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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  
Q1  Answer the following questions : (2 x 10) 

 a) What do you mean by thermodynamic state of a system?  
 b) What is Zeroeth law of thermodynamics?  
 c) Differentiate between reversible and Irreversible process.  
 d) In an ideal gas mixture, fugacity of a species is equal to its 

i. Vapor pressure  ii. Partial pressure 
iii. Chemical potential  iv. none of these 

 

 e) What do you mean by Fugacity?  
 f) What is an ideal solution?  
 g) What is the relation between internal energy, heat and work?  
 h) What is Heterogeneous and Homogeneous reaction?  
 i) Give one example to each of Gas – solid, Liquid – liquid and Liquid – solid 

reaction. 
 

 j) What do you mean by intensive and extensive property?  
    

Q2 a) What is combined statement of first and second law of thermodynamics? (2) 
 b) Find the enthalpy change for the reaction <CaO>+(CO2) = <CaCO3> at  

600oC.  
The values of ∆Ho

F at 298 K for <CaO>, (CO2) and <CaCO3> (in  kJ/mole)  
are -634.3, -393.5 and -1206.7 respectively. 
Cp <CaCO3> = 104.516 + (21.924 x 10-3 T) –(25.945 x 105T-2)J/gm.mol.K 
Cp (CO2) = 44.141 +(9.037x10-3 T) – (8.535 x105T-2) J/gm.mol.K 
Cp<CaO> = 49.622 + (4.519x10-3T)-(6.945x 105T-2) J/gm.mol.K 

(8) 

    
Q3 a) Discuss temperature dependence of entropy. (5) 

 b) Derive relation between heat capacity at constant pressure and heat capacity 
at constant volume. 

(5) 

    
Q4 a) Derive relation between cell EMF and Free energy of Cell reaction. (5) 

 b) Calculate the standard emf of a Denial Cell which is working at 25oC with 
Standard Free Energy Change of the cell reaction ∆Go is -413.75 kJ/mol at 
STP.  

(5) 

    
Q5 a) Discuss Johnson-Mehl equation. (5) 

 b) What do you mean by fugacity? From P-V isotherm how departure from 
fugacity is explained? 

(5) 
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Q6 a) What is Chemical Potential? Derive Gibbs’Dhuem relations. (5) 
 b) Zinc melts at 420oC and its standard entropy at 25oC is10 cal/deg/mole. 

Calculate the     standard entropy of zinc at 750oC.     
Data given: 
Heat of fusion of zinc at its melting point, 
∆Hf = 2 kcal/mole 
Cp,<Zn> = 5.5+2x10-3T cal/deg/mole 
Cp(Zn) = 7.5 cal/deg/mole 

(5) 

    
Q7  What do you mean by entropy? Discuss important characteristics of entropy 

and explain there would occur a net increase in entropy in an irreversible 
cyclic process. What is temperature dependence of entropy? 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Transformation formula.  
 b) Partial molal quantities  
 c) Excess function  
 d) Phase rule and its application.  
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