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Note:  This question paper contains two parts A and B. 

Part A is compulsory which carries 25 marks. Answer all questions in Part A.       
 Part B consists of 5 Units. Answer any one full question from each unit.                
 Each question carries 10 marks and may have a, b, c as sub questions. 

 
                                                         PART- A                                  (25 Marks) 
1.a) What do you understand by macroscopic and microscopic viewpoints? Explain. 
           [2] 

b) What is constant volume gas thermometer? Why is it preferred to a constant 
pressure gas thermometer?           [3] 

c) State and discuss the �Clausis� theorem.         [2] 
d) Differentiate reversible and irreversible processes. Entropy remains constant in a 

reversible adiabatic process. Justify.            [3] 
e) Define ideal gas. And show that for ideal gas internal energy depends only on its 

temperature.             [2] 
f) Draw P-V diagram for water and a pure substance other than water. Also draw   

P-T diagram of water.            [3] 
g) Draw psychrometric chart and show psychrometric processes in the chart.  [2] 
h) What is the difference in wet bulb temperature, dew point temperature, and 

thermodynamic wet bulb temperature?         [3] 
i) Draw P-V, T-S diagrams of Sterling cycle, and explain.   [2] 
j) Compare efficiencies of Otto and dual cycle.         [3] 

 
                                                             PART-B                                          (50 Marks) 

2.a) Give the differential form of S.F.E.E. Under what condition the S.F.E.E. does 
reduces to Euler�s equation.           

   b) A mass of 8 kg gas is expands in a flexible container so that the p-v relationship is 
in the form of pv1.2=const. the initial pressure is 1000 kPa and the initial volume 
is 1 m3. The final pressure is 5 kPa. If the specific internal energy of the gas is 
decreases by 40 kJ/kg, find the heat transfer in magnitude and direction.        
                   [5+5] 

OR 
3.a) A cylinder, Acyl = 7.012 cm2 has two pistons mounted, the upper one,                 

mp1 = 100 kg, initially resting on the stops. The lower piston has 2 kg water below 
it, with a spring in vacuum connecting the two pistons. The spring force fore is 
zero when the lower piston stands at the bottom, and when the lower piston hits 
the stops the volume is 0.3 m3. The water, initially at 50 kPa, V = 0.00206 m3, is 
then heated to saturated vapor.  
i) Find the initial temperature and the pressure that will lift the upper piston.  
ii) Find the final T, P, v and work done by the water. 

b) Nitrogen gas flows into a convergent nozzle at 200 kPa, 400 K and very low 
velocity. It flows out of the nozzle at 100 kPa, 330 K. If the nozzle is insulated, 
find the exit velocity.            [5+5] 
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9.a) On a particular day the weather forecast states that the dry bulb temperature is 

370C, while the relative humidity is 50% and the barometric pressure is                    
101.325 kPa. Find the humidity ratio, dew point temperature and enthalpy of 
moist air on this day.             

   b) A constant volume chamber of 0.3 m3 capacity contains 1 kg of air at 50C. Heat is 
transferred to air until the temperature is 1000C. Find the work done, heat transfer, 
change in internal energy, enthalpy and entropy.        [5+5] 

 
10.a) In an air standard Otto cycle, the compression ratio is 7 and the compression 

begins at 350C and 0.1 MPa. The maximum temperature of the cycle is 11000C. 
Find (i) the temperature and the pressure at various points in the cycle, (ii) the 
heat supplied per kg of air, (iii) work done per kg of air, (iv) the cycle efficiency. 

     b) A refrigerator works on the carnet cycle in temperature between -700C and 2700C. 
It makes 500 kg of ice per hour at -500C from water at 1400C. Find H.P required 
to drive the compressor and C.O.P. of the cycle. Take specific heat of ice as        
2.1 kJ/kg-K and latent heat as 336 kJ/kg?        [5+5] 

OR 
11.a) A water cooler using R12 refrigerant works between 300C to 90C. Assuming the 

volumetric and mechanical efficiency of the compressor to be 80% and 90% 
respectively, and the mechanical efficiency of motor to be 90% and 20% of useful 
cooling is lost into water cooler, find:  
i)  The power requirement of the motor  
ii) Volumetric displacement of the compressor given Cp (saturated vapour at 
300C) = 0.7 kJ/kg K. 

     b) In a stirling cycle the volume varies between 0.03 m3 and 0.06 m3, the maximum 
pressure is 0.2 MPa, and the temperature varies between 5400C and 2700C. The 
working fluid is air (an ideal gas). Find the efficiency and the work done per cycle 
for both simple cycle and cycle with ideal regenerator. Compare the results with 
Carnot cycle with same temperature limits.         [5+5] 
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