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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions:  (2 x 10) 

 a) The ratio of specific heat at constant pressure (cp) and specific heat at 
constant volume (cv) is 

a. equal to one 
b. less than one 
c. greater than one 
d. none of these 

 

 b) According to first law of thermodynamics 
a. work done by a system is equal to heat transferred by the system 
b. total internal energy of a system during a process remains constant 
c. internal energy, enthalpy and entropy during a process remain 

constant 
d. total energy of a system remains constant 
e. entropy of a system remains constant 

 

 c) Otto cycle consists of following four processes 
a. two isothermals and two isentropics 
b. two icentropics and two constant volume 
c. two icentropics, one constant volume and one constant pressure 
d. two icentropics and two constant pressures 
e. none of the above 

 

 d) The ideal efficiency of a Brayton Cycle without regeneration with increase in 
pressure ratio will  

a. increase 
b. decrease 
c. remain unchanged\ 
d. increase/decrease depending on application 
e. unpredictable 

 

 e) If a liquid enters a pipe of diameter d with a velocity v, what will it’s velocity at 
the exit if the diameter reduces to 0.5d? 
      a. v 
      b. 0.5v 
      c. 2v 
      d. 4v 

 

 f) A jet engine works on the principle of conservation of 
a. Mass 
b. Energy 
c. Flow 
d. Linear momentum 
e. Angular momentum 

 

 g) A rocket works with maximum overall efficiency when air craft velocity is equal 
to the 

a. Jet velocity 
b. Twice the jet velocity 
c. Half the jet velocity 
d. Average of the jet velocity 
e. No such co-relationship with jet velocity exists. 

 

 

                    
http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


 
 

 h) The work done per unit mass of air in compression will be least when n is 
equal to 
       a. 1 
       b. 1.2 
       c. 1.3 
       d. 1.5 

 

 i) A mixture of theoretical air and fuel for complete combustion of fuel is called 
a. Rich mixture 
b. Lean mixture 
c. Air-fuel mixture 
d. Stoichiometric mixture 

 

 j) Calorific value gives the 
a. Fuel efficiency. 
b. Amount of heat 
c. Amount of light 
d. None of these 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) What is the first law of thermodynamics? Elucidate with a sketch.  
 b) Derive a relationship between T and ds.  
 c) Write down the expression for Joule-Thomson coefficient. What is the 

significance of it? 
 

 d) Differentiate reciprocating and rotary compressors.  
 e) Elucidate the expressions for isothermal and isentropic efficiencies of a 

compressor 
 

 f) Write the expression for air standard efficiency of a Dual cycle.  
 g) What is a Rankine cycle? In a p-V diagram clearly indicate the saturated 

vapor line, saturated liquid line, the triple point and the various states of water. 
 

 h) What is specific impulse?   
 i) Sketch and explain the basic vapor power cycle.  
 j) What is CoP of refrigeration? Illustrate with basic equation.  
    

Q3 a) 0.2 m3 of air at 4 bar and 130°C is contained in a system. A reversible 
adiabatic expansion takes place till the pressure falls to 1.02 bar. The gas is 
then heated at constant pressure till enthalpyincreases by 72.5 kJ. Calculate: 
(i) The work done. 
(ii) The index of expansion, if the above processes are replaced by a single 
reversible polytropic process giving the same work between the same initial 
and final states. 
Take cp= 1 kJ/kg K, cv = 0.714 kJ/kg K. 

(10) 

 b) Derive the Gibb’s and Helmholtz relationships. (5) 
    

Q4 a) Sketch and explain the working of a compressor. Derive the isentropic and 
isothermal efficiencies of an air compressor 

(10) 

 b) Sketch and explain the working of vapor compression cycle. (5) 
    

Q5 a) The stroke and cylinder diameter of Compression Ignition engine are 250mm 
and 150mm respectively. If the clearance volume is 0.0004m3 and fuel 
injection takes place at constant pressure for 5% of the stroke. Determine the 
efficiency of the engine. Assume the engine working on Diesel cycle. 

(10) 

 b) Show that the efficiency of Otto cycle depends only on the compression ratio. (5) 
    

Q6  A reversible heat engine operates between two reservoirs at temperatures of 
600°C and 40°C. The engine drives a reversible refrigerator which operates 
between reservoirs at temperatures of 40°C and -20°C. The heat transfer to 
the engine is 2 MJ and the net output of the combined engine and refrigerator 
plant is 360 kJ. Find the heat transfer to the refrigerant and the net heat 
transfer to the reservoir at 40°C. Also find these values if the efficiency of the 
heat engine and C.O.P of the refrigerator are each 40% of their maximum 
possible values. 

(15) 
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Q7 a) Write an essay on different classification of jet engine and their components, 
thrust in detail. 

(10) 

 b) Explain about Ideal and Actual cycle of turbojet engine. (5) 
    

Q8 a) In an air compressor air flows steadily at the rate of 0.5 kg/s through anair 
compressor. It enters the compressor at 6 m/s with a pressure of 1 bar and a 
specific volumeof 0.85 m3/kg and leaves at 5 m/s with a pressure of 7 bar and 
a specific volume of 0.16 m3/kg. Theinternal energy of the air leaving is 90 
kJ/kg greater than that of the air entering. Cooling waterin a jacket 
surrounding the cylinder absorbs heat from the air at the rate of 60 kJ/s. 
Calculate : 
(i) The power required to drive the compressor; 
(ii) The inlet and output pipe cross-sectional areas. 
 

(10) 

 b) Derive the Bernoulli’s equation for adiabatic process. (5) 
    

Q9 a) A fuel (C10H22) is burnt using an air-fuel ratio of 13: 1 by weight. Determinethe 
complete volumetric analysis of the products of combustion, assuming that 
the wholeamount of hydrogen burns to form water vapor and there is neither 
any free oxygen nor any freecarbon. The carbon burns to CO2 and CO.Air 
contains 77% of nitrogen and 23% of oxygen by weight 

(10) 

 b) Explain the combustion phenomena of hydrogen with suitable example. (5) 
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