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

from Part-III. 
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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What is  the coefficient of thermal expansion?  
 b) State an example of the equilibrium states of a system satisfied the equationV(P,T) 

surface. 
 

 c) State how does  law of thermodynamics sometimes deal with unatainability principle ?   
 d) Discusspermeable and semipermeable boundaries.  
 e) Explain extensive and intensive thermodynamic variables.  
 f) What is  enthalpy of freezing?  
 g) What is  molar heat capacity?  
 h) Explain the principle of adiabatic process.  
 i) Discuss  isentropic process.  
 j) How are liter.atm and joules related ?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) A heat engine is operating in a Carnot cycle: all processes are reversible. For each of 

the processes, obtain expressions (with sketch of a pressure vs. volume depiction of a 
Carnot cycle), for the change in entropy of the engine and the change in entropy of the 
surroundings after one cycle. Assume one mole of an ideal monatomic gas. 

 

 b) Discuss the Second Law of Thermodynamics in terms of entropy .  
 c) Formulate Gibbs– Helmholtz equation and state Helmholtz free energy.  
 d) Discuss heat flow and the production of entropy.  
 e) Explain the variation of Gibbs free energy with temperature at constant pressure.  
 f) Formulate  and generalize the Gibbs – Duhem equation .  
 g) Discuss equilibrium between the vapor phase and a condensed phase.  
 h) Discuss about the van der waals fluid.  
 i) Discuss about non-ideal gases and their thermodynamic treatment.  
 j) Explain Raoult’s law and Henry’s law .  
 k) Discuss about non-ideal solutions and regular solutions .  
 l) Explain solid– solid equilibria as first-order transformation.  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Five moles of a monatomic ideal gas are contained adiabatically at 50 atm pressure 
and 300 K. The pressure is suddenly released to 10 atm, and the gas undergoes an 
irreversible expansion, during which it performs 4000 J of work. 
a)  Show that the final temperature of the gas after the irreversible expansion is greater 

than that which the gas would attain if the expansion from 50 to 10 atm had been 
conducted reversibly. 

b)   Calculate the entropy produced as a result of the irreversible expansion. 
Given : The constant-volume molar heat capacity of the gas, Cv, has the value 1.5 R . 

(16) 

    
Q4  Explain ellingham diagram for oxides. (16) 

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

    
Q6  Discuss metallurgical reaction kinetics of gas-solid,solid-liquid,liquid-liquid and solid-

solid thermodynamic systems. 
(16) 
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