPANISH CUISINE
Escudella Catalina
Tortillas

Pelota

Spanish Rice Omelette
Paella De Valencia
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Churros
MENU 8

COLDCUTS
Galantine
Pate

Terrine
Ballontione

MENU 9
Sandwiches and Canapes
MENU 10

CENTER PIECES IN BANQUETS
Vegetable and Fruit Carvings

Ice Carving

Margarine Sculpture

Fancy Bread Display

B. ADVANCED FOOD & BEVERAGE SERVICE PRACTICALS

* Menu Engineering

» Art of Cocktail Mixing

* International Specialty food service

* Yield Management of food and beverages
» Case Study
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SEMESTER -l

Objective: The aim of this semester is to teach the studemitabco Tourism, to create
an awareness of environment in him. Since the studeexpected to work with people
he is trained on Human Resource Management and Eggf@ms. Indepth knowledge is
imparted in Accommodation Management. Hospitalitaridgement is dealt with in
detail.

CORE PAPER -6
ECO TOURISM

1. Introduction to Eco Tourism
* Principles of Eco Tourism
» Types of Eco Tourism
* Global growth and magnitude of Eco tourism

2. Eco Tourism Venues
* Public protected areas
» Privately owned protected areas
* Modified spaces
* Indigenous territories

3. Impact OF Eco Tourism
* Economic impacts
» Environmental impacts
» Exploring socio-cultural impacts on local commuesti
» Developing indicators for designations sustaingbili
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* Rural development

4. Planning, Management and Institutions
* Management tools and techniques
» Policy and planning
» Eco tourism — related organizations
» Eco tourism in the inter-sectoral context
» The place of Eco tourism in public policy and plexgn

5. The Business of Eco tourism
* Accommodations
* Tour operations
* Tour guides and interpretations
* The business of Eco tourism
» Club organization and operations
» Background on clubs
» Types of clubs
* Club ownership
* Club organization
* Club operation.

REFERENCE:

1. The Encyclopedia of Eco Tourism by David B.Weaver
2. Hospitality today by Rocco M.Angelo & Andrew N. \dianier
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CORE PAPER -7

HUMAN RESOURCE MANAGEMENT & LEGAL SYSTEMS

UNIT - |

NATURE & SCOPE OF HUMAN RESOURCE MANAGEMENT

* Meaning

» Objectives
* Functions

* Importance

UNIT -1
SELECLTION & RECRUITMENT

» Factors influencing recruitment
» Factors affecting selection

» Techniques of selection

* Placement policy

» Job analysis

* Job description
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* Job Evaluation

UNIT -1l

TRAINING & DEVELOPMENT

* Meaning
* Need & Importance
* Types

* Training programmes
» Evaluation

UNIT — IV
PERFORMANCE APPRAISAL

» Objectives

» Factors influencing performance appraisal

* Techniques

* Modern techniques of performance appraisal
e Quality of work life

» Transfer & Promotion

» Discipline & Compensation

UNIT -V
LEGAL SYSTEMS IN BUSINESS LAW

 Law relating to types of Business Organization, eSgiroprietorship,
Partnership. Private and public, joint stock congsrsalient features act,
1956 (like memorandum of Association. Articles fsaciation Membership,
share capital, Directors remuneration, Winding ofre@ntion of
MisManagement etc.,)

* Indian Contract Act, 1872

» Sale of goods. Conditions and warranties transadigroperty.

* Introduction of Sales Tax and central Excise Laws.

* Introduction to laws regarding regulation of indiest.

» Industrial Licensing, Industries (Development a &atjon) Act, R.T.P. Act.
1969.

* Negotiable Instrument Act.
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REFERENCE:

Personnel Management — E.E.Flippo

Personnel: The Management of Human Resouorcehétd®. Robbins
Personnel Management — Memoria.C.B

Legal System in Business by P.Saravanavel

Business Law by S.S.Gulshan & G.K .Kapoor

Business Law by S.P.lyangar & B.K.Goyal

ocoukrwnE

CORE PAPER -8
ADVANCED ACCOMMODATION MANAGEMENT
UNIT -1

PLANNING AND ORGANISING
» Staffing
* Work Study
 Measurement of work
» Job analysis
* Motivating staff
* Recruitment & orientation

UNIT — I

INTERIOR DECORATION
* Guest Room Designing
» Factors affecting designing
* Principles and elements of designing
* Layout planning
* Role of colours, lighting systems, wall & floonfshes in interior decoration

UNIT —1lI
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RENOVATION PROCESS
* Redecoration
* Renovation process
» Refurnishing
* Types & selection of furniture

UNIT = IV

LAUNDRY MANAGEMENT
* Types
» Layout of OPL
* Flow process
* Wash cycle & dry cleaning
» Guest laundry — procedure
e Stain removal

UNIT -V
» Definition of budget
* Types

» Purchase & selection criteria

» Controlling systems

* Inventory & stock taking

* Registers & records maintained
» Concept of safeguarding assets

REFERENCES:

1. House Craft — Valerie Paul

2. Commercial Housekeeping & Maintenance — Stanleyrié®

3. Hotel, Hostel and Hospital Housekeeping — John @Bon and
Margaret Lennox

4. Hotel and Catering studies — Ursula Jones

5. Housekeeping and Front Office — Jones

6. Managing housekeeping Custodial Operation — EdwiRdddman

7. Professional Management of Housekeeping Operatitin€Edn.)-
Robert J. Martin & Thomas J.A. Jones

8. Housekeeping Management — Margaret M. Leappa &aAlgtschke
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CORE PAPER -9
HOSPITALITY MANAGEMENT

UNIT -1
HOSPITALITY INDUSTRY

» Definition of hotel

Evolution of hotel industry

Hotel chains

Classification of hotels

Mangers role in hotel industry
Knowledge of various departments

UNIT -1l
RESTAURANT BUSINESS

» Organisation
* Chain - Independent / Franchise

UNIT -1l
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FOOD SERVICE DEMAND

» The changing Age Composition of our population
Other Demographic Factors

Supply Labour

Work force Diversity

» Competitions with other Industries

UNIT - IV
THE HOTEL BUSINESS

» The Economics of the Hotel Business

* Dimensions of the Hotel investment Decision
* Brand Competition

» Changes in Franchise Relationship

UNIT V

THE PRINCIPLES OF HOSPITALITY MANAGEMENT
» Planning in Organizations
» Departmentalization
» Selection and Employment
» Characteristic of Control System
» Element of leading and Directing
* The Environment

REFERENCES:

1.Managing Hospitality — Robert H. Woods
2.Introduction to Management in the Hospitality inttys- Tom Power
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PAPER 10
EXTRA DISCIPLINARY

PRACTICALS

C. ACCOMMODATION OPERATIONS

okhwhNE

Laundry operation

Stains & Stain Removal methods

Cost estimation

Housekeeping plans into action

Training & evaluating supervisors and managers
Guest room designing ( Model Presentation)
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16. M.Sc.

DEGREE COURSE IN INFORMATION TECHNOLOGY

SYLLABUS
Title of the C++ and Data Stuctures
Course/ Paper
Core -1 First Year & First Credit: 4
Semester

Objective of

This course introduces the basic concepts of progriag in C++ and

the course Data Stuctures.
Course Unit 1: Introduction to OOP — Overview of C++ - €s&s — Frien(
outline Functions — Friend Classes — Inline functions — <Dactors -

Destructors — Static Members — Passing objectsrtctions — Functior
returning objects. Arrays — Pointers — this pointerReferences
Dynamic memory Allocation — functions Overloading Befault
arguments — Overloading Constructors — PointersFtmctions —
Ambiguity in function overloading-Operator Overlaagl

N

Unit-2: Members Operator Function — Friend Operakamction —
Overloading some special operators like [ ], @)and comma operato
Inheritance — Types of Inheritance — Protected nemb Virtual base
Class — Polymorphism — Virtual functions — Purguat functions- Clas
templates and generic classes — Function tempatgeneric function
— Overloading a function templates — power of teatgd.

=
1

o P

Unit 3: Exception Handling — Derived class Exceptio generic
functions — Exception handling Functions — ternefatinexpected() —
Uncaught — exception(); Streams — Formations i@ i@s class
functions and manipulators — creating own manipulatoverloading <<
and >> - File /O — Name spaces conversion funstio

Unit-4: Abstract data types - asymptotic notations — yg¥:
representation of arrays — operations on arraysrdered lists
polynomials. Linked lists: Singly linked list- cular linked lists -
doubly linked lists — general lists — stacks -queuecircular queues
Evaluation of expressions

Unit-5 : Trees — Binary Trees — Binary Tree Traaéss- Binary Tree

Application of Trees (Sets) — Representation of p@sa— Graph
Implementation — Graph Traversals- Application aaf Traversals

Representations — Binary Search Trees — ThreadedrnBiTrees -

Minimum Cost Spanning Trees — Shortest Path Pnable

1. Recommended Texts
E.Horowitz, S.Sahni and Mehta, 1999, Fundamentalata Structures

(i)
(ii)

in C++, Galgotia.
Herbert Schildt, 1999, C++ - The complete Reference, Third
302



Edition, Tata McGraw —Hill.

2. Reference Books

0] Gregory L.Heileman, 1996, Data Structures , Aldgons and Object
Oriented Programming — Mc-Graw Hill Internatiofalitions.
(i) A.V.Aho, J.D. Ullman, J.E. Hopcraft: Data Structsireand
Algorithms- Adisson Wesley Pub.
Title of the Computer Architecture
Course/ Paper
Core -2 First Year & First Credit: 4
Semester
Objective of | This course introduces the concepts of Computarhifacture.
the course
Course Unit 1: : Data representation - Data types - comglets, fixed point an
outline floating point representation other binary codesnicro operations

Register transfer language, Register transfer, @usMemory transfer
Arithmetic, logic, and shift micro operations, Amnihetic logic shift unit -

micro program example - design of control unit.

Unit-2: : Central processing unit: General registand stack
organizations, instruction formats - Addressing exydData transfer an
manipulation - program control, RISC - PipeliningArithmetic and
instruction, RISC pipeline - Vector processing @mchy processors.
Unit 3: Computer Arithmetic - Addition and subtriact, Multiplication
and division, floating point and decimal Arithmetiperations.

Unit-4: Input-output organization - peripheral d=s, /O interface
Asynchronous data transfer, modes of transfer ripricnterrupt, direct]
memory access, /O processor, serial communications

Unit-5 : Memory organization - Memory hierarchy -aim memory -
Auxiliary memory - associative, cache and virtuaémory, memory
management hardware - multi processors: Intercdiomestructures

micro programmed control - control memory - Addreggjuencing t+

Inter processor arbitration.

1. Recommended Texts

(i)
2. Reference
(i)
(i)
(iii)

(iv)

M.M. Mano, 1993, Computer System architecture. PHird Edition).
Books

V. C. Hamacher, G.Vranesic, S. G.Zaky-Computer @iggeoon, McGraw

Hill.

J. P.Hayes, 1988, Computer architecture, McGraly ISE.

H. K, Briggs. F.A, 1988, Computer Architecture dPatallel
Processing, McGraw-Hill ISE.

William Stallings, 2003, Computer Organization &chitecture,

6" dition,PHI, New Delhi.
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Title of the
Course/ Paper

Database Management Systems

Core -3 First Year & First Semestdr  Credit: 4 |

Objective of | This course introduces the concepts of databasernsgglesign

the course

Course Unit 1: Introduction to Database Systems — Relafidmodel — Structure
outline — Relational Algebra — Null Values — SQL — Set Gyien — Views —

Advanced SQL — Embedded SQL — Recursive Queridse-Tlple
Relational Calculus — Domain Relational Calculus.

Unit 2: E-R Model — Constraints — E-R- Diagrams WEatity Sets —
Reduction to Relational Schemes — Relational Dalesign —
Features of Relational Design — Automatic Domams Rirst Normal
Form — Decomposition using Functional Dependeneibtiltivalued
Dependencies — More Normal Forms — Web InterfaCdject — Based
Databases — Structured Types and inheritance in-STdble
inheritance — Persistent.

Unit 3: Storage and File Structure — RAID — Fileg@misation —
Indexing and Hashing — B Tree — B Tree Index fil&atic and
Dynamic Hashing — Query Processing — Sorting & Iojperators —
Query Optimization — Choice of Evaluation Plans.

Unit 4: Transaction Management — Implementation of Atomiend

Dead Lock Handling — Recovery System — Buffer Mamagnt.

Durability — Serializability — Recoverability — Comrrency Control -+

Unit 5: Database — System Architecture — Clestver — Architecture

Homogeneous and Hetrogeneous Database — Direciaters — Case

— Parallel System — Network Types - Distributed dbase -

\1”4

Study — Oracle — MSSQL Server.

1. Recommended Texts

(i)

A. Silberschatz, H.F. Korth and S. Sudharshan, 2006, Database

System Concepts, 5" Edition, Tata McGraw Hill, New Delhi.

2. Reference Books

(0)
(ii)
(iii)
(iv)

New Delhi
C.J. Date, 1985, An Introduction to Database Systefmird Edition,
Narosa, New Delhi.

J. D. Ullman, 1988, Principles of Database SystdBadgotia Publishers,

Elmasri and Navathe, 1999, Fundamentals of DataBgséeems, Third

Edition, Pearson Education, Delhi.

C. Ritchie, 2004, Relational Database Princip&spd Edition,Thomson,

Singapore.

3. Website, E-learning resources

(i)

http://www.cse.iitb.ac.in/dbms/Data/Papers

Local/DBConceptsBook/slide-dir/
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Title of the
Course/ Paper

Practical — | : Data Structure Lab. Using C++

Core -4 First Year & First Semestér Credit: 2 |

Objective of | This course gives training to program data strgctonplementation.

the course

Course For the implementation of the following problembge tstudents ar
outline advised to use all possible object oriented featurehe implementatio

based on structured concepts will not accepted.
Implementation of Arrays (Single and Multi-Dimensad)
Polynomial Object and necessary overloaded operator
Singly Linked Lists.

Circular Linked Lists.

Doubly Linked Lists.

General Lists.

Implementation of Stack (using Arrays and Pointers)
Implementation of Queue (Using Arrays and Pointers)
Implementation of Circular Queue (using Arrays Raihters)
10 Evaluation of Expressions.

11.Binary Tree implementations and Traversals.

©CoNoOr~WNE

-

12. Binary Search Trees.
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Title of the
Course/ Paper

Practical — Il: RDBMS Lab.

Core -5 First Year & First Semester Credit: 2 |

Objective of | This course gives training in design and implemtorieof data bases fg
the course the selected problems.

Course Students are advised to use the concepts like Dat@alization, Link
outline between table by means of foreign keys and othevaat data base

concepts for developing databases for the follovaraplems. The
implementation of each problem should have nece$sput screen
Menu-driven query processing and pleasing repdrte choice or

RDBMS is left to the students. Necessary validegtimust be done afte
developing database.

1. Building Simple Applications.

2. Working with Intrinsic Controls and ActiveX Contso
3. Application with multiple forms.

4. Application with Dialogs.

5. Application with Menus.

6. Application using Data Controls.

7. Application using Common Dialogs.

8. Drag and Drop Events.

9. Database Management.

10. Creating ActiveX Controls

11. Library Management System

12. Students Marksheet Processing

13. Bank Transactions.

14. Personal information system

15. Question Database and conducting Quiz.
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Title of the
Course/ Paper

Operating Systems

Core -6

First Year & Second Credit: 4
Semester

Objective of

This course introduces the fundamental conceptperfating Systems

the course with case studied on Unix and Windows.
Course Unit 1: Introduction — Multiprogramming - Time slrag - Distributed
outline system - Real-Time systems - I/O structure - Duaten operation :

Hardware protection _ General system architectudperating systen
services - System calls - System programs - Systiesign and
implementation. Process Management: Process concé&pincurrent
process - Scheduling concepts - CPU scheduling hedding
algorithms, Multiple processor Scheduling

Unit 2: Process Management: Process Synchronizatenitical section
- Synchronization hardware - Semaphores, classmablem of
synchronization, Interprocess communication. Deddin
Characterization, Prevention, Avoidance, and Deiect

Unit 3: Storage management - Swapping, single aultipte partition
allocation - paging - segmentation - paged segnientavirtual memory
- demand paging - page replacement and algoritthresshing.
Secondary storage management - disk structure sfrace manageme
- allocation methods — disk scheduling - perforneaaied reliability
improvements - storage hierarchy.

Unit 4. Files and protection - file system organizatioile dperations -
access methods - consistency semantics - direstargture organizatio
- file protection - implementation issues - segufiencryption

Unit 5: Case Studies: UNIX and Windows operatipstsms.

1. Recommended Texts

(i)

2. Reference

0)

(i)
(i)
(iv)

A. Silberschatz P.B. Galvin, Gange, 2002, OperaBigstem Concepts!"6

Edn., Addison-Wesley Publishing Co., Boston.
Books
H.M. Deitel, 1990, An Introduction to Operating 8m®s, Addison

Wesley Publishing Co., Boston

D.M. Dhamdhare , 2002, Operating System, Tata MaGtdl, New
Delhi.

A.S. Tanenbaum , Operating Systems: Design and elmghtation,

Prentice-Hall of India, New Delhi.
Nutt, 2005, Operating SystemsEdition, Pearson Education, Delhi.
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Title of the
Course/ Paper

Programming in Java

Core -7 First Year & Second Semeste@redit: 4 \

Objective of | This course is to develop programming skills inalav

the course

Course Unit 1: Introduction to Java - Features of Java bje®t Oriented
outline Concepts - Lexical Issues - Data Types - Variablesays - Operators

Control Statements. Classes - Objects - Constructors - Overloag
method - Access Control - Static and fixed methedisner Classes
String Class - Inheritance - Overriding methodssing super-Abstrag
class.

ling

—

Unit 2: Packages - Access Protection - ImportingkBges - Interfaces
Exception Handling - Throw and Throws - Thread n&yonization -
Messaging - Runnable Interface - Inter thread Comoation -
Deadlock - Suspending, Resuming and stopping tkreag
Multithreading.

Unit 3: 1/0 Streams - File Streams - Applets —Esdrdndling - String
Objects - String Buffer - Char Array - Java Utési- Code
Documentation.

Unit 4. Networks basics - Socket Programming - Proxy Serve
TCP/IP Sockets - Net Address - URL - Datagrams -rRivig with
windows using AWT Classes - AWT Controls - Layouam&gers an
Menus, jdbc connectivity.

=

Unit 5 : Servlets — Environment and Role — Architeal Role for
servlets — HTML support — Generation — Server siddnstalling
Servlets- Servlet APT - servlet life cycle — HTMIo tserviet

communication.

1. Recommended Texts
C. S. Horstmann, Gary Cornell, 1999, Core Java R MBundamentals,

(i)
(ii)

Pearson Education, Delhi.
D.R. Callaway, 1999, Inside Servlets, Pearson Edutabelhi.

2. Reference Books
P. Naughton and H. Schildt, 1999, Java2 (The Comeference), Third

(i)

(i)
(iii)

Edition, Tata McGraw-Hill, New Delhi.

K. Moss, 1999, Java Servlets, Tata McGraw-Hill, Negthi.

H.M.Deital and P.J. Deital, 2005, Java: How to pamg, 5" Edition,
Pearson Education, Delhi.
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Title of the Practical —Ill: Java Programming Lab.
Course/ Paper
Core -8 First Year & Second Credit: 2
Semester
Objective of | This course gives practical training in programmnimgava.
the course
Course APPLICATION
outline 1. Determining the order of numbers generated randasilyg

Random Class.

Implementation of Point Class for Image manipulatio
Usage of Calendar Class and manipulation.

String Manipulation using Char Array.

Database Creation for storing e-mail addressesramipulation.
Usage of Vector Classes.

Implementing Thread based applications & Exceptiandling
(Synchronization & asynchronization).

APPLETS

8. Working with Frames and various controls.

9. Working with Dialogs and Menus.

10. Working with Panel and Layout.

11. Incorporating Graphics (Scaling Only).

APPLICATIONS FOR EVENTS HANDLING

13. Application Using jdbc Connectivity

14. HTML to Servlet Applications

15. Servlet to Applet communication

Noosrwd
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Elective — |

Title of the Visual Programming

Course/ Paper

Elective First Year & First Credit: 4
Semester

Objective of | This course introduces the basic concepts of ViBuagramming.
the course

Course Unit 1: Customizing a Form - Writing Simple ProgmmToolbox -
outline Creating Controls - Name Property - Command Buttoiccess
Keys - Image Controls - Text Boxes - Labels - MgssBoxes -
Grid - Editing Tools - Variables - Data Types -i&gr- Numbers.
Unit-2: Displaying Information - Determinate Loopideterminate
Loops - Conditionals - Built-in Functions - Funet® and
Procedures.

Unit 3: Lists - Arrays - Sorting and Searching <Bels - Control
Arrays - Combo Boxes - Grid Control - Projects whihltiple forms
- DoEvents and Sub Main - Error Trapping.

Unit-4: VB Objects - Dialog Boxes - Common Controls - MeRrus
MDI Forms - Testing, Debugging and Optimization eMing with
Graphics.

Unit-5 : Monitoring Mouse activity - File Handling File System
Controls - File System Objects - COM/OLE - automati DLL
Servers - OLE Drag and Drop — Accessing windows ARMisual
basic and Databases — Visual basic and the Internet

1. Recommended Texts
0] Gary Cornell, 1999, Visual Basic 6 from the Growp] Tata McGraw-
Hill, New Delhi .
(i) Noel Jerke, 1999, Visual Basic 6 (The Complete Refee), Tata
McGraw-Hill, New Delhi.
2. Reference Books
® B. Siler and J. Spotts, 2001, Special Editor usiigual Basic 6, PHI,
New Delhi.
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Title of the
Course/ Paper

E-Commerce

Elective First Year & First Credit: 4
Semester
Objective of | This course introduces the features of E-Commerce
the course
Course Unit 1: Overview of electronic commerce: introdootdefinition of
outline electronic commerce-potential benefits of elecitotwmmerce-interng

and www as enablers of electronic commerce-impdcilectronic
commerce on business models-electronic commerceurigeq
organization of topics-implications for the accaogt Electronic
commerce and the role of independent third partiagroduction-
consulting practices and accountants-independgpaession problem
new assurance services identified by the aicpa<dmpé Electronic
commerce on the traditional assurance functiordtparty Assurance g
web based electronic commerce-implications for taecounting.
Regulatory environment: introduction-cryptographyssues-privacy

issues-web linking-domain name dispuits-interndessdax-electronig

agreement and digital signature — Internet seryizeviders and
international libel laws-implications for the acecuing.

