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- BACHELOR OF SCIENCE (B. Sc.) 
Term-End Examination 

June, 2019 

PHYSICS 
BPHE-106/PHE-06 : THERMODYNAMICS AND 

STATISTICAL MECHANICS 

Time : 2 Hours 	 Maximum Marks : 50 

Note : All questions are compulsory. However, 

internal choices are given. You can Ilse 
calculator or log tables. Symbols have their 
usual meanings. Marks are indicated against 

each question. 

1. Answer any three parts : 	 5 each 

(a) What is Partition Function ? State its 
importance in statistical mechanics. Write 
an expression for single-particle partition 
function for discrete energy states. 

(b) Define mean free path of the molecules of a 
pea. Calculate the mean free path for 
hydrogen molecules at STP if the number 

of molecules per cubic metre is 3 x 10 25 
 and the diameter of a hydrogen molecule is 

2.9 x 10-15 m. 

(A-39) P. T. O. 



[ 2 ] 	BPHE-106/PHE-06 

(c) Write the differential form of the First Law 

of Thermodynamics. Using this law, show 
that the work done in an adiabatic process 
is independent of the path between two 
equilibrium states. 

(d) Define Joule-Thomson coefficient and 

obtain its expression for an ideal gas. Give 
the physical significance of this result. 

2. (a) For two states defined by dV = 0 and 

dT * 0, prove that the thermodynamic 

variables are connected through the 
relation : 	 5 

r av ( aP ( aT 
ap aT )v  ay.); 

(b) What is Entropy ? State Second Law of 

Thermodynamics in terms of entropy. 
Calculate the change in entropy when 20 g 

of ice at 0°C is converted into water at the 

same temperature. (Latent heat of melting 
= 334.4 J kg-1). 2+1+2 

3. Attempt any two parts : 

(a) Consider an assembly of N atoms of liquid 
He. If Ng  are in ground state and Nex  are 

in excited state, obtain the expression for 
Bose-Einstein condensation temperature. 5 

(A-39) 
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(b) For a perfect gas undergoing isothermal 

expansion, obtain an expression for the 
work by the gas in terms of its temperature 
T and the expansion ratio of find to initial 

	

volumes. 	 5 

(c) Write Kelvin-Planck statement of Second 

Law of Thermodynamics. Draw Carnot 

cycle on (i) p-V diagram and (ii) T-s 

	

diagram. 	 2+3 

4. Write down Maxwell's thermodynamic relation. 

A gas obeys the equation P(V — b) = RT, where 

b is constant. Using deductions based on 

Maxwell's thermodynamic relations, prove 

that (i) Cp — Cv  = R and (ii) The internal 

energy, U, of the gas is a function of 

temperature only. 	 4+6 

Or 

What do you understand by Brownian Motion ? 

Discuss Einstein's theory of Brownian motion 

and hence derive Einstein's formula for the 

mean square displacement of a Brownian 

particle. 2+8 

5. (a) For a quantum system derive expressions 

for (i) Fermi momentum and (ii) Fermi 

	

energy. 	 3+2 

P. T. O. 
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(b) Establish van der Waals' equation of state 
for a real gas. 	 5 

Or 

Define adiabatic lapse rate and show that : 

dT 	y - 1 Mg 
dh 	y R 

Plot dT as a function of altitude. What causes 
dh 

the phenomenon of adiabatic lapse rate ? 

1+5+2+2 

(A-39) 
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