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Q.1(a) Show that CP – Cv = nR where the symbols have their usual significance. [5] 
Q.1(b) Calculate U and H for the process: 

2.5 mole ideal gas (monoatomic) at (1.5 atm, 400 K)                   2.5 mole ideal gas (monoatomic) at (3 
atm, 600 K)  [CV = 1.5 R] 

[5] 

   
Q.2(a) Given the following data 

0.5H2(g) + 0.5F2(g) = HF(g)            H°= -273.3 kJ/mol 
H2(g) + 0.5O2(g) = H2O(l)               H°= -285.8 kJ/mol 
Calculate the value of H° for the following reaction  
 2F2(g) + 2H2O(l) = 4HF(g) + O2(g) 

[5] 

Q.2(b) Derive the temperature dependent variation of H° (Kirchhoff’s equation).   [5] 
   

Q.3(a) Calculate the amount of work produced, heat absorbed and efficiency of a Carnot engine operating 
between temperature T1 and T2 where, T1 > T2.  

[5] 

Q.3(b) Define and derive Clausius Inequality. [5] 
   

Q.4(a) What is meant by the chemical potential? [2] 
Q.4(b) Derive and show the relationship between the chemical potential and A and U, where the terms have 

their usual thermodynamic significance. 
[5] 

Q.4(c) Explain what the Gibbs-Duhem equation signifies. [3] 
   

Q.5(a) Derive and establish a relationship between Kp and Kc, where the terms have their usual thermodynamic 
significance. 

[5] 

Q.5(b) For the reaction: 
CH4(g) + 2H2S(g) = CS2(g) + 4H2(g), Kp = 2.05 × 109 at 25o C. Using this information, calculate Kp and Kc 

for the following reaction:  
2H2(g) + 0.5CS2(g) = H2S(g) + 0.5CH4(g).  

[5] 
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