Unit 2: Edi electronic commerce and the internettroduction-
traditional Edi system-data transfer and standéndsicial Edi-Edi
systems and the internet-impact of Edi internetliegiions on the
accounting profession. Risks of insecure systemnodiiction-overview
of risks associated with internet transactionsritge associated risk
intranet associated risk-social engineering-rigsoaiated with busines

transactions- risks associated with confidentiadigintained archivalt

Master file and reference data- risks associatéial viius and malicious
implications of the accounting. Risks managementtoduction- contro

weekness vs control risks — Risk management paradigdisaster

recovery plans- Implications of the accounting.

Unit 3: Internet security standards:-introductiostgndard setting issus
and Committiees - security committiees and orgdioira- security
protocols and languages-messaging protocols —se@leetronic
payments and protocols-the role of accountants ntermet relateg
standard setting process. Cryptography and autaiain: introduction
message security issues- Encryption techniques-kRe@nagement

additional authentication methods-additional ngyutgation techniques|

Unit-4: Firewalls: introduction — firewall defined — TCP/tpen systen
interconnect (OSIl)-components of firewall-typicalinttionality of
firewalls- network topology-securing the firewadletors to consider i
firewall design — in-house solutions Vs commerdiad wall software-
limitations of security prevention provided by fiall. Introduction-the
set protocol — magnetic strip cards-smart cards-edeatr check-
electronic cash.

—

="

\

>S

)

=]
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Unit-5 : Intelligent agent: introduction-definitionf intelligent agent;

societies- intelligent agents and electronic conoe@nline information
Chain - limitations of agents- implications of thecounting. Web base
marketing: introduction-the scope of marketing-bess marketing an
information technology-strategy congruence-the fd&is applied tg

techniques-online advertisement mechanisms —web dgsign issues
Intelligent agent and their impacts on marketirgpteques.

1. Recommended Reference Books

capabilities of intelligent agent-level of agentpbitication-agent

internet marketing — the fifth “P”personalizatiomternet marketing

0] M. Greenstein, T. M. Feinman, 2000, Electronic Caroe, Tata
McGraw Hill, New Delhi.
(i) Kalakota & Whinston, 2000, Frontiers of Electrofiommerce, 8 Indian
Reprint, Pearson Edn., Delhi.
Title of the Programming in C
Course/ Paper
Elective First Year & First Semester |  Credit: 4 |
Objective of | This course introduces the concepts of Programimiia)
the course
Course Unit 1: C fundamentals — character set — idemtdied key works — dat
outline types — constants — variables — declarations —eegmns — statements

arithmetic, unary, relational and logical, assignmand conditiona
operators — library functions.

Unit 2: Data input/output functions — simple ¢ grams — flow of
control — control structures — switch, break andticme, go to
statements — comma operator.

Unit 3: Functions — defining, accessing functions — fumdiprototypes
— passing arguments — recursions — storage classedti file programs.

D

Unit 4: Arrays — defining and processing — passing arrayarictions —
multidimensional arrays — arrays and string — s$tm&s — passin
structures to functions — self referential struesu+ unions.

Unit 5 : Pointers — declarations — passing pointers to tiome —
operation in pointers — pointer and arrays — arcdysointers — structure
and pointers — files: creating, processing, opeaing closing — bit wisg
operations.

1%

1. Recommended Texts

(i)
(i)

Gottfried B S — Programming with C — Il Edition TMPUb Co Ltd.

B. W. Kernighan and D. M. Ritchie, 1990, The C Remgming Language,

Second Edition, PHI, New Delhi.
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2. Reference Books
0] A. N. Kanthane, 2005, Programming with ANSI and BiauiC, Pearson
Education, Delhi.
(i) J. R. Hanly and E. B. Koffman, 2005, Problem sajviand program
design in C, Fourth Edition, Pearson Educationdndi

Elective — 1l
Title of the Software Engineering
Course/ Paper
Elective First Year & Second Semester  Credit: 3 |

Objective of | This course introduces the concepts of Softwarerfthg, analysis,
the course design and testing.

Course
outline Unit 1: The Product-The Process-Project Managenf@ohcepts
Software Projects And Project Metrics

Unit 2: Software Project Planning-Risk Analysis dAAiManagementt
Project Scheduling And Tracking-Software QualitysAsance

Unit 3: Software Configuration Management-SystamgiBeering-
Analysis Concepts And Principles-Analysis Modeling.

Unit 4: Design Concepts and Principles-Architeatubesign-Use
Interface Design.

Unit 5 : Component level Design-Software Testing Technidbeiware
Testing Strategies-Technical Metrics For Software Ethics in
Information Technology.

1. Recommended Texts
(i) R. S. Pressman, 2005, Software Engineering A Ri@awdr’'s approach,
6" Edition, Tata McGraw-Hill, New Delhi.

2. Reference Books

0] l. Sommerville, 2001, Software Engineerindj, Bdition, Addison Wesley
Boston.
(i) Rajib Mal, 2005, -Fundamental of Software enginegrj 2" Edition ,
PHI, New Delhi.
(i)  N. E. Fenton, S. L. Pfleenger, 2004, SoftwarerMgt Thomson Asia,
Singapore.
3. Website, E-learning resources
(1) http://www.mhhe.com/pressman
Title of the Data Warehousing and Data Mining
Course/ Paper
Elective First Year & Second Semestet  Credit: 3]
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Objective of

This course introduces the basic concepts of watahousing and data

the course mining
Course Unit 1. Introduction: Data Mining tasks — Data Migi versus
outline Knowledge Discovery in Data bases — Relational lietas — Data

warehouses — Transactional databases — Objecttextiatatabases |~
Spatial databases — Temporal databases — Text ahinedia databases
— Heterogeneous databases - Mining Issues — IdetricSocial
implications of Data mining.

Unit 2: Data Preprocessing: Why Preprocess the dddata cleaning
Data Integration — Data Transformation — Data R#&doc— Data
Discretization.

Unit 3: Data Mining Techniques: Association Rulenivig — The Apriori
Algorithm — Multilevel Association Rules - Multidiemsional
Association Rules — Constraint Based Associationiihj.

Unit 4: Classification and Prediction: Issues regardings§ification
and Prediction — Decision Tree induction — Bayedtdassification —
Back Propagation — Classification Methods — Premiict- Classifiers
accuracy.

Unit 5 : Clustering Techniques: cluster Analysi€lustering Method
— Hierarchical Methods — Density Based Methods Hi€@uAnalysis —
Introduction to Advanced Topics: Web Mining , SpatMining and
Temporal Mining.

\*2)

1. Recommended Texts
® J. Han and M. Kamber , 2001, Data Mining: Conceptd Techniques,
Morgan Kaufmann, .New Delhi.
2. Reference Books
® M. H.Dunham, 2003, Data Mining : Introductory andvanced Topics ,
Pearson Education, Delhi.
(i) Paulraj Ponnaiah, 2001, Data Warehousing Fundamsentd/iley
Publishers.
(i)  S.N. Sivananda and S. Sumathi, 2006, Data Minitmnisan Learning,
Chennai.

3. Website, E-learning resources

http://www. academicpress.com
http://www.mkp.com

Title of the Software Testing
Course/ Paper
Elective First Year & Second Credit: 3

Semester

Objective of
the course

This course introduces the basic concepts of sodtwesting
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Course Unit 1: Introduction: Purpose — Productivity andafity in Software —
outline Testing Vs Debugging — Model for Testing — Bugs ypds of Bugs —+
Testing and Design Style.
Unit-2: Flow/Graphs and Path Testing — Achievapkths — Patl
instrumentation — Application — Transaction Flowsiiieg Techniques -
Data Flow Testing Strategies

Unit 3: Domain Testing: Domains and Paths — Dosiand Interface
Testing — Linguistic —Metrics — Structural MetricRath Products and
Path Expressions.

Unit-4: Syntax Testing — Formats — Test Cases — Logic Bassting —
Decision Tables — Transition Testing — States, eSt@raph, Stats
Testing.

Unit-5 : Verification and Validation — Fundameni&bols - Levels of
Testing — Testing Approaches — Types of Testingst Plan — Softwarg
Testing Tools: WinRunner — Silk Test

174

1%

1. Recommended Texts
0] B. Beizer , 2003, Software Testing Techniques,dhEDreamTech India,

New Delhi.
(i) K.V.KK. Prasad , 2005, Software Testing Tools, Dndach. India, New
Delhi.
2. Reference Books
® l. Burnstein, 2003, Practical Software Testing ri@per International Edn.

(i) E. Kit, 1995, Software Testing in the Real Worlohplroving the Process,
Pearson Education, Delhi.
(i)  R.Rajani, and P.P.Oak, 2004, Software Testinga Magraw Hill, New
Delhi.
3. Website, E-learning resources
() http://'www.amazon.com/gp/reader/0201877562kdf=dp_pt/102-1957971-
9723354#reader -link

Elective — Il

Title of the Internet Technology
Course/ Paper

Elective First Year & Second Credit: 3

Semester

Objective of | This course introduces the design of websites atgtnet
the course | technologies.

Course Unit 1. Introduction to Javascript — Advantage avascript —
outline Javascript Syntax — Datatype — Variable — Array peftor and
Expression — Looping Constructor — Function — Dyabox.

Unit 2: Javascript document object model — Intrdiuc— Object in
HTMI — Event Handling — Window Object — Documentjesit —
Browser Object — Form Object — Navigator objectcre®n object +
Build in Object — User defined object — Cookies
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Unit 3: Features of C# - C# and .NET framework ti@g started —
C# language fundamentals — classes and objectseritimce and
Polymorphism —Interfaces-Arrays — Indexers and €atibns —
Strings and Regular Expressions — Handling ExcaptioDelegates
and Events.

Unit 4: ASP. NET Language Structure — Page Structure — Page
event, Properties & Compiler Directives. HTML sereontrols —
Anchor, Tables, Forms, Files. Basic Web server @t Lable,
Textbox, Button, Image, Links, Check & Radio buttblyperlink.
Data List Web Server Controls — Check box list, iBdmlitton list,
Drop down list, List box, Data grid, Repeater.

Unit 5: Request and Response Objects, Cookies, Mipriith Data
— OLEDB connection class, command class, trangactass, data
adaptor class, data set class. Advanced Issuasa#, Application
Issues, Working with IIS and page Directives , Efrandling.
Security — Authentication , IP Address, Secure 81 & Client
Certificates.

1. Recommended Texts

(i)

(if)
(iii)

|. Bayross, 200, Web Enable Commercial Applicafivelopment Using
HTML, DHTML, Javascript, Perl CGI, BPB Publications

G.Buczek, 2002, ASP.NET Developers Guide, TMH.

Jesse Liberty, 2002, Programming C#”, Second Bdit@Reilly Press.

2. Reference Books

0] J. Jaworski, 1999, Mastering Javascript, BPB eahbns.
(i) T. A. Powell, 2002, Complete Reference HTML (Thigdlition), Tata
McGraw-Hill, New Delhi.
(i)  Richard Anderson, Professional ASP.NET, Wrox Pteds
(iv)  Jeffrey Ritcher, 2002, Appplied Microsoft .NET rmawork
Programming, Microsoft Press.
(v) Kumar Sanjeev and Shibi Panikkar, Magic of ASP.N#th C#, Firewall
Media.
Title of the Multimedia Systems
Course/ Paper
Elective First Year & Second Semester |  Credit:|3
Objective of | This course introduces the basic concepts of Meltiian Systems.
the course
Course Unit 1: Introductory Concepts: Multimedia — Defioits, CD-ROM ang
outline the Multimedia Highway, Uses of Multimedia, Intradion to making

multimedia — The Stages of project, the requiresh@nt make good
multimedia, Multimedia skills and training, Traiginopportunities i
Multimedia. Motivation for multimedia usage, Freqag domain
analysis, Application Domain.
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Unit 2: Multimedia-Hardware and Software: MultimadHardware -
Macintosh and Windows production Platforms, Hardwperipherals -
Connections, Memory and storage devices, Mediawsoft — Basiq
tools, making instant multimedia, Multimedia softeaand Authoring
tools, Production Standards.

Unit 3: Multimedia — making it work — multimedia iding blocks —
Text, Sound, Images, Animation and Video, Digitizatof Audio and
Video objects, Data Compression: Different alganishconcern to text,
audio, video and images etc., Working Exposure oaldT like Dream
Weaver, Flash, Photoshop Etc.,

Unit 4: Multimedia and the Internet: History, Internet wioidg
Connections, Internet Services, The World Wide Webols for the
WWW — Web Servers, Web Browsers, Web page maketseditors,
Plug-Ins and Delivery Vehicles, HTML, VRML, Desigm for the
WWW — Working on the Web, Multimedia Applications Media
Communication, Media Consumption, Media EntertaintheMedia
games.

Unit 5 : Multimedia-looking towards Future: Digital Commuaton and
New Media, Interactive Television, Digital Broadtiag, Digital Radio,
Multimedia Conferencing, Assembling and deliverangroject-planning
and costing, Designing and Producing, content afeht, Delivering,
CD-ROM technology.

1. Recommended Texts
(iv)  S. Heath, 1999, Multimedia & Communication SysteRuxal Press, UK.
(v) T. Vaughan, 1999, Multimedia: Making it work" ZEdition, Tata
McGraw Hill, New Delhi.
(vi) K. Andleigh and K. Thakkar, 2000, Multimedia SystBmsign, PHI, New
Delhi.

2. Reference Books
(iv)  Keyes, “Multimedia Handbook”, TMH, 2000.
(v) R. Steinmetz and K. Naharstedt, 2001, Multimediam@uting,
Communications & Applications, Pearson, Delhi.
(vi) S. Rimmer, 2000, Advanced Multimedia ProgrammiRgf], New Delhi..

Title of the Windows Programming

Course/

Paper

Elective First Year & Second Credit: 3
Semester

Objective of | This course introduces the concepts of Windows faraging.
the course

Course Unit 1: Windows Fundamentals — Programming Conceptdd
outline Vocabulary for Windows — Windows Development ToelResource
Information
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Unit 2: Application Framework- Project Utility — \ing Windows
Programming (Procedure Oriented) — Pie-chart Apgho

Unit 3: MFC Library — MFC Design Considerations e\features of
MFC Library — C Object — Simple Application and Tgate- Drawing
in Client Area- Fourier Series application with Beces- Bar Chart
with Resources.

Unit 4. Graph Applications — Word Processor ApplicationsOtE
Features and Specifications - Container Application

Unit 5 : Active X Controls — Create simple ActiveControls with MFC
— Customizing Controls — COM — DHTML- ATL vs. AcaX.

1. Recommended Texts

(ii)

L. Klander, 2000, Core Visual C++ 6, First Indiaaprint, Addison
Wesley, Boston.

2. Reference Books

(iii)
(iv)

C.H.Pappas and W.H.Murray, 1999, Visual C++ 6 (T@emplete
Reference), Tata McGraw Hill, New Delhi.

H. Schildt, 1999, Windows 98 Programming from theo@dUp, Tata
McGraw Hill, New Delhi.

Elective — IV: Practical Based on Elective -lll

Title of Practical — IV: Web Applications Lab.
the

Course/

Paper

Elective | First Year & Second Semester |  Credit: 2]

Objective | This course gives training in Web technologies.

of the
course
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Course
outline

10.

11.

a
b.
c.

d.

12.
13.
14.

. Create a document that accepts the user’'s nameext dield form and displays the same

. Create a single default error page for any errocsiging in the application.

. Write a script to create an array of 10 elementd armrange them in the ascending|or

descending order.

. Write a function in Javascript that takes a stiamgl looks at it character by character and

perform all the String manipulation..
Create a simple calculator which should perfornttedlmathematical operations.

. Create a document and add a link to it. Createvawi@dow on that document. When

the user moves the mouse over the link , it shimad the linked document on it.

the next time when the user visits the site infogrinim that he has accessed the site for the
second time, and so on.

. Create a Web form for an online library. This formust be able to accept the Membership

Id of the person borrowing a book, the name andflihe book, and the name of the book’s
author. On submitting the form, the user (the persorrowing the book) must be thanked
and informed of the date when the book is to bernetd. You can enhance the look of the
page by using various ASP.NET controls.

. Use a calendar control in the page to determineuhent date (when the book is borrowed)

and calculate the due date, which must be thre&swvfeem the current date. Display the due
date to the user.

. Create an array containing the titles of five neavias. Use this array as a data source fpr a

drop down list control. The page must be capabldigflaying the selected movie title to
the user when the user clicks on the submit button.
Create a virtual directory in IIS. Create a gloaiséix file and include the “Session_Start”
and “Session_End” and, “Application_BeginRequestid a“Application_EndRequest/

events. Write a simple ASP.NET page and executetfite browser. What is the output that
you get?
Create the Employee information and perform al thalidator controls. Create an
ASP.NET application. The application must consiétaoform that accepts the user’s
credentials and validate the same. The user isdlewed to purchase items from the site
by filling in a form. The user is finally informedhen the purchased goods will be delivefed
to him/her.

Use ASP.NET debugger to debug the application dutndevelopment
Enable tracing for the application. Display the rusetered data in the purchase form|as
trace information at the bottom of the purchasespag
Switch off tracing for the application.
Create the simple web services and test the service
Create a ASP.NET application.Send a simple E-Meyidur friends.
Create a DataBase application and perform all tperasions such as addition
deletion, insertion and updation etc.
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Elective

Title of the Practical VIII: Multimedia Systems Lab.

Course/ Paper

Elective First Year & Second Semestef  Credit: 2|

Objective of | This course gives practical training in various timédia software
the course

Course List of Practicals in Flash :

outline 8. To Move an object, to move an object in the path

9. Text flip, Text color change,
10. Creating a link using texts and objects, changetther of the
object.
11. Shape Tweening and Using shape hints, Motion tvaggihybrid
tweening.
12.Character Animation, Object Animation, Drawing Ireag
13. An application to show the masking effect.
14. Slide show presentation.
List of Practicals in Photoshop:
To create a greeting card, Create backgrpiotdre
Text effects, photo effects
Color , Buttons
Editing Images
. Designing web page
List of practicals in Dream weaver
6. Text Management
7. Tables — Layers
8. Creating menubar
9. Creating Pages and sites
10. Animation in images

©CONOPF
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Title of the
Course/ Paper

Practical VIII: Windows Programming Lab.

Elective

First Year & Second Semester|  Credit: 2

Objective of
the course

This course gives practical training in windowsgrnamming

Course
outline

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

SDK program for window creation and display.
Window Creation using CFrame wind

Usage of Mouse Routines.

Creating Menus for windows.

Implementing keyboard Accelerator.
Checking/ Unchecking and Enabling/Disabling Menus.
Inserting and Removing Menus at Runtime.
Floating Pop-up Menus.

MDI with cascaded and tiled window.

Creating modal and modeless Dialog box.
Creating Status Bar.

Using List Box with CList Box Class.

Using Edit Box with CEdit Class.

Working of Spin Button Controls.

Creating Graphics Editor.
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17. M.SC. DEGREE COURSE IN MATHEMATICS

SYLLABUS
Title of the Course ALGEBRA -I
Paper Number I
Category | Core Year I Credits 4 Course
Semeste | | Code

Pre-requisite

An introductory course in abstract alge

Course Outline

UNIT-I : Counting principle - class equation for finite groups and its
applications - Sylow's theorems (For theorem 2.12.1, First proof

only).
Chapter 2: Sections 2.11 and 2.12 (Omit Lemma 25)
UNIT -1l : Solvable group- Direct products- Finite abelian grouy-

Modules
Chapter 5 : Section 5.7 (Lemma 5.7.1, Lemma 5.7.Pheorem 5.7.1)

Chapter 2: Sections 2.13 and 2.14 (Theorem 2.14iily)
Chapter 4: Section 4.5

UNIT-IIl : Linear Transformations: Canonical forTriangular form-
Nilpotent transformations.
Chapter 6: Sections 6.4, 6.5

UNIT-IV : Jordan forn- rational canonical forr
Chapter 6 : Sections 6.6 and 6.7

UNIT -V: Trace and transpo- Hermitian, uniary, norma
transformations, real quadratic form.
Chapter 6 : Sections 6.8, 6.10 and 6.11 (Omit .9

Recommended Te»

I.N. Herstein.Topics in Algebr (Il Edition) Wiley, 2002

Reference Books

1. M.Artin, Algebra Prentice Hall of India, 199

2. P.B.Bhattacharya, S.K.Jain, and S.R.Nagi2asjc Abstract Algebrél
Edition) Cambridge University Press, 1997. (Indgatition)

3. 1.S.Luther and 1.B.S.Pasgilgebra,Vol. | -Groups(1996); Vol. II
Rings(1999), Narosa Publishing House , New Delhi

4. D.S.Dummit and R.M.FooteAbstract Algebra2™ edition, Wiley, 2002

5. N.JacobsorBasic Algebrayol. | & Il W.H.Freeman (1980); also
published by Hindustan Publishing Company, New Delh
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Title of the Course

REAL ANALYSIS |

Paper Number

Category | Core

Year | Credits 4 Course

Semeste | | Code

Pre-requisite

An introductory real analysis cou

Course Outline

UNIT -1 : Functions of bounded variatior - Introduction- Properties o
monotonic functions - Functions of bounded variatioTotal variation -
Additive property of total variation - Total variah on

[a, X] as a function of x - Functions of boundedliation expressed as the
difference of two increasing functions - Continuduactions of bounded

variation.
Chapter — 6 : Sections 6.1 t0 6.8

Infinite Series : Absolute and conditional convergence - Dirichlettsst

and Abel's test - Rearrangement of series - ®&iers theorem on

conditionally convergent series.

