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SECTION A 

            (10 marks) 

1. State and write  mathematical expression for the  First Law of Thermodynamics for a closed system.  

[2] 

 

 

 

 

2.  State one similarity and  one difference between Isothermal system and Adiabatic System  

            [2] 

 

 

 

 

3. Using our convention, state whether Q and W are positive (+) or negative (-).  Write ‘+’ or ‘-‘ 

beside the ‘Q’ and ‘W’ in the following diagrams      [2] 
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4. Derive the relationship: Cp = Cv + R  for  a perfect gas.    [4] 
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SECTION B 

1.   Air at 20oC passes through a heat exchanger at a velocity of 40m/s where its temperature rises 

to 820oC. It then enters a turbine with same velocity and expands till the temperature falls to 

620C. On leaving the turbine, the air is taken at a velocity of 55 m/s to a nozzle where it expands 

until the temperature has fallen to 510oC. If the air flow rate is 2.5 kg/s, calculate:  

1.1. Rate of heat transfer to the air in the heat exchanger  

1.2. The power output from the turbine assuming no heat loss 

1.3. The velocity at exit from the nozzle, assuming no heat loss 

1.4. Take the enthalpy of air h=CpT,  where Cp= 1.005 kJ/kgoC  

 

           (RAJPUT, 2015) 

           (18 marks) 
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2. 0.3kg of Nitrogen gas at 100 kPa and 40oC is contained in a cylinder. The piston is moved 

compressing Nitrogen until the pressure becomes 1 MPa and temperature becomes 160oC. The 

work done during the process is 30 kJ.  Calculate the heat transferred from the  N2 to the 

surroundings. cv   for nitrogen= 0.75 kJ/kgo K 

           (Rajput 2015) 

                (6 marks) 
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3. A vessel having volume of 0.6 m3,  contains 3kg of liquid water and water vapour mixture in 

equilibrium at a pressure of 0.5 MPa, Calculate, 

 (a) mass and volume of liquid  

      (b) mass and volume  of dry vapour 

         (Rajput 2015) 
          (6 marks) 
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