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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
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Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) At equilibrium spacing in a crystalline solid, which of the following is true for 
net interatomic force (F) and Potential energy (U)? 
F is zero and U is minimum (or) F is Zero and U is Zero 

 

 b) Intensive thermodynamic variables are ………  
 c) For a closed system of fixed internal energy and volume, at equilibrium ……  
 d) The maximum number of phases in a quaternary system at atmospheric 

pressure are …. 
 

 e) In a three component system at constant pressure, the maximum number of 
phases that can coexist at equilibrium is …. 

 

 f) During the paramagnetic to ferromagnetic transition of iron the property that 
changes abruptly is….. 

 

 g) In thermodynamics, the law of conservation of energy is expressed in the form 
of …… 

 

 h) In Ellingham diagram the slope(s) of the line represent ………  
 i) At absolute zero temperature, for any reaction involving condensed 

phases….. 
 

 j) The first law of the thermodynamics is represented by ……  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Difference between Intensive and extensive properties  
 b) State the zeroth law of thermodynamics.  
 c) Define activation energy of a reaction  
 d) Define state function. Give two examples.  
 e) State Gibbs phase rule for Metallurgical system for condensed phase.  
 f) What is Henry’s law?  
 g) What is the relation between Internal energy, Heat and Work.  
 h) What is reversible process?  
 i) What is triple point?  
 j) Define the term fugacity?  
    

Q3 a) Derive the necessary combined statements for first and second laws of 
thermodynamics and outline the necessary and sufficient criteria for 
attainment of equilibrium under different conditions.  

(10) 

 b) Calculate the change in entropy when 1000 g of lead is heated from 27oC to 
227oC under isobaric condition. Given that CP, (Pb)= 5.63 + 2.33×10-3T 
cal/degree/mole. At wt of Pb is 208 g. 
 

(5) 
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Q4 a) Comment entropy change associated with (i) Graphitization of carbon (ii) 

Phase change and (iii) Natural or Irreversible process 
(10) 

 b) Oxidation of palladium takes place by the following reaction at 1073K 
)(2)()(2 2 sPdOgOsPd   

Calculate the standard free energy change in the formation of this metal oxide 
at 1073K. Data given is PO2= 10-1atmosphere. 

(5) 

    
Q5 a) How does free energy change predict about the feasibility of a reaction? 

Derive Gibbs – Helmholtz equation also. 
(10) 

 b) Outline the salient features and limitations of an Ellingham diagram. (5) 
    

Q6 a) Using Maxwell relation, Prove the:   0


TP
H  (10) 

 b) Comment on the positive and negative deviations from Raoult’s law line. 
Derive necessary equation for free energy change in the formation of an ideal 
solution.  

(5) 

    
Q7 a) Discuss briefly the thermodynamics and kinetics involved in the formation of 

an activated complex. Name the different factors affecting the rate of reaction. 
(10) 

 b) The activities of Zn and Cd in an alloy at Nzn = 0.4 are 0.3 and 0.65 
respectively at 500K. Calculate the properties like ΔGm, XSM

id GandG   
(5) 

    
Q8 a) Explain the Fick’s laws of diffusion. (10) 

 b) Write a short note onIdeal solutions and excess functions (5) 
    

Q9 a) What are the different kinetic steps involved in the reduction of hematite iron 
ore by hydrogen gas? Outline the different model equations for predicting rate 
controlling steps. 

(10) 

 b) Write a short note on Equilibrium constant (5) 
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