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I. C. ENGINES

01. Introduction to I.C. Engines & Engine Cycles (Marks:20)

Q. No Questions Mark DL

01 Compare S.I. Engine and C.I. Engine. 04 A

02 List various applications of l.C. Engine 04 A

03 Explain the valve timing diagram of two stroke engine with
neat sketch. 6 

06 B

04 Write short note on Diesel Cycle 04 B

05 Write short note on Engine cooling system. 04 B

06 What is an I.C. engine? How these engines are classified? 06 A

07
Explain why the actual cycle efficiency is much lower than
air  standard  efficiency.  List  the  main  differences  between
actual and air standard cycles.      

07 C

08 Write short note on Valve timing diagram of petrol engine. 07 B

09
Suggest  suitable  type  of  I.C.  engine  for  the  locomotive
application with regard to cycle of operation, fuel used, and
power to weight ratio, speed and operating cost.

07 D

10
Suggest  suitable  type  of  engine for  ship and LMV (light
motor  vehicle)  w.r.t.,  cycle,  fuel,  weight,  speed,  cooling,
cost etc.

08 D

11

Classify the internal combustion engine with respect to:

1) Cycle of operation
2) Type of ignition
3) Cylinder arrangement
4) Method of charging the cylinder
5) Type of fuel used
6) Type of cooling.

06 B

12
Why actual cycle efficiency of a engine is lower than air 
standard efficiency? Explain losses due to specific heat 
variation.

07 C

13
Discuss the relative features of  IC engines for power 
generation and agriculture applications.

07 D

14
Explain the following terms:

1) Mean effective pressure 
2) Volumetric efficiency
3) Compression ratio.

06 A

15 Explain valve timing diagrams for slow speed and
high speed engines.

08 B

16 Discuss engine selection criteria for large power stationary 06 D



generator.

17

Sketch valve timing diagram for

4 stroke high speed SI engine

4 stroke low speed SI engine

2 stroke SI engine

06 B

18
Discuss the following losses which occur in an actual engine

1) Pumping losses         2) friction losses 
2) 3) exhaust losses       4) Time losses

08 C

19

Which engine is the best suited for the following applications 
and why?

1) Aircraft 2) power generation 3) racing cars.
06 D

Q. No Questions Mark DL

20

Explain the following losses in actual cycles

1) Variation due to specific heat
2) Time loss factor
3) Heat loss factor

07 C

21 Discuss the selection criteria for marine Engines. 07 D

22
Explain the valve overlap in SI high speed engine with valve 
timing diagram

07 C

23 Discuss engine selection for power generation application. 07 D

24

Compare S.I. and C.I. engines with respect to basic cycles.
Compression  ratio,  speed  .fuel  used,  thermal,  efficiency.
Weight to power ratio. fuel used , ignition system used and
load control.

08 B

25 Give  detail  classification  of  an  I.C.  Engine  with  their
applications

07 B

26 Explain deviation of theoretical and actual Otto cycle 07 C

27 Explain important for factors considered for engine selection
for marine application

07 D

28 Discuss assumptions made for fuel air cycle analysis 06 B

29
Explain why the actual cycle efficiency is much lower than
air  standard  efficiency.  List  the  main  differences  between
actual and air standard cycles.      

06
D

30
Discuss selection of I. C. Engine for agricultural and marine 
applications

06
A



31
Explain valve timing diagram for four stroke engine, also 
discuss valve overlap.

06
B

32
Explain why actual cycle efficiency is much lower than air 
standard cycle. Discuss any three losses in actual cycle.

06
C

02 Fuel systems for S.I. Engines (Marks:20)

  Q. No Questions Mark DL

01
Derive  the  equation  for  air-fuel  ratio  by  considering  the
compressibility effect.           

12 C

02 Write short note on Electronic petrol injection system 04 B

03
Explain altitude compensation in detail.

04 C

04

A simple carburetor has the venturi of throat diameter of 8 cm and its
Cd is 0.94. The fuel nozzle diameter is 0.5 cm and its Cd is 0.70.
Find the air fuel ratio if the pressure drop amounts to 0.14 bar and
nozzle lip is neglected. Take density of air and fuel as 1.293 kg/m3

and 780 kg/m3 respectively.
                            

