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SECTION A  
S. No.  Marks CO 
1 Define internal energy and entropy. 5 CO1 

2 State the three parameter theorem of corresponding states 5 CO1 

3 What information do you require in order to completely define a system at 
equilibrium in the thermodynamic sense? 

5 CO2 

4 According to the combined first and second law, what is entropy a function of? 5 CO2 

5 Explain the concept of fugacity in words. 5 CO3 

6 State and explain Duhem’s theorem. 5 CO4 

SECTION B  
S. No.  Marks CO 
1 Show that 𝐶 𝐶 =  10 CO2 

2 Develop a suitable expression of  in term of PVT properties and their 

derivatives. 
10 CO2 

3 Show that if a component i in a mixture obeys Lewis-Randall rule, its fugacity is 
given by, 

𝑓 = 𝑦 𝑃 exp
𝑍 − 1

𝑃
𝑑𝑃  

10 CO3 

4 The enthalpy of mixing of a ternary solution containing components 1, 2 and 3 
is: 

∆𝐻 =
[100𝑥 𝑥 + 𝐵𝐷(𝑥 𝑥 + 𝑥 𝑥 )]

[𝑥 + 2𝑥 + 0.5𝑥 ]
 

Find the partial molar enthalpy of mixing of component 2 at x1 = 0.4 and x2 = 0.5 
(B,D are the last two digits of your SAP ID) 

10 CO3 

5 For a liquid mixture of benzene and cyclohexane, experimental data have shown 
that the activity coefficient of benzene may be expressed as: 10 CO3 



𝑅𝑇 ln 𝛾 = (3800 − 𝐾𝑇)(1 − 𝑥 )  
Calculate the total enthalpy of mixing when one mole of benzene is mixed with 
three moles of cyclohexane.  
( K is the last digit of your roll number if non-zero, otherwise take it to be equal 
to 10) 

SECTION C 

1 Derive from first principles the condition of chemical equilibria for a two-phase 
system with the reaction occurring in only one of the phases 20 CO4 

 