Chapter 8 : Sections 8.8, 8.15, 8.17, 8.18

UNIT -1l : The Riemann- Stieltjes Integral - Introduction- Notation -
The definition of the Riemann - Stieltjes integralinear Properties

Integration by parts- Change of variable in a RiemaStieltjes integral t

Reduction to a Riemann Integral — Euler's summatimnmula -
Monotonically increasing integrators, Upper anddountegrals - Additive

and linearity properties of upper and lower intégraRiemann's condition

- Comparison theorems.

Chapter - 7 : Sections 7.1t0 7.14

UNIT-Ill : The Riemarn-Stielties Integral - Integrators of bounde
variation-Sufficient conditions for the existencd Riemann-Stieltjes
integrals-Necessary conditions for the existence Rimann-Stieltjes

integrals- Mean value theorems for Riemann - $lintegrals - The

integrals as a function of the interval - Seconddamental theorem ¢
integral calculus-Change of variable in a Riemamtegral-Second Mea
Value Theorem for Riemann integral-Riemann-Stisitjantegrals
depending on a parameter-Differentiation underitkegral sign-Lebesgu
criteriaon for the existence of Riemann integrals.

Chapter-7: 7.15t0 7.26
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UNIT-IV : Infinite Series and infinite Products - Double sequence-

Double series - Rearrangement theorem for doultiess- A sufficient
condition for equality of iterated series - Multgation of series - Cesaro
summability - Infinite products.

Chapter - 8 Sec, 8.20, 8.21 to 8.26
Power series Multiplication of power series - The Taylor's issr
generated by a function - Bernstein's theorem {'&bmit theorem -

Tauber's theorem

Chapter 9 : Sections 9.14 9.15, 9.19, 9.20, 9223

UNIT -V: Sequences of Function- Pointwise convergence of sequen
of functions - Examples of sequences of real -e@liwnctions - Definition
of uniform convergence - Uniform convergence andtiooity - The
Cauchy condition for uniform convergence - Unifomonvergence of
infinite series of functions - Uniform convergeranad Riemann - Stieltje
integration — Non-uniform Convergence and Term-daynt Integration -
Uniform convergence and differentiation - Suffidieendition for uniform
convergence of a series - Mean convergence.

2]

Chapter -9 Sec 9.1 t0 9.6, 9.8,9.9, 9.10,9.11, 9.13

Recommended Te»

Tom M.Apostol :Mathematical Analys, 2" Edition, Narosa,198¢

Reference Books

1. Bartle, R.GReal Analysi, John Wiley and Sons Inc., 19

2. Rudin,W Principles of Mathematical Analysi8? Edition. McGraw Hill

Company, New York, 1976.

3. Malik,S.C. and Savita Arorathematical Anslysj3Viley Eastern

Limited.New Delhi, 1991.

4. Sanjay Arora and Bansi Lahtroduction to Real Analysi$Satya

Prakashan, New Delhi, 1991.

5. Gelbaum, B.R. and J. Olmst&hunter Examples in Analysidolden

day, San Francisco, 1964.

6. A.L.Gupta and N.R.Gupt®&rinciples of Real Analysi®earson
Education, (Indian print) 2003.
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Title of the Course

ORDINARY DIFFERENTIAL EQUATIONS

Paper Number

Category

Core

Year | Credits 4 Course

Semeste | | Code

Pre-requisite

UG level Calculus and Diffential Equatior

Course Outline

UNIT -I : Linear equations with constant coefficient:

Second order homogeneous equations-Initial valobl@ms-Linear
dependence and independence-Wronskian and a fofanWéronskian-
Non-homogeneous equation of order two.

Chapter 2: Sections 1 to 6

UNIT -II : Linear equations with constant coefficients
Homogeneous and non-homogeneous equation of ordeitial value
problems- Annihilator method to solve non-homogerssequation-
Algebra of constant coefficient operators.

Chapter 2 : Sections 7 to 12

UNIT-IIl : Linear equation with variable coefficients

Initial value problems -Existence and uniquenessittms — Solutions to
solve a non-homogeneous equation — Wronskian agdrlidependence —
reduction of the order of a homogeneous equatioomogeneous equatio|
with analytic coefficients-The Legendre equation.

Chapter : 3 Sections 1 to 8 (Omit section 9)

>

UNIT-IV : Linear equation with regular singular points

Euler equation — Second order equations with regigular points —
Exceptional cases — Bessel Function.

Chapter 4 : Sections 1to4 and 6to 8 (Omitstons 5 and 9)

UNIT-V : Existence and uniqueness of solutions to first oed@ations:
Equation with variable separated — Exact equation method of
successive approximations — the Lipschitz condition convergence of
the successive approximations and the existence tiem.

Chapter 5 : Sections 1 to 6 ( Omit Sections 7 tQ 9

Recommended Te»

E.A.CoddingtonA introduction to ordinary diffrential equation (3™
Printing) Prentice-Hall of India Ltd.,New Delhi, 88.

Reference Books

1.Williams E. Boyce and Richard C. Di PrinElementary differentie
equations and boundary value probledafin Wiley and sons, New York
1967.

2. George F Simmondifferential equations with applications and
historical notesTata McGraw Hill, New Delhi, 1974.

3. N.N. LebedevSpecial functions and their applicatigri2rentice Hall of
India, New Delhi, 1965.

4. W.T.Reid.Ordinary Differential EquationsJohn Wiley and Sons, Ne
York, 1971

5. M.D.Raisinghania,Advanced Differential EquationsS.Chand &
Company Ltd. New Delhi 2001

6. B.Rai, D.P.Choudhury and H.l. FreedmArCourse in Ordinary

W

Differential Equations, Narosa Publishing House, New Delhi, 2002,
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Title of the Course

GRAPH THEORY

Paper Number

v

Category

Core

Year | Credits 4 Course

Semeste | | Code

Pre-requisite

An elementary course in alge

Course Outli

ne

UNIT -1 : Graphs, subgraphs and Trees Graphs and simple gras—
Graph Isomorphism — The Incidence and Adjacencyibtat — Subgraphs
— Vertex Degrees — Paths and Connection — Cycleses — Cut Edges
ana Bonds — Cut Vertices.

Chapter 1 (Section 1.1 - 1.7)

Chapter 2 (Section 2.1 — 2.3)

UNIT-II :  Connectivity, Euler tours and Hamilton Cycles :
Connectivity — Blocks — Euler tours — Hamilton Gzl
Chapter 3 (Section 3.1 — 3.2)

Chapter 4 (Section 4.1 — 4.2)

UNIT -1ll : Matchings, Edge Colourings : Matchings— Matchings anc
Coverings in Bipartite Graphs — Edge Chromatic Nambk Vizing's
Theorem.

Chapter 5 (Section 5.1 — 5.2)

Chapter 6 (Section 6.1 — 6.2)

UNIT-IV Independent sets and Cliques, Vertex Colouring
Independent sets — Ramsey’s Theorem — Chromatic Nuyar — Brooks’
Theorem — Chromatic Polynomials.

Chapter 7 (Section 7.1 - 7.2)
Chapter 8 (Section 8.1 — 8.2, 8.4)

UNIT -V: Planar graphs : Plane and planar Grap— Dual graph«
Euler's Formula — The Five- Colour Theorem andRbar-Colour
Conjecture.

Chapter 9 (Section 9.1 — 9.3, 9.6)

Recommnended Tex

J.A.Bondy and U.S.R. MurthyGraph Theory and Applicatio ,
Macmillan, London, 1976.

Reference

Books

1. J.Clark and D.A.Holton ,A First look at Graph TheoryAllied
Publishers, New Delhi, 1995.
. R. Gould.Graph TheoryBenjamin/Cummings, Menlo Park, 1989.
. A.Gibbons, Algorithmic Graph Theory Cambridge University Pres
Cambridge, 1989.
4. R.J.Wilson and J.J.Watkin§raphs : An Introductory Approag¢tdohn
Wiley and Sons, New York, 1989.
5. R.J. Wilson, Introduction to Graph TheoryPearson Education,"4
Edition, 2004, Indian Print.
6. S.A.ChoudurA First Course in Graph TheoryMacMillan India Ltd.

wiN

1987.

Title of the Course ALGEBRA -1
Paper Number Vi
Category | Core Year I Credits 4 Course
Semeste | Il Code
Pre-requisite Algebra-I
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Course Outli

ne

UNIT -1 : Extension field< Transcendence of

Chapter 5: Section 5.1 and 5.2

UNIT-II :  Roots or Polynomials.- More about roots

Chapter 5: Sections 5.3 and 5.5

UNIT-IIl : Elements of Galois theo

Chapter 5 : Section 5.6

UNIT-IV : Finite fields- Wedderburn's theorem on finite division rir

Chapter 7: Sections 7.1 and 7.2 (Theorem 7.2.alp)

UNIT -V : Solvability by radical- A theorem of Frobeniu- Integral
Quaternions and the Four - Square theorem.

Chapter 5: Section 5.7 (omit Lemma 5.7.1, Lemma 5Zand Theorem
5.7.1)
Chapter 7 : Sections 7.3 and 7.4

Recommended Te»

I.N. Herstein.Topics in Algebr (Il Edition) Wiley 2002

Reference

Books

1. M.Artin, Algebra Prentice Hall of India, 991

2. P.B.Bhattacharya, S.K.Jain, and S.R.Nagiasjc Abstract Algebrél
Edition) Cambridge University Press, 1997. (Indgatition)

3. 1.S.Luther and 1.B.S.Pasgilgebra,Vol. | -Groups(1996); Vol. IRings,
(1999)Narosa Publishing House , New Delhi.

4. D.S.Dummit and R.M.FooteAbstract Algebra2™ edition, Wiley, 2002

5. N.JacobsorBasic Algebrayol. | & Il Hindustan Publishing
Company, New Delhi.

Title of the Course

REAL ANALYSIS -1l

Paper Number VIl
Category | Core Year I Credits 4 Course
Semeste | Il Code
Pre-requisite Real Analysi-I
Course Oultline UNIT-I : Measure on the Real line- Lebesgue Outer Measur-

Measurable sets - Regularity - Measurable Functiddsrel and Lebesgu
Measurability
Chapter - 2 Sec 2.1 to 2.5 of de Barra

D

UNIT-II : Inte gration of Functions of a Real variabl - Integration of
Non- negative functions - The General Integral erRann and Lebesgy
Integrals

Chapter - 3 Sec 3.1,3.2 and 3.4 of de Barra
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UNIT-IIl :  Fourier Series and Fouier Integrals - Introduction -
Orthogonal system of functions - The theorem or &pproximation - The
Fourier series of a function relative to an orthomal system - Propertig
of Fourier Coefficients - The Riesz-Fischer Thorefrhe convergence an
representation problems in for trigonometric serie¥he Riemann
Lebesgue Lemma - The Dirichlet Integrals - An gné representation fqg
the partial sums of Fourier series - Riemann's lizatzon theorem -
Sufficient conditions for convergence of a Fourseries at a particulg
point - Cesaro summability of Fourier series- Coussces of Fejes
theorem - The Weierstrass approximation theorem

Chapter 11 : Sections 11.1 to 11.15 of Apostol

UNIT-IV : Multivariable Differential Calculus - Introducton - The
Directional derivative - Directional derivative amsntinuity - The tota
derivative - The total derivative expressed in t®mwh partial derivatives
The matrix of linear function - The Jacobian matriXhe chain rule
Matrix form of chain rule - The meanvalue theorem for differentiabl
functions - A sufficient condition for differentidity - A sufficient
condition for equality of mixed partial derivativesTaylor's theorem fo
functions ofR" to R*

Chapter 12 : Section 12.1 to 12.14 of Apostol

UNIT -V : Implicit Functions and Extremum Problems : Functions witt
non-zero Jacobian determinants — The inverse fumctheorem-The
Implicit function theorem-Extrema of real valuedn@tions of severabl
variables-Extremum problems with side conditions.

Chapter 13 : Sections 13.1 to 13.7 of Apostol

Recommended Te»

1. G. de BarreMeasure Theory and Integrati, New Age Internationa
2003 (for Units | and II)

2. Tom M.Apostol Mathematical Analysj<™ Edition, Narosa 1989 (for
Units lll, IV and V)

1Y

wmw =

11%

Reference Books

1.Burkill,J.C. The Lebesgue Integl, Cambridge University Press, 19
2.Munroe,M.E.Measure and IntegratiorAddison-Wesley, Mass.1971.

4.Rudin, W.Principles of Mathematical AnalysiMcGraw Hill
Company, New York,1979.

5.Malik,S.C. and Savita Arordathematical Analysis)iley Eastern
Limited. New Delhi, 1991.

3.Royden,H.LReal AnalysisMacmillan Pub. Company, New York, 1988.

Title of the PARTIAL DIFFERENTIAL EQUATIONS
Course
Paper Number IX
Category | Core Year I Credits 4 Course
Semester I Code

Pre-requisite

UG level differential equations

Course Outline

UNIT-I : Partial Differential Equations of First Order: Formation and

solution of PDE- Integral surfaces — Cauchy Problem order egn- Orthogonal

surfaces — First order non-linear — Characteristics — Csmpatible system —

Charpit method. Fundamentals: Classification and canonical forms of PDE.

Chapter 0: 0.4 t0 0.11 (omit .1,0.2.0.3 and 0.11.1) and Chapter 1: 1.1 to
15
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UNIT-Il : Elliptic Differential E quations: Derivation of Laplace and Poisson
equation — BVP — Separation of Variables — Diritklé’roblem and Newmanh
Problem for a rectangle — Interior and Exteriori@itets’s problems for a circle
Interior Newmann problem for a circle — Solution bfplace equation i
Cylindrical and spherical coordinates — Examp@&sapter 2: 2.1, 22 ,2.5t0 2.138
(omit 2.3 and 2.4)

I

=

UNIT-IlIl :  Parabolic Differential Equations: Formation and solution o
Diffusion equation — Dirac-Delta function — Separat of variables method
Solution of Diffusion Equation in Cylindrical anglserical coordinates Examples
Chapter 3: 3.1 t0 3.7 and 3.9 (omit 3.8)

I

UNIT-IV :Hyperbolic Differential equations: Formation and solution of
one-dimensional wave equation — canocical reduction - IVP-
d’Alembert’s solution — Vibrating string — Forced V ibration — IVP and
BVP for two-dimensional wave equation — Periodic so  lution of one-
dimensional wave equation in cylindrical and spheri cal coordinate
systems — vibration of circular membrane — Uniquene ss of the
solution for the wave equation — Duhamel’s Principl e — Examples

Chapter 4: 4.1 to 4.12(omit 4.13)

UNIT-V: Green’s Function: Green'’s function for laplace Equation — methodsg of
Images — Eigen function Method — Green’s function the wave and Diffusion
equationsLaplace Transform method: Solution of Diffusion and Wave equation
by Laplace Transfornt-ourier Transform Method: Finite Fourier sine and cosirne
franforms — solutions of Diffusion, Wave and Lpaleguations by Fourier
Transform Method.

Chapter 5: 5.1 to 5.6 Chapter 6: 6.13.1 and 6.13.@nly (omit (6.14) Chapter 7:
7.10to 7.13 (omit 7.14)

Recommended
Text

S, Sankar Radntroduction to Partial Differential Equation®™ Edition,
Prentice Hall of India, New Delhi. 2005

1. R.C.McOwen Partial Differential Equations2™ Edn. Pearson Eduction, New Delhi, 2005.
2. 1.N.SneddonElements of Partial Differential EquationslcGraw Hill, New Delhi, 1983.

3. R. Dennemeyer)ntroduction to Partial Differential Equations an8oundary Value Problems,
McGraw Hill, New York, 1968.
M.D.RaisinghaniaAdvanced Differential EquationS,.Chand & Company Ltd., New Delhi, 2001.

Reference Books

Title of the Course

PROBABILITY THEORY

Paper Number

X

Category | Core

Year | Credits 4 Course
Semeste | I Code

Pre-requisite

UG level calculus and real analys

Course Outline

UNIT-I : Random Events and Random Variables: Random events
— Probability axioms — Combinatorial formulae — conditional
probability — Bayes Theorem — Independent events — Random
Variables — Distribution Function — Joint Distribution — Marginal
Distribution — Conditional Distribution — Independent random
variables — Functions of random variables.

Chapter 1: Sections 1.1 to 1.7

Chapter 2 : Sections 2.1t0 2.9
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UNIT-II : Parameters of the Distribution :  Expectation- Moments —
The Chebyshev Inequality — Absolute moments — Order parameters
— Moments of random vectors — Regression of the first and second

types.
Chapter 3 : Sections 3.1t0 3.8

UNIT-Ill: Characterist ic functions : Properties of characteristic
functions — Characteristic functions and moments — semiOinvariants
— characteristic function of the sum of the independent random
variables — Determination of distribution function by the
Characteristic function — Characteristic function of multidimensional
random vectors — Probability generating functions.

Chapter 4 : Sections 4.1 to 4.7

UNIT-IV : Some Probability distributions: ~ One point , two point ,
Binomial — Polya — Hypergeometric — Poisson (discrete) distributions
— Uniform — normal gamma — Beta — Cauchy and Laplace
(continuous) distributions.

Chapter 5 : Section 5.1 to 5.10 (Omit Section 5.11

UNIT-V: Limit Theorems : Stochastic convergence — Bernaulli law
of large numbers — Convergence of sequence of distribution
functions — Levy-Cramer Theorems — de Moivre-Laplace Theorem —
Poisson, Chebyshev, Khintchine Weak law of large numbers —
Lindberg Theorem — Lapunov Theroem — Borel-Cantelli Lemma -
Kolmogorov Inequality and Kolmogorov Strong Law of large
numbers.

Chapter 6 : Sections 6.1 to 6.4, 6.6 t0 6.9, 6.44d 6.12. (Omit Sections
6.5, 6.10,6.13 to 6.15)

Recommended Te»

M. Fisz,Probability Theory and Mathematical Statist John Wiley anc
Sons, New York, 1963.

Reference Books

1. R.B. Ash Real Analysis and Probabil, Academic Press, New Yor

1972

2. K.L.Chung,A course in ProbabilityAcademic Press, New York, 1974

4. R.DurrettProbability : Theory and Exampleg™ Edition) Duxbury

Press, New York, 1996.

5. V.K.Rohatgi An Introduction to Probability Theory and Mathencati

Statistics Wiley Eastern Ltd., New Delhi, 1988{#rint).

6. S.l.ResnickA Probability Path Birhauser, Berlin,1999.

7. B.R.Bhat Modern Probability Theory3® Edition), New Age
International (P)Ltd, New Delhi, 1999

GROUP A: ELECTIVE-I

Title of the Course

Al . FORMAL LANGUAGES AND AUTOMATA THEORY

Paper Number

\'

Category | Elective-l

Year | Credits 4 Course

Semeste | | Code

Pre-requisite

Elementary algebre
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Course Outline UNIT -1 :

Finite automata, regular expressions and reguangrars

Finite state systems — Basic definitions — Nonaeitgistic finite automata
— Finite automata with moves — Regular expressions — Regular grammars.
Chapter 2. Sections 2.1 t02.5

Chapter 9 Section 9.1

UNIT -11 :

Properties of regular sets.

The Pumping lemma for regular sets — Closure ptigeof regular sets —
Decision algorithms for regular sets — The Myhiliidde Theorem and
minimization of finite automata.

Chapter 3 : Sections 3.1to 3.4

UNIT-IIl : Context-free grammars

Motivation and introduction — Context-free grammarderivation trees-
Simplification of context-free grammars — Chomskymal form —
Greibach normal form.

Chapter 4 : Section 4.1t0 4.6

UNIT-IV : Pushdown automata

Informal description- Definitions-Pushdown automatal context-free
languages — Normal forms for deterministic pushdewiomat.

Chapter 5 : Sections 5.1 t0 5.3

UNIT -V : Properties of contex-free language

The pumping lemma for CFL’s — Closure propertigs36&L’'s — Decision
algorithms for CFL’s.

Chapter 6 : Sections 6.1 to 6.3

Recommended Te» John E.Hopcraft and Jeffrey D.Ulimelntroduction to Automata Theor
Languages and ComputatioNarosa Publishing House, New Delhi,
1987.
Reference Books 1. A. Salimaa,Formal Language, Academic Press, New York, 19

>

2. John C. Martin,Introduction to Languages and theory of Computatio
(2" Edition) Tata-McGraw Hill Company Ltd., New Delli997.

Title of the Course A2. FUZZY SETS AND THEIR APPLICATIONS
Paper Number \Y
Category | Elective- Year I Credits 4 Course
I Semeste | | Code
Pre-requisite Knowledge of graphs, relations, compositiol
Course Outline UNIT -1 : Fundamental Notion«Chapter I: Sec. 1 to €&
UNIT -1l .  Fuzzy GraphsChapter Il : Sec. 10 to 1¢
UNIT -1l . Fuzzy RelationsChapter II: Sec. 19 to 2€
UNIT-IV : Fuzzy Logic:Chapter lll: Sec.31 to 40 (omit Sec. 37
38, 41)
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UNIT -V : The Laws of Fuzzy CompositioChapter IV: Sec.43 to
49

Recommended Te»

A.Kaufman,Introduction to the theory of Fuzzy subs Vol.l,
Academic Press, New York, 1975.

Reference Books

1. H.J.ZimmermanrFuzzy Set Theory and its Applicati, Allied

Publishers, Chennai, 1996

2. George J.Klir and Bo YuaRkuzzy sets and Fuzzy Logic-Theory
and ApplicationsPrentice Hall India, New Delhi, 2001.

Title of the Course

A3. MATHEMATICAL ECONOMICS

Paper Number Vv
Category | Elective-I Year I Credits 3 Course
Semester | | Code
Instructional Hours Lecture Tutorial Lab Practice Total
per week 5 1 - 6

Pre-requisite

UG level Modern Algebra and Calculus

Objectives of the
Course

To initiate the study on consumer behaviour, Thafrfirms, Market
equilibrium. Welfare Economics.