07 D

05 What  additional  systems  are  necessary  in  a  complete  carburetor?
Why? 

06 C

06
State and explain requirements of an air fuel ratio for petrol engine
from no load to full load. 07 B

07

Derive the relation for air fuel ratio for simple carburetor neglecting 
the effect of compressibility of air. 06 D

  Q. No Questions Mark DL

08

The throat diameter of venture of a simple carburetor is 9cm and it’s 
Cd = 0.85. the fuel nozzle diameter is 5.5 mm and its Cd = 0.7. The 
lip of the nozzle is 6 mm and the pressure difference causing the flow
is 0.1 bar. Find:

1) Air fuel ratio of the mixture supplied by the carburetor 
considering the nozzle lip.

2) Minimum velocity of air to start fuel flow, take density of air 
as 1.2 kg/m3 and density of fuel as 750 kg/m3.

07 D

09 Discuss the requirements of aircraft carburetor. 07 B



10

A six cylinder ,4 stroke engine with piston diameter 8cm and stroke
12  cm,  runs  at  3600  rpm.  Volumetric  efficiency  is  0.8.  if  the
maximum head causing the air flow is limited to 160cm of water,
find  the  throat  diameter  of  the  venture  required.  Also  find  the
diameter of the nozzle orifice if the desired air to fuel ratio is 15:1.
Take the following.

Cdc= 0.9, Cdf = 0.7, ρa = 1.3 kg/m3, ρf = 720kg/m3.

10 D

11
Why altitude compensation is required in carburetors and how it is
achieved?

08 C

12 What are the limitations of a simple crburettor? 06 B

13 Discuss multiport and single point fuel injection for SI engines. 06 B

14
What are the limitations of simple carburetor? Explain acceleration
system.

06 B

15

A  four  cylinder,  four  stroke  engine  running  at  40  rev/sec  has  a
carburetor venturi with a 3 cm throat. Assuming the bore to be 10 cm,
volumetric  efficiency  of  75%,  density  of  air  to  be  1.15  m3/kg,
coefficient of air flow equals 0.75, calculate the suction pressure at the
throat. Neglect the compressibility of air.

08 D

16
Discuss the automotive engine air fuel mixture requirements at 
different operating conditions.

07 B

17 Explain any two compensating circuits in complete carburetor. 07 B

18
What are the limitations of simple carburetor and methods to 
overcome them?

06 A

19

A simple jet carburetor is required to supply 5 kg of air and 0.5 kg of 
fuel per minute. The fuel specific gravity is 0.75. The  air is initially 
at 1 bar and 300K. Calculate the throat diameter of the choke for a 
flow velocity of 100 m/s. Velocity coefficient is 0.8. if the pressure 
drops across the fuel metering orifice is 0.8 of that of the choke. 
Calculate the orifice diameter assuming Cdf = 0.6 and γ = 1.4 .

10 D

20

What are the limitations of simple carburetor? List the compensating
devices  used  in  carburetor  and  explain  any  one  type  with  a  neat
sketch.

06

B

  Q. No Questions Mark DL



21

The following data refers to simple carburetor-

                 Throat diameter = 18 mm

                  Diameter of fuel orifice = 1.2mm

                  Co-efficient of air flow = 0.82

                  Co-efficient of fuel flow = 0.65

                  Level of petrol surface below the throat = 6 mm

                  Density of air = 1.2 kg/m3

                  density of fuel = 750 kg/m3

calculate:

1) The air fuel ratio for a pressure drop of 0.065 bar 
when the nozzle lip is neglected.

2) The air fuel ratio when nozzle lip is taken into 
account.

The minimum velocity of air or critical air velocity required to start
the fuel flow when nozzle lip is provided.

08

D

22
Derive an equation for air-fuel ratio for carburetor by approximate 
method

08
C

23

A simple carburetor under certain condition delivers 5.45 kg/hr of
petrol with an air fuel ratio of 15. The fuel jet area is 2 mm2 with co-
efficient of discharge of 0.75. if the lip of nozzle fuel jet is 0.635 cm
and the venture throat co-efficient of discharge is assumed to be 0.8
calculate:

1) The venturi depression necessary to cause air and fuel flow
at the desired   rate.

2) The venturi throat diameter.
3) The velocity of air across the venture throat.

