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BACHELOR OF SCIENCE (GENERAL) 

(BSCG)  

Term-End Examination 

December, 2025 

BPHCT-135 : THERMAL PHYSICS AND 

STATISTICAL MECHANICS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i)  All questions are compulsory. 

However, internal choices are given. 

 (ii)  The marks for each question are 

indicated against it. 

 (iii) Symbols have their usual meanings. 

 (iv)  You can use a calculator. 
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1. Attempt any five parts : 5×2=10 

(a) Write Zeroth Law of Thermodynamics 

and state its physical significance. 

(b) Draw Andrew’s curves for CO2. 

(c) Write the expressions for rms,v v  and p  

for a Maxwellian gas. 

(d) Write the expressions for enthalpy and 

Helmholtz energy. 

(e) Write the expression for C Cp v  for an 

ideal gas and a van der Waals’ gas. 

(f) State Joule-Thomson effect. Write  

the expression for Joule-Thomson 

coefficient. 
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(g) Plot spectral energy density of a black 

body with wavelength at three different 

temperatures (T1 > T2 > T3). 

(h) Write the Boltzmann relation between 

entropy and probability. What is its 

significance ? 

2. Answer any two parts : 2×5=10 

(a) Obtain an expression for survival 

equation for distribution of free paths. 

(b) Define coefficient of viscosity. Discuss 

the effect of temperature and pressure 

on viscosity. 

(c) Show that sedimentation is an example 

of Brownian motion. Discuss its utility 

in daily life. 
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3. Answer any two parts : 2×5=10 

(a) Derive equation of state for a 

thermodynamic system assuming 

volume as a function of pressure and 

temperature. Imposing the condition 

V 0d   and T 0,d   prove that the 

thermodynamic variables are connected 

through a relation : 

 
T V P

V P T
1

P T V

       
      

       
. 

(b) 1 g of water and steam at normal 

atmosphbic pressure occupy 1 cm3 and 

1671 cm3 volume, respectively. 

Calculate the change in internal energy 

for vaporisation of water at 100°C. Take 

latent heat of steam as 540 cal and  

J = 4.2 J cal–1. 
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(c) Obtain Laplace’s formula for speed of 

sound. 

4. When two phases of a substance coexist in 

equilibrium at constant temperature and 

pressure, their specific Gibbs’ free energies 

are equal. Using this fact, obtain Clausius-

Clapeyron equation. 10 

Or 

Draw the indicator diagram of a Carnot 

cycle. Obtain the expression for the work 

done during one cycle of Carnot engine and 

hence deduce its efficiency. 2+4+4 

5. Starting from the expression for 

thermodynamic probability given by : 

( N 1) !
W[{N}]

N !( 1) !

i i

i ii

g

g

 



   

obtain the expression for Bose-Einstein 

distribution function. 10 
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Or 

Define Fermi energy. Obtain its expression. 

Calculate the value of Fermi energy for 

copper.  

(Given that : 28N
8.53 10

V
  electrons per  

m–3, me = 9.1 × 10–31 kg and h = 6.62  

     × 10–34 Js.) 
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      BPHCT–135 

foKku Lukrd (lkekU;)  

(ch- ,l-&lh- th-) 

l=kar ijh{kk  

fnlEcj] 2025 

ch-ih-,p-lh-Vh--135 % Å"eh; HkkSfrdh vkSj lkaf[;dh; 

;kaf=dh 

le; % 2 ?k.Vs      vf/kdre vad % 50 

uksV % (i) lHkh iz'u vfuok;Z gSaA ;|fi vkarfjd fodYi fn, 

x, gSaA  

 (ii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA 

 (iii) izrhdksa ds vius lkekU; vFkZ gSaA 

 (iv) vki dSYdqysVj dk iz;ksx dj ldrs gSaA 
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1- fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 5×2=10 

