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Q.1(a) Consider an Ideal gas that occupies 1.00dm3  at 2.00bar. Calculate the work required to compress 
the gas isothermally to a volume of 0.667 dm3  at a constant pressure of 3.00 bar followed by another 
isothermal compression to 0.500dm3 at a constant pressure of 4.00 bar. Compare the result with 
the work of compressing the gas isothermally and reversibly from 1.00 dm3 to 0.500dm3 . 

[5] 

Q.1(b) What are Maxwell relations? Show that ቀ
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2nd law of thermodynamics and appropriate Maxwell’s relations derive 1st thermodynamics equation 

of state as ቀ
డ௎

డ௏
ቁ

்
= 𝑇 ቀ

డ௉

డ்
ቁ

௏
− 𝑃 

[5] 

   
   

Q.2(a) Define and explain Gibbs free energy? Show and explain the pressure dependence of Gibbs free 
energy. 

[5] 

Q.2(b) Define chemical potential. Derive Gibbs – Duhem equation. [5] 
   
   

Q.3(a) Explain the thermodynamic probability (W) and give only the final expression w.r.t. BE statistics 
only. Define and explain canonical, grand canonical and microcanonical ensembles. 

[5] 

Q.3(b) Explain molecular partition function and multiplication theorem. Calculate electronic partition 
function for Hydrogen and He atom. 

[5] 

   
   

Q.4(a) List the various transport processes and write their phenomenological equations. [5] 
Q.4(b) Define and discuss the four electrokinetic effects such as SP, EO, EOP and SC. [5] 

   
   

Q.5(a) Differentiate between ideal and real gases. What is the virial equation of state? Why the second 
virial coefficient is the most important? 

[5] 

Q.5(b) Discuss the Debye’s theory of heat capacity of solids. What is the significance of Debye temperature? [5] 
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