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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

CO 	 June, 2011 

CN..1 
CD 	 PHYSICS 

PHE-06 : THERMODYNAMICS AND 
STATISTICAL MECHANICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question 1 is compulsory. Attempt any other four 

questions. Use of log tables and non-programmable 

calculator is allowed. Symbols have their usual 

meanings. 

1. 	Attempt any five parts : 	 2x5=10 

(a) What is Joule-Thomson effect ? Is this effect 

reversible or irreversible ? 

(b) Write the mathematical form of the first law 

of thermodynamics for (i) a thermally 

insulated system, and (ii) a perfect gas 

expanding into vacuum under isothermal 

conditions. 

(c) Which thermometer(s) can be used for 

measuring temperature of 60 K ? 

(d) Define entropy and state its physical 

significance. 

(e) State the general principle of equipartition 

of energy. 
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(f) What are the values of the critical constants 

, Tc_ and 1? ? Hence, show that the value 

8 
of the critical coefficient is 3. 

(g) What is Gibb's paradox ? 

(h) Draw a labelled diagram of the phase space 

for a linear harmonic oscillator. 

2. What is Brownian motion ? Derive Einstein's 2+8 

formula for the mean square displacement of a 

Brownian particle. 

3. (a) Prove that for a p V T-system : 
	

3 

ci V 
V 	— d - K I) 

where T is the temperature, 13 is the isobaric 

volume expansivity and K is isothermal 

volume compressibility. 

(b) Derive an expression for adiabatic lapse 	4 

rate. 

(c) A gas is suddenly compressed to 10 times 	3 

its original pressure. Calculate the rise in 

temperature of the gas if its initial 

temperature is 27°C (-y 1.5). 
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4. (a) Give examples of first order second order 	3 

and lambda transitions. 

(b) Using Maxwell's relations, show that 	7 

Cp  — = n R for an ideal gas. 

5. (a) Derive Clausius - Clapeyron equation. 4+1 

Hence, explain the variation of boiling point 

and melting point of a substance with 

pressure. 

(b) Two moles of a perfect gas occupy a volume 	5 

of 0.065 m3  and exert a pressure of 

3.0 x 105  N m - 2. 	It is compressed 

isobarically to 0.050 m3. Determine the 

work done by the gas and the fall in its 

temperature. Take R=8.3 JK - I mol -1. 

6. (a) 

	

	Using Bose-Einstein statistics, derive Planck's 5+2 

black - body radiation formula. Show that 

Planck's formula leads to Rayleigh - Jeans 

law using limiting conditions. 

(b) Describe briefly the transport phenomena 	3 

in gases. 

Physical constants : 

h =-- 6.6 x 10 - 34  Js 

ni,= 9.1 x10 -- '1  kg 

ki3 --= 1.38 x 10 - 23  JK 
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