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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. The principal constituents of a fuel are _____ 

A. carbon and hydrogen                         B. oxygen and hydrogen 

C. sulphur and oxygen                            D. sulphur and hydrogen 

 

 

                2. One molecule of oxygen consists of _____ atoms of oxygen. 

A. 2                                                        B. 4 

C. 8                                                        D.16 

 

                3. The compression ratio is the ratio of _________ 

A. swept volume to total volume            B. total volume to swept volume 

C. swept volume to clearance volume    D. total volume to clearance volume 

 

4.  Which of the following has the highest calorific value? 

A. Peat                                                     B. Lignite 

C. Bituminous coal                                  D. Anthracite coal 

 

5. When a gas is heated, change takes place in ________ 

A. Pressure                                              B. Volume 

C. Temperature                                       D. all of these 

 

6. The state of a substance whose evaporation from its liquid state is complete, is 

known as _______ 

A. Vapour                                                B. Perfect gas 

C. Air                                                       D. Steam 

 

7. In an irreversible process, there is a _____ 

A. loss of heat                                        B. no loss of heat  

C. gain of heat                                        D. no gain of heat 

 

8. For the same compression ratio, the efficiency of dual combustion cycle is ___ 

A. greater than Diesel cycle and less than Otto cycle  B. greater than Diesel cycle 

C. less than Diesel cycle and greater than Otto cycle  D. less than Diesel cycle 

 

9. Kelvin-Planck's law deals with ___ 

A. conservation of work                            B. conservation of heat 

C. conversion of heat into work                D. conversion of work into heat 
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10. The measurement of a thermodynamic property known as temperature is based on 

_______ 

A. Zeroth law of thermodynamics              B. First law of thermodynamics 

C. Second law of thermodynamics             D. none of the above 

 

11. The gas constant (R) is equal to the __________ of two specific heats. 

A. Sum                                                       B. Difference 

C. Product                                                  D. Ratio 

 

12.  In an isothermal process, _________ 

A. there is no change in temperature        B. there is no change in enthalpy 

C. there is no change in internal energy   D. all of these  

 

 

13. During which of the following process does heat rejection takes place in Carnot 

cycle? 

A. Isothermal expansion                         B. Isentropic expansion 

C. Isothermal compression                     D. Isentropic compression 

 

14. When two bodies are in thermal equilibrium with a third body, they are also in 

thermal equilibrium with each other. This statement is called _____ 

A. Zeroth law of thermodynamics           B. First law of thermodynamics 

C. Second law of thermodynamics          D. Kelvin Planck's law 

 

 

   

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

1. Define the following terms. 

(a) Critical point (b) Triple point. 

 

2. Discuss limitations of the first law of thermodynamics.  

3. Discuss the different applications of Entropy Principle. 

(a) Mixing of two fluids. (b) Heat transfer through a finite temperature difference. 

 

4. Explain PMM-I and PMM-II  

5. Explain the followings.  

(a) Thermodynamic equilibrium (b) Reversible and irreversible processes. 

 

6. Explain “A thermometric temperature scale.”  

   

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

1. Define the following terms. 

(a)Thermodynamic System. (b) Surrounding. (c) Boundary. 

 

2. Name the various laws of thermodynamics and state them.  

3. State first law of thermodynamics for a closed system undergoing a cycle.  

4. Differentiate following. 

(a) Homogeneous and Heterogeneous System. 

(b) Extensive properties and Intensive properties. 

 

5. Explain the Kelvin Plank and Clausius statements of second law of 

thermodynamics. 

 

6. Derive general steady flow energy equation.  

7. Explain the characteristics of entropy.  

8. Discuss Equivalence of Kelvin Plank and Clausius statement.  



  Seat No:________ 

3 
 

   

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

1. Derive the Equation of Efficiency for Carnot Cycle.  

2. With usual notations prove that ʃ (δQ/T )= 0 Clausius theorem.  

3. Draw the Otto cycle on p-v and T-s diagram. Also derive expression for air standard 

efficiency with usual notations for the cycle. 

 

4. Draw the Dual cycle on p-v and T-s diagram. Also derive expression for air standard 

efficiency with usual notations for the cycle. 

 

5. A steam at 6.85 bar and 205 
o
C enters in an insulated nozzle with velocity of 50 m/s 

it leaves at a pressure of 1.35 bar and a velocity of 510 m/s determine the final 

enthalpy of steam.     

 

6. In a gas turbine unit the gas flow through the turbine is 15 kg/s and the power 

developed by the turbine is 12000 kw the enthalpy of gases inlet and outlet are 1260 

kj/kg and 400 kj/kg respectively and the velocity of the gases at the inlet and outlet 

are 50 m/s and 110 mls respectively calculate (1) the rate at which heat is rejected to 

the turbine and (2) the area of the inlet pipe given that the specific volume of the 

gases at the inlet is 0.45 m3/kg. 

 

7. An air standard Otto cycle has a compression ratio of 8. At the start of the 

compression process, the temperature is 26 
o
C and the pressure is 1 bar. If the max. 

temperature of the cycle is 1080 
o
C  Calculate,  

(a) The heat supplied per kg of air. (b) The thermal efficiency of the cycle. 

 

8. In an air standard Diesel cycle the compression ratio is 14 and the beginning of 

isentropic compression is at 110kPa and 30˚C. If the fuel cut off takes place at 5% 

of stroke, find the air standard efficiency and mean effective pressure. Take γ =1.4, 

Cv=0.718 KJ/kg-K and R=0.287  KJ/kg-K.. 

 

 


