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The Indian Institute of Science Education and Research (IISER) is an
Institution conceived and established by the Ministry of Human Resources
Development (MHRD) of the Government of India. The mission of the In-
stitute is to offer postgraduate level teaching of the highest international
standards to school leaving (+2) students and also to conduct frontline re-
search leading to Ph.D. Degree, in basic sciences like Biology, Chemistry,
Physics, Mathematics and other Interdisciplinary Science subjects.

The five IISERs established by MHRD are at Kolkata, Pune, Mohali,
Bhopal and Thiruvananthapuram.

IISER THIRUVANANTHAPURAM CAMPUS

IISER TVM started functioning in August 2008 at the transit cam-
pus in the Department of Computer Science of the College of Engineer-
ing, Thiruvananthapuram (CET). The Institute is residential. This means
all students will reside in the Institute hostels. The permanent campus of
IISER TVM is coming up at Vithura, about 40 km from Thiruvanantha-
puram City, at the foothills of the Ponmudi Hills.
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Regulations

The BS-MS Programme

IISER-TVM is set up to provide education and perform research in di-
verse disciplines of basic sciences. The IISER-TVM BS-MS dual degree
curriculum is designed to reflect the point of view that the sciences are a
seamless whole with no barriers between disciplines.

e The BS-MS programme is of 10 semesters duration
e FEach academic year has 2 semesters of roughly 17 weeks each.

(a) Varsha Semester : August — December.
(b) Vasanth Semester : January — May.

e The first two years (i.e. the first 4 semesters) will consist of CORE
courses common to all students.

e 34 and 4*" year courses will be specialized in one major (Biology,
Chemistry, Physics or Mathematics). A student may choose to take
courses that lead to a minor(s) in another subject(s).

e The 5 year will be devoted to a thesis by research.

e Students may undertake summer research projects at IISERs and other
institutions

Registration

e Every student must register for the courses of a semester on the first
day (registration day) of the semester.

e Registration involves payment of the prescribed fees for the semester.

e A fine of Rs.100/- per day will be levied for late registration done after
the first day of class.
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e Late registration after the first week of the semester can only be done
with the permission of the Dean (Academics) or the Director of the
institute.

Faculty Adviser
Every student is assigned a Faculty Adviser who will guide the student in
all academic and personal matters

Assessment and Grading

CONTINUOUS ASSESSMENT

Continuous assessment will be adopted for all courses.

Theory Course :

Assignments : 10%
Two Mid Semester Examinations : 20 % each
End Semester Examination 250 %

Practical Course :
Class experiments 1 70%
End Semester Examination 130 %

GRADING
Relative grading will be adopted.

(a) The letter Grade and Grade Points are as follows:

AT 10

A 9

BT 8

B 7

ct 6

C 5

D 4

F 0

I Incomplete
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(b) Semester Grade Point Average (SGPA) is calculated as:
SGPA =) CiGi/ > C;

Where, C; = Credit for i** course; G; = Grade point secured by the
student. Summation is over all the courses credited by the student in the
semester.

(c) Annual Grade Point Average (AGPA) is calculated as:

AGPA =) "C;G;/ ) C;
7 %

Where, C; = Credit for jth course; G; = Grade point secured by the
student. Summation is over all the courses credited by the student in the
academic year.

(d) Cumulative Grade Point Average is calculated as

CGPA = Z CrGyr/ Z Cr
k k

Where, C, = Credit for k" course; G, =Grade point secured by the
student. Summation is over all the courses credited by the student in all
the completed semesters.

Requirements for the award of the BS-MS dual degree

e FEach student should acquire a minimum of 175 credits with a CGPA
of 5.0 or greater for being eligible for the BS-MS dual degree.

e ALL CORE courses of the first two years must be successfully com-
pleted.

e All 3rd and 4th year courses designated as CORE by the school of the
students’ major has to be successfully completed.

e Successful completion of the fifth year project is mandatory for the
award of the BS-MS dual degree.
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Essentials for completing courses

Students are expected to attend all the classes. Students with overall
80% attendance will only be permitted to write the end semester ex-
amination. Attendance will be recorded in the prescribed book in every
class and attendance grade will appear in the grade transcripts.

A student with an F grade in a course may be given a repeat final ex-
amination. An F grade may be improved at best to a D grade as a result
of the repeat final exam.

If a student does not clear a course even after writing the repeat fi-
nal examination, he/she is required to repeat the course with the same
course number when offered next taking all examinations. Until the
course is repeated and cleared by the student, it is treated as a backlog
in the student’s records.

Repeat of a course where the grade obtained is D or above is not per-
mitted.

A maximum of two backlog courses from the first two years MAY
BE allowed, at the discretion of the Dean (Academics) and the Direc-
tor before a student can choose a major and proceed to the third year.
However, the student will not be allowed to choose the subject(s) in
which he/she has a backlog course(s) as his/her major.

A student who has more than two F and/or I grades in any semester will
have to repeat ALL the courses of that semester. Only the new grades
obtained in ALL the courses will be valid.

Make up examinations may be given to those who miss the mid
semester or end semester examinations due to genuine reasons as de-
termined by the Instructor/Director.

Removal from the rolls

Failure to maintain the minimum CGPA of 4.0 in any two consecutive
semesters will lead to automatic removal of the student from the rolls.
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Failure to clear any CORE course even after repeating the same course
a second time will lead to the removal of the student from the BS-MS
Programme.

ALL CORE courses of the first two years must be completed in a max-
imum of six semesters. Failure to do so will lead to the removal of the
student from the BS-MS programme

All requirements for the BS-MS degree must be completed in a max-
imum of FOURTEEN SEMESTERS. Students will be automatically
removed from the rolls at the end of fourteen semesters.

Project Evaluation

The major project work is carried out in two stages, each spread over
a semester. At the end of nineth semester, the student is required to
submit a preliminary brief report of his/her work by a prescribed date
to the Project Coordinator and present it to an Internal Project Evalua-
tion Committee as a seminar. Out of total 9 credits, 30% of weightage
comes from Project guide and the remaining 70% is awarded by the
Project Evaluation Committee(PEC). The second stage of the work is
continued in the following semester and a final report has to be sub-
mitted at the end of tenth semester. The second part carries 15 credits
and the distribution of scheme of evaluation will be same as mentioned
above.

