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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 : (i)  All questions are compulsory. However, 

internal choices are given. 

 (ii)  You can use a calculator. 

 (iii) Symbols have their usual meanings. 

 (iv) The marks for each question are 

indicated against it. 
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1. Attempt any five parts : 5×2=10 

(a) Define the degree of freedom of a molecule 

and write its mathematical expression.  

(b) Draw the Maxwell distribution curve vs. 

speed for any three temperatures T1, T2, T3 

such that T1 > T2 > T3.  

(c) Write down the differential form of the 

first law of thermodynamics. 

(d) Draw isobaric and isochoric processes in a 

P-V diagram. 

(e) Draw the phase diagram of water.  

(f) Define the spectral energy density for a 

blackbody radiation. 

(g) State any two assumptions for the 

Maxwell-Boltzmann statistics.  

(h) Explain what are the microstates and 

macrostates of a thermodynamic system. 
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2. Answer any two parts : 2×5=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 

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

1+4 

3. Answer any two parts : 2×5=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 

isothermal compressibility and volume 
expansion coefficient : 5 
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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 

4. Answer any two parts : 2×5=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 

2
T

U
V V

a∂  = ∂ 
  

5. Answer any one part : 1×10=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 : 

( )
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obtain the expression for Fermi-Dirac 
distribution function. Plot it  vs. energy of 
different temperatures. 8+2      
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      BPHCT–135 

foKku Lukrd (lkekU;)  

(ch-,l-lh-th-) 

l=kkar ijh{kk  

fnlEcj] 2024 

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

lkaf[;dh; ;kaf=kdh 

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

uk sV % (i) lHkh iz'u vfuok;Z gSaA ysfdu vkarfjd 

fodYi fn, x, gSaA  

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

 (iii) izrhdksa ds vius lkekU; vFkZ gSaA 

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

D–3254/BPHCT–135   



 [ 7 ] BPHCT–135 

1- fdUgha ik ¡p Hkkxksa ds mÙkj fyf[k, % 5×2=10 

(d)  v.kq dh Lokra=; dksfV dks ifjHkkf"kr dhft, 

vkSj bldk xf.krh; lw=k fyf[k,A 

([k)  rhu rkiekuksa T1 > T2 > T3 ij eSDlosyh caVu 

iQyu dk osx ds lkis{k vkjs[k [khafp,A 

(x)  Å"ekxfrdh ds izFke fu;e dk vody :i 

fyf[k,A 

(?k)  lenkch vkSj levk;rfud izØeksa dk P-V 

vkjs[k ij fu:i.k dhft,A 

(Ä)  ty dk izkoLFkk vkjs[k [khafp,A 

(p)  d`f".kdk fofdj.k ds fy, LisDVªeh ÅtkZ ?kuRo 

dks ifjHkkf"kr dhft,A 

(N)  eSDlosy&cksYV~teku lkaf[;dh dh dksbZ nks 

vo/kj.kkvksa ds dFku fyf[k,A 

(t)  Å"ekxfrd ra=k esa lw{e voLFkk,¡ vkSj LFkwy 

voLFkk,¡ D;k gksrh gSa] le>kb,A 
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2- fdUgha n k s Hkkxksa ds mÙkj fyf[k, % 2×5¾10 

(d) eSDlosyh xSl ds v.kqvksa ds fy, izfr Lokra=; 

dksfV ekè; LFkkukarjh ÅtkZ dk O;atd O;qRiUu 

dhft,A  5 

([k) czkmuh xfr D;k gksrh gS \ blds izsf{kr 

vfHky{k.k crkb,A 1$4 

(x) ekè; eqDr iFk dks ifjHkkf"kr dhft, rFkk 'kwU; 

dksfV lfUudVu esa bldk O;atd O;qRiUu 

dhft,A  1$4 

3- fdUgha n k s Hkkxksa ds mÙkj fyf[k, % 2×5¾10 

(d) Å"ekxfrd ra=k ls vki D;k le>rs gSa \ fdlh 

ra=k dh izd`fr tkuus ds fy, ifjlhekvksa dk 

oxhZdj.k dSls fd;k tkrk gS \ 5 

([k) lerkih; laihM~;rk rFkk vk;ru izlkj xq.kkad ds 

fuEufyf[kr O;atd izkIr dhft, % 5 

T
T

1
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∂ρ β =  ρ ∂ 

vkSj 
P

1
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∂ρ α = −  ρ ∂ 
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(x) fl¼ dhft, fd ,d vkn'kZ xSl ds fy, vpj 

nkc ,oa vpj vk;ru ij Å"ek/kfjrkvksa dk 

vUrj R ds cjkcj gksrk gSA 5 

4- fdUgha n k s Hkkxksa ds mÙkj fyf[k, % 2×5¾10 

(d) dkuksZ pØ dks P-V  vkjs[k ij fu:fir dhft, 

rFkk dkuksZ batu dh n{krk dk O;atd izkIr 

dhft,A  1$4 

([k) ,UVªkWih dks ifjHkkf"kr dhft,A lerkih ifjorZu 

ds fy, ,d xSl ds ,UVªkWih ifjorZu dk O;atd 

Kkr dhft,A 1$4 

(x) eSDlosy ds laca/ksa dks fyf[k, rFkk fl¼ dhft, 

fd ok.Mj okYl xSl ds fy, % 2$3 
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5- fdlh ,d Hkkx dk mÙkj fyf[k, %  1×10=10 

(d) ,dijek.kqd vkn'kZ xSl ds ,dy d.k laforj.k 

iQyu dk O;atd izkIr dhft,A 10 

([k) O;atd 
( )

!W N !
N

=
−∏ i

i
i ii

g
g

 ls vkjEHk djds 

iQehZ&fMjkd laforj.k iQyu dk O;atd izkIr 

dhft, rFkk fofHkUu rkiksa ij bls ÅtkZ ds lkis{k 

vkjsf[kr dhft,A 8$2 
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