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Instructions: 
1.  Attempt all the questions. 

2.  Make suitable assumptions wherever necessary. 

3.  Draw diagrams wherever necessary. 

4.  Figure to the right side indicates marks.  

5.  Do not write anything in question paper 

 

Q.1 MCQ Questions. 14 

1. Which among the following is an intensive property of a system? 

A. Volume                                               B. Energy 

C.  Pressure                                              D. All of the above 

 

 

                2. The characteristic of a material or a body which is taken as an indication of change 

in temperature is known as 

A. Thermodynamics property                   B. Thermostatic property 

C.  Thermometric property                       D. None of the above 

 

                3. Work involved in a thermodynamic process is 

A. Path function                                       B. Point function 

C.  Transfer function                                D. None of the above 

 

4.  Clausius statement is related to 

A. Heat engine operating in a cycle          B. Heat pump operating in a cycle 

C.  Both a. and b.                                      D. None of the above 

 

5. Considering relation between Kelvin-Planck and Clausius statement, if one 

statement between the two is violated then 

A. Other one may be or may not be violated   B. Other one is also violated 

C.  Other one must be correct                          D. None of the above 

 

6. In which process, every state passes by the system is an equilibrium state? 

A. Quasi-static process                               B.  Reversible process 

C.  Both a. and b.                                       D.  None of the above 

 

7. What is the effect on exergy output of a process, when heat is transferred through a 

finite temperature difference? 

A. Exergy output increases                         B. Exergy output decreases 

C.  Exergy output remains same                 D.  None of the above 

 

8. What is the state, at which saturated liquid line with respect to vaporisation and 

saturated vapour line on p-v diagram of pure substance, meet called? 

A. Saturation state                                      B. Critical state 

C.  Vaporisation state                                 D.  Superheated vapour state 

 

9. The volume occupied by one number of unit mol of gas is called as 

A. Molecular volume                                   B. Mol volume 
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C.  Molar volume                                         D. None of the above 

10. Which is the affecting factor for the fact that turbine work output is more than pump 

work input in vapour power cycle for the same pressure ratio? 

A. Specific heat added to the working fluid B. Specific volume of working fluid 

C.  Both a. and b.                                           D. None of the above 

 

11. Which loss does present in actual vapour power cycle at the exit of the boiler and at 

the entry of the turbine? 

A. Friction loss                                              B. Constant pressure heat loss 

C.  Both a. and b.                                          D.  None of the above 

 

12.  Rate of burning in the compression ignition engine can be controlled by 

A. Rate of injection of fuel                           B. Rate of air taken into carburetor 

C. Both a. and b.                                           D. None of the above 

 

 

13. How is the heat added in the Diesel cycle? 

A. Reversibly at constant pressure                B.  Irreversibly at constant pressure 

C.  Reversibly at constant volume                 D.  Irreversibly at constant volume 

 

14. The Brayton cycle which is used in aircraft, automotive is 

A. Closed cycle                                              B. Open cycle 

C.  Either closed or open cycle                       D. Cannot say 

 

 

   

Q.2 Two Marks Questions. (4 out of 6) 08 

1. Define the following terms: (i) Exergy  (ii) Anergy  

2. Explain the following terms : (i) Irreversibility (iii) Entropy balance  

3. Explain the following :(i) Emissivity (ii) Lambert’s cosine law   

4. Differentiate between pool boiling and forced convection boiling.  

5. Explain the difference between isentropic process and adiabatic process.  

6. Explain the following term in relation with natural convection heat transfer 

including its physical significance: (i) Buoyancy force (ii) Grashof number 

 

   

Q.3 Three Marks Questions. (6 out of 8) 18 

1. Derive equation of heat dissipation from a fin insulated at the tip.  

2. Derive necessary Von-Karman’s expression for convection heat transfer.  

3. What is natural convection? How does it differ from forced convection? What force 

causes natural convection currents? 

 

4. Write about Kirchhoff’s law of radiation and prove it.  

5. What is shape factor? Discuss the salient features of the shape factor for analysis of 

radiant heat exchange between surfaces. 
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6. Derive equation of heat transfer by conduction through a Plane Wall/Slab.  

7. Explain lumped parameter analysis and derive it’s governing equation.  

8. Define radiation intensity, prove that the intensity of radiation is given by Ib =Eb/   

   

Q.4 Five Marks Questions. (6 out of 8 ) 30 

1. Explain the Gouy-Stodala theorem.  

2. Derive the expression for the availability associated with the closed system(φ ) in 

the following form 

     φ = (u - u0 )−T0 (s − s0 )+P0( v − v0) 

 

3. What is black body? What are its properties? Explain the concept of total and 

spectral emissive power of black body. 

 

4. Derive the general heat conduction equation for Cylindrical Co- ordinates.  

5. What do you understand by the hydrodynamic and thermal boundary layers? 

Illustrate with reference to flow over a flat heated plate. 

 

6. Derive the integral momentum equation for the boundary layer over a flat plate.  

7. An outer wall of a house may be approximated by a 0.1 m layer of common brick 

(K= 0.7 W/m0C) followed by a 0.04 m layer of gypsum plaster (K= 0.48 W/m0C). 

What thickness of loosely packed rock wool insulation (K= 0.065 W/m0C) should 

be added to reduce the heat loss or grain the wall by 80% ? 

 

8. It is required to heat oil to above 3000 C for frying purpose. A laddle is used in the 

frying. The section of the handle is 5 mm * 18 mm. The surroundings are at 300 C. 

The conductivity is 205 W/m0C. If the temperature at a distance 380 mm from the 

oil should not reach 400 C, determine the convective heat transfer coefficient. 

 

 