PEC is constituted by School and the project co-ordinator will submit
to the academic section the names of the project examiners at least two
weeks before the submission of the second stage project. The project
report, prepared according to the prescribed format available in the aca-
demic section, will be submitted to the School at least one week be-
fore the probable date of oral examination. The oral examination will
be held before semester vacation starts. The whole evaluation process
should be completed by a deadline stipulated by the academic session.

The School will record the date of submission of the project and ar-
range to send the project reports to the examiners. The project coordi-
nator will inform the date of the oral examination to the examiners and
send a copy to the academic section. The project will be evaluated by
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the Project Evaluation Committee and the result will be submitted to
the Project Coordinator, who in turn will forward it to the Academic
Section.

On successful completion of the oral examination, each student will
be required to submit one corrected bound copy and a soft copy of the
project report to the School/ supervisor(s).

Extension of time usually not exceeding 3 months from the announced
last date for submission of the project report may be granted by the
School with permission of Dean/Director in the case of students with
insufficient progress in the project work. In such a case the concerned
students will be temporarily awarded "I’ grade. Further, if the reports
are not submitted within the allowed period of time, the "I’ grade will
be automatically converted to *F’ grade.

Those who fail in the first stage assessment will be required to re-
register for the first stage in the following semester. Likewise, those
who obtain an 'F’ grade in the final (second stage) assessment will be
required to re-register for it in the subsequent semester.

The one semester six credit minor project evaluation will also be car-
ried out in a similar manner as mentioned above and the evaluation
process has to be completed by the end of the semester as stipulated
by the academic section. The evaluation has the following weightage:
Project Guide:- 30% and PEC - 70%. The rules for submitting the final
minor project report remain same like final major project report.

In exceptional cases the Director may at his discretion override any of
the above provisions.



Sample transcript

Sample transcript

SER

TN

THIRUVANANTHAPURAM

Indian Institute of Science Education and Research, Thiruvananthapuram

GRADE TRANSCRIPT

Five Year Integrated Masters Degree in Science

Name of Student: Xxxxx

Batch Name: Batch xxxx

Roll Number: IMSOXXXX

Grades for Varsha xxx*

Introductory Biology | BIO 111 3 30 Bt 24 8.5
Atomic Structure &
Chemical Bonding CHY 111 3 30 ct 18 8.0
Introduction to Alge-
bra MAT 111 3 30 D 12 8.8
Mechanics PHY 111 3 30 D 12 8.0
Mathematical Tools-I | IDC 111 3 30 Bt 24 8.9
Communication
Skills HUM 111 1 10 At 10 9.0
Biology Lab - I BIO 112 1 10 A 10 10
Chemistry Lab - I CHY 112 1 10 Bt 8 10
Physics Lab - T PHY 112 1 10 B 8 10
TOTAL 19 190 126
Semester Grade Point Average: 6.63

Cumulative Grade Point Average: 6.63
Date:
Thiruvananthapuram Dean, Academics

* Varsha Semester: August — December; Vasanth Semester: January — May

Grade Points: AY =10,A=9,BT =8,B=7,0T =6,C=5,D=4,F =0,
I=Incomplete, M=Medical Leave
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Conduct Regulations

1. The student must sign and submit to the Institute the following Honour
Pledge at the time of registration in the Varsha semester. The pledge
must be counter-signed by the parent/guardian.

IISER TVM STUDENT HONOUR PLEDGE

a. I promise, on my honour, that I will conduct myself in the Institute
and outside, with decorum and decency befitting the high moral and
ethical standards expected of the members of the National Institute,
IISER TVM and follow its rules and regulations

b. I will not engage in ragging. I understand that ragging is unlawful
and liable to prosecution by law enforcement authorities of the State
besides any disciplinary action the Institute may take which may
include dismissal from the Institute.

c. I'will not engage in overt/covert sexual harassment.

d. I'will notresort to any dishonest practice in examinations/assignments.

e. I will not engage in plagiarism in my writings and will acknowledge
the work of other authors according to international practices.

f. I will follow the Library and Hostel regulations of the Institute.

g. I understand that violation of this pledge makes me liable to disci-
plinary action by the Institute.

Sd/- Sd/-
Student Parent/Guardian

2. The student and his/her parent /guardian should sign, at the time of ad-

mission, the prescribed anti-ragging forms (see: www.iisertvm.ac.in)
as per the stipulation of the MHRD, Govt. of India.

3. Use of mobile phones in the library, class rooms, laboratories and exam

hall is prohibited.

Library Regulations

1. Library hours:
1. Library remains open from 9 AM to 7.30 PM on Monday to Friday.



Library Regulations 9

10.

2. During Exam Week : 9 AM to 10 PM

3. Circulation of Books will be between 9.15 AM to 5.15 PM on Mon-
day to Friday.

4. On Saturdays Circulation of Books will be till 12 noon; however,
library remains open till 5 PM.

5. Sundays and Holidays: Closed

Membership: All BS-MS students are eligible for membership at the
institute library

. Borrowing facility: BS-MS students can borrow a maximum of 4 books

at a time for 2 weeks, provided they do not have any overdue book with
them.

Users must leave their Bags and other belongings outside the Library.
Only notebooks and papers are allowed inside the library. Issued books
are allowed to be taken to the Library for return/renewal only. All items
taken out of the library are to be produced for verification by the check
point staff engaged in front of the Library.

. Always carry the Identity card and must be produced whenever asked

for.

Silence has to be maintained by all users in the Library.

Use of Mobile Phones, consumption of food and drinks are strictly
prohibited in the Library.

. Return of book is mandatory before the due date. A fine of Re.1/- per

day per book for the first week of delayed return and Rs.10/- per day
per book thereafter will be levied. Renewal of a book is possible only
if there is no pending reservation against it. A book may be recalled
anytime before the due date if it is urgently required by another mem-
ber. A late fee of Rs. 10/- per day per book will be imposed for the
non-compliance with the requirement.

