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1.Preamble

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 Institute is to offer
postgraduate level teaching of the highest international standards to school
leaving (+2) students and also to conduct frontline research leading to Ph.D.
Degree, in basic sciences like Biology, Chemistry, Physics, Mathematics and
other Interdisciplinary Science subjects.

The five ISERS established by MHRD are at Kolkota, Pune, Mohali, Bhopal and
Thiruvanthapuram.

2. Profile of lISER-TVM

[ISERT-TVM started functioning in August 2008 at the transit campus at the
Department of Computer Science of the College of Engineering,
Thiruvanthapuram (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
Thiruvanthapuram City, atthe foothills of the Ponmudi Hills.

3. The MS Programme

The barrier between the traditional disciplines are fast disappearing. Modern
research problems span a wide range of areas. It helps to have basic training in a
range of disciplines to suceed in modern research. Accordingly, ISER-TVM MS
curriculum is designed to be dominantly interdisciplinary.

eThe MS programme is of 10 semesters duration.
eEach academic year has 2 semesters of roughly 16 weeks each.
(a) Varsha Semester : August- December. ;
(b) Vasanth Semester : January- May.
oThe first 2 years (i.e. the first 4 semesters) will consist of CORE courses common
to all students.
*3rd and 4th year courses will be specialized in one Major (Biology, Chemistry,
Physics or Mathematics) and one or more Minors.
eThe fifth year will be devoted to a thesis by research.
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4. Registration

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

¢ The courses are chosen in consultation with the student adviser and with his
approval.

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

e A fine of Rs.100/- per day will be levied for late registration

® Registration is not possible after the first week of the semester.

5. Student Adviser

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

6. Assessment and Grading

6.1 Continuous assessment will be adopted for all courses.

Theory Course: Assignments :10%
Two Mid semester Exams : 20 % each
End semester Exam : 50%
Practical Course: 10 Class experiments :7%
Final Exam :30%

6.2 Grading: Relative grading will be adopted.
(a) The letter Grade and Grade Points are as follows:

Grade #
10
8
6
4
0
Incomplete

Grade

_'”005?3’

(b) Semester Grade Point Average (SGPA) is calculated as:

SGPA = Y CG/YLC
Where, C=Creditfor i" course; G=Grade point secured by the student.
Summation is overall the courses credited by the student in the semester.
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c) Cumulative Grade Point Average is calculated as

CGPA= X .CG/X.C,
Where, C,=Creditfork” course; G,=Grade pointsecured by the student.
Summation isoverall the courses credited

7. Minimum Grade and Attendance Requirements

® The minimum CGPA required for award of the MS degree is 5. (The total course
credits required will be decided when the complete curriculum is finalized)

¢ The minimum CGPA required to continue in the programme at any time is 4.0.
Failure to maintain the minimum CGPA in any two subsequent semesters will
lead to automatic removal of the student from the rolls.

* Full attendance in all courses is compulsory. A student with less than 75%
attendance in any course will not be permitted to take the Final Exam of that
course and will be awarded an | Grade in that course.

* Make up examinations may be given to those who missed the mid semester or
end semester examinations due to genuine reasons as determined by the
Instructor/Director.

® The student with an F grade in the core course may be given a repeat final
examination in the first two weeks of the following semester. If the resulting score
is above the cut-off stipulated for F grade in the course, atmost a D grade will be
awarded. If not, the student must repeat the course when offered next. Two
successive F grade in the same core course will result in the removal of the
student from the MS programme.

8. Library Regulations:

® Astudent may be issued two books at a time for a fortnight.

* Afine of Rs. 1/- per day for the first week of delayed return and Rs.10/- per day
thereafter will be levied.

* . A student who loses or mutilates a book will have to replace the book in
addition to paying any extra fine that may be imposed.
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BIO 111 Cell Biology [2103]

Introduction

Reductionism vs. holistic view of living system; debate about the definition of

life.

Molecules of life

Water. Sugars. Lipids. Amino acids and proteins (including protein structure and
Ramachandran Plot). Enzymes; classification and kinetics. Nucleic acids; DNA
and RNA structure, DNA replication, Transcription and RNA translation.