Course Outline

UNIT-I: The Theory of Consumer Behaviour: Utility function —
Indifference Curves — Rate of Commodity SubstitutioExistence of
Utility Function — Maximizatin of Utility — Choicef a utility Index —
Demand function — Income and Leisure — Substitutiod Income Effects
— Generalization ta variables — Theory of Revealed Preference —
Problem of Choice in Risk.

Chapter 2: 2.1t0 2.10

UNIT-Il : The Theory of Firm: Production Function — Productivity
Curves — Isoquents — Optimization behaviour — Iripetmand Functions
— Cost Functions (short-run and long-run) — Homegeis Production
functions and their properties — CES Production diion and their|
Properties — Joint Products — Generalisatiom t@riables.

UNIT-III :  Market Equilibrium:  Assumptions of Perfect Competition
— Demand Functions — Supply Functions — Commodifyiltbrium —
Applications of the Analysis — Factor Market Eqilion — Existence of
Unigqueness of Equilibrium — Stability of Equilibriu— Dynamic
Equilibrium with lagged adjustment.

UNIT-IV : Imperfect Competition: Monopoly and its Applications —
Duopoly and Oligopoly — Monopolistic CompositiotMenopsony,
Duopsony and Oligopsony — Bilateral Monopoly

Chapter 6 : Sections 6.1t0 6.7

UNIT-V: Welfare Economics: Parato Optimality and the efficiency of
Perfect competition — The efficiency of Imperfeotrpetition — External
Effects in comsumption and Production — Taxes, Bidgsand
Compensation — Social Welfare functions — The thediSecond Best.
Chapter 7 : Sections 7.1to 7.7

Recommended Text

J.M.Henderson and R.E.Quanklicro Economic Theory- A Mathematical Approa(2i® Edn)
McGraw Hill, New York, 1971.
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1. William J. BaumolEconomic Theory and Operations Analysisggntice Hall of
India, New Delhi, 1978
2. A.C.ChiangFundamental Methods of Mathematical EconomliésGGraw Hill, New

York, 1984

3. Michael D. IntriligatorMathematical Optimization and Economic Thedentice Hall,

New York, 1971.

4. A. KautsoyiannisModern Microeconomic&™ edn) MacMillan, New York, 1979

Reference Books

Title of the Course

A4. PROGRAMMING IN C++ AND NUMERICAL METHODS
(Theory 75 marks(UE) + Computer Laboratory 25 markgCIA))

Paper Number V
Category | Elective-l Year I Credits 4 Course
Semeste | | Code
Pre-requisite Basics of computer programming

Course Outline

UNIT-I :
Tokens, Expressions and Control Structures — Famgin C++
Chapters: 3 and 4 (Balagurusamy)

UNIT-II :

Classes and Objects — Constructors and DestruetOperator
Overloading and Type conversions

Chapters : 5, 6 and 7(Balagurusamy)

UNIT-III :
Inheritance — Pointers — Virtual Functions and Rayphism
Chapters 8 and 9(Balagurusamy)

UNIT-IV :
The solution of Nonlinear Equations f(x)=0
Chapter2: Sec. 2.1 to 2.7(John H.Mathews)
Interpolation and Polynomial Approximation
Chapter 4: 4.1 to 4.4 (omit Sec. 4.5 & 4.6)(John Mlathews)

UNIT -V : Curve Fitting
Chapter 5: Sec. 5.1 to 5.3 (omit Sec. 5.4)( JohnMiathews)

Solution of Differential Equations
Chapter 9: Sec. 9.1 to 9.6 (omit 9.7 to 9.9) (Jolh Mathews)

Recommnded Texi

E. BalagurusamyObject Oriented Programming w C++, Tate
McGraw Hill, New Delhi, 1999.

John H.Mathewsd\umerical Methods for Mathematics, Science ar
Engineering (2™ Edn.), Prentice Hall, New Delhi, 2000

Reference Books

1.D. Ravichandra Programming wittC++, Tata McGraw Hill, Nev
Delhi, 1996
2. Conte and de Boofumerical AnalysisMcGraw Hill, New York,
1990

Computer Laboratory Practice Exercises :

Section | : Computer Language Exercises for Programing in C++ :
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1. Write a class to represent a vector (a serietoaf falues). Include member functions to perform
the following tasks: To create the vector, To mpdife value of a given element, To multiply by a
scalar value, To display the vector in the form, @@ 30,...). Write a program to test your class.

2.Create a cladsLOAT that contains one float data member. Overloathalfour arithmetic
operators so that they operate on the objed& OfAT .

3. Write a class called employee that contains aenamd an employee number. Include a member
function to get data from the user for insertiotoiabject, and another function to display the data

Write a main() program to create an array of emgdoyformation and accept information from the
user and finally print the information.

4. Write a program which shows the days from the sthyear to date specified. Hold the number of

days for each month in an array. Allow the useerter the month and the day of the year. Then the
program should display the total days till the day.

5. Write a program to use a common friend functioexohange the private values of two classes.

6. Write a program to include all possible binary @per overloading using friend function.

7. Write a program to read an array of integer numbarssort it in descending order. Use readdata,
putdata, and arraymax as member functions in &.clas

8. Write a program to read two character strings asel the overloaded ‘+' operator to append the

second string to the first.

9. Write a function that takes two Distance valuesiggiments and returns the larger one. Include a
main() program that accept two Distance values fileeruser, compare them and displays the larger.

10. Write a program to implement the concept of obgecfunction argument and returning objects.
11 Develop a program Railway Reservation Systemgudiybrid Inheritance and Virtual Function.
12.Using overloaded constructor in a class writecg@am to add two complex numbers.

13 .Create a class MAT of size(m,n). Define all possiblatrix operations for MAT type objects.

14. Write a program that determines whether a givenbmins a prime number or not and then prints
the result using polymorphism.

Sections Il : Numerical Methods Exercises for Proggmming in C++:

1. Non-Linear Equations

1.1 Bisection Method
1.2 Regula-falsi Method
1.3 Newton-Raphson Method
1.4 Secant Method
1.5 Fixed Point Iteration
2. Interpolation
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2.1 Lagrange’s Interpolation Formula
2.2 Newton Interpolation Formula

3. Curve Fitting

3.1 Least-Square line
3.2 Least-Square polynomial
3.3 Non linear curve fitting
4. Numerical Solution to Differential Equations

4.1 Euler’'s Method

4.2 Taylor's Method of order 4
4.3 Runge-Kutta Method of order 4
4.4 Milne-Simpson Method

GROUP B: ELECTIVE-II

Title of the Course

Bl. DISCRETE MATHEMATICS

Paper Number

Xl

Category | Elective-Il

Year | Credits 4 Course

Semeste | Il Code

Pre-requisite

Elementary algebre

Course Outline

UNIT -l : Lattices: Properties of Lattices: Lattice definitio— Modular
and distributive lattice; Boolean algebras: Bgsituperties — Boolean
polynomials, Ideals; Minimal forms of Boolean podynials.

Chapter 1: § 1 A and B § 2A and B. § 3.

UNIT-II : Applications of Lattices: Switching Circuits: Basic Definition
- Applications
Chapter 2:§1 Aand B

UNIT-IIl :  Finite Fields
Chapter 3:§ 2

UNIT-IV : Polynomials :Irreducible Polynomials over Finite fiel—
Factorization of Polynomials

Chapter 3: § 3 and §4.

UNIT -V: Coding Theory : Linear Codes and Cyclic Cod
Chapter 4§ 1 and 2

Recommended Te»

Rudolf Lidl and Gunter PilzApplied Abstract Algebi, Spinge-Verlag,
New York, 1984.

Reference Books

1. A.GiIll, Applied Algebra for Computer Sciené&entice Hall Inc.,
New Jersey.
2. J.L.GerstingMathematical Structures for Computer Scigte
Edn.), Computer Science Press, New York.
3. S.WiitalaDiscrete Mathematics- A Unified Approach,
McGraw Hill Book Co.

Title of the Course

B2. MATHEMATICAL PROGRAMMING

Paper Number

Xl

Category | Elective-ll

Year [ \ Credits 4 Course
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Senestel ‘ I \ ‘ ‘ Code ‘

Pre-requisite

Basic mathematical programming technigue:

Course Outline

UNIT-I : Integer Linear Programming: Types of Integer Linea
Programming Problems — Concept of Cutting Planem@y’s All Integer
Cutting Plane Method — Gomory’s mixed Integer GuftPlane method
Branch and Bound Method. — Zero-One Integer Progrizign

Dynamic Programming: Characteristics of Dynamic Programmi
Problem — Developing Optimal Decision Policy — Dyna Programming
Under Certainty — DP approach to solve LPP.
Chapters: 7 and 21.

UNIT -1l : Classical Optimization Methods: Unconstrained Optimizatic
— Constrained Multi-variable Optimization with Edjtya Constraints -
Constrained Multi-variable Optimization with inedipaConstraints

Non-linear Programming Methods: Examples of NLPP — General NLRP

— Graphical solution — Quadratic Programming — \Wself modified
Simplex Methods — Beale’s Method.
Chapters: 22 and 23

UNIT-IIl :  Theory of Simplex method :Canonical and Standard form
LP — Slack and Surplus Variables — Reduction of egsible solution to
Basic Feasible solution — Alternative Optimal salot — Unbounded
solution — Optimality conditions — Some complicago and thei
resolutions — Degeneracy and its resolution.
Chapter 24

D

UNIT-IV : Revised Simplex Method: Standard forms for Revise
simplex Method — Computational procedure for Stashidéorm | —
comparison of simplex method and Revised simpidethod.

Bounded Variables LP problem:The simplex algorithm

Chapters 25 and 27

UNIT -V: Parametric Linear Programming : Variation in the coefficient
¢ , Variations in the Right hand side, b

Goal Programming : Difference between LP and GP approach — Con
of Goal Programming — Goal Programming Model foratioh — Graphica
Solution Method of Goal Programming — Modified Sleyp method of]
Goal Programming.

Chapters 28 and 29

cept

Recommended Te»

J.K.Sharm: Operations Resear , Macmillan (India) New Delhi 200

Reference Books

1. Hamdy A. TahaDperations Researckseventh edition)
Prentice - Hall of India Private Limited, N&elhi, 1997.
2. F.S. Hiller & J.Liebermarintroduction to Operation Research
(7" Edition) Tata- McGraw Hill Company, New Delhi, @D
3. Beightler. C, D.Phillips, B. Wildé-pundations of Optimization
(2 Edition) Prentice Hall Pvt Ltd., New York, 1979
4. S.S. Rao©Optimization Theory and Application#/iley Eastern Ltd.
New Delhi. 1990

Title of the Course

B3. WAVELETS

Paper Number

Xl

Category | Elective-Il

Year | Credits 4 Course

Semeste | Il Code

Pre-requisite

Basic Analysis and Linear Algebr:

336




Course Outline

UNIT -l :
The Discrete Fourier Transforms

Chapter 2: 2.1t0 2.3

UNIT-II ;
Wavelets orZ,

Chapter 3: 3.1t0 3.3

UNIT -1l :
Wavelets orr

Chapter 4: 4.1to 4.7

UNIT-IV :
Wavelets orR

Chapter 5:5.1t0 5.5

UNIT -V
Wavelets and Differential Equations
Chapter 6: 6.1 t0 6.3

Recommended Te»

Michael W.FrazierAn Introduction to Wavelets through Linear Alge,
Springer Verlag, Berlin, 1999

Reference Books

1. C.K.Chui,An Introduction to Wavele Academic Press, 19

2. E.Hernandez and G.Weigs First Course in Wavelet€RC Press,
New York,1996

3. D.F.Walnut]ntroduction to Wavelet AnalysiBirhauser,
2004.

Title of the Course

B4. JAVA PROGRAMMING
(Theory 75 marks(UE) + Computer Laboratory 25 marks  (CIA))

Paper Number

XI

Category | Elective-
1

Year | Credits 4 Course

Semeste | Il Code

Pre-requisite

Knowledge in Programming in C / C+

Course Outline

UNIT -l : Jeva Tokens= Java statemen- Constant— Variables—- Data

types
Chapters 3 and 4

UNIT -1l : Operator— Expression— Decision making and Branchir
Chapters 5,6 and 7

UNIT-III :

Classes — Objects — Methods — Arrays — Stringgeetdrs — Multiple
Inheritance

Chapters 8, 9 and 10

UNIT -1V : Multithreaded Programmir— Managing errors an
Exceptions
Chapters 12 and 13

UNIT -V : Applet Programmin
Chapter 14
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Recommended Te» E. BalagurusamyProgramming with Jav— A primel, Tata McGraw Hil

Publishing Company Limited, New Delhi, 1998.

Reference Books 1. Mitchell Waite and Robert LaforData Structures an

Algorithms in JavaTechmedia (Indian Edition), New Delhi, 1999

2. Adam DrozdekData Structures and Algorithms in Jay&rown/Cole),
Vikas Publishing House, New Delhi, 2001.

Computer Laboratory Exercises

Section 1. CLASSES,OBJECTS,INHERITANCE,INTERFACE

1.

Design a class to represent a bank Accountidieclhe following members:

Data Members: Methods:

(1) Name of the Depositor (1) To Assign mitralues.

(2)Account Number (2) To depas amount.

(3)Type of account (3)To withel an amount after checking the balance.
(4)Balance (4)To display the name and balance.

Write a Java program for handling 10 cusisn

Java lacks a complex datatype. Write a compkessdhat represents a single Complex number
and includes methods for all the usual operati@ngddition, subtraction, multiplication,
division.

Section 2 : EXCEPTION HANDLING, MULTITHREADING AND PACKAGES

Write a Java program to handle different tygfiemxaeptions using try, catch and finally
statements

Write a Java program to implement the behrafithreads.
(@) To create and run threads.
(b) To suspend and stop threads.
(c) To move athread from one statartother.
(d) By assigning a prioity for eachetfd.

Create three classes Protection, Derived amikBackage all in same package. Class
Protection is a base class for the class DerivedSamePackage is a seperate class. Class
Protection has three variables each of type m@jpedtected and public. Write a program that
shows the legal protection modes of all the différariables.

Section 3: APPLET PROGRAMMING

6.

7.

8.

Write an applet to draw the following shapesCane b)Cylinder c)Cube d)
Square inside a circle e) Circle inside a square.

Creating a Java applet which finds palindromesentences. Your applet will have two input
controls; One input will be a text field for entggisentences, the other input will be a text field
or scroll bar for selecting the minimum length &éimgrome to be shown. Your applet will
output the first 10 palindromes it finds in the teerce.

Write a program which displays a text messageirng down the screen by moving left to right
and modify the above program instead of text moW#om left to right it moves top to bottom.

Section 4 : AWT FORMS DESIGN USING FRAMES

9

10.

Create a frame that contains 3 text fields and boittons for basic arithmetic operations. You
have to enter two numbers in first two text field3n clicking the respective button that answer
should be displayed in the last text filed.

Create a frame with check box group contaiftegtangle, Circle, Triangle, Square. If the
particular value is true then the correspondingstsinould be displayed.
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18. M.Sc. DEGREE COURSE IN MEDICAL LABORATORY

TECHNOLOGY
SYLLABUS
SEMESTER |
Title of the paper | Basis in Human Anatomy and Physiology -Core-1
Category: C Year & Semester | Credits Subject code
First year & First | 4
Semester
Pre-requisites Bachelor degree in any life science discipline
Objective To understand the anatomical feature of various systems
and its
functions

Course outline: (Basis in Human Anatomy and Physiol ogy)

UNIT |

Scope of Anatomy and Physiology, Definition of various terms used in
anatomy. Structure of cell, function of its components. Types, structure,
histology and functions of tissues - epithelial, connective and nervous.
Morphological, functional and biochemical maturation of tissues. Muscle -
types and mechanism of contraction. Identification of a histological section.
Histology of important organs.

UNIT I

Composition and functions of blood and Ilymph. Circulatory system.
Development and functions of red and white blood cells and platelets. Blood
coagulation. Structure and functions of heart. Cardiac cycle. ECG. Blood
pressure, cardiac output. Spleen and lymphoid cells. Structure and functions

of lungs and mechanism of respiration.
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UNIT I
Structure and functions of digestive system - stomach, liver, pancreas, gall
bladder and intestine. Digestion, absorption and excretion. Structure and
functions of excretory system-kidney. Formation and composition of urine.
Micturition. GFR. Renal regulation of fluid, electrolytes and acid - base
balance.

UNIT IV

Structure and functions of central nervous system - brain, spinal cord, nerves
and neurons. Transmission of nerve impulses and neurotransmitter. CSF -
formation, composition and functions. Structure and function reproductive

system. Physiology of pregnancy, parturition and lactation.

UNIT V

Human Rights and human relation education - historical development, national
and international. State, national and international instruments. Article 21 of
Indian Constitution. Human relations - political, ethnic and communal
relations, socio - cultural relations, organization relations and related human
rights. Economics of human rights and relations/Adam Smith's thoughts of

moral sentiments. Economic philosophy - Thirukkural.

Reference Books:

Human Physiology — Stuart Era Fox.

Textbook of Medical Physiology — Guyton and Hall, 2001, 10" edition.
Recommended Books:

General Physiology — A. Mariakuttian & N. Arumugam.

Indian Books:
Textbook of Physiology and Nutrition — M. Swaminathan
Web Sites:
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www.sciencedirect.com

Title of the paper | Biochemistry - Core -2

Category: C Year & Semester | Credits Subject code
First year & First | 4
Semester
Pre-requisites Bachelor degree in any life science discipline
Objective To understand the chemistry of living organisms

Course outline: (Biochemistry)
UNIT |
Classification, chemical structure, properties and functions of carbohydrates,

aminoacids, proteins, lipids and nucleic acids.

UNIT Il

Enzymology - enzyme classification coenzymes, determination of active site,
specificity, types of catalysis, basic aspects of chemical kinetics - Michaelis -
Menten equation, enzyme kinetics - factors which affect enzyme activity and
inhibitors, allosteric enzymes, general mechanism of enzyme catalysis.

UNIT 111

Structure of cell and assembly of biological membranes - membrane lipids,
integral and peripheral membrane proteins and their isolation. Structure and
functions of glycoprotein. RBC membrane as a useful experimental system,
membrane models, liposomes, membrane fluidity.

UNIT IV

Metabolism and regulation of Carbohydrates - Glycolysis. TCA cycle, HMP
shunt and Gluconeogenesis and their regulation. Electron transport, oxidative
phosphorylation, Chemiosmotic theory, inhibitors of phosphorylation.
Components of the electron transport system. Redox potential, mechanism of
oxidative phosphorylation, inhibitors of phosphorylation - chemiosmotic theory.

Metabolism and regulation of Nucleic acids and Nuclectides.
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UNIT V
Metabolism of lipoproteins, fatty acids and phospholipids. Metabolism of

purine and pyrimidine nucleotides.

Reference Books:

Biochemistry by Geoffrey L Zubay, Fourth Edition, 1998

Fundamentals of Biochemistry by Donald Voet, Judith Voet and Pratt, second
edition, 1995

Harper's Biochemistry by Murray etal. Appleton and Lange Publishers, 25"
edition, 2000.

Recommended Books:
Principles of Biochemistry with human focus by Garrett and Grisham, Harcourt

College Publishers, Orlando, Florida, USA. 2002
Principles of Biochemistry by Lehninger, Nelson and Cox, fourth edition, W H

Freeman and Company, New York, USA, 2005.

Indian Books:
Biochemistry — Sathyanarayana U, 2002, Arunabha Sen Books & Allied (P) Ltd,

Kolkata.

Web Sites:
http://golgi.harvard.edu/biopages.html

www.whfreeman.com/biochem5

http.//www.harcourtcollege.com
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Title of the paper | Practical | (Biochemistry) - Core -3

Category: C Year & Semester | Credits Subject code
First year & First | 4
Semester

Pre-requisites Bachelor degree in any life science discipline

Objective To get hands on training in advanced biochemical
techniques

Course outline: (Practical | - Biochemistry)

2.
3.
4.

Estimation of carbohydrates, protein, lipid, nitrogen, inorganic
phosphorus, calcium and iron.

Assay of alkaline phosphatase and Lactate dehydrogenase.

Separation of proteins, lipoproteins, lipids, Carbohydrates.

Fractional analysis of intracellular organelles of liver tissue by

centrifugation.

Reference Books:

Varley's Practical Clinical Biochemistry by Alan H Gowenlock, published by
CBS Publishers and distributors, India Sixth Edition (1988).

Tietz Fundamentals of Clinical chemistry — Burtis and Ashwood, Fifth Edition, WB

Saunders Company, Oxford Science Publications USA, (2001)

Practical Biochemistry — Keith Wilson & John Walker, fifth edition, Cambridge
Universtiy Press, UK (2000).

Analytical Biochemistry & Separation Techniques — Palanivelu third edition
(2004).

Biochemical calculations — Irwin H. Segel, second edition, John Wiley & Sons,
USA (1976).
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Introduction to Practical Biochemistry by Sawhney and Randhir Singh, Narosa
Publishing House, London (2000).

Experiments in Biochemistry — A Hands on Approach by Shawn O Farrell and
Ryan T Ranallo, Thomson Learning Inc., USA (2000)

Recommended Books:

Principles of Instrumental analysis — Skoog, Holler, Nieman, fifth edition
Published by Harcourt College Publishers, Singapore (2001).

Essentials of Practical Biochemistry by Lalit M Srivatsava, Nibhriti Das, Subrata
Sinha, Published by CBS Publishers and Distributors, India, (2002)

Indian Books:
Analytical Biochemistry & Separation Techniques — Palanivelu third edition
(2004).

Title of the paper | General Chemistry -Elective -1

Category: E Year & Semester | Credits Subject code
First year & Fourth | 3
Semester

Pre-requisites Bachelor degree in any life science discipline

Objective To understand the physical and chemical properties of
molecules

Course outline: (General Chemistry)

UNIT |

Atomic and molecular structure - molecular orbitals, ionic bond, covalent bond,
multiple bond, polarity of hydrogen bond, van der Waals interaction molecular

orbital theory, hybridization, stereo -chemistry.