Mutilation of books in any form (e.g. underlining, writing on pages,
tearing off pages, damaging the binding etc) will lead to a heavy fine
or even replacement of the book. Before borrowing a book users should
look at the condition of the book and bring to the notice of the library
staff if any mutilation found.

Members who lose/mutilate library materials are liable to replace the
book with latest edition of the books along with a penalty of 20% of
the total cost of the book. All books replaced in this manner must be
of the latest edition. If the book is part of a set or series they may be
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called upon to replace the whole set or series. In case of the lost books
is untraceable in market or out of print Library committee reserves the
right to decide appropriate penalty.

11. BS-MS students should return all the books they have borrowed before
they go for vacation

12. Users should obey the Library Rules and Regulations. Violation of
rules and any act of misbehaviour to the library staff will be brought
to the notice of the Library Committee Chair, and will lead to strong
disciplinary action.

Hostel Regulations

1. Please do not make noise in the rooms, corridors and premises of the
hostel especially during night.

2. Keep your rooms and premises clean and tidy. You are responsible for
keeping your rooms clean.

3. Please take utmost care not to damage furniture, TV, washing ma-
chines, building structure, electrical fittings etc.

4. Strictly avoid getting into arguments with fellow hostellites, localites
and office staff.

5. Cooking inside the rooms is strictly prohibited.

6. Guests are not allowed in hostel rooms.

7. In case of any emergency (illness, accidents etc), contact the concerned
warden.

8. Any overt or covert sexual/caste/religion/creed/linguistic/color remark
will lead to immediate removal of the offender from the institute rolls.

9. All students must return to the hostel by 10.00 pm.

10. Bringing illegal substances such as explosives, drugs, narcotics and
other illegal substances to the hostel /hostel premises is strictly prohib-
ited.

11. Please switch off all electrical equipment after usage, if found oth-
erwise, a fine will be levied, including recovery of cost of electrical
equipment/fitting/ appliances etc.

12. Please take care of your personal belongings.

13. Anti-ragging regulations of the institute have to be strictly followed in

the hostels too.
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14. Leaving the hostel for a day or longer need prior permission from the
concerned warden.

15. Use of drugs/alcoholic beverages/tobacco products in the hostels is
strictly prohibited. Smoking in public is a punishable offence.

16. Students should be either in the hostel or in the IISER. Prior permission
from the concerned warden has to be obtained in case the student need
to go anywhere else. This has also to be recorded in the register kept
for the purpose in the Hostel.

17. Permanent address including the phone numbers of the parent/guardian
has to be given to the Warden/IISER office. Also the address has to be
updated whenever there is a change due to shifting/ change of phone
number of the parent etc.

18. All the BS-MS students have to vacate the hostel during the vacation
time. If any student has to stay back during the vaccation, special per-
mission has to be obtained from the competent authority in advance.

INSPIRE/KVPY Fellowship

The Department of Science and Technology Government of India has in-
stituted the INSPIRE Fellowship available to each student of IISER. This
provides Rs. 5,000/- per month stipend and Rs. 20,000/- for mentoring
institutions and for doing summer projects.

The fellowship is contingent upon good performance in each semester
with a minimum AGPA(Annual Grade Point Average) of 6.0. If the AGPA
goes below 6.0, the stipend will be stopped and can be restarted only when
the AGPA goes to 6.0 or above. This rule applies to KVPY students also.

MOODLE and Course Feedback

MOODLE (Modular Object Oriented Dynamic Learning Environment)
will be employed extensively in the teaching programmes. This includes
course contents, assignments, quizzes, and course grades.

Online course feedback by students will be done for every course.






Course Structure

The first two years of the BS-MS programme consists of CORE or FOUN-
DATION courses common to all students. Third and fourth year courses
will be specialized in one major (Biology, Chemistry, Mathematics or
Physics) and one or more minors. The fifth year will be devoted to a thesis

by research. The general structure of the BS-MS course is given below.

BS-MS Course Structure
SI.No. | Course Description | Minimum Credits | Period
1 Foundation Courses 76 Semester | to IV
3 Major Project 24 Semester IX to X
4 Minor Courses 9 Semester V to VIl
5 Minor Project 6 Semester VIIl
6 Humanities/Additional 3 Semester V to X
courses
Total 175

Remark: Minor project is optional in certain schools. However, students may adjust this credit by taking

additional courses.

13



14 Course Structure
Course codes

The CORE courses are numbered in the format,
XYZ ysc (LTPC)
The ELECTIVE courses are numbered in the format,

XYZ yscc (LTPC)

The numbering may be understood as

XYZ : Subject Code

Y : Year

S : Semester Number

c (co) : Number of the course (in a par-

ticular subject) in that year

L Lecture hours

T Tutorial hours

P Practical hours

C Credits
Subject codes

BIO : Biology

CHY : Chemistry

MAT : Mathematics

PHY : Physics



First four semesters

First four semesters

FOUNDATION COURSES FOR FIRST TWO YEARS( 4 SEMESTERS)

