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b) Calculatethetrandation contributiontointernal energy,
enthal py, entropy and Gibbs free energy for helium at
25°C.

c) Show that the entropy of amonoatomic gasisgiven by

3
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their usud significance.

Ex/M Sc/CH/2/2081/102/2017
M. Sc. CHEMISTRY ExamMINATION, 2017
(2nd Semester)
PHysicaL CHEMISTRY
Parer - VIII
Time: Two hours Full Marks: 50
(25 Marksfor each Unit)

Use a separate answerscript for each unit.
UNIT - 2081
Answer any five questions: 505

Derivean expression of therate constant for aunimolecular
reaction and write down thevalue of therate constant for that
reaction under low temperature and high vibrational

frequency.

Estimate the probability factors of thefollowing reactions
from Eyring’s equation.

i) reaction betweentwo atoms
ii) reaction between two polyatomic molecules.

Explain the unusual dependence of therate constant of the
reaction, 2NO+ O, — 2NO, ontemperaturewiththehelp
of CTST.
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Discuss the essential features of “potential energy surface’.

Show that the Hammett equation leadsto linear free energy

relationship. What is Taft’s equation ?

Deduce an expression of therdaxation timefor thefollowing

rapidreaction:

A—;bv+z
-1

Wherethe concentrationsof theproductsaredifferent.

UNIT —-2082

Answer any two of thefollowing questions:

a)

b)

Givethe statistical mechanical derivation of Langmiur
adsorption isotherm. Sodium metal ionizes as
Na(g) = Na'(g) + e. With the help of statistical
mechani cs cal cul ate the value of equilibrium constant at
1000 K. Giventheionization potential of Nais5.14eV.

5+3

Show that the equilibrium distribution of particles
following the Fermi-Dirac Statistics is given by

g
et 1’

termshavetheir significance. Also show that for asystem

where o, are constnats and other

inwhich 35> 1, the equilibrium distribution can be
i
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computed by using Boltzmann digtribution law. Calculate
the characterigtic vibrationa temperature of Cl, molecule.

Given v, =561-1 cm™ for Cl, molecule. 5+1+2

Find both high temperatureand low temperaturelimiting
formsof heat capacity of monoatomic solid accordingto
Debye model. At 60 K the heat capacity of copper is
8.7 mol™. Prdict C, at 4K using (i) Einsteinand (ii)
Debye at low temperature limits. Which result agrees
better with the experimental valueof 5.78x 1073 JK!
mol™? 4+4

8. Answer all thequestions: 03

a) Show that therelativefluctuationin energy in canonical

1
2 (2 1
ensemble is given by [(Ag) } =N 2. Nisthetotal

number of systemsintheensemble.
Or

Theheat capacity, C, isdefined intermsof the partition

function as C:\,=ii 1921 chow tha
kT2 5B\ z 5B
2
&= (AE)2 . Thetermshavetheir usua significance.
R | (kT)
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