UNIT I
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lonic equilibria - Ostwald's diluter law - determination of dissociation
constants, ionic product of water, pH value, acids and bases, solubility
product, ionization constant, normality, molarity, molality, mass and weight, Sl

system of Units, electronegativity, dielectric constant.

UNIT 111

Chemical and physical properties of solids, liquids, gases and colloids - boiling
point, freezing point, adhesion, specific gravity, density, surface tension,
viscosity, osmosis, molecular volume, refractivity, molecular structure and

bonding.

UNIT IV
Coordination chemistry - nomenclature, Werner’s theory, conductivity and
precipitation studies, structure of EDTA, geometrical and optical isomerism,

linear and tetrahedral compounds, applications of coordination compounds.
UNIT V
Chemical Kinetics - Complex reaction, transition state theory and collision

theory, reactions in solutions, effect of solvent polarity and ionic strength.

Reference Books:

1. Text book of quantitative inorganic analysis - Al Vogel.

2. Fundamentals of general, organic and biological chemistry - John R.
Holum.

3. Organic chemistry of biological compounds - Robert Barker

4. Chemistry - Molly M Bloomfield.

Title of the paper | Nutritional Biochemistry -Elective -2

Category: Elective | Year & Semester ) )
Credits Subject code

First year & First 3

Semester
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Pre-requisites Bachelor degree in any life science discipline

Objective To understand the human nutrition

Course outline: (Nutritional Biochemistry)

UNIT |

Definition for nutrition, nutrients, body weight, body composition.
Measurement of energy expenditure, basal metabolic rate, calorific value,
respiratory quotient, nutritional requirements of carbohydrates, proteins and

lipids. Deficiency states of carbohydrate, proteins and lipid, RDA.

UNIT I
Nutritional requirements of vitamins (fat and water soluble) - structure,

functions, deficiency states, dietary source, RDA.

UNIT I
Nutritional requirements of minerals- functions, deficiency states, dietary

source, RDA.

UNIT IV
Nutrition and Body’s defense- Dietary guidelines for disease prevention.
The process of cancer development, the body’'s defense system and nutritional

therapy.

UNIT V
Dietary management with special reference to diabetes mellitus,
cardiovascular diseases, nephritis, cirrhosis, jaundice, ulcer and malnutrition

(kwarshiorkar and marasmus).

RECOMMENDED BOOKS
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Human nutrition and Dietetics — Davidson and Passmore
Food science — M.S. Swaminathan.

Nutritional Biochemistry — Tom Brody, 1994, Academic press, USA.

A 0N PF

Antioxidant status, diet, nutrition and health - Andreas M Pappas, 1996.
Published by CRC Press. Washington, DC.
5. Text book of Physiology and Nutrition- M. Swaminathan.

SEMESTER I

Title of the paper | Clinical Biochemistry-Core -4

Category: C Year & Semester | Credits Subject code
First year & First | 4
Semester
Pre-requisites Bachelor degree in any life science discipline
Objective To understand the biochemical basics of disease based on

clinical investigations

Course outline: (Clinical Biochemistry)

UNIT |

Diseases related to carbohydrate, protein, lipid and nucleic acid - deficiency
states, in born errors in their metabolism, genetic disorders. Detection of these

anomalies.

UNIT I

Clinical enzymology - enzymes in plasma and their origin, general principles of
assay. Clinical significance of enzymes and isoenzymes (LDH, CK,
phosphatase, 5' nucleotidase, amylase, lipase, acetyl choline esterase,
transaminase and gamma glutamyl transferase. Measurement of serum
enzymes in diagnosis, with special reference to myocardial infarction, liver,

muscle and bone diseases and malignancy.
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UNIT I
Hypertension, atherosclerosis, coronary artery disease, myocardial infarction.
Diagnosis - measurement of ECG, BP, cardiac output. Respiratory diseases -

bronchitis, chronic obstructive pulmonary disease and asthma.

UNIT IV

Malabsorption syndrome, acidity, ulcers - gastric, duodenal and peptic, colon
cancer, pancreatitis, diabetes mellitus, gastric and pancreatic function tests.
Diseases relating to liver - jaundice, cirrhosis, hepatitis, cholestasis,
cholelithiasis, hepatic coma, carcinama, inherited diseases of bilirubin
metabolism - liver function tests.

Diseases related to kidney - nephritis, nephrosis, uremia, renal failure, renal
calculi, renal hypertension, renal tubular acidosis, diabetes insipidus. Kidney

function tests. Dialysis - hemodialyis and peritoneal dialysis.

UNIT V

Composition of CSF. Diseases related to CNS - meningitis, encephalities,
epilepsy, Parkinsons, Alzheimers, cerebral palsy.

Diseases of immune system - AIDS, autoimmune disease, Detection of these

anomalies. Biochemical changes in cancer - detection of tumor markers.

Reference Books:

Varley's Practical Clinical Biochemistry - Alan H Gowenlock, published by CBS
Publishers and distributors, 1988, 6th edition, India.

Textbook of Biochemistry with clinical correlations-T.M.Devlin, 2002, 5th edition.
Biochemistry: A case oriented approach- Montgomery, Comway, Spector,
Chappell, 1996, 6th edition, Mosby Publishers, USA.

Recommended Books:
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Tietz Fundamentals of Clinical chemistry — Burtis and Ashwood, 2001, 5th

edition, WB Saunders Company, Oxford Science Publications USA.
Indian Books:
Text book of Biochemistry : A clinically oriented approach - Dinesh Puri, B.I,

2002, Churchill Livingstone Inc., India.
Text Book of Medical Biochemistry — Chatterjea & Schinde, 2000 4™ edition.

Title of the paper | Immunology -Core-5

Category: C Year & Semester | Credits Subject code
First year & |4

Second Semester

Pre-requisites Bachelor degree in any life science discipline

Objective To understand the concept of defense mechanisms

Course outline: (Immunology)

UNIT |

Introduction and definition, Innate and acquired immunity, factors affecting
immunity. Cells of immune system - stem cells, lymphocytes, B and T cells,
macrophages, null cells, natural killer cells, eosinophils, basophils,

neutrophils, mast cells and platelets.

UNIT I
Antibody - structure, properties and functions, Antigens - properties and
function, antigen - antibody reactions, antigenicity, essential factors for

antigenicity, antibody diversity
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UNIT I

Complement - salient features of complement, complement activation,
classical pathway, alternate pathway, complement fixation, biological functions
of complements. Hypersensitivity - factors governing hypersensitivity, types of

hypersensitivity, immediate and delayed hypersensitivity.

UNIT IV

Auto immune disease - classification, pathogenesis, diagnosis and treatment
of auto immune diseases, AIDS, Addison’s disease, rheumatoid arthritis.
Tumor immunology - surface changes on tumor cells, immune response to

tumors, approaches to cancer therapy, immunodiagnosis of solid tumors.

UNIT V

Transplantation - Graft versus host reaction, immunosuppressants, molecules
involved in rejection, mechanism of rejection and prevention of graft rejection,
histocompatibility.

Immunological techniques - Radio immuno assay, ELISA, immuno
electrophoresis, Western blot, immunodiffusion, production of monoclonal and

polyclonal antibodies and their applications, flow cytometry.

Reference Books:

Immunological techniques - D.M.Weir, 1992, 3 Volumes. Black well scientific
Publication.

Immunology — L. Roitt, 1996, Black well Scientific Publications.

Medical Immunology- T.G. Parslow, D.P. Stites, A.L. Terr, 2001. I0th edition,
McGraw-Hili publishing.

Kuby Immunology - R.A.Goldsby, TJ.Kindt & B.A.Osborne 2000, Freeman and
Company

Monoclonal antibodies- H.Zola. 2000, Bios Scientific Publishers Itd.
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Recommended Books:

Essential Immunology- Ivan M. Roitt and Peter J. Delvis, 10" edition,
Blackwell

Science Pub.,USA.

Immunology for Life Scientists - Lesley Janes Eales, 2" edition, Wiley Pub.
Immunology-Janes Kuby, Fifth edition, W.H.Freeman and company, New
York. Antibodies- Their structure and Function - Steward, M.W., 1984,
Chapman

And Hall, New York.

Il.Ransohoff Richard et al., 1996, Cytokines and the CNS, CRC Press Boca
Raton. 12Joshi, K.R & Osama, N.O., 1998, Immunology, Agro Botanica
Bikaner.

Indian Books:

Immunology: introductory textbook - I|.Nandini Shetty, 1996, New Age
International, New Delhi.

Websites:

http://www.piercenet.com/resources/browse.cfm

www.portlandpress.com

www.library.csusm.edu/course quides/biology

www.immunologylink.com

http://www.wiley.com/college/bio/karp12791/weblinks.html

351



Title of the paper

Practical 1l (Clinical Biochemistry)-Core

-6

Category: C

Year & Semester
First

Second semester

year &

Credits
4

Subject code

Pre-requisites

Bachelor degree in any life science discipline

Objective

To get hands on training in Biochemical techniques based

on clinincal investigation

Course outline: (Practical 1l -Clinical Biochemistr y)

1. Collection and preservation of blood and urine.
2. Estimation of blood glucose, Glucose Tolerance test, Urea, Serum
creatinine, total protein, A/G ratio, cholesterol, triglycerides,

phospholipids.

3. Clinical Enzymology - Determination of the activity of Glutamyl
transferase, alkaline phosphatase, Creatine kinase, Lactate
dehydrogenase, aspartate transaminase, alanine transaminase,
amylase.

4. Quantitative analysis of urine - Urine glucose, urea, uric acid, creatinine
calcium, chloride.

5. Analysis of calcium, oxalate, urate and xanthate in renal calculi.

6. Analysis of liver, gastric, pancreatic and kidney function tests.

7. Measurements of BP, ECG - interpretation.

Reference Books:
Varley's Practical Clinical Biochemistry by Alan H Gowenlock,

CBS Publishers and distributors, India Sixth Edition (1988).
Tietz Fundamentals of Clinical chemistry — Burtis and Ashwood, Fifth Edition, WB

Saunders Company, Oxford Science Publications USA, (2001)
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Practical Biochemistry — Keith Wilson & John Walker, fifth edition, Cambridge
Universtiy Press, UK (2000).

Analytical Biochemistry & Separation Techniques — Palanivelu third edition
(2004).

Biochemical calculations — Irwin H. Segel, second edition, John Wiley & Sons,
USA (1976).

Introduction to Practical Biochemistry by Sawhney and Randhir Singh, Narosa
Publishing House, London (2000).

Experiments in Biochemistry — A Hands on Approach by Shawn O Farrell and
Ryan T Ranallo, Thomson Learning Inc., USA (2000)

Recommended Books:

Principles of Instrumental analysis — Skoog, Holler, Nieman, fifth edition
Published by Harcourt College Publishers, Singapore (2001).

Essentials of Practical Biochemistry by Lalit M Srivatsava, Nibhriti Das, Subrata
Sinha, Published by CBS Publishers and Distributors, India, (2002)

Indian Books:

Analytical Biochemistry & Separation Techniques — Palanivelu third edition
(2004).
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Title  of the | Endocrinology - Elective -3

paper

Category: E Year & | Credits Subject code
Semester 3
First year &
Second

Semester

Pre-requisites Bachelor degree in any life science discipline

Objective To introduce to the students the biochemical
aspects of nutrition and information about the

Endocrine system and its signal transduction.

Course outline: (Endocrinology and Nutritional Bioc hemistry)

UNIT |
General concepts of endocrinology - the endocrine system, hormones -
chemical nature, types, hormone action, regulatory feedback, hormone -

receptor interaction. Concepts of hormone assay.

UNIT Il

Hypothalamus and pituitary - anatomy, chemistry, functions, regulation and
diseases related to the hormones of these glands. Detection of anomalies.
Thyroid and parathyroid anatomy, chemistry, functions, regulation and

diseases related to the hormones of these glands. Detection of anomalies.

UNIT 111

Adrenal cortex and medulla anatomy, chemistry, functions, regulation and
diseases related to the hormones of these glands. Detection of anomalies.
Gonadal hormones - anatomy, chemistry, functions, regulation and diseases
related to the hormones of these glands. Detection of anomalies.

Endocrinology of pregnancy and lactation.
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UNIT IV
Pancreatic and gastric anatomy, chemistry, functions, regulation and diseases

related to the hormones of these glands. Detection of anomalies.

UNIT V
Prostaglandins, leukotrienes, thromboxanes, structure, functions, regulation
and significance. Methods of detection. Hormones involved in calcium and

phosphate metabolism. Diseases related to its metabolism.
Reference Books:

Williams Text book of Endocrinology - Wilson and Foster 8th edn.

Mechanisms of hormone action - Autin and Shor.
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SEMESTER- Il

Title of the paper | Extra Discipliniary - Elective -4

Category: ED Year & Semester | Credits Subject code
First year & |3

Second Semester

Pre-requisites Bachelor degree in any life science discipline

Objective -

Course outline: (Basics in Physiology)

Unit—1
Types, structure and functions of tissues — epithelial, connective and nervous
tissues. Morphological functional and biochemical maturation of tissues. Muscle —

types and mechanism of contraction.

Unit — Il
Composition and functions of blood. Blood coagulation. Structure and functions
of Heart, cardiac cycle, ECG, blood pressure, cardiac output. Structure and

functions of lungs and mechanism of respiration.

Unit — Il
Structure and functions of digestive system — stomach, liver, pancreas, gall
bladder and intestine. Digestion and absorption of food.

Unit — IV
Structure and functions of excretory system — kidney, nephron, formation,
micturition and composition of urine, GFR. Structure and functions of

reproductive system — Physiology of pregnancy, parturition and lactation.
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Unit -V
Structure and functions of central Nervous system — brain, spinal cord, nerves

and neurons. Tanskission of nerve impulse and neurotransmitters.
Reference Books:
Human Physiology — Stuart Era Fox.

Textbook of Medical Physiology - Guyton and Hall, 2001, 10" edition.

Recommended Books:
General Physiology - A. Nariakuttian & N. Arumugam.

Indian Books :
Textbook of Physiology and Nutrition — M. Swaminathan.

Websites :
www. Sciencedirect.com
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19. M.Sc. DEGREE COURSE IN PHYSICS

SYLLABUS
(Effective from the academic year 2008 — 2009 antdreafter)

Paper 1: MATHEMATICAL PHYSICS
(CORE COURSE, FIRST YEAR, FIRST SEMESTER, 4 CREDITS

UNIT 1: Linear Vector Spaces and Tensors

Linear operators — Vectors in n-dimensions — Matépresentation of vectors and
operators in a basis - Linear independence, dimensilnner product - Schwarz
inequality - Orthonormal basis - Gram-Schmidt Pssce— Eigenvalues and
Eigenfunctions of operators/matrices — Hermitiard amitary operators/matrices —
Cayley-Hamilton theorem - Diagonalizing matrix.

Tensors : Coordinate transformations — Contravaaad Covariant Vectors — Tensors of
higher rank — Einstein’s summation convention —ri€aker delta — Product rule —
Quotient rule- Levi-Civita tensor in three dimensa

UNIT 2: Linear Differential Equations and Green's Function

Second order linear differential equations — Wraansk- Sturm - Liouville theory -
Orthogonality of eigenfunctions - lllustration withegendre, Laguerre, and Hermite
differential equations — Expansion of polynomiaBirac delta function.

One-dimensional Green's function - Eigenfunctiopamsion of the Green's function -
Reciprocity theorem - Sturm - Liouville type equats in one dimension and their
Green's functions.

UNIT 3: Complex Variables

Functions of a complex variable - Single and maltied functions - Analytic functions

- Cauchy - Riemann conditions - Singular points au€hy's theorem and integral
formulae - Taylor and Laurent expansions - Zerad poles - Residue theorem and its
applications

UNIT 4: Laplace and Fourier Transforms

Laplace transforms - Solution of linear differehguations with constant coefficients -
Fourier integral - Fourier transforms (Infinite)puier sine and cosine transforms -
Convolution theorems.
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UNIT 5: Group Theory

Basic definitions - Lagrange's Theorem - Invarianbgroup - Homomorphism and
Isomorphism between groups - Representation ofoapgr Unitary representations -
Schur's lemmas - Orthogonality theorem - Charatdbte - Simple applications to
symmetry groups and molecular vibrations.

BOOKS FOR STUDY:

N -

. P. K. Chattopadhyay, 1990,Mathematical Physicd)Viley Eastern, Madras.
. G. Arfken and H. J. Weber, 2001, Mathematical Methods for Physicists"

Edition,. Harcourt (India), New Delhi.

A. W. Joshi, 1997, Elements ofsroup Theory for Physicistd™ Edition, New Age
International, New Delhi.

A. W. Joshi, 1995, Matrices and Tensors in Physica? Edition, Wiley Eastern,
Madras.

E. Kreyszig, 1999 Advanced Engineering Mathemati& Edition, Wiley, New
York.

M. D. Greenberg, 1998, Advanced Engineering Mathematic€™ Edition,

International Ed., Prentice - Hall InternationakwJersey.

F. A. Cotton, Chemical Application of Group Theorsr.d Edition, John Wiley and
Sons, New York.

BOOK FOR REFERENCE:

1.

Tulsi Dass and S. K. Sharma, 1998 Mathematical Methods in Classical and
Quantum Physics, Universities Press(INDIA), Hydahb

S. Lipschutz,1987,Linear Algebra,Schaum's Series, McGraw - Hill, New York

E. Butkov, 1968,Mathematical PhysicAddison - Wesley, Reading, Massachusetts.
P. R. Halmos,1965, Finite Dimensional Vector Space® Edition, Affiliated East-
West, New Delhi.

M. Hamermesh, 1962 Group Theory and Its application to Physical Plerhs
Addison Wesley, Reading.

C. R. Wylie and L.C. Barrett, 1995, Advanced Engineering Mathematids"
Edition, International Edition, McGraw-Hill, New Yk.

W. W. Bell, 1968, Special Functions for Scientists and Engine&fan Nostrand,
London.

M. A. Abramowitz and I. Stegun (Editors), 1972, Handbook of Mathematical
FunctionsDover, New York.

WEB SITES:

abhwNPE

http://www.mpipks-dresden.mpg.de/~jochen/methodéfaihtml
http://phy.syr.edu/~trodden/courses/mathmethods/
http://dmoz.org/Science/Physics/Mathematical_Plsysic
http://www.thphys.nuim.ie/Notes/engineering/franees. html
http://www.thphys.nuim.ie/Notes/frame-notes.html
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Paper 2: CLASSICAL MECHANICS AND RELATIVITY
(CORE COURSE, FIRST YEAR, FIRST SEMESTER, 4 CREDITY

UNIT 1: Lagrangian and Hamiltonian Formulations

Hamilton’s variational principle - Lagrange's etioas of motion — Canonical momenta
— Cyclic coordinates and conservation of correspgpndmomenta — Legendre

transformation and Hamiltonian - Hamilton's equagiaof motion - Two-body central

force problem —Kepler Problem and Kepler's lawsattgring by central potential - Two-
particle scattering - Cross-section in lab. frame.

UNIT 2: Mechanics of Rigid Bodies

Rigid body motion — Kinematics — Euler angles finitesimal rotations — Rate of
change of a vector — Coriolis force - Dynamicsngalar momentum and kinetic energy
- Moment of inertia tensor - Euler's equations oftion - Torque-free motion -
Symmetrical top.

UNIT 3: Canonical Transformation

Canonical transformations and their generatorampl® examples - Poisson brackets —
Equations of motion in Poisson bracket formalisBymmetries and conservation laws -
Hamilton-Jacobi theory - Application to harmonicitiator problem.

UNIT 4: Small Oscillations

Formulation of the problem - Transformation to mat coordinates - Frequencies of
normal modes - Linear triatomic molecule.

UNIT 5: Relativity

Lorentz transforamtions - Four vectors - Loreintzariance of the four product of two
four vectors - Invariance of Maxwell's equationsRelativistic Lagrangian and
Hamiltonian for a free particle.

BOOKS FOR STUDY:

1. H. Goldstein, 2002,Classical Mechanic3™ Edition, C. Poole and J. Safko, Pearson
Education, Asia, New Delhi.

2. S. N. Biswas]1998,Classical MechanicBooks and Allied Ltd., Kolkata.

3. Upadhyaya 1999, Classical MechanicsHimalaya Publishing Co., New Delhi.

BOOKS FOR REFERENCE:

1. L. D. Landau andE. M. Lifshitz, 1969,MechanicsPergomorPress, Oxford
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. K. R. Symon,1971,MechanicsAddison Wesley, London.

. J. L. SyngeandB. A. Griffith, 1949, Principles of Classical Mechanich]c Graw-
Hill, New York.

C. R. Mondal, Classical Mechanicsrentice-Hall of India, New Delhi.

R. Resnick, 1968, Introduction to Special Theory of Relativit)iley Eastern, New
Delhi.

R. P. Feynman 1962 ,Quantum ElectrodynamicsBenjamin, Reading, MA.

SESEREN

o

WEB SITES

http://astro.physics.sc.edu/selfpacedunits/unith.h
http://www.phy.auckland.nz/staff/smt/453310SC.html
http://www.damtp.cam.ac.uk/user/tong/dynamics.htm
http://farside.ph.utexas.edu/teaching/301/lectigetires.html
http://www.lancs.ac.uk/depts/physics/teaching/pypB#£s332.htm

agprwONE

Paper 3: QUANTUM MECHANICS - |
(CORE COURSE, FIRST YEAR, FIRST SEMESTER, 4 CREDITS
UNIT 1: Basic formalism
Interpretation and conditions on the wave functiohostulates of quantum mechanics
and the Schroedinger equation - Ehrenfest's theoi®tationary states - Hermitian
operators for dynamical variables - Eigenvalues a&mgknfunctions - Uncertainty
principle.