Semester -| Semester -11
Course | Course Name L P |C |l Course | Course Name L |[T|P|C
BIO111 | Introductory Biology |3 [1]0 |3 BIO 121 | Biochemistry 3 |10 3
CHY 111 | Atomic Structure & 3 (10 |3 CHY 121 | Chemistry of Elements {3 |1 (0 |3
Chemical Bonding
MAT 111 | Introduction to Algebra {3 |1 ]0 |3 MAT 121 | Introductory Analysis-l |3 |10 |3
PHY 111 | Mechanics 3 [1]0 |3 PHY 121 | Electromagnetism 3 |10 3
IDC111 | Mathematical Tools-l |2 |02 |3 IDC 121 | Mathematical Tools-I 2 |0]2 3
HUM 111 | Communication Skills [0 [1]0 |1 HUM 121 | Humanities 0 |10 |1
BIO112 | Introductory Biology |0 0|3 |1 BIO 122 | Biochemistry Lab 0 |03 |1
Lah
CHY 112 | Chemistry Lab-I 0 (03 ]1 CHY 122 | Chemistry Lab-Il 0 |03 1
PHY 112 | Physics Lab-| 0 [0]3]1 PHY 122 | Physics Lab-I1 0 |03 |1
Total 14 |5 (11 ]19 | Total 14 [5]11]19
Cumulative Credits at the End of First Year; 38
Semester -111 Semester -1V
Course | Course Name L |[T|P|C Course | Course Name L |[T|P|C
BIO211 | Genetics & Mol. 3 [1]0]3 BIO221 |EcologyandEvolution |3 |1 (0 |3
Biology
CHY 211 | Chemical Reactions& |3 |10 |3 CHY 221 | Principles of Physical 3 |1/0 |3
Reactive Intermediates Chemistry
MAT 211 | Introductory Analysis-Il |3 |10 |3 MAT 221 | Introduction to Statistics |3 |1]0 |3
PHY 211 | Optics 3 [1]0]3 PHY 221 | Thermal &Statistical 3 (1]0 |3
Physics
IDC211 | Principles & Appl.of |3 |10 3 IDC 221 3 |1/0 3
Spectroscopy
HUM 211 | Humanities 0 01 HUM 221 | Humanities 0 |10 |1
BI0212 | Genetics & Molecular |0 |0 |31 BI0222 | Ecology Lab 0 |03 |1
Biology Lab
CHY 212 | Chemistry Lab-lIl 0 [0]3]1 CHY 222 | Chemistry Lab-1V 0 [0]3 )1
PHY 212 | Physics Lab-1Il 0 [0]3]1 PHY 222 | Physics Lab-IV 0 j0]3 |1
Total 15 16[9]19 [ Total 141619 |19
Cumulative Credits at the End of Second Year: 76

15



16 Course Structure
Semesters 5 to 10

Major and Minor Courses

Every student is allowed to choose a major subject. The available majors
are in Biology, Chemistry, Mathematics and Physics. Number of seats
in each major subject is normally limited to 30%. The top 30%, in the
order of merit, among the students who have chosen a particular major
subject will be given preference. Each student has an option to choose
one minor as well. Both choices will be reflected in the BS-MS degree
certificate that will be awarded by IISER TVM on successful completion
of the programme.

The minimum number of credits required to obtain a BS-MS degree
from IISER TVM is 175. Out of this, 76 credits are carried by the common
core courses taken by all students over the first two years.

A minimum of 57 credits from courses in the major subject and 9 cred-
its from courses from non-major subjects taken during the 3™, 4" and
5" years are needed for graduation. Individual schools are free to place
additional requirements for obtaining a major or minor in their respective
disciplines. Schools will also specify how the credits are split between
theory and laboratory courses.

The student may alternatively opt to have no minor, but takes the 9
course credits from more than one school excluding the school of his/her
major.

In addition to the courses, each student will undertake a one year re-
search project in his/her major subject worth 24 credits during the 5%
year. The 6 credit mini project undertaken by the student during the 8"
semester should be done in a school other than the school of his/her major.

A course in humanities of the student’s choice from among the avail-
able courses worth three credits will also have to be successfully com-
pleted for awarding the BS-MS degree.

A table outlining the course requirements (sample structure only) for
the 34, 4*" and 50 years is given below. The total earned credits shown
are minimum values. Individual schools may choose to offer courses that
carry more credits than what is shown. The number of courses, however,
shall remain fixed for each semester.
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Credits earned from the first two years: 76

17

Third Year
SEMESTER 5
SL. No. [COURSE CREDITS Cl\]/[{/lzlj)?'ll?s CMR;I)?_:?S TOTAL
1 Major 1 3 This Semester | This Semester | This Semester
2 Major 2 3 15 3 18
3 Major 3 3
4 Major 4 3
5 Major 5(Lab/Theory) 3 Cumulative Cumulative Cumulative
6 Minor 1 3 15 3 94
SEMESTER 6
SL. No. [COURSE CREDITS Cl\glgg)??s CI\I;IE\[I)??S ToTAL
1 Major 1 3 This Semester | This Semester | This Semester
2 Major 2 3 15 3 18
3 Major 3 3
4 Major 4 3
5 Major 5 (Lab/Theory) 3 Cumulative Cumulative Cumulative
6 Minor 1 3 30 6 112
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Fourth Year
SEMESTER 7
MAJOR MINOR
SL. No. |COURSE CREDITS CREDITS CREDITS TOTAL
1 Major 1 3 This Semester | This Semester | This Semester
2 Major 2 3 12 3 18
3 Major 3 3
4 Major 4 (Lab/Theory) 3
5 Minor 1 3 Cumulative Cumulative Cumulative
6 Humanities 3 42 9 130
SEMESTER 8
SL. No. |COURSE CREDITS MAJOR MINOR TOTAL
CREDITS CREDITS
1 Major 1 3 This Semester | This Semester | This Semester
2 Major 2 3 12 6 18
3 Major 3 (Elective) 3
4 Major 4 (Lab/Theory) 3 Cumulative Cumulative Cumulative
5 Project (Minor) 6 54 15 148
Fifth year
SEMESTER 9
MAJOR MINOR
SL. No. |COURSE CREDITS CREDITS CREDITS TOTAL
1 Major 1 (Elective) 3 This Semester | This Semester | This Semester
12 0 12
5 Major  Project  and 9 Cumulative Cumulative Cumulative
Seminar-1 66 12 160




Distribution of credits

SEMESTER 10

19

SL. No. |COURSE CREDITS MAJOR MINOR TOTAL
CREDITS CREDITS
1 Major Project and 15 This Semester | This Semester | This Semester
15 0 15
Seminar-1I( Final Project Cumulative Cumulative Cumulative
Report) 81 15 175

