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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—d

(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 concept of Thermal Energy of a system

and formulate the First Law of Thermodynamics. Also

explain its physical significance. For an ideal gas,
prove thermodynamically that :

C,-C, =R

where symbols have their usual meaning.
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Discuss briefly about the various methods for
producing very low temperature.
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Show that the number of molecules in a cell of energy
g, in the equilibrium state is given by :

_&
n = Ae KT

where A is a constant.
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Apply Bose-Einstein statistics to Photon gas and hence
derive the Planck’s law for the spectral distribution of
energy in black-body radiations.
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Section-B / Yrs—g
(Short Answer Type Questions) / (g ITRIF U%H)

Note : Section ‘B’ contains eight (08) short answer type
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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 Claussius statement of Second Law
of Thermodynamics.
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Define micro state and macro state and explain the
difference between them.
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State and prove the law of equipartition of energy.
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Compare the basic postulates of Maxwell-Boltzmann,
Bose-Einstein and Fermi-Diract statistics.
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The efficiency of a Carnot’s cycle is 1/6. If on
reducing the temperature of the sink by 65°C, the

efficiency becomes 1/3, find the initial and final
temperature between which the cycle is working.
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Assume that tungsten having density 19.3 gm/cc and
183.8 atomic weight, there are two free electrons per
atom. Calculate the electron density and the
corresponding Fermi energy.

GRS @1 T 19.3 gm/ce TAT WA YR 1838 T |

d Uh WA H & Fh golggdl dI A §U
STE ol 9T BHI ol &1 A9 (BIfery |




[5] PH-05

7. Obtain an expression for the entropy of a perfect gas.
Ugh Sy M @ Uil & oy SUPh expression
I B |

8. At what temperature will the average speed of
molecules of hydrogen gas doubles the speed of
molecules of oxygen gas at 300K.
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Note :

Section—-C / GUs—TT
(Objective Type Questions) / (A&ITS )
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.

el fdde gy |
1.  Which of the following is not the basic property of a
Fermion ?
(@ They follow Pauli-Exclusion principle
(b) They are identical
(c) Their spin is odd half integral

(d)
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Wave functions are isolated

P.T.O.
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2. The phenomena of superfluidity is a consequence of :
(@) B-E statistics
(b) M-B statistics
(c) F-D statistics
(d) None of the above
Sfd-aRerar = d 4 febwepr giRomH g 2
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3. What is the probability that energy state at E = Ef is

occupied in metals, at a temperature other than
absolute zero ?

(@ 0.0
(b) 0.25
(c) 0.50
(d) 1.0
(e) 15
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A reversible cycle has the following processes :
(@) 4 isothermal processes

(b) 4 adiabatic processes

(c) 2isothermal and 2 adiabatic processes
(d) None of the above
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On which factor does the average kinetic energy of gas
molecules depend ?

(@) Nature of the gas

(b) Temperature

(c) Volume

(d) Mass

P.T.O.
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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

(o 4:1

(d) 16:1
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(@) 1:16

@ 1:4

(@) 4:1

(@) 16 : 1

........ does not require bulk motion.

(@) Viscosity

(b) Conduction

(c) Diffusion

(d) None of the above
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Helium initially at 15°C, expanded to 8 times of its
volume. If r = 1.66, the fall in temperature will be :

(@) 231°C
(b) 216°C
(c) Temperature will not change
(d) None of the above
gifer™ 1 @1 omad, e & IR aas
15°C o, 8 T §GRT Il | I r=1.66,
A # B BT AN B
(1) 231°C
(@) 216°C
(9) QoA TE agel
ST § § P
Which of the following is not a property of the system ?
(@) Temperature
(b) Pressure
(c) Specific volume
(d) Heat
(e) None of the above

P.T.O.
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When the heat transfer into a system is more than the
work transfer out of the system, then :

(@) the internal energy of the system remains constant
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(b) the internal energy of the system decreases

(c) the internal energy of the system increases

(d) None of the above
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