BIKALI COLLEGE LIBRARY
1 (Sem-5/FYUGP) PHY 46 MN/(B)

2025

PHYSICS
( Minor )

Paper : PHY0500604

( Heat and Thermodynamics )
( Set-B )
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The figures in the m;:trgin indicate full rnark$

for the questions

1. Choose the correct answer : 1x5=5

u% S0 R Tfere ¢

(a) The value of Boltzmann constant is

T HHEAT FF T T
(i) 1-38x10716 gK~!
(i) 1-38 JK™!

(i) 1-38x10723 JK™!
(iv) 8-314 JK!
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(b)

(c)
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(2)

The value of the critical volume V,
according to van der Waals’ gas
equation is

SF TR IFE (R ANIAR WO FRT &7F
V. ITH 2 :

) V.,=b
(i) V,=2b
(iii) V, =3b

(iv) V, =4b

The gas law %‘f- = constant is true for

cmqap—qt’—:mw@

(i) isothermal change only
e SR ARSI AR

(i) adiabatic change only
& Fo RIS IR

(iii) both adiabatic and isothermal
change

FRON HIF ICAR Y01 RSN T

(iv) None of the above
\8[RT 9bI8 =W
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(3)

(d) The entropy of a system in an
irreversible process

QRIS 2ferars b1 e @ 5
() increases
e

(i) decreases
I

(i) remains constant

3 =

(iv) None of the above
@Y b8 =W

(e) Gibbs’ potential is defined as
fos s i 7]
() G=U-PV+TS
(i) G=U+PV+TS
(iii) G=U-PV-TS
(v G=U+PV-TS
2. Answer the following questions (any five) :

. 2x5=10
Tod Py el fudn (R e i)

(a) Write any two postulates of kinetic
theory of gases.
TR sfEee’ R e 7o Ter( fordi o
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(4)

(b) Calculate the efficiency of Carnot’s

engine working between 127 °C and
27 °C.

127 °C §IF 27 °C THoR &S I F1 FH06
& P S 30 |

(c) Using Maxwell’s thermodynamic

relations, show that

THIER T TR IR IR Y

A
2 2
1% oVoT oT?

(d) Define reversible and irreversible

process with examples. 1+1=2
TP RO HF SRR AfFa
e el |

(e) Explain Brownian motion from kinetic
theory of gases.

(o=d SIfSogR *[F1 ISR IS 3w I +97

(i “A Carnot engine cannot have 100%
efficiency.” Why?

“qB1 0 AT wFel 100% 23 @RI 17’
Ruo
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(S5)

(g0 What is mean free path? Write down the
expression for it. 1+1=2
TS TS Y S 2 MR AFTRICH! for |
(h) Write in brief about internal energy of
a thermodynamical system.
wesfes fHem bR wEfiRe e R
fort |
(i) Define r.m.s. and most probable speed
of gas molecules. 1+1=2
¢ F TS IR QA A WS 7 [_
ige foran |
() Write the law of equipartition of energy.
g FafReTR" Acor for |
3. Answer the following questions (any four) :
5x4=20
Toid PP Bed frw (R e w1fR) -
(a) What is  Joule-Thomson  effect?

26A/196

Distinguish between adiabatic expansion
and Joule-Thomson effect. 1+4=5

TA-awed fen 7 FEed oPRY uE
- [ WS Perel 1 |
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(b)

(c)

(d)

(e)
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Define entropy and explain its physical
significance. 2+3=5
CHPR = i o TR O w1l m
EXIR

Show that for a perfect gas
o (TR (TS (8T

oU
¥ =0
(aV]r '

Derive an expression for entropy of a
perfect gas in terms of pressure, volume
and specific heat.

T (T3 BIY, TEeA W HIoifFe Oe|

AT GHR LRI Sferea |
Explain the effect of temperature and
pressure on viscosity of a gas. 2%+2%=5

(5%, B[R HON 8°[{S THS HF B AOK
M 90

Prove that for a perfect gas whose
molecules have f degrees of freedom,
the ratio of specific heats of the gas is
given by

o9 F @ f ool Tl IF e (1% GO

AR O AT 77
=..C_P..=1+£
Cy f

( Continued )



(g)

(h)
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(7))

State and prove Carnot’s theorem. 1+4=5

FHG 0O T T HE AT FA0

The diameter of nitrogen molecule is-

3.2%x107 1% m. The number of molecules

at 0 °C and 1 atmospheric pressure is
2.69 x102° per m 3. Calculate mean free

path for the nitrogen molecule.

ARGCE W9 G6R TP 3-2x1071% m. 0 °C

Tl OF 1 ISR B R JEF WA
#fS TERbR® 2-69 x102° 51 | ARG'T& W

T T Y A 1 |

4. Answer the following questions (any one) :

wod 2 Tag o (R e @) -

(@)
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Derive Maxwell-Boltzmann distribu-
tion law of molecular velocities for a
perfect gas. Hence find the expression
for the most probable velocity and root

10

mean square velocity. 6+2+2=10

e (TR CRES (VI DA RS
@5 Rogq Rt germif Sfe | WR [
S SR @ WF TG I @R LPPR

SferiE CTYed |
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(8)

(b) Derive an expression for work done
‘during an adiabatic process. Prove that

PVY = constant in an adiabatic process.
5+5=10

FRorl AR CFAS TR 91 I AR
Tferedt | FTO AfFTR CFAS 9T T @
PVY =533 |

(c) Show that entropy remains constant
in a reversible process. Calculate the
increase in entropy of 10 kg water at
100 °C when it changes to vapour. 5+5=10
(RS (A RS AfeFare G T e |
10 kg <M 100 °C ' I~ofte “RAfee 2'wd
GRS 41 |

(d) Derive Maxwell’s four thermodynamical
relations. |

(RS OoifEs =o$ BIfo! oA o1 41 |

* k k
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