FD-2703

B.Sc./B.Sc. B.Ed. (Part-II)
Examination, 2022

PHYSICS
Paper - I

Thermodynamics, Kinetic Theory and
Statistical Physics

Time : Three Hours] [Maximum Marks : 50
qe o\t gl SW AT g 6 SHE ST
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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1. (o) FTgEE yog fafge g fag =ifsw 5

State and prove Clausius theorem.
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(b) ey W w TSR URadd w1 =S
FT RIS 5

Derive an expression for change of
entropy of an ideal gas.
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(a) STHATIE ql STcRAIE IRads o1 ¥ 2
3R Hied THSMEU| 5

What are reversible and irreversible
change ? Explain with example.

(b) wAT T fafEy qor fag Fifew) 5

State and prove Carnot’s theorem.
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2. S[A-ATRET gY@ @ T 7 Hemead §Erl @
ST HW T ags W & fag ga-
IEarer] ‘\LUIIGh H FSh JT qvll\‘lklﬁ&l"_"f
T4 & fau 3@ wmemEw 10

What is Joule-Thomson’s effect? Obtain
expression for Joule-Thomson coefficient for
real gas using Maxwell’s relations. Explain it

for different gases.
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(3)

(a) FATITI-FAUGA T S o HHHI
fafee den s§ frifaa =T

Write the Clausius-Clapeyron latent heat
equation and deduce it.

(b) ST & Togr ¥ Wik @1 9
frfga =ifSw )

Derive Stefan’s law from principles of
thermodynamics.
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3. Sy wead o ¥? g7 FQ ufed
£? 1@ ¥ fau v quie ¥ e
H e HIWTI THh qIHA T T@ &
Truer fo=ror &t ==t wifsw)

What is transport phenomenon ? How does it
arise ? Derive an expression for the coefficient
of viscosity of a gas. Discuss its relative

variation of temperature and pressure.
374t / OR
TG H orvpeti & =W faww ¥ Hewad-

Siceoig  foaor fam fafew qean sa=t
e 9

(q) 3Af¥han groIfad  =q,

10

10
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(b) fusad wEIfad =Tl & §a  STufsdi
S HEA T

(¢) Aa =

I RIS |

Write Maxwell-Boltzmann law for distribution

of speed of molecules of a gas and use it to
find

(a) Maximum probable speed,

(b) Number of molecules corresponding to
maximum probable speed and

(c¢) Average speed.
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4. (@) m ST H Th HI V IFAH & I
g o gem g1 e WM 6
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(5)

A single particle of mass m is enclosed
in a vessel of volume V. Find the number
of accessible microstate in the energy
range

(i) 0to E
(i) E to E+dE

LTSI

(b) Wiferhg wifFwt & ga  sifyemeran
fefeT | 4

Write fundamental postulates of statistical

mechanics.
379dr / OR

(a) T 3ToEYl, Y&H 3ok, IAfYRdH
YR T hi AT il | 4

Explain macrostate, microstate and most
probable state.

(b) SEATIA FTIehal qol Tl ol THART
o 3TH ey Tfia eifaa 6

Explain thermodynamic probability and
entropy and derive relation between
them.
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(6)
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freafafea & @ fosl @ W fewfmr
%ﬁ@n:

(a)
(b)

(©)

fawa dom s@veH it
-, FHI-feli don Hemad-

dleesE it o frshd

favg qen Afavm =

Write notes on any two of the following :

(a)
(b)

(©)

(a)

Classical and quantum statistics

Results of Bose-Einstein, Fermi-Dirac and
Maxwell-Boltzmann statistics.

Distinguishable  and  indistinguishable
particles
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SH-AEERH  FifeThl  ® IR
fafau qen s fomo wem &1 e

A HITST |

Write  postulates of Bose-Einstein’s
statistics and derive expression for its
distribution function.
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(b) I fyvg fafeor =1 =@ d99-
AL wWifemsn! ¥ g R &t S

g?

How the black body radiation is
explained by Bose-Einstein’s statistics ?
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