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BACHELOR OF SCIENCE
(GENERAL)
(BSCG)
Term-End Examination
December, 2024

BPHCT-135: THERMAL PHYSICS AND
STATISTICAL MECHANICS

Time : 2 Hours Maximum Marks : 50

Note : (1) All questions are compulsory. However,

internal choices are given.
(i1) You can use a calculator.
(itt) Symbols have their usual meanings.

(iv) The marks for each question are

indicated against it.
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1. Attempt any five parts : 5x2=10

(a)

(b)

(©

(d)

(e)
®

()

(h)

Define the degree of freedom of a molecule

and write its mathematical expression.

Draw the Maxwell distribution curve uvs.
speed for any three temperatures Ti, T, Ts

such that Ty > Te > Ts.

Write down the differential form of the

first law of thermodynamics.

Draw isobaric and isochoric processes in a
P-V diagram.

Draw the phase diagram of water.

Define the spectral energy density for a
blackbody radiation.
State any two assumptions for the

Maxwell-Boltzmann statistics.

Explain what are the microstates and

macrostates of a thermodynamic system.
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2. Answer any two parts : 2x5=10

(a) Obtain an  expression for mean

translational energy per degree of freedom

for molecules of a Maxwellian gas. 5

(b) What is Brownian motion ? State its

observed characteristics. 1+4

(¢) Define mean free path and obtain an
expression for it in zeroth approximation.

1+4

3. Answer any two parts : 2x5=10

(a) What do you understand by the term

thermodynamic system ? How do you

classify boundaries to determine the

nature of a system ? 5

(b) Obtain the following expressions for

1sothermal compressibility and volume

expansion coefficient : 5

BT:l[@J and az—l[a—pJ
p 0K ) p\lIT )p
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(¢c) Show that for an ideal gas, the difference
in heat capacities at constant pressure

and at constant volume is equal to R. 5

Answer any two parts : 2x5=10

(a) Depict Carnot cycle on P-V diagram and
obtain the expression for efficiency of a

Carnot engine. 1+4

(b) Define entropy. Obtain the expression for
change in entropy of a gas when it

undergoes an isothermal change. 1+4

(c) Write Maxwell’s relations and show that

for a van der Waals’ gas : 2+3
Uy _a
oV )p V2
Answer any one part : 1x10=10

(a) Obtain an expression for the single particle
partition function of a monoatomic ideal

gas. 10
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(b) Starting from the expression :

W:Hg—"!N-Y
J(&-N;)

obtain the expression for Fermi-Dirac
distribution function. Plot it wvs. energy of

different temperatures. 8+2
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1. = g 9 % sw fafew - 5x2=10
(%) 0] &I @A Fife w g Hifsg
3R TR T g fafe)
(@) & Ty > T, > T; W Heeel e
T ST o % WUy SR@ Eifau)
(1) SHFfdRT & Yo o9 &1 sfaed &9
fafem|

(%) TASET AR EHIAFAME UHHl w1 P-V

ARE R =90 FifST|

(T) S 1 Yok 3E Wifau)

o o

(&) it fa

! aRenfua sl

o hY [a) e
T F [ HHacHI sl &
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() Fwmfas @F H geo oty SR T

srereed R B §, WS
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2. fw=l 37 ami = s fafaw . 2x5=10

3.

(&) Hemaelt T8 & ooEd & fou gfa s

Hifc e TAMAA Hell 1 HAslh o

EdlS 5
(@)s=Ht A e B 2 ? U Uk
Afyergror SR 1+4

(77) WIeA Ha 99 Sl GRYIMNG HISQ T I

~

Hifc Ffhed W THHRI Hosh FA

ElﬂﬁlEI 1+4

fr=l g7 9 & sw fafau . 2x5=10
() FHnTfad a9 | o9 F g9 © 2 fee
T & Tmid s & o ufefmet &

A o
FITeROT S TR ST % ? 5

(@) 9ardE Fdeadr de STEad S8R s

fFAfaiad seh 9T hifsig 5
1
p\OP )y p\l T )p
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(1) fag #IfST foF e oyl T & fouw R
@ T AR AT W SOHIIRAIST

IR R & SR el 2l 5

=t 7 i & W fafew . 2%5=10

(F)SHE T I P-V M@ W fefig Hifsg
2 O e B o B o B o o
hifTd| 1+4

(@) T2 1 gfefia Sifsw) gaardt afiedq

% fau T 19 % T 9iEdd w1 e
M ifsl 1+4
() Ferad & el i fafae qen fag wifsm
for amUet oew T W foT 243

(@] _ 9
oV )p V2
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5. fodt T# 9 &1 W fafay . 1x10=10

() THIHIIS ST T & Teohel 01 o

el ohl SHSieh YIS ShifSTg| 10

(@ywad W=][ 5L N, & o w

i (8 -N;)

~ i\ h{

wHl-feehr WU %o 1 S Ui

wifeie qen fafa= aral W =8 S & 9reey

ARFEd ity 8+2

XX XXXXX
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