Cell as the unit of life

Development of the Cell Theory. Prokaryotes vs. eukaryotes. Single cell to
multi-cellular organism. prokaryotic cell: structure, cell wall and related
molecules; flagella; motility; inclusion bodies; gas vesicles; endospores.
Eukaryotic cell: structure of animal and plant cells; serial endosymbiosis theory.
Virus, viroidsand prions.

Cell Membrane
Structure and Function. Fluid mosaic model, diffusion, osmosis, membrane
transport, ion channels and electrical properties.

Cell architecture
Cytoskeleton: Microtubules, intermediate filaments and microfilaments; motor
proteins. Extracellular matrix.

Organelles
Cell nucleus; endomembrane system including endoplasmic reticulum,
Colgi complex, endosomes and lysosomes: mitochondria and plastids.

Energy transduction and bioenergetics
ATP, electron transport chain, respiration and photosynthesis.

Cell signaling
Messengers and Receptors.

Birth and death
Cell cycle and control; Mitosis & Meiosis; Cellular death.

Textbooks 5

o
1. B. Alberts, D. Brey, K. Hopkin, A.Johnson, J. Lewis, M.Raff, K. Roberts,
Essential cell biology, 2nd Edition, Galvin Science.
2. L.M.Presscott, D.A.Klein and ).P Harley Microbiology 5th edition Mc Grew-
Hill New York.
3. W.Becker, L.Kleinsmith and |.Hardin World of the cell 6th Edition Pearson.
4. D.L.Nelsonand M.M.Cox, Lehringer, Principles of Biochemistry 4th edition
5. Molecular Biology of the cell, Garland Press, 5th Edition, B.Alberts, D.Bray,
K.Hopkin, A.Johnson, J.Lewis, M.Raff, K. Roberts and P.Walter.

CHY 111 Principles of Chemistry[2103]

1. Periodicity and Atomic Structure: Outer Electronic Configuration and
properties of elements- Periodicity- Classification into metals, nonmetals,
insulators, inert gases, The quantum mechanics of binding, energy levels,

2. Concepts of Chemical Bonding: Structure and bonding, VSEPR theory,
Molecular Orbital Theory, Concepts of reactivity, Acids and Bases, Redox
reactions, Hard-Soft Acid Bases (HSAB theory), Bonding between elements-
ionic, Covalent, Metallic, Hydrogen bonding, van der Waals, Multi-centered
bonding, Rare-gas chemistry.

3. Chemistry of Elements: Main group elements, Structure-property-reactivity,
Transition metal chemistry, Coordination chemistry, Introduction to crystal
field theory.

5. Concepts in Organic Chemistry: Stereochemlstry, Optical activity and
Conformational analysis.

6. Structure and reactivity: Inductive, mesomeric and steric effects; Aromaticity
and Stability, Linear free energy relationships, Nucleophilic addition reactions
of aldehydes and ketones and related name reactions.

7. Modern Materials: New forms of Carbon, Metal and Semi-conductor
nanoparticles.
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Text books:

1. D. A. McQuarrie and J. D. Simon, Physical Chemistry : A Molecular Approach,
Viva Books (1997) [Indian Low-Priced Edition].
2. J. E. Huheey, R L Keiter and E A Keiter, Inorganic Chemistry, Harper Collins
(1993) [Indian Low-Priced Edition].

3. A. K. Das, Fundamental Concepts of Inorganic Chemistry, CBS, New Delhi
(2006)
4. D. Nasipuri, Stereochemistry of Organic Compounds: Principles and
Applications, Oscar Publications (1994).

5. P. Sykes, A Guidebook to Mechanism in Organic Chemistry, Addison-Wesley.
6. F. A. Cotton, G. Wilkinson, C. A. Murillo and M. Bochmann, Advanced
Inorganic Chemistry, John Wiley, Chichester (1999).

MAT 111 Calculus and Linear Algebra [2103]

Real Number System
Introduction to the real number system.

Sequence and series

Convergence of a sequence, Cauchy's criterion; limit of a sequence, supremum
and infimum; absolute and conditional convergence of an infinite series, tests of
convergence, examples.

Continuity

Formal definition, continuity and discontinuity of a function at a point; left and
right continuity, examples of continuous and discontinuous functions,
intermediate value theorem, boundedness of a continuous function on a domain
that is a closed set, uniform continuity.

Differentiation -
Definition and basic properties, Rolle's theorem, mean value theorem, Leibnitz's
theorem on successive differentiation, Taylor's theorem. Partial differentiation;

applications.