UNIT 2: One Dimensional Problems and Three Dimensional Prddms

Particle in a box - Square-well potential - Barrigenetration - Simple harmonic
oscillator - Ladder operators method.

Orbital angular momentum and spherical harmoni€entral forces and reduction of
two-body problem - Particle in a spherical wellydfdogen atom.

UNIT 3: General Formalism

Hilbert space - Dirac notation - Representatiorotiie Co-ordinate and momentum
representations - Time evolution - Schroedingeriséféerg and Interaction pictures-
Symmetries and conservation laws - Unitary tramsédrons associated with translations
and rotations - Parity and time reversal.

UNIT 4: Approximation methods

Time-independent perturbation theory for non-degmiee and degenerate levels -
Variation method, simple applications - WKB approgtion - Connection formulae (no
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derivation) - WKB quantization rule - Applicatioro tsimple harmonic oscillator -
Hydrogen molecule, covalent bond and hybridization.

UNIT 5: Angular Momentum and Identical particles

Eigenvalue spectrum from angular momentum algebkéatrix representation - Spin
angular momentum - Non-relativistic Hamiltonianluding spin - Addition of angular
momenta - Clebsch - Gordan Coefficients.

Symmetry and anti-symmetry of wave functions - Smd Pauli matrices.

BOOKS FOR STUDY:

1. P. M. MathewsandK. Venkatesan 1976, A Text book of Quantum Mechanicsta
McGraw-Hill, New Delhi

2. L. I. Schiff, 1968, Quantum Mechanic8? Edition, International Student Edition,
MacGraw-Hill Kogakusha, Tokyo.

3. V. Devanathan,2005,Quantum Mechanic$yarosa Publishing House, New Delhi.

BOOKS FOR REFERENCE:

1. E. Merzbacher, 1970, Quantum Mechanic&" edition, John Wiley and Sons, New
York.

2. V. K. Thankappan, 1985, Quantum Mechanic2" Edition, Wiley Eastern Ltd, New
Delhi.

3. P. A. M. Dirac, 1973, The Principles of Quantum Mechanid®xford University
Press, London.

4. L. D. Landau and E. M. Lifshitz, 1976, Quantum Mechanic®ergomon Press,
Oxford.

5. S. N. Biswas 1999,Quantum Mechanic®ooks And Allied Ltd., Kolkata.

6. G. Aruldhas, 2002,Quantum Mechanig$rentice Hall of India, New Delhi.

7. A. Ghatak and S. Lokanathan Quantum Mechanics: Theory and Applicatioa,
Edition, Macmillan India.

8. J. S. Bell, Gottfried andM.Veltman, 2001,The Foundations of Quantum Mechanics
World Scientific, Singapore.

9. R. P. Feynman, R. B. Leighton, and M. Sandsl998,The Feynman Lectures on
Physics Vols. 3, Narosa, New Delhi.

10.V. Devanathan, 1999, Angular Momentum Techniques fpuantum Mechanics,
Kluwer Academic Publishers, Dordrecht.

WEB SITES

1. http://www.netsa.org.lk/OcwWeb/Physics/index.htm
2. http://lwww.theory.caltech.edu/people/preskill/ph229
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9.

http://www.nscl.msu.edu/~pratt/phy851/lecturesliees.html
http://walet.phy.umist.ac.uk/QM/LectureNotes/
http://www.ks.uiuc.edu/Services/Class/PHY S480/
http://www.mat.univie.ac.at/~gerald/ftp/book-schindex.html
http://people.deas.harvard.edu/~jones/ap216/lesfactures.html
http://www.netsa.org.lk/OcwWeb/Chemistry/5-73Intuatbry-Quantum-Mechanics-
IFall2002/LectureNotes/index.htm

http://www.glue.umd.edu/~fivel/

10. http://lwww.phys.ualberta.ca/~gingrich/phys512/|2tetml/phys512.html
11. http://lwww.eas.asu.edu/~vasilesk/EEE434.html

12. http://minty.caltech.edu/Ph125a/

13. http://walet.phy.umist.ac.uk/QM/LectureNotes/

Paper 4:INTEGRATED ELECTRONICS AND MICROPROCESSOR

(CORE COURSE, FIRST YEAR, FIRST SEMESTER, 4 CREDITY

UNIT 1 : Semiconductor Devices

FET, MOSFET, UJT, SCR, TRIAC — Structure and constuctional features

— Working principle and 1-V Characteristics — FET as Common Source and
Common Drain amplifier -Biasing of FET and MOSFET- UJT relaxation oscillator
— SCR, TRIAC for power control.

IC Technology — Monolithic, Thin film and Hybrid technologies -

Limitations in IC Technology — VLSI
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UNIT 2: Digital Electronics

Logic families and circuits — DTL, TTL, ECL, I1°L and CMOS - CMOS
Devices — Inverters, NAND and NOR gates — Comparat study. PLA, PLC and
PLD.

Design of Asynchronous feedback technique counters- Design of
synchronous counters — Design of random sequenceucters — Serial parallel
registers — Shift registers — Applications.

Binary weighted resistor D/A convertor — R-2R ladde DAC — FLASH,
Counter type, successive approximation and dual g@ ADC.

UNIT 3: Applications of Op-Amps

DC Analysis of IC Op-Amp - Instrumentation amplifier — Transducer
Bridge Instrumentation Amplifier — Applications — Temperature Indicator,
Fluxmeter & Weighing machine - Analog Integrator, dfferentiator — Design of
analog circuits for solution of differential equation and simultaneous equations
using Op-Amps — Sample and Hold system — Analog mntiglexer.

Active filter circuits — Low Pass , High Pass, BandPass- ¥ Order, 2" Order
Butterworth Filter circuits — Wide Band and Narrow Band reject Filters.

Timer 555 — Internal architecture and working — Mstatble and Astable
operation. Voltage control oscillator (VCO) IC 5@8-L concept — Phase Locked
loop IC 565 — Application — Frequency multiplie§k modulator and Demodulator

UNIT 4: 8085, Programming and Interfacing

Addressing modes — Instruction set — Programming tdniques — Assembly
language programs. Interfacing Memory and /O — Menory system — Linear
selection addressing - Coincidence selection addsasy — Two dimensional
addressing — 2K x 8, 4k x 8 ROM Interface — 2k x 8tk x 8 RAM Interface — Timing
diagram for Memory READ and Memory WRITE cycles.
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IN and OUT Instructions — Timing diagram — Deviceselection — Design of
Input port and output port using I/O - Mapped I/O and memory mapped I/O
techniques — Difference between 1/0 mapped /O meony mapped 1/0O — Simple
Polled I/0 and Hand shaking operations.

UNIT 5: INTERFACING PERIPHERAL I/O SYSTEMS

Programmable peripheral device 8255 — Interfacingkeyboard — Matrix
Scanning — Interfacing multiplexed 7 segment displa— DAC and ADC Interface —
Waveform generation using DAC interface — Stepper wotor interface — clockwise,
anticlockwise and wiper action

BOOKS FOR STUDY:

1. S. M. Sze 1985, Semiconductor Devices - Physics and Technoldgyey, New
York.

2. Millman andHalkias, Integrated Electronics

3. R. A. Gaekwad 1994,0pAmps and integrated circuiEEE.

4. Taub andShilling, 1983,Digital Integrated ElectronicsMc Graw-Hill, New Delhi.

5. Malvino and LeechDigital Electronics,

6. J. Millman, 1979 Digital and Analog Circuits and Systeppc Graw-Hill, London.

7. R. S. Gaonkar 1997 Microprocessor Architecture, Programming and Appditon

with the 8085 3¢ Edition, Penram International Publishing, Mumbai.

BOOKS FOR REFERENCE:

1. R. F. Coughlin and F. F. Driscol, 1996 OpAmp and linear integrated circuits

Printice Hall of India, New Delhi.

M. S. Tyagi, Introduction to Semiconductor Devic&Siley, New York.

P. Bhattacharya, 2002,Semiconductor Optoelectronic Devic&¥' Edition. Printice-

Hall of India, New Delhi.

4. B. Somnath Nair, 2002, Digital Electronics And Logic DesigrRPrintice-Hall of
India, New Delhi.

5. R. L. Boylestad and L. Nashelsky, Electronic Devices and Circuit Thegng"
Edition, Pearson Education.

6. B. Ram,Fundamentals of Microprocessors and Micro ComputeiBhanpat Rai
Publications, New Delhi.

7. V. Vijayendran, 2002, Fundamentals of Microprocessor 8085 — Architecture,
Programming and Interfacing Viswanathan, Chennai

w N
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Paper 5: PRACTICAL - |
(CORE COURSE, FIRST YEAR, FIRST SEMESTER, 4 CREDITS

Part — A — Electronics & Microprocessor 8085
External Examination: 4 hrs., Marks:30 (5 marksremord & 25 marks for experiment)

Any TEN Experiments:

Electronics:

=

FET CS amplifier — frequency response, input impedaoutput impedance
Study of attenuation characteristics of Wien bridge network & Wien bridge
oscillator using op.amp.

Study of attenuation characteristics of phase slkiftvork & phase shift oscillator
using op.amp.

Op.amp. — Schmitt trigger

Op. amp. — astable & monostable multivibrators

Study of R-S, clocked R-S & D flip-flops using NANINOR gates

Study of J-K, D & T flip-flops using IC 7476 / 7473

Clock generators using IC 7400 and 7413

N

w

N OA

Microprocessor 8085:

9. Microprocessor 8085 — addition & subtraction o&816-bit numbers

10. Microprocessor 8085 — multiplication (8-bit & 168b& division (8-bit)

11. Sum of a set of N data (8-bit numbers)

12. Picking up the smallest & largest number in aaya& sorting in ascending &
descending order

13. LED interface — single LED on / off, binary, BCBng & Johnson Counters

14. Interfacing of seven segment display

15. Microprocessor 8085 — counter under switch control

16. D/A conversion & waveform generation using op.amp.

Part — B — General
External Examination: 4 hrs., Marks:30 (5 marksrisrord & 25 marks for experiment)

Any FIVE Experiments:

Cornu’s method — Young’s modulus by Elliptic frirege
Stefan’s constant.

Band gap energy - Thermistor / Semiconductor
Hydrogen spectrum - Rydberg’s constant.

Thickness of the enamel coating on a wire — byalition.
Coefficient of linear expansion — Air wedge method.
Permittivity of a liquid using an RFO.

L-G Plate.

ONog~WNE
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9. Lasers: Study of Laser Beam Parameters
10. Arc Spectrum - Copper.
11. Impedance measurement using LCR bridge

BOOK FOR REFERENCE:

1. D. Chattopadhyay, P. C. Rakshit andB. Sahga 2002, An Advanced Course in
Practical Physicsg™ Edition, Books and Allied, Kolkata.

Paper 6: QUANTUM MECHANICS Il
(CORE COURSE, FIRST YEAR, SECOND SEMESTER, 4 CREDITS)

UNIT 1: Scattering Theory

Scattering amplitude - Cross sections - Born appration - Partial wave analysis -
Effective range theory for S-wave - Transformatfoom centre of mass to laboratory
frame.

UNIT 2: Perturbation Theory

Time dependent perturbation theory - Constant archbnic perturbations - Transition
probabilities - Adiabatic approximation - Suddgrpeximation - The density matrix -
Spin density matrix and magnetic resonance - Sémsical treatment of an atom with
electromagnetic radiation - Selection rules faode radiation.

UNIT 3: Relativistic Quantum Mechanics

Klein-Gordon equation - Dirac equation - Plane-waautions - Interpretation of
negative energy states - Antiparticles - Spin et&bn - Magnetic moment of an electron
due to spin - Energy values in a Coulomb potential.

UNIT 4: Dirac Equation

Covariant form of Dirac equation - Properties ot tgammaMatrices - Traces -
Relativistic invariance of Dirac equation — Proli#pidensity-current four vector —
Bilinear covariants - Feynman's theory of posit@&iementary ideas only without
propagation formalism).

UNIT 5: Second Quantization

Second quantization of Klein-Gordon field - Creatiand annihilation operators -

Commutation relations - Quantization of electrometgnfield - Creation and annihilation
operators - Commutation relations.
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BOOKS FOR STUDY:

1. P. M. Mathews andK. Venkatesan 1976, A Text book of Quantum Mechanics,
Tata McGraw-Hill, New Delhi

2. L. I. Schiff, 1968, Quantum Mechanic8" Edition, International Student Edition,
MacGraw-Hill Kogakusha, Tokyo.

3. E. Merzbacher, 1970, Quantum Mechanic&" edition, John Wiley and Sons, New
York.

4. V. K. Thankappan, 1985, Quantum Mechanic&" Edition, Wiley Eastern Ltd, New
Delhi.

5. J.D. Bjorken andS.D. Drell, 1964,Relativistic Quantum MechanicslacGraw-Hill
New York.

6. V. Devanathan,2005,Quantum Mechanic$yarosa Publishing House, New Delhi.

BOOKS FOR REFERENCE:

1. P. A. M. Dirac, 1973, The Principles of Quantum Mechanid®xford University
Press, London.

2. L. D. Landau and E. M. Lifshitz, 1958 Quantum Mechani¢gsPergomon Press,

London.

S. N. Biswas 1999,Quantum Mechani¢gBooks and Allied, Kolkata.

G. Aruldhas, 2002,Quantum Mechani¢drentice-Hall of India, New Delhi.

J. S. Bell, Gottfried and M.Veltman, 2001, The Foundations of Quantum

Mechanics World Scientific.

6. V. Devanathan, 1999, Angular Momentum Techniques fpuantum Mechanics,
Kluwer Academic Publishers, Dordrecht.

abkw

Paper 7: ELECTROMAGNETIC THEORY AND PLASMA PHYSICS
(CORE COURSE, FIRST YEAR, SECOND SEMESTER, 4 CREDITS)

UNIT 1: Electrostatics

Boundary value problems and Laplace equation — Baxynconditions and uniqueness
theorem — Laplace equation in three dimension wtol in Cartesian and spherical
polar co ordinates — Examples of solutions farrimary value problems.

Polarization and displacement vectors - Boundanmyditmons - Dielectric sphere in a
uniform field — Molecular polarisability and eleictl susceptibility — Electrostatic
energy in the presence of dielectric — Multipobepansion.

UNIT 2: Magnetostatics

Biot-Savart Law - Ampere's law - Magnetic vectortgaaial and magnetic field of a
localised current distribution - Magnetic momentrce and torque on a current
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distribution in an external field - Magnetostatioeegy - Magnetic induction and
magnetic field in macroscopic media - Boundary d¢omos - Uniformly magnetised
sphere.

UNIT 3: Maxwell Equations

Faraday's laws of Induction - Maxwell's displacetnemrrent - Maxwell's equations -
Vector and scalar potentials - Gauge invariance av&Vequation and plane wave
solution- Coulomb and Lorentz gauges - Energy anchentum of the field - Poynting's
theorem - Lorentz force - Conservation laws foystesm of charges and electromagnetic
fields.

UNIT 4: Wave Propagation

Plane waves in non-conducting media - Linear ancular polarization, reflection and
refraction at a plane interface - Waves in a cotidgenedium - Propagation of waves in
a rectangular wave guide.

Inhomogeneous wave equation and retarded potenti®adiation from a localized
source - Oscillating electric dipole.

UNIT 5: Elementary Plasma Physics

The Boltzmann Equation - Simplified magneto-hydnoaiyic equations - Electron
plasma oscillations - The Debye shielding probleRlasma confinement in a magnetic
field - Magneto-hydrodynamic waves - Alfven wavesl anagnetosonic waves

BOOKS FOR STUDY:

1. D. J. Griffiths, 2002, Introduction to Electrodynamic&® Edition, Prentice-Hall of
India, New Delhi.

2. J. R. Reitz, F. J. Milford and R. W. Christy, 1986,Foundations of Electromagnetic
Theory,3 edition, Narosa Publication, New Delhi.

3. J. D. Jackson,1975,Classical Electrodynamic¥Viley Eastern Ltd. New Delhi.

4. J. A. Bittencourt, 1988,Fundamentals of Plasma Physi®grgamon Press, Oxford.

BOOKS FOR REFERENCE:

1. W. Panofsky and M. Phillips, 1962, Classical Electricity and Magnetismddison
Wesley, Lodon.
2. J. D. Kraus and D. A. Fleisch, 1999, Electromagnetics with Application§™
Edition, WCB McGraw-Hill, New York.
B. Chakraborty, 2002,Principles of Electrodynamic8ooks and Allied, Kolkata.
. R. P. Feynman, R. B. Leightonand M. Sands 1998, The Feynman Lectures on
Physics Vols. 2, Narosa, New Delhi.

B w
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WEB SITES:

http://www.plasma.uu.se/CED/Book/index.html
http://www.thphys.nuim.ie/Notes/electromag/frameeasohtml
http://www.thphys.nuim.ie/Notes/em-topics/em-togicsl
http://dmoz.org/Science/Physics/Electromagnetismar€es_and_Tutorials/

bR

Paper 8: PRACTICAL - I
(CORE COURSE, FIRST YEAR, SECOND SEMESTER, 4 CREDTS)

Part — A — Electronics & Microprocessor 8085
External Examination: 3 hrs., Marks:30 (5 marksrirord & 25 marks for experiment)

Any TEN Experiments:

Electronics:

Op.amp. — solving simultaneous equations

Op.amp. — 4-bit D/A & A/D converters using R-2R diad network
Op.amp. — active filters

IC 555 timer — astable & monostable multivibrator

IC 555 timer — Schmitt trigger

IC 7476 — shift register, ring counter & Johnsonrter
Arithmetic operations using IC 7483

IC 7490 as scalar and seven segment display uSiiig47

ONogk~wWNE

Microprocessor 8085:

Square & square root of 8- & 16-bit numbers
Code conversion (8- & 16- bit numbers) : a) bynarBCD
b) BCD to binary

N =

Clock program — 12 / 24 hrs.

DAC 0800 interface & waveform generation
ADC using DAC & Op.amp. comparator
ADC 0809 interface

Hex keyboard interface

Stepper motor interface

ONOo O kW

Part — B — General
External Examination: 4 hrs., Marks: 30 (5 marksréxord & 25 marks for experiment)

Any FIVE Experiments:
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Young’'s modulus — Hyperbolic fringes.
Determination of strain hardening coefficients.
Viscosity of liquid — Meyer’s disc.

F. P. Etalon using spectrometer.

Solar constant.

Solar spectrum — Hartmann’s formula.

Arc spectrum — Iron.

Edser and Butler fringes — Thickness of air film.
B — H loop using Anchor ring.

10 Specific charge of an electron — Thomson’s method.
11. FFT & DFT of certain signals

CoNoOh~WNE

BOOK FOR REFERENCE:

1. D. Chattopadhyay, P. C. Rakshit andB. Sahga 2002, An Advanced Course in
Practical Physicsg™ Edition, Books and Allied, Kolkata.

Paper 9: ELECTIVE |
(ELECTIVE COURSE, FIRST YEAR, SECOND SEMESTER, 4 CREDITS)

One of the courses listed below
Paper 10: ELECTIVE Il

(ELECTIVE COURSE, FIRST YEAR, SECOND SEMESTER, 4 CREDITS)

One of the courses listed below
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ELECTIVES Ilandll

Two out of the following 4 courses
Spectroscopy
Digital Communication

Extra-disciplinary Elective ( to be offered by etldepartments)

el A

Extra-disciplinary Elective ( to be offered by etldepartments)

Paper 9/10: SPECTROSCOPY
(ELECTIVE COURSE, FIRST YEAR, SECOND SEMESTER, 4 CREDITS)

UNIT 1: Microwave Spectroscopy

Rotational spectra of diatomic molecules - Polyatomolecules - Linear and symmetric
top molecules - Hyperfine structrure and quadrupolement of linear molecules -
Experimental techniques - Stark effect.

UNIT 2: Normal Coordinate Analysis

Selection rules for Raman and IR vibrational normaldes — Normal for Raman and IR
activity C2V and C3V point groups — Representatmin Molecular Vibrations in
Symmetry co-ordinates — Normal coordinate analfgsi$i20 molecule

UNIT 3: Infrared Spectroscopy

Vibrations of diatomic and simple polyatomic molksu - Anharmonicity — Fermi
Resonance — Hydrogen Bonding — Normal Modes ofafibn in a crystal — Solid State
Effects — Interpretation of Vibrational Spectra rsttumentation techniques — FTIR
spectroscopy

UNIT 4: Raman Scattering

Vibrational and Rotational Raman spectra — Mutuatlésion principle — Raman
spectrometer — Polarization of Raman Scatteringt.li§tructure Determination through
IR and Raman spectroscopy — Phase transitionsenBese Raman Scattering

UNIT 5: NMR and ESR Spectroscopy

Quantum theory of NMR — Bloch equations — DesignCW% NMR Spectrometer —
Principle and block diagram of PT NMR — ChemicalftSh Application to molecular
structure.
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Quantum Theory of ESR — Design of ESR Spectrometdiyperfine Structure —
Anisotropic systems — Triplet state study of ESR\pplications — Crystal defects -
Biological studies

BOOKS FOR STUDY:

1. C. N. BanwellandE. M. McCash, 1994,Fundamentals of Molecular Spectroscopy,
4™ Edition TMH, New Delhi.

2. G. Aruldas, 2001,Moleclar Structure and Spectroscorentice Hall of India Pvt.
Ltd. New Delhi.

3. D. N. Satyanarayana,2004, Vibrational Spectroscopy and Applicatiorisew Age
International Publication

BOOKS FOR REFERENCE:

1. D. D. Jyaji andM. D Yadav 1991,SpectroscopyAmol Publications

2. Atta ur Rahman, 1986,Nuclear Magnetic Resonancgpinger Verlag.

3. D. A. Lang, Raman Spectroscopylc Graw-Hill International

4. Raymond Chang,1980,Basic Principles of Spectroscopic Graw-Hill Kogakusha,
Tokyo.

Paper 9/10: DIGITAL COMMUNICATION

(ELECTIVE COURSE, FIRST YEAR, SECOND SEMESTER, 4CREDITS)

UNIT 1: Signal Analysis

Fourier transforms of gate functions, delta functions at the origin — Two
delta function and periodic delta function — Properties of Fourier transform —
Frequency shifting —Time shifting - Convolution —Graphical representation —
Convolution theorem — Time Convolution theorem -Frequency Convolution
theorem —Sampling theorem.

