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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Explain  adiabatic and diathermal boundaries.  
 b) State independent and dependent thermodynamic variables.  
 c) Explain system and surroundings with examples.  
 d) Discuss isothermal process ensuring examples.  
 e) What is  enthalpy of melting?  
 f) Explain dissipation of energy.  
 g) Discuss  Quasi-static process.  
 h) State zeroth law of thermodynamic.  
 i) State and explain  thermodynamic degree of freedom.  
 j) State and explain  fugacity.  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Discuss the effect of pressure on phase transformation and phase equilibria.  
 b) Draw and explain the entropy versus temperature diagram from a sketch of  pressure 

versus volume depicting  a Carnot cycle. 
 

 c) Discuss metallurgical kinetics of different thermodynamic systems.  
 d) Distinguish between homogeneous and heterogeneous equilibrium.  
 e) Explain the variation of Gibbs free energy with pressure at constant temperature.  
 f) Formulate the Gibbs– Helmholtz equation and it’s application to a closed system of 

fixed composition undergoing processes at constant pressure. 
 

 g) Illustrate applications of phase relations and phase rule .  
 h) Discuss solid– solid equilibria and state the order in the transformation.  
 i) Describe thermodynamics of point defects in solids.  
 j) Discuss  principle of minimum internal energy criterion of thermodynamic systems.  
 k) State and explain entropy criterion.  
 l) Discuss metallurgical reaction kinetics ofsolid-liquid,andliquid-liquid thermodynamic 

systems. 
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  At a pressure of 1 atm, the equilibrium melting temperature of lead is 600 K, and at this 
temperature, the latent heat of melting of lead is 4810 J/mole. Calculate the entropy 
produced when 1 mole of supercooled liquid lead spontaneously freezes at 590 K and 
1 atm pressure.  
Given : The constant-pressure molar heat capacity of liquid lead, as a function of 
temperature, at 1 atm pressure is given by 
Cp(l)= 32.4  –  3.1 X 10–3 T  J/K 
and the corresponding expression for solid lead is 
Cp(s ) = 23.56 + 9.75 X 10–3T J/K 

(16) 

    
Q4  Explain ellingham diagram for oxides. (16) 

    
Q5  Illustrate examples of the application of Maxwell relations. (16) 

    
Q6  Explain thermodynamics of electrochemical cells and solid electrolytes. (16) 
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