T O 0
u1531

B. Sc. (Part-11) Examination, 2021

PHYSICS
(+hfeve fasm)

Paper - I

(Thermal and Statistical Physics)
(Foim wd wifgda W)

Time allowed : Three Hours

Maximum Marks : 50

This question paper contains three sections as
under :
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Section-A &3 Max. Marks-5

This section contains one compulsory question
with 10 parts. having 2 parts from each unit,
short answer i 20 words for cach part. All
guestions carry equal marks.
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Section-B g Max. Marks-25

This section contains 10 questions having 2
questions from each unit. Answer 5 quesiions
(250 words each) selecting one question from each
umit. All questions carry equal marhks,
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Section-C qFEZ-F Max. Marks-20

This section eontains 4 descriptive type
questions (questions may have sub division)
covering all units but not more than. one question
from each unit. Answer any lwo questions (500
words each). All questions carry equat marks.
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SECTION-A
q3—-H

What 1s triple pomnt?

fras fa=s @ ¥ 7

Write down Clausius Clapeyron equaiton
Fofaaa @eaT wdEn fated
What is partition function Z 7

wRa wed Z a4 A 27

What is the efficiency of heat engine?
FE TAA Bl THAT ¥ X7

Explain Superfluidity ?

fyaear & =rEn A |

What do you mean by temperaturc of
inversion?

HHUY AT § FT ATIY B

What do you understand by phase space
and phase point’

war frdymery gag wen g 8 39 w®W
qAEa ¥ 7

(viii) What do vou mean by degree of freedom?

(i1x)

(x)
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Write Bose-Einstcin dismbution function.
Ci IR e e BRE e B T S e o
Define symmetric and  anti-symmetric
wave function.
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SECTION-B
q3-7

UNIT - I
g - 1

Prove the following thermo-dynamic relation

ﬁqmmfamtﬁtﬁaﬁtmﬁ'aﬂ?rﬁm:

{‘u.z-f'i‘—’t—
L al-
N '|"
[ 3%G )
i 0 G
* L&T‘ «"Ir

What is Gibbs energy function? Prove that the
equilibnum condition for a system in contact
with a heat reservoir is A G < 0, where G is
Gibbs free energy function.
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UNIT - 11
@ - 1

Define Kelvin absolute scale of temperature.
Show how this scale agree with that of a
perfect gas scale” Is a negative temperature
possible on this scale?
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State and prove Camot's theorem.

BEE THY H YT 35T @Z AT |

UNIT - III
@ - Il

Explain Joule-Thomson expansion Draw
inversion curve and explamn it
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Calculate the cooling produced by adiabatic
demagnetization of a paramagnetic substance
as the magnetic field is reduced from 10,000
oersted to zero, the imtial temp being 4K,
Given Cune constant k=042 erg degree-gm-
oersted. Sp.heat C = .1 cal gm-degree
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UH HgEsia g v Esa &4 A 10,000
AT } got [ HT e s ¥ | aft sws
WitwE am 4K & @ Rrgeew ¥ uwag 39
T % au ¥ o s HRE

FO Pra® k=042 erg/degree-gm-oersted,
fafsre Fen Cy= 0.1 cal/gm-degree

UNIT - IV
W™ - IV

Differentiate between r.m.s. speed and average
speed. Establish a relation between them.
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Eaplain equipartition of energy and prove that
the specific heat of monoatomic gases is
different from specific heat of diatomic gases.
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10 Discuss the failures of classical statistics and

11

12 Calculate the entropy o7 o

U-1531) . [Contd...

UNIT - Vv
W - Y

write the postutales of Duantum statistics.

forrama mfemst % vawe F owmem St
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Denive Bose-Emnstein distnib
basic postulates

e afEerTes m AW T wn - Wi

SECTION-C
FE—-H

periest gas
(1) in terms of temperanure and pressure
(1) i terms of temperature and volume.
(1) in terms of presswe and volume.
R Yo & el ® vm SH|d .

() ag Fp o ¥y oD g

VIR i A 1+ B X QI

¥ = yr oo ¥ L
{(m) ql& oo auErg4 '\, ¥ 3

Jtion law using
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14
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Mscuss the distinguishing features of Maxwell
Boltzmamnn, Bose-Einstein and  Fermi-Dirac
statistics. Derive Fermi-Dirac distribution law.
ARAA - NeZoiuag, q" AEUsET g GE -
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Explain the transport phenomena in gases on
the basis of Kinetic theory of gases derive
anexpression for the co-efficient of viscosity.
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Describe the difference between the behaviour
of He I and He II and explain the following
properly of He IT :

(i)  Super fluidity

(11) Rollin film effect and

(m) Fountain effect
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