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GROUP-C
5. Explain the condition for non-zero “transition moment
integral’ value between two energy states. Onthebasis
of suchintegra value, derivethe spectroscopic selection
rulefor radiation induced energy transfer in the particle-
in-a-box system. 2+3

6. @ Whichof thefollowingwill show amicrowaverotationa
spectrum ? Justify your choicewith proper reasoning.
HCI, CH,, CH3Cl, SFe

b) Thefirstlineof rotational spectrum of carbon monoxide
appearsat 3.8423cm™.Cal cul ate the moment of inertia
and C=0 bond distance for CO molecule. The given
atomic mass of O and C are 15.9994 and 12.0000,
respectively.

¢) What are P- and R- branch spectra for a diatomic
vibrating rotor? Explain briefly the effect for
“Breakdown of Born-Oppenheimer Approximation™
onthetransition frequenciesof P- and R- branch spectra
lines 3+4+(2+2)
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GROUP-A
1. a) Briefly statetwolimitationsof classica thermodynamics.

b) Basedonstatistical thermodynamicsprinciples, obtainthe
equation of statefor n molesof anided gas(of molecular
mass, m) at temperature, T and volume, V. Given, the

molucular partition function, q:V/(A3) with the de

1
Broglie wave length, A:(h2/2nkaT)2. (Other

symbolshaveusua meanings).

c) Statebriefly theimportant assumptionsof Einstein for
understanding the theory of heat capacity (C,) of
monatomic crystals. Obtain thelow and high temperature
limiting valuesfromtheresult,

2 o
®E e E/T .
Cy =2k 5 e
Where, 0 = Einstein Temperature. 1+4+4
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2. )

b)
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Obtain an expression for the Vibrational contribution to
theinterna energy of asystem of diatoimic gasmolecules
under harmonic oscillator approxmation.

Determine the nubmer of particlesin their two energy
levelsfor asystem containing 10° distinguishable particles
at 298K. Consider that each particle having two non-
degenerate energy levelsat 0.015eV and 0.025eV.
Statethe statistical defination of temperaturefor asystem
and comment whether it can havenegativevaue.

4+3+1

3.

b)

b)
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GROUP-B
“MASER” is more probable than LASER”-Justify of criticize

the statement from Einstein’s treatment of absorption and
emission.
Why do thechemica propertiesin the photoexcited state of a

molecular system changerelativeto thesameinitsground
state ? lllustrate with an example.

How would you differentiate static and dynamic quenching ?
4+(15+13)+2

Which forceisresponsiblefor the condensation of nonpolar
mol eculeslike hydrogen or argon at low temperatures ? How
doesitwork ?

Outlinethe Gouy ba ance method to determine the magnetic
susceyptibility of asubstance.

Therefractiveindex of CqHont2151.00139 at STP. If atomic
refractions for H and C are 1.1 and 2.42 cm® mol™,
respectively, find themolecular formulaof theakane.
OR

At STP, the dipole moment of NHz isreported to be 1.44D.
Atomic and el ectronic pol arization total s about 6cm®mol 2.
Calculatethedielectric constant assuming NH3 to beanideal
ges. 25+3+23
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