Distribution of credits

First and Second Year
Courses in major (Theory/Lab)
One year project in major
Courses in minor (Theory)
Mini project in minor
Humanities
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Biology Major
MAJOR INBIOLOGY (THIRD YEAR TO FIFTH YEAR)
Semester -V Semester -VI
Course | Course Name L [TIP|C Course | Course Name L |T|P|C
BIO 311 | Microbiology 3 10]0]3 BIO 321 | Bacterial Genetics 3 10(0]3
BIO312 | Immunology 3 10{0(3 BIO 322 | Biophysics & Structural 310(013
Biology
BIO313 | Advanced Cell Biology {3 |0 [0 |3 BIO 323 | Advanced Biochemistry 310/013
BIO314 | Evolutionary Ecology |3 |0 [0 |3 BIO 324 | Neurobiology 310/013
BIO315 | Advanced Biology 0 |0]9]3 BIO 325 | Advanced Biology Lab-Il |0 |0 |9 |3
Lab-I
Total 1210915 Total 1210(9]15
Cumulative Credits at the End of Third Year: 106
Semester -VII Semester -VIII
Course | Course Name L |[TIPC Course | Course Name L|T|PC
BIO411 | Developmental Biology {3 |0 {0 |3 BIO 421 | Mathematical & Systems |3 |0 |0 |3
Biology
BIO 412 | Biostatistics 3 10]0(3 BIO 422 | Advanced Genetics 3 10(0]3
BIO 413 Advances in Plant 3 10(0(3 BIO 423 | Advanced Molecular 3 10({013
Biology Biology
BIO 414 | Genomics 3 10]0(3 BIO 4201 | Elective -1 3 ]0(0]3
BIO415 | Advanced Biology 0 [0(9(3
Lab-IIl
Total 12 [0]0]15 Total 1210012
Cumulative Credits at the End of Fourth Year: 133
Semester -I1X Semester -X
Course | Course Name L [TIP|C Course | Course Name L |TPIC
BIOSI1 | Major Project 9 10]0]9 BIO 521 | Major Project 15001015
BIO 5101 | Elective-Il 3 10]0]3
Total 12 (0]0]12 Total 150015
Cumulative Credits at the End of Fifth Year: 160

Remark: To meet the minimum requirement of 175 credits for qualifying the BS-MS Degree,
students may take minor or additional courses.




Chemistry Major

Chemistry Major

MAJOR IN CHEMISTRY (THIRD YEAR TO FIFTH YEAR)

Semester -V Semester -VI
Course | Course Name L |[T|P|C Course | Course Name L ©
CHY 311 | Advanced Coordination |3 [0 |0 |3 CHY 321 | Organometallics Chemistry | 3 3
Chemistry
CHY 312 | Quantum Chemistry |3 |00 |3 CHY 322 | Advanced Molecular 3
Spectroscopy
CHY 313 | Stereochemistry- 3 10{0(3 CHY 323 | Advanced Organic 3
Principles & Chemistry-1
Applications
CHY 314 | Instrumental Methods |3 [0 |0 |3 CHY 324 | Spectroscopic Methodsin | 3
Structure Determination
CHY 315 | Advanced Organic 0 [0]9]3 CHY 325 | Advanced Inorganic 0
Chemistry Lab Chemistry Lab
Total 12 10]9]15 [ Total 12
Cumulative Credits at the End of Third Year. 107
Semester -VII Semester -V
Course | Course Name L |[T|P|C Course | Course Name L
CHY 411 | Chemistry of Solids& |3 |00 |3 CHY 421 | Electrochemistry 3 3
Materials
CHY 412 | Advanced Chemical 3 {0(0(3 CHY 422 | Physical Organic Chemistry | 3
Kinetics
CHY 413 | Advanced Organic 3 [0]0]3 CHY 423 | Advanced Organic 3
Chemistry-1 Chemistry-1I
CHY 414 | Bioinorganic Chemistry |3 [0 ]0 |3 CHY 4201 | Elective 3
CHY 415 | Advanced Physical 0 [0]9]3
Chemistry Lab
Total 12 |0]9]15 [ Total 12
Cumulative Credits at the End of Fourth Year: 134
Semester -1X Semester -X
Course | Course Name L |[T|P|C Course | Course Name L
CHY 511 | Major Project 9 10]0]9 CHY 521 | Major Project 15
CHY 5101 | Elective 3 |0]0]3
Total 12 |0]0]12 [ Total 15
Cumulative Credits at the End of Fifth Year: 161

Remark: To meet the minimum requirement of 175 credits for qualifying the BS-MS Degree,
students may take minor or additional courses.
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Mathematics Major

MAJOR  IN MATHEMATICS (THIRD YEAR TO FIFTH YEAR)

Course Structure

Semester -V Semester -VI
Course Course Name L [T|P|C Course | Course Name L |T|P|C
MAT 311 | Real Analysis 3 /0]0 |3 MAT 321 | Complex Analysis 3 /0]0]3
MAT 312 Discrete Mathematics {3 [0 |0 |3 MAT 322 | Measure Theory and 3 /0(0]3
Integration
MAT 313 | Abstract Algebra 3 |0]0 |3 MAT 323 | Galois Theory & 3 /0(0]3
Commutative Algebra
MAT 314 | Advanced Linear 3 |0(0 |3 MAT 324 | Multivariate Analysis 3 (0(0]3
Algebra
MAT 315 | Numerical Analysis 3 /0]0 |3 MAT 325 | General Topology 3 10]0]3
MAT 3101* | Elective I- Operation |3 [0 |0 |3
Research
Total 18 |0]0 |18 [ Total 1510015
Cumulative Credits at the End of Third Year: 109
Semester V11 Semester -VII1
Course Course Name L |[T|P|C Course | Course Name L |T|P|C
MAT 411 Functional Analysis |3 |0 |0 |3 MAT 421 | Advanced Analysis 3 [0]0]3
MAT 412 Probability Theory & [3 |0 |0 |3 MAT 422 | Partial Differential 3 10(0|3
Random Processes Equations
MAT 413 | Number Theoryand |3 |0 |0 |3 MAT 423 | Combinatorics & Graph |3 |0 |0 |3
Cryptography Theory
MAT 414 | Theory of Ordinary |3 {0 |0 |3 MAT 424 | Differential Geometry 3 |10]0]3
Differential Equations
MAT 415 | Reading Seminar 0 [03]1 MAT 4201 | Elective-1ll 3 /0]0]3
MAT 4101* | Elective II- 3 |02|4
Programming & Data
Structures
Total 15 {0517 Total 15/0]0)15
Cumulative Credits at the End of Fourth Year: 141
Semester -1X Semester -X
Course Course Name L [T|P|C Course | Course Name L |T|P|C
MAT 511 | Major Project 9 [0]0]9 MAT 521 | Major Project 150015
MAT 5101 | Elective-1V 3 |0)0]3
MAT 5102 | Elective-V 3 |0)03
Total 15 {0015 Total 15/0]015
Cumulative Credits at the End of Fifth Year: 171

Remark 1:- The school is not obliged to offer an elective in a particular semester if situation
warrants.

