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BACHELOR OF SCIENCE
(GENERAL) (BSCG)
Term-End Examination
June, 2025

BPHCT-135: THERMAL PHYSICS AND

STATISTICAL MECHANICS

Time : 2 Hours Maximum Marks : 50

Note : (1) All questions are compulsory.

However, internal choices are given.

(it) The marks for each question are

indicated against it.

(i11) Symbols have their usual meanings.

(iv) You can use a calculator.
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1. Attempt any five parts : 5x2=10

(a) State third law of thermodynamics and

give its mathematical expression.

(b) State van der Waals’ assumptions for

real gases.

(c) Plot Maxwellian distribution function
as a function of molecular speeds at

three different temperatures.

(d) Einstein discovered that Brownian
displacement was independent of mass
of suspended particles. Who verified

this finding and how ?

(e) List thermodynamic variables required
for specifying a dielectric substance in

an electric field.

() Write Kelvin-Planck statement of 2nd

law of thermodynamics.
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(g)

(h)
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Plot M-B, F-D and B-E distribution

functions wvs. % Assume that each
B

system 1s at the same temperature and

has same number of particles.

Draw V-T and P-T diagrams for isobaric

process.

Answer any fwo parts : 2x5=10

(a)

(b)

(©

Write the basic assumptions of kinetic
theory of ideal gases.

Calculate v, for helium atoms at 27°C.
At what temperature will oxygen

molecules have the same value of v, ?

Take my, =6.67x1072" kg

Calculate the average velocity of a

system of particles in random motion.
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3. Answer any fwo parts : 2x5=10

(a)

(b)

(©

State first law of thermodynamics.
Show that for an ideal gas, it can be

expressed as : 5

0Q = CydT + pdV
and 08Q = CpdT — pdV

Obtain an expression for volume
expansion coefficient for one mole of van
der Waals’ gas. 5
Derive equation of state for an adiabatic
process and hence obtain the work done

during this process. 3+2

4. Write the four Maxwell’s relations of

thermodynamics. Using these relations,

obtain the first and second TdS relations.

4+3+3
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Or

Starting with the Planck’s radiation law :

w dh. = 8nhe 1 .
2> | exp(he/ Akg T)-1

deduce (1) Rayleigh-Jean’s law, (11) Wien’s

law, and (111) Stefan’ law. 2+2+6

The thermodynamic probability for a F-D

distribution is given by :

w=]—20
_Hgi—Ni!Ni!

Obtain expression for F-D distribution

function. Plot the Fermi function for T =0 K

and T >0 K. 8+2
Or

Obtain the partition function for a single

particle monoatomic ideal gas. 10
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U T HLET-135 : SeHE wifent 3R witerehE
if>reht

gug ;2 gu2 SIféFaH 37%F : 50

TFie: (i) T T STfErd €1 ferT sTaRker fawey kT
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. Tl grer ari & s S 5x2=10

(F) SEAFTfaeR! & dER fom o1 wem fafem sik
TR O et fafe |

(W) 9veR a9 g1 ardiaess 9 & faw ot T
rfreRomd fefen |

(M) T & famor wed 1 dm fae-fae
AUl R eAfvash Tfgal & grel o
foEmEy |

(%) A F I foh s fozengs 1 =S

fraftaa ol & geamm W R 78 =) =9
WIS &1 forg genfud foram i 9 2

(%) for@ & # W@ Wroa uerd #1 fAfd= 3 &
feTu STereaeh 3 eARTIA =X i el IR |

(F) SHfaRt & fgaa fm &1 Sfce-wns
e fafe |
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(¥) M-B, F-D a1 B-E Taawur ®werl 1 Ek_T“ ED
B

TIUET 3G WifaT | 1 ofifey fo gede o o
THE & H U1 € 991 3 Tl Uk & araHe

wEI

() 99l A & faw V-T iR P-T 3@
Hifea |
forgl g wmil & Swe <SifsT . 2x5=10

() oTeet 6 & fore stupfa fagra &t sTemea
srfemod fafe |

(@) Efeam & T 27°C qUEHE W § 1 SR

o o (aW e

Uy JILGRTCId RTINS | fhg  dIHME ™

ms

SterdfisH & 9sti & v, 1 HH GEH

S

BT 2 my, =6.67x10727 fowm wfifsw

(1) agfeseh T # @ HUT & THh ™ & e
T hi TTOT ShITSTT |
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3. Tl St vl & ST 2x5=10

() SETAeRT & 998 98 =1 % fafau|

afrest 19 & fou fag wifsw fo =8 fafafea

o o

SE s fr&fua foran s daha % : 5

5Q = CydT + pdV

3R 8Q = CpdT + pdV

(@) T A avel 9y 719 o fau emaad 9ar

~

Uk ST SFsTeh U1 ShifTT | 5

() TG YHH & oAU saRen gHieIor g

HIfe TR 399 fpu 0 & 1 = 9
iy | 3+2

4. SRR % IR Hoeae wwery fafew | 57 wweedi
F ST F YYH IR fgda TdS TRy wra

hITSTT | 4+3+3
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3L

s & fafertor f=m .

w dh. = 8nhe 1 .
2> exp(he/ Akg T)-1

Y YT % ()TA-SiA w1 f=m, (i) S @
frem, 3R (jii) ©iwea w1 e g Fife |

2+2+6

F-D famm & fau soamfaes wifaewar 1 =asieh

frafafea ® .

- 8!
W_Hgi—Ni!Ni!

F-D &2 %o ol &Sieh Fcd= hifstl T = 0 K
3R T >0 K & oI Tl et o1 31 Wifaw | 8+2

arerar

THTHE SR 79 & THA H0 & (A0 Fioero

el 9T hifsTy | 10
X X X X X
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