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Syllabus for First Year of Master of Science in Chemistry

(With effect from the academic year 2023-2024)

Course Title: Physical Chemistry-I No. of Credits - 02

Type of Vertical: Elective

COURSE CODE: S505CHT

Learning Outcomes Based on BLOOM’s Taxonomy:

After completing the course, the learner will be able to...

Course
_ Blooms :
Learning Course Learning Outcome
Taxonomy
Outcome No.
CLO-01 Understand | explain Third law of thermodynamics and concept of entropy.
apply Quantum Mechanics to particles in one-, two- and
CLO-02 Apply _ )
three-dimensional box.
calculate thermodynamic state functions and Schrddinger
CLO-03 Analyse

wave equation
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Syllabus for First Year of Master of Science in Chemistry
(With effect from the academic year 2023-2024)

SEMESTER-I
Course Title: Physical Chemistry-I No. of Credits - 02
Type of Vertical: Elective COURSE CODE: S505CHT
COURSE CONTENT
Module Content Credits No. of
No. Hours
1

Thermodynamics-I

o State function and exact differentials. Maxwell
equations, Maxwell thermodynamic Relations; it’s
significance and applications to ideal gases, Joule
Thomson experiment, Joule Thomson coefficient,
inversion temperature, Joule Thomson coefficient in
terms of van der Waals constants.

o Third law of Thermodynamics, Entropy change for a
phase transition, absolute entropies, determination of
absolute entropies in terms of heat capacity, standard
molar entropies and their dependence on molecular
mass and molecular structure, residual entropy.

01 15

Quantum Chemistry

o Classical Mechanics, failure of classical mechanics:
Need for Quantum Mechanics.

o Particle waves and Schrgdinger wave equation, wave
functions, properties of wave functions, Normalization
of wave functions, orthogonality of wave functions.

o Operators and their algebra, linear and Hermitian
operators, operators for the dynamic variables of a
system such as, position, linear momentum, angular
momentum, total energy, eigen functions, eigen values
and eigen value equation, Schrédinger wave equation
as the eigen value equation of the Hamiltonian
operator, average value and the expectation value of a
dynamic variable of the system, Postulates of
Quantum Mechanics, Schrodinger’s Time independent
wave equation from Schrodinger’s time dependent
wave equation.

01 15
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o Application of quantum mechanics to the following
systems:

a) Free particle, wave function and energy of a free
particle.

b) Particle in a one-, two- and three-dimensional box,
separation of variables, Expression for the wave
function of the system, expression for the energy
of the system, concept of quantization,
introduction of quantum number, degeneracy of
the energy levels.

¢) Harmonic oscillator, approximate solution of the
equation, Hermite polynomials, expression for
wave function, expression for energy, use of the
recursion formula.

Total 2 30

Access to the Course

The course is available for all the students admitted for Master of Science.

Methods of Assessment

The assessment pattern would be 60:40, 60% for Semester End Examination (SEE) and

40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as
recommended by the Board of Studies and approved by the Board of Examination and the
Academic Council of the college.
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