Remark 2: To meet the minimum requirement of 175 credits for qualifying the BS-MS Degree,
students may take minor or additional courses.

Remark 3: The electives MAT 3101/ MAT 4101 will be offered in every alternate year



Physics Major

Physics Major

MAJOR INPHYSICS (THIRD YEAR TO FIFTH YEAR)

Semester -V Semester -VI
Course | Course Name L |[T|P|C Course | Course Name L [T|P|C
PHY 311 | Mathematical Methods |3 |0 |0 |3 PHY 321 | Statistical Mechanics 310013
PHY 312 | Classical Mechanics |3 |0 |0 |3 PHY 322 | Condensed Matter-1 3 /0]0]3
PHY 313 | Electronics-| 3 [0]0]3 PHY 323 | Electronics-Il 310]0(3
PHY 314 | Quantum Mechanics-l |3 |0 |03 PHY 324 | Electrodynamics & Special {3 (00 |3
Theory of Relativity
PHY 315 | Advanced Physics 0 10(9]3 PHY 325 | Advanced Physics 0
Experiments Lab-| Experiments Lab-Il
Total 12 1019]15 | Total 12
Cumulative Credits at the End of Third Year: 106
Semester -VII Semester -VIII
Course | Course Name L |[T|P |C || Course | Course Name L ©
PHY 411 | Experimental Methods {3 [0 |0 |3 PHY 421 | High Energy Physics 3 3
PHY 412 | Condensed Matter-Il {3 |0 [0 |3 PHY 422 | Atomics & Molecular 3
Physics
PHY 413 | Quantum Mechanics-ll {3 |0 [0 |3 PHY 423 | Computational Techniques |3
& Programming Language
PHY 414 | Elective-1 3 100 |3 PHY 4201 | Elective-1l 3
PHY 415 | Advanced Physics 0 |09 |3 PHY 4202 | Elective-11l 3
Experiments Lab-11l
PHY 416 | Workshop & 0 |03 |1
Engineering Drawing
Total 12 10{12 |16 | Total 15
Cumulative Credits at the End of Fourth Year; 137
Semester -1X Semester -X
Course | Course Name L |[T|P|C Course | Course Name L
PHY 511 | Major Project 9 [0]0]9 PHY 521 | Major Project 15
PHY 5101 | Elective-IV 3 [0]0]3
Total 12 101012 | Total 15

Cumulative Credits at the End of Fifth Year. 164

Remark: To meet the minimum requirement of 175 credits for qualifying the BS-MS Degree,
students may take minor or additional courses.
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Choice Form

At the end of the fourth semester, the students make their choice regarding
the major and minor subjects. The following choice forms is to be filled
up and submitted to the Dean Academics. The choice of major and minor
courses will be finalized in a counseling session involving students and
concerned members of the faculty.

user = INDIAN INSTITUTE OF SCIENCE EDUCATION
my AND RESEARCH THIRUVANANTHAPURAM

THIRUVANANTHAPURAM . .
Academic Section

Application form for choosing Major

Name:

N

Roll No:

w

Whether all courses
upto 34 sem are
cleared in the first
attempt. If No, list
those courses.

4 Choice of Major: Choicein | Major Sem-1 Sem-Il Sem-Ill Subject | CGPA | Index
Subject GPA  and order of Subject Grade Grade Grade GPA up to Point
CGPA up to 3+ Sem. Preference Theory | Lab | Theory | Lab | Theory | Lab 3rd
For eg,, Subject GPA is Sem
calculated as follows. If First
MAT 111 - A* MAT Choice
Mate GPAC Gri0n | S2cond

aths GPA= (3*10+ !
3843%8)/(3+3+3) = CT}]:O.' o
8.67(corrected up to 2 i
dee) Choice
Index Point = 0.5%( Fourth
Subject GPA + CGPA) Choice
5 Choice of Minor, if 1

any, in order of
preference(Optional) 2

Declaration:

Thereby declare that the details furnished in the application are true and agree to the allotment of major
based on my preferences and academic standing.

Date : (Signature of the Student)
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Biology Syllabus

THEORY COURSES

BIO 111 Introductory Biology [3103]

Science of Biology:- The stuff of life (Biological Macromolecules) Nu-
cleic Acids, Proteins, Lipids, Carbohydrates Concept of gene; transcrip-
tion, translation.

Construction Plans for Cells and Organisms Sizing up E. coli Cells &
Structures within them:- variety of shapes and functions (human cell vari-
ation); Cellular interior: organelles; Macromolecular assemblies including
viruses; From pdb to visualization.

Multicellularity:- Biofilms and Dictyostelium, communities of cells Tis-
sues to neuronal networks, Multicellular organisms - C. elegans; colonies
of organisms.

Time Scales in Biology:- Cell Cycle to evolutionary time scales; Proce-
dural Time; processes of Central Dogma, Clocks & Oscillators Relative
Time; cell cycle and checkpoints, formation of bacterial flagellum, De-
velopment, Manipulated Time; chemical kinetics and enzyme turnover,
diffusion, Membrane Proteins and Transmembrane Transport.

Model Systems:- Haemoglobin as a Model Protein; Ligand binding and
Ligand-Receptor Interactions, Oxygen Binding Equilibria (excursion to
high altitudes and cold climates), Haemoglobin and origins of Structural
Biology, Molecular Models of Disease, Bacteriophage & Molecular Bi-
ology: Delbruck-Luria and fluctuation test, Hershey-Chase, Seymour and
collinearity of DNA and protein, Brenner-Crick and triplet codon, E. coli:
experiments on conservative replication, lacoperon and genetic circuits,
bacterial chemotaxis, yeast: rise of biochemistry, cell cycle, membrane
traffic, Flies: Drosophila and Modern Genetics, How the fly got its stripes,
Mice, Arabidopsis & Humans; Exotica: Squid Axon, C. elegans.

