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Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
  1. 
What are “specific extensive properties”? Give any two examples.




  2. 
Explain the law on which thermometers function.






  3. 
Discuss about the Clausius inequality.


  4. 
Define the terms: triple point and critical point of water.

  5. 
What is the relationship between the universal gas constant and characteristic 

gas constant?


  6. 
Describe Stirling cycle using p-v and T-S diagrams. 

  7. 
Explain the principle of a constant volume gas thermometer.

  8. 
Draw the phase-equilibrium diagram for a pure substance which contracts on 
freezing.

  9. 
Define Dalton’s law of partial pressures.

10. 
Represent Otto cycle on p-v and T-S planes.


Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. (a) 
Differentiate between the macroscopic and the microscopic approaches in

            thermodynamics.








   (6M)

    (b) 
Explain “quasi-static process” with a relevant example.


   (4M)

2. a) State Zeroth law of thermodynamics. What is its significance?     

   (4M)

   b) A turbine operates under steady flow conditions, receiving steam at the following state: Pressure 1.2 MPa, temperature 188°C, enthalpy 2785 kJ/kg, velocity 33.3 m/s and elevation 3 m. The steam leaves the turbine at the following state: Pressure 20 kPa, enthalpy 2512 kJ/kg, velocity 100 m/s, and elevation 0 m. Heat is lost to the surroundings at the rate of 0.29 kJ/s. If the rate of steam flow through the turbine is 0.42 kg/s, what is the power output of the turbine in kW?   

     
   (6M)

3. (a) 
Explain Kelvin-Planck and Clausius statements using schematic diagrams.
   (4M)

    (b) 
State and prove Clausius theorem.





   (6M)

4. (a) 
Draw the T-S diagram for water and show the different regimes.

(3M)   
    (b) 
A sample of steam from a boiler drum at 30 bar is put through a simple throttling 
calorimeter in which the pressure and temperature are found to be 1bar, 120°C. 
Find the quality of the sample taken from the boiler.



(7M)

5.  
An ideal gas undergoes a thermodynamic cycle consisting of the following

           processes: 

(i)1-2: Constant pressure P=1.4 bar, V1= 0.028 m3, W1-2=10.5 kJ
           (ii) 2-3: Compression with PV = constant, U2=U3

(iii) 3-1: Constant Volume,U1-U3= -26.4 kJ. There are no significant changes in 
KE and PE. Sketch the cycle on P-V co-ordinates and calculate the net work for 
the cycle in kJ and the heat transfer for the process 1-2. Also, show that for the 
cycle ΣQ=ΣW.


6. 
Explain Diesel cycle with help of p-v and T-S diagrams. Derive an expression 

           for the air standard efficiency of Diesel cycle engine in terms of the compression      

           ratio (r) and cut-off ratio (rc). Show that, for the same compression ratio (r), 

           the air standard efficiency of the Diesel cycle is always less than that of the 

           Otto cycle.











7.  (a) 
Explain Joule's experiment. What is the significance of it?


  (4M)

     (b) Discuss the "Principle of Entropy Increase" with a relevant application.
  (6M)

8.  (a) Explain why constant pressure lines diverge on h-S plane (Mollier Diagram).(4M)

     (b) 
In an air-standard Otto cycle, the CR is 8 and compression begins at 27 °C, 

           0.1 MPa. The maximum temperature of the cycle is 1200 °C. Determine

           (i) the heat supplied, 


(ii)  net work done per kg of air, and  


(iii) the m.e.p. of the cycle. (cp=1.005 kJ/kgK, cv=0.718 kJ/kgK, R=0.287kJ/kgK) 












  (6M)
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