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Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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Section-A / Gvs—h
(Long Answer Type Questions) / (€T SR 7%)

Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9%) marks each.

Learners are required to answer two (02) questions
only.
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Explain the factors which govern the efficiency of a
heat engine. Illustrate your answer with reference to a
Carnot cycle. Which is more effective way to increase
the efficiency of a Carnot engine : to increase T;

keeping T, constant : or to decrease T, keeping T
constant ? Give reasons.
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What is meant by critical temperature ? Describe any
two methods to produce temperature near absolute
zero.
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Starting from the Maxwell velocity distribution
equation, derive the expressions for most-probable
velocity, average velocity and root-mean square
velocity.
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Derive an expression for the coefficient of viscosity of
a gas on the basis of kinetic theory of the gases. How
does the quantity depend on temperature and pressure ?
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Section-B / Yrs—g
(Short Answer Type Questions) / (75 ITRIF U%)

Note : Section ‘B’ contains eight (08) short answer type

qre :

1.

questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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Discuss Second Law of Thermodynamics. Give the

Kelvin-Planck and Clausius statement of Second Law
of Thermodynamics.
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Compare the basic postulates of Maxwell-Boltzmann,
Bose-Einstein and Fermi-Dirac statistics.
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Describe the method of production of low temperature
by adiabatic demagnetization of a paramagnetic salt.
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Define phase space and ensembles.
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Derive the Boltzmann’s statistical relation for entropy
(s =klogQ).
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Two Carnot engines A and B operate in series. The
first one A, receives heat at 900 K and rejects to
reservoir at temperature T K. The second engine B
receives the heat rejected by the first engine and in turn
rejects to a heat reservoir at 400 K. Determine T when
the work outputs of two engines are similar.
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One gram mole of a perfect gas expands isothermally
to four times its initial volume. Calculate the change in
its entropy, in terms of gas constant R.
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Find the ratio of the root mean square velocity to
average velocity for an assembly of two molecules,

one with a speed of 3 m/s and the other with a speed of
5mfs.
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Section-C / GUs—T

(Objective Type Questions) / (@S T)

Note : Section ‘C’ contains ten (10) objective type

questions of half () mark each. All the questions
of this Section are compulsory.
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Choose the correct option :
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For metals the average velocity v of free electrons at
absolute zero in terms of Fermi velocity v is:
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The efficiency of all reversible heat engines operating
between the same heat reservoirs is :

(@ same

(b) independent of the nature of working substance
(c) independent of the amount of working substance
(d) All of the mentioned
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A gas behaves as an ideal gas at :
(@) Low pressure and high temperature

(b) Low pressuire and low temperature

(c) High pressure and low temperature

(d) High pressure and high temperature
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A bulb contains one mole of hydrogen mixed with one
mole of oxygen at temperature T. The ratio of r.m.s.

values of velocity of hydrogen molecules to that of
oxygen molecules is :

(@ 1:16

(b) 1:4

(cp 4:1

d 16:1
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Viscosity is ...... transfer.
(@) Energy

(b) Mass

(c) Momentum

(d) Force

Which of the following is an irreversible process ?
(@) Isothermal expansion of a gas

(b) Passage of current though a resistor

(c) Joule-Thomson effect

(d) Extremely slow compression of a spring
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If the energy of a quantum harmonic oscillator is
E. = nhv,wheren=0,1, 2, ... , o . The partition

n

function of the system of oscillator is :
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A quasi-static process has main characteristics as it is :
(a) astationary process
(b) an infinitely slow process
(c) arandom process
(d) aspontaneous process
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Which of the following is a not a property of the
system ?
(@) Temperature
(b) Pressure
(c) Specific volume

(d) Heat
(e) None of the above
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10. The First Law of Thermodynamics for steady flow :

(@) accounts for all energy entering and leaving a
control volume

(b) is an energy balance for a specified mass of fluid

(c) is an expression of the conservation of linear
momentum

(d) is primarily concerned with heat transfer

(e) isrestricted in its application to perfect gases
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