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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Draw the Carnot cycle on p-v and T-s plot.  
 b) What is the mass of air conditioned in a room 10m×10m×8m if the pressure is 1 bar 

and the temperature is 35°C. 
 

 c) What is the values of (i) work output from constant volume process (ii) heat transfer in 
adiabatic process 

 

 d) Write the mass conservation equation in steady flow case. Mention the nomenclatures 
used in it. 

 

 e) What do you mean by property and process?  
 f) Differentiate between open system and a control volume.  
 g) What is pressure? Mention the different units of pressure.  
 h) State the Zeroth law of thermodynamics.  
 i) What is point function? Give two examples of point function?  
 j) What is thermal equilibrium?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) State 1st law of thermodynamics. What are its corollaries?  
 b) Derive the expression for work done and heat transfer in polytropic process.  
 c) Derive the expression for entropy change for a polytropic process consi4ding ideal gas 

as working fluid. 
 

 d) A closed system of constant volume experiences a temperature rise of 35 K when a 
certain process occurs. The heat transferred in the process is 30 kJ. The specific heat 
at constant volume for the pure substance comprising the system is 1.2 kJ/kg°K, and 
the system contains 2.5 kg of this substance. Determine: (i) The change in internal 
energy; (ii) The work done. (iii) The heat transfer 

 

 e) A quantity of gas has a volume of 0.14m3, pressure 1.5 bar and temperature 1000C.If 
the gas is compressed at a constant pressure, until its volume becomes 0.112 m3, 
determine: the temperature at the end of compression , work done in compressing the 
gas , decrease in internal energy, and heat given out by the gas. (Assume 
Cp=1.005kj/kg k, CV=0.712kJ/kg k & R=286J/kg k.). 

 

 f) State 2nd law of thermodynamics. How it is applicable to heat engine and heat pump.  
 g) A reversible heat engine receives heat from two thermal reservoirs at 870K & 580K, 

and rejects 50kW of heat to a sink at 290K. If the engine output is 85KW, make 
calculations for engine efficiency and heat supplied by each reservoir. 

 

 h) Energy is a point function. Explain and justify.  
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 i) Differentiate between wet steam, dry steam. How is the superheated steam different 
from dry steam? 

 

 j) Steam enters the nozzle of an impulse turbine at 10 bar, 3000C with a velocity of 
50m/sec. The exit pressure is 1 bar. Find the exit area of the nozzle assuming the 
expansion to be reversible & adiabatic for a steam flow rate of 1.2kg/s. 

 

 k) Explain one mounting and oneaccessories used in power plant with sketch.  
 l) With a sketch, write the working of Air compressor.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Draw the phase equilibrium diagram for water-steam on p-V, T-s plot with relevant 
property lines. 
A vessel of volume 0.04 m3 contains a mixture of saturated water and saturated steam 
at a temperature 250°C. The mass of the liquid present is 9 kg. Find the pressure, the 
mass, the enthalpy, the entropy, and the internal energy. 

(16) 

    
Q4  Derive the SFEE for single inlet and single outlet type of condition. 

Air (72000kg/h) is heated in a combustor, then expanded in a turbine and finally 
passed through a nozzle. The temperature and velocity at the inlet to the combustor 
are 15°C and 30 m/s. Temperature at entry and exit  of  the turbine are 800°C and 
650°C respectively.  Velocity of air at outlet of turbine is 60 m/s. Determine the velocity 
of air at exit of the nozzle. 

(16) 

    
Q5  Three Carnot heat engines HE1, HE2, HE3 are lined up in a series. They are 

embedded between two end temperature limits (T1 and T4) of 727°C, 27°C.  
Temperature between HE1 and HE2 is T2 and temperature between HE2 and HE3 is 
T3. They produce the work output in the ratio of W1:W2:W3:4:3:2. Determine T2, T3 
and efficiencies of all engines. 

(16) 

    
Q6  Describe IC Engine with sketch. Classify and mention performance parameters for this. (16) 
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