No. of Printed Pages : 12 BPHCT-135

BACHELOR OF SCIENCE
(GENERAL)/BACHELOR OF
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Term-End Examination
June, 2026

BPHCT-135: THERMAL PHYSICS AND
STATISTICAL MECHANICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory.

However, internal choices are given.

(it) The marks for each question are

indicated against it.
(iti) You can use a scientific calculator.

(iv) Symbols have their usual meanings.
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1. Attempt any five parts : 5x2=10

(1) Plot van der Waals’ equation for a real

gas on P-V diagram.

(1) Write van der Waals’ assumptions for a

real gas.

(111) Name the intensive and extensive

variables of a surface film.

(1v) A bottle of water at room temperature
is cooled by putting it in a refrigerator.
What type of system do the bottle and

water form ?
(v) Plot Carnot cycle on T-S diagram.
(vi) What is Joule-Thomson effect ?

(vil) Draw the Fermi function versus energy

atT=0Kand T>0K.
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(viil)) Write the difference between Bosons

and Fermions.

2. Attempt any two parts : 2x5=10

(a)

(b)

(c)

Show that the most probable speed
of a Maxwellian gas molecule is given

by : 5

[2k5T
Up = "

Define mean free path. Obtain an

expression for survival equation of free

paths. 1+4
If coefficient of wviscosity of oxygen is
19.6x10 °kg m?s™, at 15°C and
v =436 ms_l, calculate the radius of an

oxygen molecule, if n=2.7 x10%°m~2.
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Assume that the gas obeys Maxwell’s

law of distribution of speeds. 5

3. Attempt any two parts : 2x5=10

(a) Show that for an 1ideal gas the
isothermal compressibility (B1) and

volume expansion coefficient (o) are

given by :

1
BT:l and a=—

p

—

(b) Distinguish between adiabatic and
isothermal processes. Calculate the
work done for an ideal gas expanding

adiabatically from volume V; to V,.
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State first law of thermodynamics.
Prove Mayer’s formula for an ideal gas

and discuss its importance in physics.

Attempt any two parts : 2x5=10

(a)

(b)

(©

Show that efficiency of Carnot engine is

given by :

State Kelvin-Planck and Clausius’
statements of 2nd law of
thermodynamics. Establish their

equivalence.

Calculate the entropy of mixing per

mole of a mixture of two gases.
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5. Attempt any one part : 1x10=10

(a)

(b)

By treating electromagnetic radiation

as a system of indistinguishable

particles derive Planck’s law. 10
Obtain the relation : 10
S = kB an

where S 1s entropy and W is

thermodynamic probability.
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for=i ufer 9l & S ST 5%2=10

() dUER I THIEO hi gdfaes T & fau
P-V 3@ W Ufthd IS

(i) Ao 9 & fou Avet e HT TR
fefe |

(iili) g9 fhen & Srfosaricrs wd TR
=R} & Y SRy |

(iv) T HI3 A9 & A i aqd vl H T
S 1 T § 1 Saa AR S ford TR T
A ?

(v) T-S 3@ R HH 9o ARMET HiaT |

(vi) S[e1- TS gTe =1 ?

(vi) T =0 K 3R T > 0 K W ®H e 1 s

& T SR WU |
(viii) ST 3R ®wiHeT § o fafeu |
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foregl & vt & s fafan : 2x5=10
(%) fog =T f Hogeaa 19 & s1ed & fau

iRy o freferferd Sar e 5

[2k5T
Up = -

(@) HIEeA o 9 i GRS shifsre o Je g

o _ae

1 STfcsiiferar FHiRTo g HifaT | 1+4

(1) A 15°C W leRdiSH 1 TFEC oMk
19.6x10 kg m2s7 18 qam v =436 ms™!
B A n=2.7x10m™> &, q AR &

T[S T S GieRferd ST | | wfifSe
o 19 Hemaa & Tifd foawor fram =1 T

FHAT B 5
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3. Tl < uril & s fafen 2x5=10

(#) fag wifcT =+t oyl T & faw gward

ghega (Bp) IR T TER T0E (o)

Br = IR o=

el

1
p
(@) TS YW AR FHAT FohH H TR fafern |
TS TS T T wgren ufedd d € qe 36
AP H V, ¥V, 9iEdT da R e TS

foru 1 1 =9 9T ShifsT |

(1) SATIfaenT o1 gom fam fafew) fedt smest

T & fau FoR &1 g3 a1 Hitere | ifaent

T SHhT e dzd |
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. Tl & vl & S fafa 2x5=10

(%) fag HINT FHAl TS I &A@ HT FSH
Y
n=1 T A T

(@) Hfca-wieh o1 FAHIY & SCHNh! &

fgdta fam & oA fafgu qen s9ent oM
fag i
(M) < G & fago & fau yfq A fasor o

Tiehfetd shifsTT |

. fodlt wem 9rT @1 W fafe . 1x10=10

(%) foga-gesa  fafem &1 sifava o0
% T % ®Y H TRl Wi EH A=

HITSY | 10
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o o

(@) frafafed gey 9 Sife : 10

S=kglnW

SE S WM R W SeHmIfaeR! wifdehan

g

X X X XX
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