UNIT 2: Information Theory

Communication system — Measurement of informatid®oding — Bandot Code-
CCITT Code —Hartley Law — Noise in a informationryang Channel- Effects of noise-
Capacity of noise in a channel — Shannon Hartlegribm —Redundancy.

UNIT 3: Pulse Modulation

Pulse amplitude modulation - natural sampling stdntaneous sampling -
Transmission of PAM Signals -Pulse width modulatiefiime division multiplexing —
Band width requirements for PAM Signals. Pulse Chtiglulation —Principles of PCM
—Quantizing noise — Generation and demodulationP&fM -Effects of noise —
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Companding — Advantages and applications of PCMtheOdigital pulse modulating
systems Differential PCM —Delta modulation.

UNIT 4: Error Control Coding

Introduction to Linear Block Codes, Hamming Cod&SH Coding, RS Coding,
Convolutional Coding, Coding Grain Viterbi Coding.

UNIT 5: Spread Spectrum Systems

Psuedo Noise sequences, generation and Correlatiqerties, direct sequence
spread spectrum systems, frequency HOP Systemgegsiag gain, antijam and
multipath performance.

BOOKS FOR STUDY

1. B.P. Lathi, Communication systeriViley Eastern.
2. George Kennedy Electronic Communication Syster8¢, Edition, McGraw Hill.
3. Simon Haykin, Communication Systen8? Edition, John Wiley & Sons.

BOOKS FOR REFERENCE:

1. Simon Haykin, 1988 Digital CommunicationJohn Wiley,.

2. John Proakis, 1995,Digital Communication3® Edition, McGraw Hill, Malaysia.

3. M. K. Simen, 1999,Digital Communication Techniques, Signal Design and
Detection Prentice Hall of India.

Papers 9/ 10 : EXTRA DISCIPLINARY ELECTIVES
(ELECTIVE COURSES, FIRST YEAR, SECOND SEMESTER, 4CREDITS)

These electives will be offered by Chemistry or Mathematics or Other
departments
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20. M.Sc. DEGREE COURSE IN VISUAL COMMUNICATIONS

SYLLABUS

SEMESTER |

Introduction to Human Communication

Unit 1: Nature and Scope of human communication

Unit 2: Theories of Interpersonal Communication

Unit 3: Theories of Persuasion (Elaboration Likebld Model, Cognitive Dissonance)
Unit 4: Public Communication (Rhetoric Model), Mdslef Mass Communication
Unit 5: Visual Persuasion-Semiotic Approach (Sigieaning, lconography)

Principles of Animation

Unit 1: Key Poses, Breakdowns, In-betweens Cowhtsits, slow-in-out

Unit 2: Extreme Position, Arcs, Path of Action, HelTiming

Unit 3: Emphasis, Anticipation, Flexibility, Weigéd/Flow Joint Movement
Unit 4: Action Generic Walks/Cycle, Runs/Cycles,gtapping Action

Unit 5: Personality, Expression, Eyes, SilhouettD@glogue, Laughter, Takes

Visualization & Storyboard

Unit 1: Drawing Terminology-Tools and Basic Techniques-titea& Creativity

Unit 2: Storyboard, Characterization, Shots, Lagp@omposition and Staging

Unit 3: Point of View, Horizons, Perspectives, VanishingnBd-oreshortening, Plane
Unit 4: Figure Composition, Frame, Light and Shhdgics

Unit 5: Storyboard Tips and Techniques—Anima tics

Computer Graphics & Animation | (3D Max, Maya)

Unit 1: Basics of computer graphics, key concegisiinologies

Unit 2: Introduction to 3dsmax, Interface and Viaivgs-Maya Interface

Unit 2: Objects, Materials, Reflections/Refracti®@wemp, maps, UVW mapping, unwrapping
Unit 3: Traditional lighting techniques in depthiffBrent types of lights and their purpose
Unit 4: Photometric Lights and Shadow, Interior &xtkrior rendering, Hyper-shade

Unit 5: Modeling, Patch& NURBS, Polygon, Units apitimap reference, Box/Spline Modeling

Elective

Media Aesthetics

Unit 1: Principles of design and applied medialaetits, contextualization and perception
Unit 2: Structuring Light and Lighting

Unit 3: Structuring color, functions, compositicarsd feel

Unit 4: Structuring space-area and frames, depdhvalume

Unit 5: Study of two and three dimensional spaatitgvisual possibilities

Indian Cinema

Unit 1: Early Cinema-Indian Cinema Beginning toépéndence
Unit 2: Post Independence Era—1970s-Regional, BaGihema
Unit 3: European, Asian and Latin American Cineniee€tors
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Unit 4: Indian Films-Decades 1980s, 1990s
Unit 5: Contemporary Indian Cinema-Directors

SEMESTER Il

Film Language

Unit 1: Film Language as a visual communicatiorteays

Unit 2: Basic elements and tools (Scene, shotsemewt, distance,), Camera Movements
Unit 3: Editing-Triangle Principles (Timing, Montapgvisual punctuation, transition,

Unit 4: Signs, Syntax, Montage Codes, Framed Imdgishronic Shots, Scene motion
Unit 5: Guidelines and Rules of Filming (stagindjglogue, matching, glances

Story Development & Scriptwriting

Unit 1: Story Problems-Terminology of Story Desitpheation-Originality-Creativity

Unit 2: Elements of Story (Structure, Genre, Chmradveaning, Hero's Journey)

Unit 3: Principles of Story Design (Acts, Scene iDesComposition)

Unit 4: Scriptwriting Tools and Techniques, Formd@glogue Writing, Action-Description
Unit 5: Script Analysis-Exercises, Drills, Case Studies

Computer Graphics & Animation Il (Maya, 3D Max)

Unit 1: Principles of Movement Dynamics and pae#ITypes of particles and Space warps
Unit 2: Rigid-body and soft-body dynamics Particteations and settings

Unit 3: 2D and 3D Paint effects, Atmospheric effe¢tluid effects pre- build effects

Unit 4: Emitters, Fields and Collisions, EnvironrtedriModeling

Unit 5: Hair, Cloth- Maya, Maya Fur and Hair, May&loth, Scripting (MEL)

Character Animation & Camera Techniques (Using Maya 3D Max)

Unit 1: Character Design, Personality, Characted®ling (Shape, Proposition, Head Heights)
Unit 2: Rigging and IK systems, Skeletons Constgailkey-frame, Curves, Editors,

Unit 3: Skinning & Character Sets, Deformations &idation Effects (Morphing)

Unit 4: Types of camera, Camera matching animatetup, Settings, Angles/Motion

Unit 5: Material Baking and Renderings, Videographechniques for CG (Blue Matte etc.)

Elective

Visual Culture in India

Unit 1: Visual Culture in India-Cultural Studies gqywach-Images, Ideology, Representation
Unit 2: Film Culture (Celebrity/Hero-worship/GenfRolitics)

Unit 3: Popular Culture in India, Folk Media andriNdives

Unit 4: Cartoon and Comic Traditions in India,

Unit 5: Contemporary Visual Culture/Urban Culture

World Cinema

Unit 1: Early Cinema-World-Indian Beginning to WaNVar
Unit 2: Post-War Films- Hollywood Cinema

Unit 3: European Films and Film Makers

Unit 4: Asian and Latin American Cinema-Directors

Unit 5;: Contemporary Cinema (Korean,
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21. M.SC. DEGREE COURSE IN ZOOLOGY
SYLLABUS
SEMESTER |
ANIMAL BIOCHEMISTRY
5 credits
UNIT I:
Broad classification of Animal Kingdom

Principles of Taxonomy: Nomenclature: Binomal, Bnmal nomenclature.
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Suffix as for super family name (oidea), family re(idea). Use of suffixes ‘T’ ‘Orum’
‘ae’ ‘arum’ ‘iensis’.
Tautonyms, Synonyms, and Homonyms.

New trends in taxonomy: Ecological approach, Etpaal approach, Cytological
approach, Biochemical approach, Numerical Taxonand/Phylocode.

Taxonomic keys: Indented, simple non - Bracket @ealtype, combination, Pictorial,
Branching type, Circular and Box - type.

UNIT 11

Protozoa:

Polymorphism in Protozoa, Reprodudion and feedingrotozoa.
Origin and evolution of Metazoa - theories.

Porifera:

1. Interrelationship between different classes.

2. Phylum - Mesozoa.

Coelenterata:

Polymorphism in Coelenterates.

Ctenophora:

Structural peculiarities and affinities.

UNIT 1l

ORIGIN OF BILATERIA:

Origin and evolution treads in coelom formation.

Theories on origin of metamerism.

PIntyhelminthus: Functional morphology and adaphkidogy for parasitic mode of life.
Annelida: Interrelationship between classes of hdae
Phylogeny of Arthropoda Mollusca and Ehinodermata.

UNIT IV:

MINOR PHYLA:

Structural peculiarities and affinities of:
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Gastrotricha, Rotifera, Entoprocta, Phoronida, peiota and Branchiopoda.
UNIT V:

Prochordate phylogeny

Ostracoderms: Evolutionary position of the Ostracots.

Placoderms: Origin of jaws - Placoderms as ancexperiments’ in the evolution of the
jawed vertebrates.

Chondrichthytes: Tendencies in Elasmobranch ewanuti
Actinopterigii: Origin and evolution, Adaptive radion of bony fishes.
UNIT VI:

Amphibia: Evolution of Ambhibia. Adaptive radiatiom Ambhibia.
Reptilia: Evolution of Reptilia. — Adaptive radiati of Reptiles.

Aves: Birds as glorified reptiles, Adaptive radoatiin birds.
Mammals: Evolution of Mammals, Adaptive radiationNlammal.
UNIT VII:

Comparative anatomy:

Origin and evolution of paired fins and limbs. Wrgenital system, heart and aortic
arches and brain of vertebrates. Jaw suspensiopriabrates. Origin and evolution of
middle ear and inner ear Ear ossicles.

REFERENCE / BOOKS
1. Barnes R. D. (1982) Invertebrates Zoology 6th efddppan International Co.,
2. Hyman L.H. (1940 - 1959). The Invertebrata, Vdb MI.

3. Carter, G. S. A. (1946) General Zoology of Inversgbs 2nd endn. (Wick and
Jackson Ltd., London).

4. Borradile, L.A. (1955) The Invertebrata.2nd endan®ridge University Press.
5. Barrington, E. J. W. (1969) Invertebrate Structed functions. English

Language. Book Society.
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6. Kotpal, R.L. (1982) Protozoa, Porifera, Coelenteratielminthes, Annelida,
Arthropoda, Mollusca, Echinodermata and Minor Phigastogi Publications.

7. Moore, R. C. Lalicker, C. G. and Fisher, A. G. (2phvertebrate Fossils, Mc.
Graw Hill Book Co., New York.

8. Gardinar, M. S. (1972) Biology of the invertebraté4éc Graw Hill Book Co.,
New York.

9. Waterman, AJ. (1971) Chordate Structure and Fumcktacmillan Co. London.
10.Jolie, M. (1968) Chordate Morphology. East WessBre

11.Romer, A.S. (1976) Vertebrate Body.

12.Young, J.Z(1950) Life of Vertebrates. Clarendon Press Oxford.

13.Colbert, E.H. (1955) Evolution of the Vertebratéshn Wiley and Sons Inc. New
York.

14.Kotpal, R. L. The Birds. Rastogi Publications.

15.Hobart M. Smith. Evolution of Chordate structuregltd Rinehart and Winston.
Inc. New York.

16.Halstead, L.B. (1969). The Pattern of Vertebratel&on. Freeman and Co. San
Francisco. U. S. A.

17.Kapoor, V.C. (1991) Theory and Practice of Animak@®nomy. Oxford and IBH
Publishing Co., Pvt. Ltd. New Delhi.

CELL AND MOLECULAR BIOLOGY

4 credits

UNIT I: CELL STRUCTURE

Structure of eukaryotic cell - Animal cell.

UNIT Il: STRUCTURE AND FUNCTIONS OF CELL ORGANELLES

Plasma membrane: Composition and structure - Memebaasociated receptors -

Membrane transport - Membrane Potentials - Exthaleel space - Cell adhesion -
Intracellular recognition - Intercellular junctians

Lysosomes - Peroxisomes.
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Mitochondria - energetics - Control of cellular sp&ation - Biogenesis and
mitochondrial replication.

UNIT I1I: NUCLEI
Nuclear - cytoplasmic Interactions.

Structure and function of Chromatin - OrganizatidMNucleosbmes Euchromatin
and heterochromatin - Unusual chromosomes (Polyeddampbrush) - Mechanism of
Chromosome formation.

Nuclear transplantation - Cell fusion: homokaryansl heterokaryons Cytoplasts
and Karyoplasts.

UNIT IV: CELL DIVISION AND CELL CYCLE
Cell cycles- its components GO - G1 transition in8fe@ organization

Chromosome movements - Regulation of cell divisimmormal and malignant
cell synchronization of cell division.

Cancer cell: Differences between normal and carmsdr - Membrane and
biochemical changes in cancer cell - Nuclear amdmabsome changes - Tumor Viruses -
Oncogenes - Environmental factors inducing canddormones in relation to cancer -
Characteristics of cancer cells. Theories of cagamesis

UNIT V: INFORMATION TRANSFER

Information transfer in Prokaryotes; Informationartsfer in Eukaryotes
Transcription - Promotors - Initiators and termorat- Transduction RNA processing -
Triming of introns and splicing of exons.

REFERENCE/BOOKS

1. De Robertis, E. D.F. and De Robertis. E. M. F.,819 Cells and Molecular
Biology. Saunder International Edition.

2. Brachet, J. and-Mirsky. A. E., (1967). The celll (ablumes). Il Edition,
Academic Press, New York.

3. Howland, J. L. (1973) Cell Physiology. Mac Millanl®ishing Co.

4. De. Witt, (1977). Biology of the cell: An evolutiary approach. Saunders
Company.
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5. Wilson G. B. and Morrison. J. H., (1967). Cytology. Edition. Reinhold
Publishing Corporation, New York.

6. Avers, C. J., (1976). Cell Biology. D. Can Nostrabaimpany. New York.

7. Korenberg, A., (1974). DNA replication. W. H. Freemand Company. San
Francisco.

8. Ambrose, E. J; and Dorothy. M. E., (1979) Cell Bwy. Il edition. The English
language. Book Society.

9. Albert. B and Watson. J. D., (1990) Molecular Bmpjoof the Cell. Garland
Publishing. London. Darrtell. J., Lodish, H. anditBaore, D., 1992. Molecular
Cell Biology. Scientific American Books.

10.Shanmugam, G., (1988) A Laboratory ManipulationFish. Madurai Kamaraj
University.

GENETICS
4 Credits

UNIT I:
1. Molecular structure of DNA and RNA - Replicatjohheories, Gene Concejgiine
Structure of the gene one gene one polypeptide concept.

2. ldentification of DNA and RNA as the genetic aral.
3. Microbial Genetics - Conjugation, transformatend transduction and sexduction.

4. Chromosome mapping in prokaryotes (VirBsicteria) and eukaryotg®leutospora,
Drosophila and Man).
UNIT-II:

5. Enzyme regulation of gene action. Gene regulatibgene action-Operon concept -
Gal and LAC Operon system. Evidence of regulatibgeme action.

6. Genes and metabolism. Inborn errors of metalndhsMan
UNIT [II:

7. Sex Determination. Evolution of sex chromosoni@ssage compensation - X
inactivation.Geneomic imprinting.

382



8. Human Genetics - Normal human karyotype - Viniet in Karotypes (Autosomal and
sex chromosomal structural and numerical) with spdteference/Books to classical
syndromes in Man. Principles and methods of pedigraalysis Statistical evaluation.
Genetic Counseling - Objectives, ethics and priesipMethods of counseling for
point mutation disorders, structural and numermtabmosomal disorders.

UNIT IV:
9. Genes in Development and differentiation.

Radiation Genetics. Mechanism of chromosomal brgakaphysical, chemical and
biological factors or agents, Mutagens and mutagjenend carcinogenesis genetic
changes in Neoplasis in man.

10. Population genetics - population and gene pblaltdy Weinberg Law genetic
equilibrium. Calculation of gene frequencies fortédaolam (Complete dominance,
incomplete dominance and multiple alleles) and Isgked genes. Factors affecting
hardy Weinberg equilibrium.

UNIT V:

11. Genetic engineering - Restrictive enzymes - oR#xnant DNA techniques.
Applications of Recombinant DNA technology. Presestatus of genetic
engineering.

12. Applied Genetics - Application of genetics lamt and animal breeding. Application

of genetics in Crime and LawDNA fingerprinting. Genetic basis of intelligence.

Studies on Twins.
13. Genetics and society: Eugenics, Euphonis, Biudb@nd eypsychics.

REFERENCE / BOOKS:

1. Watson. J.D. (1980) Molecular Biology of the 8elV. A. Benjamin and, Company,
New York.

2. Sinnot. E. W., Dunn. L. C., Dobzansky, T. H.§&9 Principles of GeneticdlcGraw
Hill Co., New York.

3. Burns, G. W. (1969). The Science of Genetias MieMillan Company, New York.
4. Levine, R. P. (1968). The Science, Holt ReinBawinston, New York.
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5. Ayala, F. J. & Kieger, J. A. Jr. (1980) Moderartgtics, The Benjamin Publishing Co.,
Inc.

6. Levine, L. (1970) Paper on Genetics, C. V. MoSly St. Louis.

7. Curs Sten (1973) Principle of human geneticsHWFreeman and Co.,

8. Markert, C. L. Fd., (1974) Isozymes, Vol. I-IX¢cademic Press, New York.

9. Markert, C.L. & Urspnmg, (1973) Developmentg&®tPrentice Hall.

10. Gardner, (1984) Principles of Genetics, 7th &ditey private Limited, New Delhi.
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LAB COURSE | (INVERTEBRATES, CHORDATES, AND LAB COU RSE Il
GENETICS & MOLECULAR BIOLOGY OF CELL)

4 Credits
INVERTEBRATES:
UNIT I
1. Identification and study of selected Protozoams Helminthes of medical importance.

2. Identification and study of sections of certaanimals from Coelenterata,
Aschelminthes and Annelida to understand the ewwiwdf different types of coelom.

3. Identification and study of larval forms fron adajor phyla oflnvertebrates.
4. |dentification and study of types of minor phyla
5. Identification and study of invertebrate fos¢dides and specimens).
UNIT 11
1. Dissection of digestive system@fyllotalpa, Pila, Sepia/Loligo.
2. Dissection of nervous system of Prawn, C@iyllotalpa, Pila,andSepia/Loligo.
3. Dissection of reproductive systemyllotalpa andPila.
UNIT III:
1. Mounting of:

a) Appendages of Prawn

b) Gnathochilarium of Millipede

c) Sting of Honey bee.

d) Pedicellaria of Sea urchin.

e) Aristotle’s lantern of Sea urchin.

2. Study of prepared slides of mouth parts of Hobeg, Housefly, Thrips, Mosquito,
Bed bug and Butterfly to relate structure and type.

Practical record to be submitted during the Unigzractical examination.
CHORDATES
UNIT I:

1. Study of the following specimens to bring owdittaffinities;
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a) Amphioxus.

b) Balanoglossus
c) Ascidian

d) Peteromyzon

2. Study of the following specimens with Referemadheir adaptive features for their
respective modes of life:

a) Echeneis
b) Ichthyophis/Uraeotyphus
c) Hyla
d) Draco
e) Pigeon
f) Bat
3. Study of the following skull types with ReferefiBooks to jaw suspensions:
a) Fish
b) Frog
c) Calottes
d) Rat/Rabbit
UNIT II:
. Dissection and mounting of internal ear of Frog.
. Dissection and mounting of Weberian ossicleSanfish.
. Dissection of aortic arches in Shark, Teleosigfand Calottes.
. Demonstration of Aortic arches in Rat.
. Dissection and display of portal system of Sharkg and Calottes.
. Demonstration of portal system of Rat.
. Dissection and display"yVII™, IX™ and X" cranial nerves of Shark and Frog.

. Dissection and display of sympathetic nervowstesy of Frog.

© 00 N O un A W NP

. Dissection and display of urinogenital systensbérk, Frog and Calottes.
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10. Demonstration of urinogenital system of Rat. .
GENETICS & MOLECULAR BIOLOGY OF CELL:

1. Preparation of culture medium. Culture of Drdstsp- Methods of maintenance. Sex
identification of at least four mutants.

2. ldentification of blood groups - A, b, AB, 0 aih and reasons for a particular blood
group in child.

3. Mounting of salivary glands of Drosophila larea Chironomous larva. Analysis of
banding pattern.

4. Localization of Barr body in the Buccal smeaguamous epithelial cells. (Smear to
be made and the presence or absence of Barr bdiyrported giving reasons).

S. Karyotyping using human metaphase chromosomeesplgGiemsa stained) - eye
Karyotyping. Identification of syndromes (Down, HKdfelter and Turner) from
karyotype photographs showing clinical featuresaith syndrome case.

6. Problems relating to the application of binorhitheorem in population genetics with
Reference to P. T. C. Earlobe attachment etc.

7. Observation of simple Medelian traits in Mardentification of color blindness using
color charts. Population analysis of color blindne¥isit to primary school.
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SEMESTER Il
BIOCHEMISTRY AND BIOPHYSICS
4 Credits
UNIT I: WATER

Water - Biological importance, pH and Acid - Baseldmce. Henderson
Hasselbach equation. Buffers - biological imporggrcidosis, Alkalosis.

UNIT Il: ENZYMES

Enzymes - general properties, function, classificat nomenclature. Enzyme
kinetics - Factors affecting enzyme action.

