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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

Books Suggested:

1.
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Bioorganic Chemistry. A Chemical Approach to Enzyme Action, H.Dugas and C.
Penny. Springer-verlag.

Macromolecules. Structure and Function, F. Word, Prentice Hall

Environmental Chemistry. S.E. Manahan. Lewis Publishers.

Environmental Chemistry, Sharma and Kaur, Krishna Publishers.

Environmental Chemistry, A.K.De. Wiley Easterm.

Environmental Pollution Analysis S.M.Khopkar, Wiley Eastem.

Standard Method of Chemical Analysis, F.J.Welcher. Vol Ill, Van Nostrand
Reinhold Co.

Environmental Toxicology, Ed. J Rose. Gordon and Breach Science Publication.
Elemental Analysis of Airborne Particles, Ed. S. Lansberger and M Cretchman.
Gordon and Breach Science Publication.

10. Environmental Chemistry, C.Baird, W.H.Freeman.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER IV
GROUP C
PHYSICAL CHEMISTRY
PAPER IV
COMPUTATION CHEMISTRY

UNIT - |
Fortran/c Programming and Numerical Methods -Advanced programming features of
FORTRANY/C. Basic theory, discussion of algorithms and errors for the following numerical
methods. Examples from chemistry should be selected for illustrating the methods. The
teacher may select ANY THREE of the following subtopic considering the background of
students, available time etc.
Solution of Equations-Bisection, regular falsi, Newton -Raphosn and related methods for
solving polynomial and transcendental equations. Convergence. Errors and ill-
conditioning.
Linear Simultaneous Equations-Gassian elimination, Gauss -Seidel method, Gauss-
Jordan method, Pivoting strategy. Errors and ill conditioning.

UNIT - 1l

Eigen values and Matrix Diagonalization-Jacobi and Householder methods, analysis or
errors.

Interpolation-Newton forward and backward difference, central differenced formulae.
Lagrange and Hermite interpolation. Polynomial wiggle problem.

UNIT - 1l

Numerical Differentiation-Solution of simple differential equations by taylor series and
Runge-Kutta methods.

Numerical Integration-Newton-Cotes formulae, romberg intergration, errors in integration
formulae.

The Students should develop computer programs for some of the above numerical
methods.

UNIT - IV

Running of Advanced Scientific Packages-The students are expected to get hands on
experience of running a few selected advanced level scientific software packages after a
brief introduction to the basic theory and methodology. ab initio quantum chemical
packages such as GAUSSIAN/GAMES With carefully designed exercises for illustrating
various features of the packages. Semi- empirical/Dynamics/simulation packages such as
MOPAC, CHARM, AMBER, QUANTA etc. Basic ideas on structure activity relation, drug
and catalysis design. etc.

UNIT -V

Introduction to Networking and using Internet -Project- The students will develop
utilities such as analysis of spectra, simulation programmes which will supplement
laboratory or theory exercises in physical, organic, inorganic chemistry or biochemistry.
This list in only indicative and a variety of small projects designed by the teacher based on
the interest of the student and capabilities should be worked out.

Book Suggested

Computational Chemistry, A.C. Norris, John Wiley.

Computer Programming in FORTRAN 77, R. Rajaraman, Prentice Hall.

Numerical Analysis, C.E. Frogberg, Macmillan.

Numerical Analysis - A Practical Approach, M.J. Maron John Wiley.

Numerical Methods for Scientists and Engineers, H.M. Antia, Tata McGraw Hill.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER IV
GROUP C
PHYSICAL CHEMISTRY
LABORATORY COURSE (SPECIAL)

200 marks

Number of hours for each experiment: 3-4 hours

A list of experiments under different headings is given below. Typical Experiments are to

be selected from each type.

Thermodynamics
(i) Determination of partial molar volume of solute (e.g., KCI) and solvent in a binary
Mixture.
(i) Determination of the temperature dependence of the solubility of a compound in
Two solvents having similar intermolecular interactions (benzoic acid in water and in
DMSO- water mixture) and calculate the partial molar heat of solution.

