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1.a) Explain the classification of I.C. Engines. 
   b) List the merits and demerits of four stroke engine compared to two stroke engine. 
                [15] 
 
2.a) Mention the various assumptions made in air standard cycle analysis. 

b) What are the differences between air srandard cycle and fue-air cycle? Explain the 
significance of fuel-air cycle.            [15] 

 
3.a) What are different factors that influence flame velocity in S.I. engine? 
   b) Explain the phenomenon of abnormal combustion in S.I. engine.      [15] 
 
4.a) What is Octane rating? Discuss its significance for a particular fuel to be used in a 

given engine. 
   b) What are general requirements of fuels for C.I. engines?        [15] 
 
5.a) Explain in detail the procedure to perform Morse test. What is the objective of 

this test? 
   b) A certain engine with a bore of 250 mm has an indicated thermal efficiency of 

30%. The brake specific fuel consumption and specific power output are         
0.35 Kg/ KWhr and 90 KW/m2. Find the mechanical efficiency and brake thermal 
efficiency of the engine. Calorific value of the fuel is 42 MJ/Kg.       [15] 

 
6.a) What is meant by supercharging an engine? What are the different methods of 

supercharging used in IC engines? 
   b) What is turbo charging? What is waste gate control in the turbocharger system? 
                [15] 
 
7.a) With the aid of a neat diagram, explain the working principle of a ramjet engine. 
   b) State the fundamental differences between the jet propulsion.       [15] 
 
8. Write short notes on any three of the following: 
 a) What are the advantages and disadvantages of using LPG in SI engines? 
 b) How knock emissions are caused and what are their effects on environment? 
 c) List the factors by which performance of an engine is evaluated? 
 d) Discuss about the effect of altitude on the performance of a carburetor?      [15] 
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1.a) Explain the working of a 4-stroke CI engine with a neat sketch. 
   b) Differentiate between 2-stroke and 4-stroke engines.         [15] 
 
2. What is the necessity of engine cooling? Explain the construction and working of 

a forced circulation water cooling system.          [15] 
 
3.a) Discuss the effect of turbulence and compression ratio on the combustion 

characteristics in S.I. engine. 
b) What is the instrument used for the measurement of knocking? Explain the 

influence of operating parameters on knocking in S.I. engine.       [15] 
 
4.a) Write brief note on cetane number of fuels. 
   b) Describe briefly the MPFI system with a neat sketch.        [15] 
 
5. A 4-stroke petrol engine delivers a brake power of 36 KW with a mechanical 

efficiency of 80%. The air-fuel ratio is 15:1 and the fuel consumption is 0.4068 
Kg/kWh. The heating value of the fuel is 42000KJ/Kg. Calculate 
a) indicated power   b) frictional power 
c) brake thermal efficiency  d) total fuel consumption 
e) indicated thermal efficiency  f) air consumption/second.       [15] 

 
6.a) Name a few alternative fuels for SI engine and their relative merits. 
   b) Explain how the engine must be maintained to reduce smoky exhaust.      [15] 
 
7.a) Explain the principle of jet propulsion and mention how the jet propulsion engines 

are classified. 
b) Describe with neat sketches the working of a simple constant pressure open cycle 

gas turbine.              [15] 
 
8. Write short notes on any three of the following: 

a) What are the advantages and disadvantages of using natural gas as alternate 
fuel in an engine? 
b) Describe the causes of hydrocarbon emissions from SI engines. 
c) What is meant by super charging? What is its effect on engine performance? 
d) Mention the functions of a carburetor.          [15] 
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1.a) Explain the working of a 4-stroke SI engine with a neat sketch. 
   b) Compare External Combustion and Internal Combustion engines.       [15] 
 
2. Sketch the constructional layout of a battery ignition system and explain its 

working. Compare the performance of magneto and battery ignition systems.  [15] 
 
3.a) What is the difference between physical delay and chemical delay? Explain its 

importance.  
b) What is optimum flame travel velocity? How to acieve such condition to 

minimize knocking in S.I. engine?           [15] 
 
4. Explain the construction and working of any type of fuel injection pump. 

Illustrate your answer with suitable sketches.          [15] 
 
5.a) Whay should we perform the Morse test on an engine at the same conditions of 

load and speed through out? 
   b) While performing Morse test on a four cylinder, four stroke petrol engine, the 

following results were obtained at a particular throttle setting and speed. 
 B.P. with all cyclinders working = 32.2 KW 
 B.P. with cyclinder No.1 cutout = 22 KW 

B.P. with cyclinder No.2 cutout = 21.8 KW 
B.P. with cyclinder No.3 cutout = 22.2 KW 
B.P. with cyclinder No.4 cutout = 22.8 KW. 
Determine the I.P. of engine and its mechanical efficiency.        [15] 

 
6.a) Draw the schematic diagram of a simple cycle with reheat and explain the 

working principle briefly. Draw P-V and T-S diagram of the cycle. 
   b)  A simple ideal gas turbine works with a pressure ratio of 8. The compressor and 

turbine inlet temperatures are 300K and 800K respectively. If the volume flow 
rate is 250 m3/sec, compute the net power output and cycle efficiency.      [15] 

 
7.a) Mention the advantages and disadvantages of the pulse jet engine. 
   b) Write short notes on 
 i) propulsion thrust  ii) propulsion efficiency  iii) turbo prop. 
                [15] 
 
8. Write short notes on any three of the following: 
 a) Can alcohol be used for CI engines? Explain. 
 b) What causes engine emissions? 
 c) What are the limitations of superchanging in an IC engine. 
 d) Compare the merits and demerits of air and water cooling systems.      [15] 
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1.a) Differentiate between SI and CI engines. 
   b) Define the following: 
 i) Clearance volume   ii) Compression ratio 
 iii) Mean effective pressure  iv) Specific fuel consumption.      [15] 
 
2.a) Explain with neat sketches the construction and working of fuel injector. 

b) Explain the influence of air fuel ratio, maximum pressure and maximum 
temperature on the performance of fuel air cycle.         [15] 

 
3.a) Explain the influence of different operating parameters on ignition delay during 

combustion process in C.I. engine. 
   b) Describe the phenomenon of knocking in C.I. engine and how is it different from 

S.I. engine detonation.            [15] 
 
4. With a neat sketch, explain the functions of MPFI system.        [15] 
 
5.a) What is the funciton of carburetor in a S.I. engine? Briefly explain with a neat 

sketch, the operation of a simple float type carburetor. 
   b) Why do we require a rich mixture for idling?               [15] 
 
6.a) Differentiate between a closed cycle gas turbine and an open cycle gas turbine. 
   b) Draw the schematic diagram of a simple cycle with intercooler and explain briefly 

the working principle. Also draw P-V and T-S diagrams of the cycle.      [15] 
 
7. With a neat sketch and T-S diagram, explain the working of turbojet engine and 

also derive the expression for the thrust developed.         [15] 
 
8. Write notes on any three of the following: 
 a) Explain the reasons for looking for alternate fuels for IC engines. 
 b) What are catalytic converters? How are they helpful in reducing emissions? 
 c) Explain the principle of exhaust turbocharging of a single cylinder engine. 
 d) Explain about dry sump method of engine lubrication.        [15] 
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