Integration

Riemann integral viewed as an area, partitions, upper and lower integrals,
existence of the Riemann integral, basic properties, fundamental theorem of
integral calculus, integration by parts, applications.

/
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Linear Algebra

Definition of a linear vector space and examples; linear independence of
vectors, basis and dimension; scalar product, orthogonal basis, Gram-Schmidt
orthogonalization process; linear operators, matrix representation of operators,
change of basis; orthogonal, unitary and hermitian matrices, eigenvalues and
eigenvectors of a matrix and matrix diagonalization.

Textbooks:

1. G. B. Thomas and R. L. Finney, Calculus and Analytic Geometry, 9th edition,
Pearson Education, New Delhi, 2005.

2. E. Kreyszig, Advanced Engineering Mathematics, 8th edition, Wiley & Sons,
2006. '

3. S. Lang, First Course in Calculus, 5th edition, Springer (India), New Delhi,
2006.

4. W. Rudin, Principles of Mathematical Analysis, 3rd edition, McGraw-Hill
India, 1953.

5. Apostol, Calculus, Vol. 1, 2nd edition, John Wiley, New York, 2006.

6. K. Hoffman, Linear Algebra, 2nd edition, Pearson Education, New Delhi,
2006.

PHY 111 Mechanics[2 1 03]

Introduction to essential mathematical tools.

Newton’s laws - A Recapitulation
Structure and validity of the laws. The concept of inertial reference frames and
Galilean relativity. Non-inertial frames and pseudoforces.

Systems in one dimension

Conceptual issues. lllustrations of various methods of solving the EOMs. Work
energy theorem and energy conservation in ID motion. The use of potential
energy graphs to understand motion. The small amplitude approximation and
oscillations: The simple-harmonic oscillator; the damped oscillator; the forced
harmonic oscillator; nonlinear oscillators.

Motion in three dimensions

Equations of motion in Cartesian and Polar Coordinates. The work energy
theorem in 3D; conservative and non-conservative forces; force as the gradient
of potential energy Conservation of angular momentum for a point particle.
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Applications: The projectile; charged particle in a uniform electromagnetic field.
Central force field motion; equations for the orbit. The Kepler problem. The
effective potential and the stability of circular orbits.

Systems of particles

Conservation laws for linear momentum, angular momentum and energy. Center
of mass. The concept of equivalent forces. Collisions. Two-body systems
and the concept of reduced mass. Coupled oscillations.

Rigid bodies

The angular velocity vector. Rotating reference frames and pseudo-forces.
The moment of inertia tensor: Connection between angular momentum and
angular velocity; brief discussion on scalars and vectors; calculation of moment of
inertia for simple bodies; principal axes.

Special Theory of Relativity
The principle of relativity. Lorentz transformations. Kinematic effects of STR. The
concept of 4-vectors. The energy-momentum 4-vector. Applications.

Textbooks

1. C.Knight, W.D. Ruderman, M.A. Helmholz, C.A. Moyer and B.J.Kittel; Berkeley
Physics Course: Vol. I-Mechanics; McGraw-Hill (1965). '

2. D.Kleppner and R.Kolenkow : An introduction to Mechanics, McGraw-Hill
Science/Engineering/Math (1973).

3. R.Feynman, R.B.Leighton and M.Sands, Feynman Lectures in Physics - Vol.l,
Addison Wesley (2005).

4.].R.Taylor, Classical Mechanics, University SClence Books (2005).

5. L.D. Landau and E.M.Lifschitz. Course of theoretical physics Vol-Mechanics,
Butterworth-Heinemann: 3rd edition (1982).

IDC 111 Scientific Computing [1203]

1. Introduction to computers & computations.
2. Principles of programming and scientific computing.
3. Introduction to Mathematica/Matlab/Scilab.
4. Applications from Chemistry, Physics and Mathematics involving:
Regression analysis: polynomial and spline fitting of data.
Systems of simultaneous equations
Differential equations: Classical dynamics (planetary motion, pedulum)

Schrodinger equation (harmonic oscillator, hydrogen atom)
Matrix algebra: Secularequations, Huckel theory for cyclic polyenes.
Difference equations: population biology; logistic equation, chaos,
attractors.
Random Phenomena: random walk, polymer growth, modeling
epidemic. Spectral analysis: Fourier transform.

