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Part A

Answer all questions.

1. Explain the control volume and control mass concept.
2. Write down the steady flow energy equation applied to Compressor and Turbine.

3. What is the principle of increase of entropy?
4. What are the Maxwell relations and what is their necessity?
5. State Dalton’s law of partial pressures.
[5 x 3 = 15 marks]
Part B

Answer all questions.

6. Write short note on Compressibility factor and the Law of corresponding states.

7. Explain the temperature scales used in SI and English system.
8. State Clausius Statement of Second Law and explain Third law of thermodynamics.

9. Show that internal energy of an ideal gas is a function of temperature only.
10. With a neat sketch explain the Mollier diagram.
[5 x 5 = 25 marks]
Part C

Answer any one full question from each module.

11. (a)   What do you mean by thermodynamic equilibrium?                                     
         
(b)
3 m3 of air has a pressure of 5 bar and a temperature of 127oC. After it has received 650 KJ of heat, at constant volume, find the final temperature and pressure. Also calculate change in entropy.    






                     


    (6 + 6 = 12 marks)         

Or
12. (a) 
Explain the concept of continuum.


      
 

        

(b)
Determine the specific volume of refrigerant-134a at 1 MPa and 50oC, using (i) the ideal-gas equation of state. (ii) the generalized compressibility chart. Compare the values obtained to the actual value of 0.021796 m3/kg and determine the error involved in each case.
(Take R = 0.0815 kPa.m3/kg.K, Pcr = 4.059 MPa, Tcr = 374.2 K).                               (6 + 6 = 12 marks)
13. (a)   Write a note on Joule Thompson effect.

   
        
(c) 
A gas in a piston-cylinder assembly undergoes an expansion process for which the relationship between pressure and volume is given by pVn = constant
. The initial pressure is 0.3 MPa, the initial volume is 0.1 m3 and the final volume is 0.2 m3. Determine the work for the process in kJ if (i) n = 1.5, (ii) n = 1.0, (iii) n = 0.


         

                

    (6 + 6 = 12 marks)
Or

14. (a)   What are the modes in which energy is stored in a system?


          

(c)
Write the steady flow energy equation for a single stream entering and a single stream leaving a   control volume and explain the various terms in it.                                                      (6 + 6 = 12 marks)
15. (a)
State and derive the Clausius inequality principle.          
(b)
Prove that entropy is a property of the system. 



                 (6 + 6 = 12 marks)

      
Or

16. (a)   With a neat sketch explain Carnot cycle.





          
(b)
A Carnot engine absorbs 200 J of heat from a reservoir at the temperature of normal boiling point of   water and rejects heat to a reservoir at the temperature of the triple point of water. Find the heat rejected, the work done by the engine and the thermal efficiency.
                              (6 + 6 = 12 marks)
17. Explain Clapeyron equation and obtain the Clausius-Clapeyron equation from it.
                (12 marks)
Or

18. Write notes on Gibbs and Helmholtz function and derive the two Tds equations.
                (12 marks)





19. What is a pure substance? Explain with the help of P-V, P-T and T-S diagrams.                            (12 marks)
Or

20. A vessel of volume 0.04 m3 contains a mixture of saturated water and saturated steam at a temperature of 250oC. The mass of the liquid present is 9 kg. Find the, 
i. pressure
ii. mass
iii. specific volume
iv. enthalpy
v. entropy
vi. internal energy



                              

     

   (12 marks)
[5 x 12 = 60 marks]