Hierarchical levels of organization in Biology:- Variation and Diversity of
life: Viruses, bacteria protists, fungi, Plant and animal kingdoms.
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TEXTBOOKS/REFERENCES

1. Rob Phillips, Jane Kondeyv, Julie Theriot., Physical Biology of the Cell, Gar-
land Science

2. Campbell and Reece, Biology, edition, Pearson-Benjamin Cummins

3. Raven, Johnson, Losos, Mason, and Singer, Biology, 8t Edition, Mcgraw
Hill

7th

BIO 121 Biochemistry [3103]

Central Dogma & The Molecules:-Central Dogma; Nucleotides; DNA
double helix; Amino Acids and Proteins,Side chain classification, Pro-
tein structure, Hydrophobic core, Secondary Structure; Replication; Tran-
scription; Triplet Code; Translation; Reverse transcriptase.

Nucleic Acids:- Double Helical Structures of DNA and RNA, Sugar
pucker and orientation, RNA and A-form, B-DNA, Z-DNA, The grooves,
Supercoiling, Non-standard bases and base pairing in RNA.

Carbohydrates:- Linear and cyclic forms of monosaccharides, Sugar ring
conformations, Modified sugars, Oligo- and Polysaccharides, Glycopro-
teins and glycolipids, Sugars and cell-cell recognition.

Lipids & Membranes:- Lipid structures, Micelles, planar bilayers, vesi-
cles, Lipid-protein, Lipid Domains, Cell membranes and compartments.

Proteins:- Hierarchical organization (primary, secondary, tertiary, quar-
ternary), Domains and Folds, Hydrophobic Effect and Protein Folding,
Secondary Structure elements, Backbone Conformations (amino acid to
Ramachandran Plot), Helices in Domains and Motifs, Beta Structures, Ac-
tive Sites & Binding Pockets,Membrane Proteins, Membrane Transport,
Thermodynamic Hypothesis Protein Folding, Protein Sequence Compar-
ison Structural Variation, Modular Domains.

Biochemical Thermodynamics:- Enthalpy, Entropy, Free Energy, Chem-
ical Potential, Redox; Enzymes:-Michaelis-Menten kinetics, Allosteric
Enzymes, Enzyme Catalysis Mechanisms, Example of protease.

TEXTBOOKS/REFERENCES

1. J. Kurien, The molecules of life (in press).
2. Berg, Tymoczko and Stryer, Biochemistry, W. H. Freeman and Company,
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BIO 211 Genetics and Molecular Biology [3103]

Introduction to genetics and key words

Mendelian genetics: Mendal’s law and examples, Monohybrid and dihy-
brid cross, recessive and dominant mutation, concept of allele

Non-mendelian genetics: incomplete dominance, semi dominance, intro-
duction toepigenetics, infection heredity.

Genetics interactions: approach towards generating a network (Epistasis,
redundancy, synthetic leathality, lethal interactions)

Tools to study genetics: forward genetics (map based cloning), reverse ge-
netics (RNA interference), expression pattern in time and space.

Studies on molecular genetic interactions.

Genome composition: Organization of the genome, Coding and non-
coding sequences, Regulatory elements, repeat sequences, transposons,
organelle genomes.

Chromosome structure and function: Packaging of DNA into the nucleus,
nucleosomes, chromosome features-centromeres, telomeres, chromosome
segregation in mitosis and meiosis.

DNA replication: DNA polymerases, mechanism of replication, Replica-
tion of damaged DNA, termination.

Mutations: Sources of mutations, types of mutational events, Methods to
detect mutations, mutations and disease.

DNA Repair: DNA damage response, Direct repair, Base Excision repair,
Nucleotide Excision repair, Mismatch repair, Double strand break repair.
DNA Recombination: Recombination models, Recombination proteins,
Gene conversion,Homologous Recombination, DNA recombination and
chromosome segregation.

TEXTBOOKS/REFERENCES

1. Benjamin Lewis, Genes IX, Jones and Bartlett 2007.
2. Watson et al., Molecular Biology of the Gene, Benjamin-Cummins 2008.
3. Friedberg, DNA Repair and Mutagenesis, Plenum Publishers 1987.
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BIO 221 Ecology and Evolution [3103]

Overview: The science of ecology and evolution, why study ecology and
evolution?

Distribution of living things: The role of abiotic factors, biomes

Species interactions: Antagonistic and mutualistic interactions.
Behavioural ecology: Sexual selection, animal behaviour, sociality, game
theory.

Ecosystem ecology: Food webs, biogeochemical cycles, energy flow.
Biodiversity: key concepts.

Macroevolution: Reproductive isolation, macroevolutionary concepts
Conservation Biology: Global change, wildlife management and conser-
vation.

TEXTBOOKS/REFERENCES

1. Molles, Ecology: Concepts and Applications ,4th Edition, McGraw-Hill,
2006
2. Futuyma, D., Evolution,Sinauer Associates, 2005

BIO 311 Microbiology [3003]

Evolution and organization of the nervous system; Electrical properties of
neurons; lonic basis of membrane potentials and the action potential; De-
velopment of the nervous system; Synaptic transmission; Neurobiology
of sensory systems; Motor functions of the spinal cord; The autonomic
nervous system; Introduction to learning and memory.

TEXTBOOKS/REFERENCES

1. Kandel E, et al., Principles of Neural Science, 4*® Ed. McGraw-Hill Medi-
cal, 2000

2. Bear M, et al., Neuroscience, 3rd Ed. Lippincott Williams & Wilkins, 2006

3. Sanes D, et al., Development of the Nervous System, 2nd Ed. Academic
Press, 2005

BIO 312 Immunology [3003]

Immunology an overview: Innate and adaptive Immunity.
Antigen and antibody structure and function.
T and B cell development.
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T-cell receptor and antigen recognition.

Signaling through immune system receptors.

The development and survival of lymphocytes.

T cell mediated immunity.

Humoral immune response.

Response to infections: Innate, antibody response and T cell response.
Immune system gone awry: Allergies, hypersensitive reactions, Autoim-
munity Vaccines.

