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Part - A 

Max.Marks:25
Answer all QUESTIONS

1. Explain the concept of “Continuum”. 






3M    

2. Apply Steady Flow Energy Equation to a flow through Steam Turbine and write the expression for Work Output of the turbine. 







3M 

3. Explain Carnot’s theorem and its Corollary.




 
3M

4. Write the Clasius –Clapeyron Equation and explain its significance 


3M

5. State and Explain Amagat’s law of additive volumes. 




3M


6. What is the relation between Compression Ratio, Cut-off Ratio and Expansion ratio in a Diesel Cycle? 










2M


7. Define path function and give two examples. 





2M


8. Sketch the T-S diagram for water indicating various constant property lines on it.  2M


9. Draw Stirling Cycle on P-v and T-s planes. 





2M


10. Give the statement of “Third Law of thermodynamics”. 



2M
Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. (a) Explain the terms Mechanical Equilibrium, Chemical equilibrium, thermal equilibrium and   Thermodynamic Equilibrium.





 

4M

(b) Distinguish between Reversible process and Irreversible process. Describe in detail about various causes of Irreversibility. 







6M
2. (a) Describe Joule’s Experiment with a schematic diagram and state First law of thermodynamics for a thermodynamic cycle and also for change of state.  

6M

(b) A liquid contained in perfectly insulated vessel is stirred till its temperature rises by 150C. Find the change in internal energy and work transfer during the process. Take the specific heat of liquid as 2 kJ/KgK. 








4M

3. (a) Define Entropy and explain the principle of increase of entropy.
 

4M 

(b) Calculate the Entropy change of the universe when a copper block of 600 gm mass at 1000C is placed in a lake at 80C.

 The specific heat of copper may be taken as 150 J/KgK



6M

4. (a) Explain with a neat sketch the method of determining dryness fraction of steam using separating and throttling calorimeter. Show the process on h-s diagram. 

6M

(b) In a steam turbine steam is expanded isentropically from 30 bar 3000C to 0.5 Bar. Show the process on h-s chart and calculate the enthalpy and dryness fraction at the end of expansion using steam tables only. 






4M

5. (a) Derive an expression for change of entropy of an ideal gas.

 
5M

 (b) Find the increase in entropy when 3 Kg of Oxygen at 700C is mixed with 6 Kg of Nitrogen at the same temperature. The pressure of each constituent is 101 kPa and is equal to that of the mixture. 










5M
6. (a) Derive an expression for air-standard efficiency of Diesel Cycle. State the assumptions made. 










8M

(b) Define the term “Mean Effective Pressure”. 





2M

7. Derive the Clasius Inequality. Explain its significance. 




10 M

8. In an air standard Otto Cycle the compression ratio is 7. The compression begins at 350C and 100 kPa. The maximum temperature of the cycle is 11000C. Find the (a) Temperature and Pressure at salient points of the cycle (b) Work done per kg of air (c) the cycle efficiency and (d) Mean Effective Pressure. Take Cv = 0.717 kJ/KgK and Cp = 1.005 kJ/KgK for air. 













10M
-- 00 -- 00 --

Note: a)  No additional answer sheets will be provided.


          b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.


          c)  Assume any missing data.
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