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SECTION ''A''

[20Qxl:20marks]

Choose and tick the most appropriate answer. The symbols have their usual meanings.

l. The ratio of specific heat of a gas at constant pressure to constant volume is ,y,, the
change in internal energy of one mole of a gas when the volume changes tiom V to
2Y at constant pressure P is:

t"l + tbt pv r.l + Idl EYy-l "y-l .- y-l

The slope of isothermal to adiabatic curves are related as :

[a] Isothermal curve slope = adiabatic curve slope
[b] Isothermal curve slope : y x adiabatic curve slope

[c] Adiabatic curve slope : y x Isothermal curve slope

[d] Adiabatic curve slope : Yz xlsothermal curve slope
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which of the tbllowing is not a Maxwell thermodynamical relation:,,(#),=-(#), 
'', [#), =(#),,

'., 
(#), =(K) ,,, (#), =-(#),

a
The change in boiling point of water when the pressure is increased from I to 2
atmosphere is:

[Given: specific volume of water and steam at 1000C are I and l60l cm]/gm. Latent
heat of steam : 540 callgm. Boiling point of water at I atmospheric pressurJ: l00hl
[a] 26.3 13 K [b) 2.6313 K [c) 263.t3 K Ld] 2.6313 0c '

A gas is expanded through certain process. It is fbund that the enthalpy in the initial
equilibrium state is equal to the enthalpy in the final equilibrium state. ihe process is:
[a] Adiabatic expansion [b] Isobaric expansion
[c] Joule expansion [d] Joule-Thomson expansion

The second virial coefficient B
[a] varies in a different manner for different gases.

[b] is positive at low temperature.

[c] is zero at Boyle temperature.

[d] is higher than first virial coefficient.

If I is the temperature of inversion, T, is Boyle temperature and T. is the critical
temperature, then

tal I <T" <I

6.

tbl 4 )TorT, [c] Tu>Ti>T, tdl T. rTu .I
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The phenomenon of Brownian movement may be taken as evidence of :

[a] Kinetic theory of matter. [b] Electromagnetic theory of radiation.

[c] Corpuscular theory of light. [d] Photoelectric phenomenon.

If two gases at absolute temperatures I and ! are mixed. There is no loss of
energy. If masses of molecules are m, and m, and the number of molecules in the

gases are nr and n, respectively, then the temperature of the mixture is :

[b] r: n,t n,

[c] T: nrTr+ nrT, ldl T=

n,\+ n,T,

m,T,+ m:T:

Inr* tn:

In a system in thermal equilibrium at absolute temperature T. two states with energy

difference 4.83 x l0-2r occur with relative probability e' . The value of temperature T is

[a] l7s K [b] 170 K [c] 17.5 K [d] 1.70 K

[a] T:AT'i n&
trt * rl:

The phase diagram of harmonic oscillator of mass m and spring constant k, having
energy E is:

[a] the circle of radius J2rE

[b] the circle of ruair, ,E
[c] ellipse of semi-minor axis .ffi and semi-muio, o*i* .E.!t

[d] ellipse of semi-minor axis ,E unasemi-major axis J2rEvk
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The Grand canonical ensemble is:

[a] the collection of independent assemblies having same energy E, volume V and

number N of system.

[b] the collection of independent assemblies having the same temperature T, volume
V and number N of identical particles.

[c] the collection of independent assemblies having the same temperature T, volume
V and chemical potential [r .

[d] the collection of independent assemblies having the same temperature E, volume
V and number p of identical particles.

Photon is :

[a] classical particle [b] Boson [c] Fermions [d] intermediate particle

According to Debye theory of specific heat of solid, the number independent modes

ofvibrationslyingbetween v to v*dv is
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The Einstein's frequency ' v,' for copper for which 0r:230K is: [Given

h : 6.6x l0-ra joule-sec; Boltzmann's constant k : 1.37x lO-23joule/K I

fa) 4.77xl0r2sec-r lb) 47.7xI0''sec'' [c] 4.77xl0"sec'' lil a7.7xl0'0sec'l

15.
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PV: RT, Vander Waal irrtroduced a correction fa"to, a in
V,

I6

t9

ln the general gas equation

pressure. This term represents

17. According to Dulong and petit's law the
of an element at constant volume is equal

I8 BE Statistics and FD Statistics approaches to MB Statistics at

product of atomic
to

weight to and atomic heat
cal/gm atom oC.

20.

The degenerucy of gas is given by the relation +=+. The degeneracy is prominent ifDT

During emission and absorption process of photons in black body chamber, the
constraint that no more valid is
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SECTIoN "B"
[5e* 4:20 marks]

l ' Show that the coefficient of diffusion of a gas is proportional to T3,2 .

2' Draw Andrew's curves for a gas at different temperatures and obtain expressions for
critical constants I, p" and V..

OR
Define Boyle point. Show that for all gases obeying Vander Waal,s equation, the
Boyle temperature isT,: &

"Rb

L Prove that according to the law of equipartition of energy, the energy associated with
each degree of freedo* ir1tr. Show that for a gas possessing .n, degree of freedom,

J

the ratio of specific heats is

4' Derive an expression for specific heat capacity of solids using Einstein,s theory.

5' calculate the Fermi energy in electron volts for sodium assuming that it has one freeelectron per atom. Given density of sodium :0.97grn/c.r, utorniJw.igrrt:23.

OR
A Carnot engine absorbs heat from a source at 600 K and rejects heat to a sink at T K.The heat given by this engine is. absorbed by another engine which rejects heat toanother sink at 200 K. If the works produced by the two eigines are equal, calculate
the temperature T.

SECTION ''C''
[5e, 7:35 marks]

6. Prove Maxwell,s second thermodynamical relation:

rer) =ras)
\ar ), - \av ),,

From it, establish Clausius-Clapeyron relation:

fap) L

[ar, -- ry-vJ
And find out the effect of pressure on boiling point of a liquid and melting point of asolid.
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7 What is Joule-Thomson effect? How this expansion differs trom adiabatic and Joule
expansion. In case of Joule-Thomson effect, verity the relation:

or:a[?r- ulap
ce LRT .l

Where dT gives the change in temperature of a Vander Waal gas due to Joule
Thomson expansion.

8. The number of molecules in energy e and e +de is given by
/ - ,3/2

Zn[ | I .vz.-.rr6.
I rkT]

Deduce the expression for the following:
(i) The most probable energy.
(ii) The number of molecules containing the most probable energy.
(iii)The mean energy.

OR

Calculate the fraction of oxygen molecules within 1% of the most probable velocity at
NTP. What is the effect of changing (i) the gas to hydrogen? (ii) the temperature to
500 0c?

What is Fermi gas? Obtain an expression for the zero point energy and its
conesponding pressure of ideal Fermi gas when degeneracy is more prominent.

t
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l0 What is meant by black body radiation? Using Bose-Einstein statistics, show that total

energy density within the frequency range v to vtdv is given by

U,dv: 8nh
dv

(.n"*'-t)

lI
c

Obtain Rayleigh Jean's law and Wien's law from above relation. Also Obtain Stefbn's

law.
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