Beyond Immunity: Antigen-antibody interactions as tools for research and
therapy.

Cancer Immunotherapy.

Immunoenzymes.

TEXTBOOKS/REFERENCES

1. K. M. Murphy, P. Travers and M. Walport Janeway’s Immunobiology, 8t"
Ed., Garland-Science.

2. R. A. Goldsby, T. J. Kindt and B. A. Osborne Kuby Immunology, W. H. Free-
man and Company

3. A. K. Abbas, A. H. Lichtman and S. Pillai, Cellular and Molecular Im-
munology, 6'* Ed., Elsevier.

BIO 313 Advanced Cell biology [3003]

Introduction to Cell Biology, Evolution of the Cell

Methods used in Cell Biology - Microscopy, Cell sorting, fractionation of
cellular components, radioisotopes and antibodies as a tool to study cellu-
lar functions.

Cell membrane - organization and composition of the cell membrane,
membrane transport, endocytosis and exocytosis.

DNA & chromosomes - packaging and organization.

Cellular organelles and function - nucleus, lysosomes, peroxisomes, golgi
apparatus, endoplasmic reticulum, mitochondria, plastids and chloroplasts.

Protein targeting - Synthesis, intracellular trafficking and targeting of pro-
teins.

Components of the cytoskeleton - organization and function of actin, in-
termediary filaments, microtubules and motor proteins.

Integrins, cadherins, selectins, immunoglobulin superfamily, and bacterial
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adhesins.

Cell-Cell signaling - overview of extracellular signaling, cell surface re-
ceptors, second messengers and regulation of signaling pathways.

Cell cycle and its control - Mechanisms of growth and division of a
prokaryotic and eukaryotic cell, and cell cycle check-points.

Frontiers in Cell and molecular biology research.

TEXTBOOKS/REFERENCES

1. B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts, P. Walter, Molecular
Biology of the Cell 5*" Edition

2. H. Lodish, A. Berk, C. A. Kaiser, M. Krieger, M. P. Scott, A. Bretscher,
H. Ploegh, P. Matsudaira, Molecular Cell Biology 6" edition

3. G. Karp, Cell and Molecular Biology: Concepts and Experiments 5'* Edi-
tion

BIO 314 Evolutionary Ecology [3003]

Mechanisms of evolution

Evolution of the senses and sensory ecology

Signaling and communication in plants and animals

Asexual reproduction and the evolution of sex

Evolutionary perspectives in circadian rhythms and chronobiology
Population ecology and population genetics

Evolutionary consequences of species interactions

Community patterns I: stability, equilibrium and non-equilibrium hy-
potheses

Community patterns II: niche theory, metapopulations and biodiversity
TEXTBOOKS:

1. N. B. Gotelli, A primer of ecology, 3rd edition, Sinauer Associates, 2001
2. Charles W. Fox, Derek A. Roff, and Daphne J. Fairbairn, Evolutionary ecol-
ogy: concepts and case studies, Oxford University Press, New York, 2001

BIO 321 Bacterial Genertics [3003]

Mutations and repair in bacteria (Classes of mutations, measuring mu-
tations, mutator strains, mechanisms of bacterial DNA repair, SOS re-
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sponse), Transposition, Mapping of mutations, Plasmids, Bacterial two-
hybrid systems, Genetics of Bacteriophages, Recombination, Conjuga-
tion, Transformation, Transduction, Gene expression and regulation in
bacteria, CRISPRs in bacteria.

TEXTBOOKS/REFERENCES

1. Larry Snyder, Molecular Genetics of Bacteria, 3rd Edition, ASM Press,
Washington, USA.

2. Nancy Trun and Janine Trempy, Fundamental Bacterial Genetics, First Edi-
tion, Blackwell Science Ltd., USA, 2004.

BIO 322 Biophysics and Structural Biology [3003]

Principles of protein and nucleic acid structures:-Amino acids, proteins
and their properties.Three-dimensional conformations of proteins, Ra-
machandran plot, motifs, folds, mechanism of protein folding, fibrous
proteins, membranes, membrane proteins and their structures; Hydrogen
bonding, hydrophobic interactions, ionic interactions, disulphide bonds
Secondary structural elements and organisation of tertiary structure; Helix-
coil transition and zipper model;Post translational modification in pro-
teins, Hybridization,Nucleic acid structure and composition, supercoil-
ing of DNA, denaturation and renaturation kinetics, nucleotide sequence
composition: unique, middle and highly repetitive DNA; Anfinsen and the
protein folding problem; How important are kinetics? action of other bi-
ologically important molecules and molecular assemblies like ribosomes,
chaperones nucleosomes etc. in protein folding.

Conformational analysis:- Covalent interactions, non Covalent interac-
tions and their roles in protein structure; Van der Waals radii of atoms
(equilibrium separation between non covalently bonded atoms) - contact
distance criteria; Noncovalent forces determining biopolymer structure;
dispersion; forces; electrostatic interations; van der Waals interactions;
hydrogen bonds; hydrophobic interactions; distortional energies; descrip-
tion of various interactions by potential functions; principles of minimiza-
tion of conformational energy.

Introduction to bioinformatics:- Biological databases: Organisation, search-
ing and retrieval of information, accessing global bioinformatics resources
using the World Wide Web. -bio molecular databases - sequence databases
- structural databases - details of organisation, access and deposition -



32 Course Structure

derived and specialised databases - data mining -homology v/s similar-
ity - dot matrices - sequence comparison using Needleman and Wunsch
method - Hash coding - BLAST and FASTA - Structure analysis - distance
matrices -examples.

Physical instruments and methods in biology:-Purification and Character-
ization of Proteins; What does it mean to be a protein? Routes to proteins:
native/recombinant/ chemical/native chemical ligation; Why is purifica-
tion needed? Principles of Chromatography; Chromatography: good vs
bad validation and professionalism in chromatography; Proteomic tools;
are chromatographic notions changing in the present era of genomics and
proteomics? Chromatographic needs of protein drugs; Characterization of
molecules: large vs small; characterization of the large through fragmen-
tation into the small: peptide mapping; characterization by coordinates in
2D gels, RPHPLC, Mass spectroscopy, Circular Dichroi