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Q1 (a) State the 1st law of thermodynamics. [2] 1 Remember 
 (b) For one mole of an ideal gas, show CP- CV = R [3] 1 Remember 
      
      
Q2 (a) The reversible work of compression is minimum. Explain. [2] 1 Understand 
 (b) One mole of an ideal monoatomic gas undergoes a reversible change 

from 25 °C and 1 atm pressure to twice the original volume in such a 
way that ∆U = 0. Calculate Q and ∆H.  

[3] 1 Application 

      
      
Q3 (a) Why efficiency () of Carnot engine can never be 1? [2] 1 Understand 
 (b) Calculate the work produced in a reversible Carnot engine. [3] 1 Remember 
      
      
Q4 (a) Prove the Clausius inequality. [2] 1 Remember 
 (b)  

Show that        
 

[3] 1 Remember 

      
      
Q5 (a) Derive the Kirchoff’s equation to determine the variation of ∆H of a 

reaction with temperature. 
[2] 1 Remember 

 (b) One mole of an ideal gas is compressed isothermally at 300 K from a 
volume of 25 L to 10 L in a reversible way. Find out ∆S, ∆Ssurr, ∆Suniv for 
the process. 

[3] 1 Application 
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