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BACHELOR OF SCIENCE 
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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) You can use a scientific calculator. 

 (iv)  Symbols have their usual meanings. 
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1. Attempt any five parts : 5×2=10 

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

gas on P-V diagram.  

(ii) Write van der Waals’ assumptions for a 

real gas. 

(iii) Name the intensive and extensive 

variables of a surface film. 

(iv) 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 ? 

(vii) Draw the Fermi function versus energy 

at T = 0 K and T > 0 K. 
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(viii) Write the difference between Bosons 

and Fermions.  

2. Attempt any two parts : 2×5=10 

(a) Show that the most probable speed  

of a Maxwellian gas molecule is given 

by :   5 

B2 T
p

k
v

m
   

(b) Define mean free path. Obtain an 

expression for survival equation of free 

paths.  1+4 

(c) If coefficient of viscosity of oxygen is 

   6 2 119.6 10 kg m s ,  at 15°C and 

 1436 ms ,v  calculate the radius of an 

oxygen molecule, if 25 32.7 10 mn   . 
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Assume that the gas obeys Maxwell’s 

law of distribution of speeds. 5 

3. Attempt any two parts : 2×5=10 

(a) Show that for an ideal gas the 

isothermal compressibility (T) and 

volume expansion coefficient () are 

given by : 

 T

1

p
 and 

1

T
   

(b) Distinguish between adiabatic and 

isothermal processes. Calculate the 

work done for an ideal gas expanding 

adiabatically from volume 1V  to 2V .  
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(c) State first law of thermodynamics. 

Prove Mayer’s formula for an ideal gas 

and discuss its importance in physics.   

4. Attempt any two parts : 2×5=10 

(a) Show that efficiency of Carnot engine is 

given by : 

2

1

T
1

T
     

(b) State Kelvin-Planck and Clausius’ 

statements of 2nd law of 

thermodynamics. Establish their 

equivalence.  

(c) Calculate the entropy of mixing per 

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

(a) By treating electromagnetic radiation 

as a system of indistinguishable 

particles derive Planck’s law. 10 

(b) Obtain the relation : 10 

BS lnWk   

where S is entropy and W is 

thermodynamic probability. 
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foKku Lukrd (lkekU;)@foKku Lukrd 

(cgqfo"k;d) 

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

l=kar ijh{kk  

twu] 2026 

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 ysfdu vkarfjd fodYi fn, 

x, gSaA  

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

 (iii) vki dSYdqysVj dk iz;ksx dj ldrs gSaA 

 (iv) izrhdksa ds vFkZ lkekU; gSaA 
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1- fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 5×2=10 

(i) ok.Mj okYl lehdj.k dks okLrfod xSl ds fy, 

P-V vkjs[k ij xzkfQr dhft,A 

(ii) okLrfod xSl ds fy, ok.Mj okYl dh vo/kkj.kk,¡ 

fyf[k,A 

(iii) i`"Bh; fQYe ds vfoLrkjkRed ,oa foLrkjkRed 

pjksa ds uke crkb;sA 

(iv) ,d dks"B rki ds ty dh cksry fÝt esa j[kdj 

BaMh dh x;h gSA cksry vkSj ty fdl izdkj dk ra= 

cukrs gSa \ 

(v) T-S vkjs[k ij dkuksZ pØ vkjsf[kr dhft,A 

(vi) twy&FkkWelu izHkko D;k gS \ 

(vii) T = 0 K vkSj T > 0 K ij QehZ Qyu dk ÅtkZ 

ds lkis{k vkjs[k [khafp,A 

(viii) ckslkWu vkSj Q£evkWu esa varj fyf[k,A 
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2- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2”5=10 

(d) fl¼ dhft, fd eSDlosy xSl ds v.kqvksa ds fy, 

izkf;dre osx fuEufyf[kr gksrk gS % 5 

B2 T
p

k
v

m
  

([k) ek/; eqDr iFk dks ifjHkkf"kr dhft, rFkk eqDr iFkksa 

dk vfrthfork lehdj.k O;qRiUu dhft,A 1$4 

(x) ;fn 15°C ij vkWDlhtu dk ';kurk xq.kkad 

   6 2 119.6 10 kg m s gks rFkk 
 1436 msv  

gks vkSj 
25 32.7 10 mn    gks] rks vkWDlhtu ds 

ijek.kqvksa dk O;kl ifjdfyr dhft,A eku yhft, 

fd xSl eSDlosy ds xfr forj.k fu;e dk vuqikyu 

djrh gSA  5 
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3- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2”5=10 

(d) fl¼ dhft, dh vkn'kZ xSl ds fy, lerkih 

laihM~;rk T( )  vkSj vk;ru izlkj xq.kkad () 

fuEufyf[kr }kjk fn, tkrs gSa % 

 T

1

p
 vkSj 

1

T
   

([k) #¼ks"e izØe vkSj lerkih izØe esa varj fyf[k,A 

,d vkn'kZ xSl esa #¼ks"e ifjorZu gksrk gS rFkk blds 

vk;ru esa 1V  ls 2V  ifjorZu gksrk gSA bl xSl ds 

fy, dk;Z dk O;atd izkIr dhft,A 

(x) Å"ekxfrdh dk izFke fu;e fyf[k,A fdlh vkn'kZ 

xSl ds fy, es;j dk lw= O;qRiUu dhft,A HkkSfrdh 

esa bldk egRo crkb;sA 
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4- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2”5=10 

(d) fl¼ dhft, dkWuksZ batu dh n{krk dk O;atd 

2

1

T
1

T
    gksrk gSA 

([k) dsfYou&Iykad rFkk Dyklh;l ds Å"ekxfrdh ds 

f}rh; fu;e ds dFku fyf[k, rFkk budh lekurk 

fl¼ dhft,A 

(x) nks xSlksa ds feJ.k ds fy, izfr eksy feJ.k ,UVªkWih 

ifjdfyr dhft,A 

5- fdlh ,d Hkkx dk mÙkj fyf[k, % 1”10=10 

(d) fo|qr&pqEcdh; fofdj.k dks vfoHks| d.kksa  

ds ra= ds :i esa ysdj Iykad fu;e O;qRiUu 

dhft,A  10 
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([k) fuEufyf[kr laca/k izkIr dhft, % 10 

BS lnWk  

tgk¡ S ,UVªkWih vkSj W Å"ekxfrdh izkf;drk  

gSA 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


