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Exam. Code z 209002
Subject Code: 5387

M.Sc. PhYsics 2nd Semester

STATISTICAL MECHANICS

Paper-Phy-453

TimeAllowe<L--3 Hoursl [Maximum Marks-100

Note :- Section A is compulsory. Attempt ONE question

each from Seetions B, C, D and E:All questions

carry equal marks.

SECTION_A

(Bac.h questioh carries 2 marks)

1. What is Langevin function and discuss its behaviour at

low and high temperatures ?

2. For canonical ensemble, express specific heat at constant

volume (C") and mean energy (t, in terms of Helmholtz

free energy (A).

3. Write expressionforthe par,titionfnnctionfor l-D lnrmonic

oscillator.

4. Write an expression for the energy fluctuation in the

canonical ensemble.
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Exam. Code : 209002
Subject Code: 5388

M.Sc. Physics 2nd Semester

ATOMIC & MOLECULAR SPECTROSCOPY

Paper-phy-454

TimeAllowed-3 Hoursl [Maximum Marks-l00

Note :- SectionAis comprrlsory. Attempt one question from

each of the Sections B, C, D and E.

SECTION-A

l. (a) [/hich one term is possible out of the terms 32D,

and 4tFo? Write the values of quantum numbers
n, l, s and j for a possible term.

(b) What are fundamental and hot bands ?

(c) WhatdoyoumeanbybandcenEe, pandRbranches ?

(d) lfilhat are the conditions for a diatomic molecule to
be infrared active ?

G) Write Morse formula forpotential enqrgJi and draw
. Morse curve for a diatomic molecule.

(0 What do you understand by the fine structure of

. atomic spectra ?

(g) Dstinguishbetwoen simple, compourd andanomalous

tiplets.
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SECTION_E
8' (a) Describe the chief characteristics ofvibrationar andpure rotational Raman spectra. l0(b) How the combined Raman and IR spectroscopy is

:.t 
in detennining the structure of molecules ?Lllscuss with examples. 

t09. (a) DefineFranck{ondonprirrciple. 
Dscusstheinrcnsity

distribution in the absorption and emission bands
from Frank-Condon O**r.. l0(b) write a note on dissociation energy and dissociationproducts. 

l0
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