UNIT [lll: BIOENERGETICS CARBOHYDRATE AND LIPIDS AND
METABOLISM OF CARBOHYDRATES AND LIPIDS

Carbohydrate - structure, classification and bimlalgsignificance.
METABOLISM

1. Glycogenesis, 2. Glycogenolysis, 3. Gluconeogeds Glycolysis, 5. Kreb’s
cycle 6. Embden — Meyerhof pathway, 7. Hexose nghasphate shunt.

Bioenergetics - Role of ATP, Biological Oxidatiolespiratory chain and
Oxidative phosporylation.

Lipids - structure and classification. OxidationFaitty acids. Energetics. Protein -
structure, classification of Proteins - Deaminatimansamination, transmethylation.

UNIT IV: HORMONES & VITAMINS

General function, Classification - Steroid HormgnBsotein Hormones, Tissue
hormones.

Vitamins - Water and Lipid soluble vitamins - stwe, classification, sources
and deficiency diseases in man.

UNIT V: MICROSCOPY

Principle and biological application of Light mismope, Electron Microscope,
Polarising microscope, Fluorescent microscope, é€ltastrast microscope, and X-ray
microscope.
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UNIT VI: CHROMATOGRAPHY

Principle and biological application of Chromatqumg - Paper, TLC, Column
Gel filtration, ion-exchange and affinity chromataghy.

UNIT VII: PHOTOBIOPHYSICS

Electromagnetic spectrum - visible and invisiblgioa. Principles involved in
Photoelectric colorimetry. Principle of Spectrosgop UV & IR Spectroscopy in
biological investigation. Effects of UV on biologicsystems.

Effects of radiation on macromolecules. Radioactsmopes-measurement GM
tubes, Liquid scintillation counters. Autoradiogngp

REFERENCE/BOOKS

1. Murray, R. K., Granner, D. K., Maynes, P.A. and Ret, V.W. (1998) Harper's
Biochemistry. 25th edition. McGraw Hill, New York.

2. Hames, B.D., Hoopa, N. M and Houghton, J. D. (199&tant notes in
Biochemistry. Viva Books Pvt. Ltd. New Delhi.

3. Jain, J.L. (2001) Fundamentals of BiochemistryCBandra & CO. Pvt. Ltd. New
Delhi.

4. Vasudevan, D.M and Sreekumar. 8. (200@xt of Biochemistry for medical
students. Jaypee Brothers, Medical Publishers t{@)New Delhi.

5. Rama Rao, A.V. 8.8. (1986)Text of biochemistry. L&8 Publishers. A. P.

6. Ambika, S. (1990) Fundamentals of Biochemistry fbtedical Students.
Published by the author.

7. Bose, S. (1982) Elementary Biophysics. Jyoth Books.

8. Bums, D.M. & MacDOnald, S. G. G. (1979) Physics Biology and Premedical
students. Elbs and Addisson - Wesley Publishers Lahdon.

9. Casey, E. J. (1962) Biophysics concepts and Meshanhffiliated East —West
Press Pvt. Ltd., New Delhi.

10.Das, D. (1982) Biophysics and Biophysical Chemisthgademic Publishers.
New Delhi.

11.Epstein, H. T. (1963) Elementary Biophysics seléd¢tpics. Addisson — Wesley
Publishing Company Inc London.
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12.Palanichamy, Sand Shanmugavelu, M. (1991) PrirgipleBiophysics. Palani
Paramount Publication, T. N.

13. Pattabhi,V and N. Gautham (2001) Biophysics. Napgaication, T.N.

ANIMAL PHYSIOLOGY
5 credits
UNIT I:
Introduction, scope, significance of study and miétins & divisions.
UNIT 11

Nutrition — nutrients - digestion and adsorptionpobteins, carbohydrates and lipids
and role of gastrointestinal hormones hi digestion.

UNIT Il

Respiration in Invertebrates and Vertebrates - iplogy of respiration in Man -
respiratory pigmentsBMR

UNIT IV:

Circulation - types of heart - physiology of cadiauscle - heart beat and its
regulation - composition of blood and coagulation.

UNIT V:

Excretion- excretion of metabolic waste productseailation to the environment -
physiology of excretion in Man, and hormonal cohtro

UNIT VI

Lono - osmoregulation in Invertebrate (Protozoaosjstancean, insects) -
osmoregulation in fishes, birds and terrestriah@ts -hormonal control.

UNIT VI

Neuro muscular co-ordination muscle physiology and structure and type of
neurons - nervous system neurosecretions in ingacifusks and crustaceans endocrine
glands in vertebrates - endocrine control of repation in vertebrates with Reference to
Man - endocrine related diseases and disorder in Man.

UNIT VIII:
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Chemical co-ordination - neurosecretions in insegtsllusks and crustacean -
endocrine glands in vertebratesndocrine control of reproduction in vertebratethwi
Reference to Man endocrine related disease and disorder in Man.

UNIT IX:

Receptors - classification and function - mechasisf hearing and physiologyf
vision, in Man.
UNIT X:

Behavioural physiology - chronobiology (circadiamythm Lunar periodicity,
circannual rthythm) Behaviour (types - trophismxiga kinesis, reflex, learning) -
Migration in birds and fishes - temperature redgalatn poikilotherms, homeotherms and
heterotherms - hibernation, aestivation - diapause.

REFERENCE/BOOKS
1. Hoar, W.S (1968): General and Comparative Plogyo Prentice Hall

2. Prosser, C.L. (1973): Comparative Animal Phyxigl 3rd edn. W.B. Saunders & Co.,
Philadelphia.

3. Wood, D.W. (1968): Principles and Animal Physg}
4. Bentley, (1971): Endocrine and osmoregulationrger verlag, N.Y.,

5. Palmen, J.D. Brown, J.R. and Hastirigs, J. V@7Q): Biological clocks, Academic
Press, London.
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ENVIRONMENTAL BIOLOGY & EVOLUTION
4 Credits
UNIT | : ECOSYSTEM

Review of concept or ecosystem - Natural and Madenacosystem, with
examples. Energy flow - Tropic structure and levé®yramids, food chain and food web

- ecological efficiencies and productivity andntgeasurement.
UNIT II: BIOLOGICAL CYCLES

Complete and incomplete biogeochemical cycles inseutary cycle Recycle

pathway of elements - Cycling of non-essential eets and organic nutrients.
UNIT Ill: RESOURCES ECOLOGY

Renewable and non-renewable resources — Animalmess Conventional and

non-conventional energy sources.
UNIT IV: ENVIRONMENTAL CONSERVATION AND MANAGEMENT

Principles of conservation - Rain water harvestiigpil health and fauna - Inputs
in agricultural Biosphere reserves - Wildlife consgion and management - biodiversity

- Germplasm conservation and cryopreservation.

Environmental pollution and its biological effectair, water, soil and noise

pollution. Biological indicators and their role @mvironmental monitoring.

Problems of urbanization - Sewage, soil waste addstrial waste disposal and

management.
Social forestry - tribal welfare.
UNIT V: EVIDENCES

Evidences: The need for evidences for the factwvafiution Evidences from
comparative anatomy, embryology, physiology andchmnistry - visual pigments,

haemoglobin, protein sequences in phylogeny ardkeeces from paleontology.
UNIT VI: MECHANISM OF EVOLUTION

Mutationism - Views of De Vries and of R.B.Golschimhopeful monsters -
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Inadequacies of mutationism.

Lamarckism - Life of Lamarck - Lamarckian postutate Inadequacies of

Lamarckism.

Natural selection - Innature and laboratory - Queadispects of natural selection -

Modern understanding of selection, stabilizing dnarsity and directional selection.

Adaptation - Nature and types of adaptation - Adaptrends quantifying

adaptation - Batesain and Mullerian mimicry Polyptosm and Evolutions.

The role of polyploidy, isolating mechanism - pratimg, Post mating - problems
of the origin of isolating mechanism.

UNIT VII: SPECIATION
Structure of species - clones, peripheral poputadiod peripheral isolates.

Genetics and Ecology of speciations: Mayer's foungenciple and genetic

evolution in the peripheral isolates - Ecologicpportunities for specification.

HUMAN EVOLUTION - Sociobiology: Definition and sceap- selfish gene, altruism and
kin selection - bioethics.
REFERENCE/BOOKS

1. Odum, E. P. (1983). Basic Ecology, Saunder’s Cellegblishing, New York.

2. Odum, E. P. (1959) System Ecology - An introductidoh Wiley and Son’s,
New York.

3. Berwer. A. (1988). The'Science of Ecology. SaWlsl€bllege Publishing.

4. Bandopaghyay, J. (1985) India's. Environment Cremmsl response — Natraj
Publishers, Dehrappn.

5. Smith, R. L. (1986). Element of Ecology, Harper &wlv Publishers, New York.

6. APHA, Soli, J. Archeivala - 1988 - Wastewater treamt for pollution control -
Second Ed. Tata McGraw hill Publication Company.Liew Delhi - ISBN-O-
07-463002-4.

7. D. S. Bendall (ed) 1983). Evolution from Moleculés Men. Cambridge
University Press.
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8.
9.

M. Grene (ed) (1983). Dimension of Darwinism. Caiatpe University Press.
E.C. Minkoff (1984). Evolutionary Biology. Addisowesley. London.

10.Montagu (ed) (1980). Sociobiology examined. Oxfdrdversity Press.

LAB COURSE II: BIO CHEMISTRY, BIOPHYSICS, ENVIRONME NTAL

BIOLOGY AND EVOLUTION.

4 credits

BIOCHEMISTRY AND BIOPHYSICS:

1.
2.

N o o0 &~

Buffer preparation and determination of pH - Dent@t®n.

Enzyme kinetics — any one enzyme (Salivary amylad@jtose standards,
influence of enzyme concentration, time course, pldmperature, Substrate
concentration — (Lineweaver Burk Plot) on enzymevag.

Qualitative analysis of urine - protein, glucosetdne and acetone bodies.
Chromatography: Determination of amino acid in béids and tissue of Frog.
Quantitative estimation of glucose, protein, cht@des, urea and creatinine in the
Serum of chick/goat.

Principles and application of SpectrophotometryCoforimetry, Electrophoresis,
Centrifuge, Chromatography.

ENVIRONMENTAL BIOLOGY

1.

2.

Estimation of Aquatic - Primary productivity — Daakd Light bottle.

Estimation of Dissolved oxygen, Salinity, Nitritd@hosphates, Calcium, Silicates

and Alkalinity in water samples.

Analysis of industrial effluent - TDS, TSS, BOD,Q@D - Demonstration).
Estimation of Earthworm populaticrDemonstration.

Collection, Isolation and identification of Plankto

Study of sandy, muddy and rocky shore fauna witbcspp Reference to their
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adaptation to the environment.
7. Animal Association parasitism, mutualism and commensalisms.

8. Visit to treatment Plants

a) Drinking water treatment plant - Kilpauk wateorks.
b) Effluent Treatment - CETP - Pallavaram.
c) Sewage treatmenKoyembedu.

BIOSTATISTICS
3 Credits

UNIT I: COLLECTION OF DATA
Definition of statistical population and simplehiological studies.
Variables - qualitative and quantitative; discratel continuous.
Derived variables - rates, ratios, percentagesratides.

Accuracy and precision of recorded data - impliedts numbers of significant
digits - rounding of data.

Units of measurement - abbreviations of common sunf measurements -
expression of very large or small number as andrudeen.

UNIT II: CLASSIFICATION AND PRESENTATION OF DATA
Types of classification: Qualitative and quantitati

Qualitative classification - chronological, geodmam@al etc. and continuous
frequently distributions.

Diagrammatic and graphical representations of daBar diagrams (simple,
multiple and subdivided) - Pie diagram — Cartogram.

Frequency diagram: histograms, frequency polygod fiaquency curve line
graphs.

UNIT llIl: DESCRIPTIVE STATISTICS

Measure of central tendency; Arithmetic mean - rdgfin - computation for
different types of data (ungrouped and discrete@minuous frequency distributions) -
other measures such as median, mode, geometric, rnaanonic mean and weighted
average may be defined - computation for diffetgpés of data (ungrouped and discrete
and continuous frequency distributions) - Propsrii@erpretation. Definition of other
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measures such as range, quartile deviation, deamilge and mean deviation may be
defined (Computation not required).

UNIT IV: INFERENTIAL STATISTICS:

Probability; basic principles - airport and a paste probabilities - addition and
multiplication rules of probability - conditionatqbability.

Patterns of probability distributions: definitionproperties-uses - standard errors
(standard error of the mean to be stressed) comnprutgroperties - used estimation of
population parameters from sample statistics - idente intervals determination of
sample size. Hypothesis testing - null hypothesisvel of significance - degrees of
freedom - types | an Il errors.

Test of significance: Chi-square test for goodnessfit, homogeneity and
association between attributes (problem relatinGénetics, patterns of distributi@tc.
to be worked out).

Test of significance for large sample - comparisbeample mean withopulation
mean - comparison of two-sample mean.

396



UNIT V: CORRELATION AND REGRESSION

Correlation: Definition and types - simple, muléplpartial, linear, nonlinear,
mutual, cause and effect, etc.

Uses of scatter diagram and correlation grapheénsthdy of correlation between
two variables.

Computation of Karl Pearson’s Co-efficient of ctatmn - testing its significance
- Interpretation.

Regression analysis: derivation of regression eégustbetween two variables -
regression coefficient - construction of regressioes - properties - applications.

UNIT VI: POPULATION STATISTICS
Vital statistics - natality and mortality rates.
Population estimation - population growth
REFERENCE/BOOKS
1. Gurumani, N. (2005) Biostatistics, 2nd edn. MJPligakions, India.

2. Milton, J.S. (1992) Statistical method in Biolodiead Health Sciences. McGraw
Hill Inc., New York.

3. Schefler, W. C. (1968) Statistics for biologicaliesces, Addision- Wesely
Publication Co., London.

4. Snedecor, G. W and Cocham, W.G. (1967) Statisiethods. Oxford & IBH
Publication co., New Delhi.

5. Spiegel, M.R (198I) Theory and problems of statstiSchaum's Outline series
McGraw-Hill International Book Co., Singapore.

6. Pillai, R.S.N and Bagawathi, V. (1989), Statistidheory and practice (For
B.Com. and B.A., (Eco) classes) S. Chand & Co,,Neéw Delhi.

7. Stansfield, W.D (1986) Theory and problems of geset(including 600
problems). Schaum’s outline series. McGraw-Hili B&o., New York.

8. Sobl, R.R. and Rohif, F. J (1969) Biometry. Thenpiples and Practice of
Statistics in Biological Research. W. H. Freman @ad San Francisco.

9. Pillai, R.S.N and Bagawathi, V. (1987) Practicatistics (For B.Com. and B.A.,
Students) S.Chand & Co. (Pvt.) Ltd., New York.
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10.Mahajan, B.K. (1984). Methods in Biostatistics kedical students and

Research works. Smt. Indu Mahajan, New Delhi.
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List of Courses on Soft-Skills for PG Course

S. No. | Course Code Course Title Credits
1 UOM S 002 | LANGUAGE AND COMMUNICATION 2
2 UOM S 004 | SPOKEN AND PRESENTATION SKILLS 2
3 UOM S 006 | MANAGERIAL SKILLS 2
4 UOM S 008 | COMPUTING SKILLS 2
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UOM S 002 LANGUAGE AND COMMUNICATION

Objectives

enable students to convert the conceptual understandingooshmunication in to
everyday practice.

train students to ground concepts/ideas in their own repee.

createa learner-language interface enabling studentséccise control over language
use.

sensitisestudents to the nuances of the four basic commumicakills — Listening,
Speaking, Reading and Writing.

UNIT I: Twinning Functions of Listening and Speaking.

UNIT II: Twinning Functions of Reading and Writing.

UNIT HII:  Individual Communication.

UNIT IV: Intermediary Communication.

UNIT V: Social Communication.

Recommended Texts

Windshuttle, Keith and Elizabeth Elliot. 1999. Writing, Researching and
Communicating: Communication Skills for the Infotiba Age. 3 Reprint. Tata

McGraw-Hill. Australia.

Dignen, Flinders and Sweendsnglish 365Cambridge University Press.

Goleman, Daniel. 1998Norking with Emotional intelligenceBantam Books. New
York.

Jones, Leo and Richard Alexander. 2008w International Business English.
Cambridge University Press.

Websites

www.tatamcgrawhill.com/sites/0070600988
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UOM S 004 SPOKEN AND PRESENTATION SKILLS

Objectives
= coachstudents to identify, classify and apply relevailt sets.
= jllustrate role of skills in real-life situations with castigies, role play, etc.
= translateperformance of skills into efficient habits.

enablestudents to perceive cultural codes involved irs@ngation and design language
performance accordingly.

UNIT I: General Language Knowledge and Presentation.
UNIT II: Special Language Knowledge and Presentation.
UNIT Ill: GeneralCommunication Skills for Presentation.
UNIT IV: Professional Communication Skills for Presentation.

UNIT V: Social Communication Skills for Presentation.

Recommended Texts

= Cathcart, Robert. S. and Larry A. Samovar. 198®all Group Communication: A
Reader5" Edition. Wm. C. Brown Publishers. lowa.

= Tamblyn, Doni and Sharyn Weiss. 200he Big Book of Humours Training Games.
2004 Edition. Tata McGraw-Hill. New Delhi.

= Andrews, Sudhor. 1988{ow to succeed at Interview1™ Reprint. Tata McGraw-Hill.
New Delhi.

= Monippally, Matthukutty. M. 2001Business Communication Strategi#d" Reprint.
Tata McGraw-Hill. New Delhi.
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UOM S 006 MANAGERIAL SKILLS

Objectives

* To help students to understand the mechanism edéssprarticularly negative emotions
such as anxiety, anger and depression for effenteeagement.
To introduce the basic concepts of body languagednflict management.
To give inputs on some of the important interpeas@kills such as group decision-
making, negotiation and leadership skills.
To make students learn and practice the stepsvedoh time management.
To impart training for empowerment thereby encoumgghe students to become
successful entrepreneurs.

Unit I- Stress management
» Definitions and Manifestations of stress.
» Stress coping ability and stress inoculation tregni
* Management of various forms of fear (examinaticar,fetage fear or public speaking
anxiety), depression and anger.

Unit II- Conflict Management skills
» Types of conflict (intrapersonal, Intra group anter group conflicts).
» Basic concepts, cues, signals, symbols and seaxfrbtedy language.
» Significance of body language in communication assertiveness training.
» Conflict stimulation and conflict resolution techjoes for effective management.

Unit IlI- Interpersonal Skills
* Group decision making (strengths and weaknesses).
» Developing characteristics of charismatic and ti@mnsational leadership.
* Emotional intelligence and leadership effectivenesdf awareness, self management,
self motivation, empathy and social skills.
* Negotiation skills- preparation and planning, deiiam of ground rules, clarification
and justification, bargaining and problem solviolgpsure and implementation.

Unit IV- Time Management
» Time wasters- Procrastination.
» Time management personality profile.
* Time management tips and strategies.
» Advantages of time management.

Unit V- Towards Empowerment
» Stimulating innovation and change- coping with “parariness”.
* Network culture.
» Power tactics and power in groups (coalitions).
* Managerial empowerment and entrepreneurship.
» Prevention of moral dwarfism especially terrorism.
» Altruism (prosocial behaviour/helping behaviour).
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Spirituality (clarifications with regard to spirality)- strong sense of purpose- trust and
respect- humanistic practices- toleration of fellownan beings expressions.

PRACTICAL TRAINING

Relaxation exercises- Western (Autogenic Relaxatma Indian techniques (Shavasana).
Role-play.

Transactional Analysis.

REFERENCES

1.

2.
3.
4.

Swaminathan. V.D & Kaliappan. K.V. (2001). Psychpiofor Effective Living.
Chennai. The Madras Psychology Society.

Robbins, S.B. (2005). Organizational Behaviour. N&sihi: Prentice Hall of India.
Smith, B. (2004). Body Language. Delhi: Rohan BG@ampany.

Hurlock, E.B. (2006). Personality Development,"2&eprint. New Delhi: Tata
McGraw Hill.
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UOM S 008 COMPUTING SKILLS

Objective: The major objective in introducing the ComputerliSkdourse is to impart training
for students in Microsoft Office which has diffetemmponents like MS Word, MS Excel, MS
Access, Power point etc., at two levels based em kmowledge and exposure. It provides
essential skills for the user to get adapted toveonk environment, as most of the systems in
any6 work place have MS Office installed for thaary to day activities. The course is highly
practice oriented rather than regular class ro@ohiag.

Pre-requisite: Pass in Level B are an equivalent course.

Unit I: Word Processing- Formatting — Paragraph and character styles, tasgpland
wizards, table and contents and indexes, crosserefing; Tables and Columns — creating
manipulating and formatting; Mail Merge, Labels dfa/elopes.

Unit II: Spreadsheets Workbook, Building, Modifying, navigating; workset- Autofiull,
copying and moving cells, inserting and deletingvsp printing; Formulas and functions-
Troubleshooting formulas, Functions and its forike Hatabase, financial, logical, reference ,
mathematical and statistical — Databases — Creaaorng, filtering and linking.

Unit lll: Presentations- Power point — exploring, creating and editinges, inserting tables
and charts- special effects- Clip Art, creating dnawing shapes, inserting multimedia content
— presentations — planning, animation, handoutieshow..

Unit 1IV: Databases— Access — Components, creating a database afectpronport and
exporting, customizing; Tables- creating and sgtfields; Queries —Types, creating, wizard-
Reports- creating and layout.

Unit V: Information Management Outlook — Starting, closing, contacts, tool bdite
management; email-reading, composing, responditegzhanents, signature, junk mail; tasks-
screen, sorting, creating, deleting, assigningatipd; scheduling- calendar.

Note: All units needs an approach through pracezasure.

References:

1. Working in Microsoft Office; Ron Mansfield, Tata &caw Hill
2. Microsoft Excel 2007; Guy Hart Davis, Tata McGraw.H

Examination:

1. Internal assessment could be based on Theofgrgmdcticals.
2. End semester is based on practicals.
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