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Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions: (2 x 10) 

 a) What is zeroth law of thermodynamics? Elucidate with a sketch.  
 b) Derive a relation between temperature (T) and entropy (s).  
 c) What is the air standard efficiency of Otto cycle?   
 d) Derive the equation for efficiency of Diesel cycle.  
 e) Sketch and explain the isentropic flow in a nozzle.  
 f) Define specific impulse. Derive the basic equation for the same.  
 g) What is C O P? Differentiate the C O P of heat pump and refrigerator.  
 h) Differentiate reciprocating and rotary compressors.  
 i) Classify the different types of fuels.  
 j) Explain the significance of stoichiometric ratio in combustion analysis  
    

Q2 a) Derive an expression for Clausius inequality and explain the significance of 
the same. 

(5) 

 b) Derive an expression for work done in isothermal and polytropic processes. (5) 
    

Q3 a) Sketch and explain the working of Diesel cycle with p-V and T-s diagrams. (5) 
 b) What is Brayton cycle? Explain with neat sketches open and closed Brayton 

cycles. 
(5) 

    
Q4 a) A vessel of volume 0.04m3 contains a mixture of saturated water and 

saturated steam at a temperature of 250oC. The mass of the liquid present is 
9kg.Find the pressure, mass, specific volume, enthalpy, entropy and internal 
energy? 

(5) 

 b) Sketch and explain the working of a simple rocket motor (5) 
    

Q5 a) Sketch and explain the working of vapor compression cycle. (5) 
 b) 28tonnes of ice from and at 0oC is produced per day in an Ammonia 

refrigerator. The temperature range in the compressor is from 25oC to – 15oC. 
The vapor is dry and saturated at the end of the compression and expansion 
valve is used. Assuming the C.O.P of 62% of the theoretical. Calculate power 
required to drive the compressor? 

(5) 

    
Q6 a) The percentage composition of sample of liquid fuel by weight is, 

C=84.8%and H2=15.2%. Calculate i)the weight of air needed for the 
combustion of 1kg of fuel  ii) the volumetric composition of product of 
combustion if 15%excess air is supplied 

(5) 

 b) Explain the combustion phenomena of hydrogen with suitable example. 
 
 
 
 

(5) 
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Q7  What is Mean Effective Pressure? Derive an expression for MEP in Otto 
cycle. 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Derive an expression for air standard efficiency of Dual cycle.  
 b) Derive the basic rocket equation and explain the significance of specific 

impulse. 
 

 c) Explain the following (i)Wet Compression (ii)Dry compression (iii)sub cooling 
(iv)superheating 

 

 d) Derive the steady flow energy equation.  
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