Spectroscopy

(i) Determination of pKa of an indicator (e.g., methyl red) in (a) aqueous and (b0 micellar
media.

(i) Determination of stoichiometry and stability constant of inorganic (e.g. ferric - salicylic
acid) and organic (e.g. amine-iodine) complexes.

(iif) Characterization of the complexes by electronic and IR spectral data.

Polarography

(i) Estimation of Pb2+ and Cd2+ /Zn and Ni2+ icon in a mixture of Pb2+/Zn+ and Ni2+ by
Polarography.

(i) Determination of dissolved oxygen in aqueous solution of organic solvents.

Electronic
This lab course will have theory as well as practical and the lectures shall be delivered
during lab hours.

Basic Electronics

Notations used in an electric circuit, study of electronic components and colour codes,
conversion of chemical quantities into electrical quantities. Transducer, illustration with
electrodes, thermocouples and thermostats. Passive components: Resistors, capacitors
and inductors with some emphasis on solid state properties of materials. Net works of
resistors. The venin's theorem, superposition theorem, loop analysis R C circuits, L R
circuits lllustration of the use of the circuits in NQR spectroscopy, Mossbauer
spectroscopy, cyclic voltametry and in power supplies as filter circuits.

Active Components

Introduction to ordinary diodes and Zener diodes with some emphasis on p-n junction as a
solid state property. Use of diodes as rectifiers, clipping and clamping circuits. Power
supplies. Transistors: An extension of p-n junction to p-n-p and n-p-n transistors.
Characteristics of circuits. Dereliction pairs, differential amplifiers.

Operational Amplifiers

Ideal characteristics; inverter, summer, integrator, differentiator, voltage follower,
illustrative use of operational amplifiers. Introduction to Fourier transform in
instrumentation.

www.snpv.ac.in
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

List of Experiments in Electronics

Measurements of resistance with multimeter

To measure the resistance of the given ammeter
Voltage measurement with CRO

Familiarising with CRO

Use of a Wheatstone Bridge for accurate measurement of resistance
Capacitor as a charge storage device

To study the behaviour of parallel charged capacitors in series charged capacitors
placed in parallel

8. The use of LCR Bridge

9. Response characteristics of RC network

10.Response characteristics of LR network

11.Response characteristics of LCR network
12.Verification of Kirchoff's law

13.To study the Lissajou's figures

14.Measurement of e.m.f. with thermocouple

15.To plot the characteristic curve of a diode
16.Half-wave and full-wave rectifier

17.Clipping and clamping circuits

18. Capacitor filter for full-wave rectifier

19.Voltage doubler, Zener stabilized bipolar power supply
20. Transistor characteristics

21. Differential amplifier

22. Transistor amplifier

23. Transistor amplifier

24.Introduction of an operational amplifier as a voltage follower
25.0p-Amp as non-inverting and inverting amplifier
26.Simple integration differentiation with Op-Amp 741
27.0p-Amp as comparator

28.Designing and fabrication of a printer circuit board

29. Setting up of a thermostat Constant temperature bath
30. Four-probe method for resistivity measurement

NoakswNpE

Books Suggested

Inorganic Experiments, J. Derek Woollins VCH.

Micro scale Inorganic Chemistry, Z. Szafran, R.M. Pike and M.M. Singh, Wiley.
Practical Inorganic Chemistry, G. Marr and B.W. Rockett, Van Nostrand

The Systematic Identification of Organic Compounds, R L. Shriner and D. Y Curtin
Semi micro Qualitative Organic Analysis, N.D. Cheronis, J.B. Entrikin and E.M.
Hodnett

Experimental Organic Chemistry M. P. Doyle and W.S. Mungall

Small Scale Organic Preparations, P.J. Hill.

Organ metallic Synthesis, J.J. Fisch and R.B. King, Academic.

Experimental Physical Chemistry, D.P. Shoemaker C.W. Garland and J.W. "Niber,
McGraw Hill Inter science.

10.Findlay's Practical Physical Chemistry revised B.P. Levitt, Longman.
11.Experiments in Physical Chemistry, J.C. Ghosh Brarati Bhavan.
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