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Q.1 Describe the working of a 4-stroke spark-ignition (S.I.) engine with the help of a neat 

sketch. Also, explain the purpose of the spark plug in initiating combustion in an S.I. 
engine. 

[5] 1 3 

     
     

Q.2 A gas engine operating on the ideal Otto cycle has a compression ratio of 6:1. The 
pressure and temperature at the commencement of compression are 1 bar and 27 oC. 
Heat added during the constant volume combustion process is 1170 kJ/kg. Determine 
the peak pressure and temperature, work output per kg of air and air-standard 
efficiency. Assume Cv = 0.717 kJ/kg K and γ = 1.4 for air. 

[5] 1 4 

     
     

Q.3 Explain the Fuel–Air cycle used in internal combustion engine analysis. Discuss how it 
differs from the Air–Standard cycle. 

[5] 2 2 

     
     

Q.4 Compare the knocking in S.I. engines with detonation in C.I. engines.  [5] 2 3 
     
     

Q.5 With the support of pressure – crank angle diagram, explain the various stages of 
combustion in S.I. engines 

[5] 2 4 
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