(d) Å"ekxfrdh dk 'kwU;ok dksfV fu;e fyf[k;s vkSj 

bldh HkkSfrd lkFkZdrk crkb,A 

([k) CO2 ds fy, ,UMªwt oØksa dks [khafp,A 

(x) eSDlosfy;u xSl ds fy, rms,v v  rFkk p  ds 

O;atd fyf[k,A 

(?k) ,UFkSYih vkSj gsYegksYV~t ÅtkZ ds O;atd fyf[k,A 

(³) vkn'kZ xSl ,oa ok.Mj okYl xSl ds fy, C Cp v  

dk O;atd fyf[k,A 

(p) twy&VkWelu izHkko dk dFku fyf[k,A twy&VkWelu 

xq.kkad dk O;atd fyf[k,A 
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(N) d`".k fofdj.k ds fy, LisDVªeh ÅtkZ ?kuRo dk 

rjaxnS?;Z ds lkis{k rhu vyx&vyx rkiekuksa  

(T1 > T2 > T3) ij vkjs[k [khafp,A 

(t) ,UVªkWih vkSj izkf;drk ds chp cksYV~teku lEcU/k dks 

fyf[k,A bl lEcU/k dh lkFkZdrk D;k gS \ 

2- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

(d) eqDr iFkksa ds caVu ds fy, vfrthfork lehdj.k dk 

O;atd izkIr dhft,A 

([k) ';kurk xq.kkad dh ifjHkk"kk fyf[k,A ';kurk ij 

rkieku ,oa nkc ds izHkko dh ppkZ dhft,A 

(x) fl¼ dhft, fd volknu czkmuh xfr dk mnkgj.k 

gSA nSfud thou esa bldh mi;ksfxrk ds ckjs esa 

le>kb,A 
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3- fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10 

 (d) Å"ekxfrd ra= ds fy, voLFkk lehdj.k O;qRiUu 

dhft,A eku yhft, fd vk;ru] nkc vkSj rkieku 

dk Qyu gSA V 0d   ,oa T 0d   bu izfrca/kksa ds 

fy,] fl¼ dhft, fd Å"ekxfrd pj fuEufyf[kr 

lEcU/k }kjk tqM+s gksrs gSa % 

T V P

V P T
1

P T V

       
      

       
 

([k) 1 g ty vkSj Hkki ds vk;ru lkekU; ok;qeaMyh; 

nkc ij 1 cm3 rFkk 1671 cm3 Øe'k% gksrs gSaA 

ty ds 100°C rki ij ok"ihdj.k ds fy, 

vkUrfjd ÅtkZ eas ifjorZu ifjdfyr dhft,A Hkki 

dh xqIr ÅtkZ 540 cal rFkk J = 4.2 J cal–1 

yhft,A 

(x) /ofu ds osx dk ykIykl lw= izkIr dhft,A 
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4- tc fdlh inkFkZ dh nks izkoLFkk,¡ vpj rkieku rFkk nkc 

ij lkE;koLFkk esa gksrh gSa] rks mudh fof'k"V fxCl eqDr 

ÅtkZ leku gksrh gSA bl rF; dk mi;ksx djds 

Dykfl;l&DySisjkWu lehdj.k O;qRiUu dhft,A 10 

vFkok 

dkuksZ pØ dk lwpd vkjs[k [khafp,A dkuksZ batu }kjk ,d 

pØ esa fd, x, dk;Z dk O;atd izkIr dhft, vkSj vr,o 

bldh n{krk izkIr dhft,A 2+4+4 

5- fuEufyf[kr fn, x, Å"ekxfrdh izkf;drk ds  

O;atd % 

( N 1) !
W[{N}]

N !( 1) !

i i

i ii

g

g

 



  

ls 'kq#vkr dj cksl&vkbULVhu caVu Qyu dk O;atd 

izkIr dhft,A  10 
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vFkok 

QehZ ÅtkZ dks ifjHkkf"kr dhft,A bldk O;atd izkIr 

dhft,A rk¡cs ds fy, QehZ ÅtkZ dk eku izkIr dhft, % 

fn;k x;k gS %   10 

(
28N

8.53 10
V

   bysDVªkWu izfr m–3,  

me = 9.1 × 10–31 kg vkSj h = 6.62 × 10–34 JsA)  

× × × × × 

 

 

 

 

 

 

 

 