5. Graphics: 2D and 3D plots, animations

Textbooks:

1. A first course in scientific computing, Rubin H Landau, Princeton University
Press, 2005.

2. Introduction to Computational Science. Modeling and Simulation for the
Sciences. Angela B Shiflet, Princeton University Press.

3. Scientific Computing: An introductory Survey. Michael T. Heath, McGraw—
Hill, NY.

4. Scientific Computing with MATLAB, Alfio Quarteroni and Fausto Saleri,
Springer 2003.

5. Guide to Scientific Computing, Peter R Turner, Macmillan Press 2000.

6. Exploring Numerical Methods: An introduction to Scientific Computing using
MATLAB Exploring Numerical Methods: An introduction to Scientific
Computing using MATLAB Peter Linz.

7. First Course in Mathematical Modeling, Frank R. Giordano, Mauarice D. Wei,
William P. Fox, Vikas Publishing House.

8. Computational Science, D. Kiryanov and E. Kiryanova, Firewall Media,
Bangalore, 2007.
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to
03:30 pm | 04:30 pm

30 pm | 03:30p

to

to
02:30 pm

Physics Lab
PHY 122

Biology Lab
BIO 122

HUM 121

HUM 121

Chemistry Lab
CHY 122

Seminar / Colloguium

12:00 pm | 01:30 pm | 02
to

LONG BREAK

12:00 pm | 01:30 pm

Appendix 2
11:00 am
to

CHY 121

PHY 121

BIO 121

BIO 121

IDC 121

10:50 am
to
11:00 am

SHORT BREAK

Time Table for Vasanth Semester 2009

9:50 am
to
10:50 am

IDC 121

MAT 121

PHY 121

MAT 121

PHY 121

8:45 am
to
9:45 am

BIO 121

CHY 121

IDC 121

MAT 121

PHY 121

Time

Day -

MON

TUE

WED

THRS

FRI

=T S
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Appendix 3

COURSES AND FACULTY FOR VASANTH SEMESTER

Kinetcs and Mechanisms

COLIRSES FACULTY
BIO 121

Biochemistry K.P. Mchanakumar
CHY 121 Ayan Datta

K. George Thomas

PHY 121
Electromagnetism and Optics

V.M. Nandakumaran

MAT 121
Multivariate Calculus and Group V. Sunderapandian
Theory
IDC 121 T.K. Shahjahan
Thermodynamics M.S. Gopinathan
Ayan Datta
HUM 121
Introduction to Philosophy of Science Anil Nukala

BIO 122 K.P. Mohanakumar
CHY 122 0. Thomas
V.M. Nandakumaran
PHY 122

Unnikrishnan Nayar

THIRUVANANTHARURAN I
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i Appendix 5

Faculty | Administration

Prof. E.D. Jemmis, FNA, FASc., FTWA
Director | Mr. T.M. Sahadevan
jemmis@iisertvm.ac.in OSD & Registrar

0471-2597421 tms@iisertvm.ac.in
i 0471-2597459
Prof. M.S. Gopinathan, FNA, FASc.

gopi@iisertvm.ac.in Secretary to Dir
; ector
0471-2597428 . 0471-2597421

Prof. V.M. Nandakumaran, Ph.D.
vmn@iisertvm.ac.in Mr. P.A. Prabhakaran,

0471-2597433 Chief Consultant

Architecture
Prof. K. George Thomas Ph.D., FASc. 0471-2597446
kgt@iisertvm.ac.in
0471-2597433 Mr. S.B. Jayaram
‘ Consultant ’

Prof. V Unnikrishnan Nayar, Ph.D.
nayarvu@iisertvm.ac.in Purchase
0471-2597454

Prof. K.P. Mohanakumar, Ph.D. |

mohan@iisertvm.ac.in Mr. Viswanathan Nair,

0471-2597437 Consultant
Finance
Dr. Ayan Datta, Ph.D. 0471-2597422

ayan@iisertvm.ac.in
0471-2597425

Dr. T.K. Sahajahan, Ph.D.
sahajahan@iisertvm.ac.in
0471-2597425

Mr. Anil Nukala, i
anil@iisertvm.ac.in |
0471-2597437 ‘

Mr. O. Thomas
othomas@iisertvm.ac.in
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