You may take density of air = 1.29 kg/m3 and specific gravity of 
petrol = 0.72

08

D

03. Fuel Systems for C.I. Engines (Marks:10)

Q. No Questions Mark DL

01 Discuss atomization and penetration in case of diesel engines. 07 B

02 Sketch  and  explain  working  of  unit  injector.  What  are  its 07 B



advantages and disadvantages?

03
Explain with the help of neat sketch, the working of distributor type
fuel injection. What are its merits?

07 B

04
Explain with block diagram types of fuel injection systems used in
diesel engines.

07 A

05 Explain pintle and pintaux nozzle 05 A

06 Explain any one type of governor 05 A

07
What are the requirements of a diesel fuel injection system? How 
the individual pump system does meet these requirements?

08 A

08

Determine  the  diameter  of  a  fuel  orifice  for  a  4  stroke  engine
developing  20  kW  at  2000  rpm.  The  brake  specific  fuel
consumption  is  0.260  kg/kW hr.  the  duration  of  injection  is  30
degree of crank travel. The fuel injection pressure is 120 bars and
the  combustion  chamber  pressure  is  30  bars.  The  velocity
coefficient of nozzle is 0.9 and the fuel density is 0.860 kg/lit.

08 D

Q. No Questions Mark DL

09 Discuss atomization and penetration in case of diesel engine 05 B

10
Discuss  the  requirements  of  an  injection  system  and  explain
common rail system

06 B

11
What is the purpose of using a governor in C.I. engines? Explain
any one type

06 C

12
Discuss the types and effects of additives used for petrol and diesel 
fuels

06 C

13 Explain spray formation pattern with atomization and penetration. 06 B

14
Explain with neat sketch two types of fuel nozzles in injection 
system of CI engine\.

07 B

15
Discuss the requirements of an injection system and explain with 
sketch distributor type of injection system system

08 B

16
Explain the need for c.i. engine governing. List the different types 
of governors.

05 C

17 Write a note on an electronic engine management system 06 C

18
Discuss  spray  formation,  atomization  and penetration  in  case  of
diesel engines.                                   

06
B

19 Discuss the requirements of an diesel fuel injection system and 06 A



explain common rail injection system

20 Explain Individual pump injection system. 06 A

21

A four stroke CI engine develops 15 kW per cylinder at 2000 rpm. 
the specific fuel consumption is 0.275 kg/kW.h, fuel of 30 oAPI. 
The injection pressure is 130 bar for 25o of crank angle. The 
pressure in the combustion chamber is 40 bar. The co-efficient of 
velocity = 0.875, determine the diameter of fuel orifice, if specific 
gravity is given by

Specific gravity=
141.5

131.5+API

08

D

22 List various types of injector nozzle. Explain any two of them. 06 B

23 Discuss spray formation, atomization and penetration. 06 A

24

An 8 cylinder, four stroke diesel engine has a power output 386.4
kW  at  800  rpm.  The  fuel  consumption  is  0.25  kg/kW.hr.  The
pressure in the cylinder at the beginning of injection is 32 bar and
maximum cylinder pressure is 55 bar. The injector is expected to be
set at 207 bar and maximum pressure at the injector is set to be
about 595 bar. Calculate the orifice area required per injector if the
injection takes over 12o crank angle. Assume following:

Specific gravity of fuel = 0.85; co-efficient of discharge for the 
injector = 0.6; atmospheric pressure = 1.013 bar; Effective pressure
difference is the average pressure difference over injection period.

08

D

04. Supercharging (Marks:10)

Q. No Questions Mark DL

01 Write short note on Turbo-charging 04 A

02 Write short note on super charging. 4 04 A

03 Explain the ram effect in detail. 06 C

04 What is supercharging? How it is achieved?                                    06 C

05 Discuss the effect of supercharging on power output and 
mechanical efficiency of an IC engine.

06
D

06 Explain with p-v diagram effect of supercharging on engine 
efficiency, power output and mechanical efficiency.

06
C

Q. No Questions Mark DL

07 Explain the effects/limitations of supercharging in si engines. 07 D



08 Explain the effects of supercharging on the performance of CI 
engine.

06
C

09 What are the limitations of supercharging? 06 C

10 Explain turbo charging in C. I. Engines 07 B

11 Explain the effect of supercharging with PV diagram on 
performance of IC engine.

07
B

12 Briefly explain various methods of supercharging for I. C. Engines 05 B

13 Write  short note on 1)Limits of Supercharging in S.I. Engines and
C.I. Engines 2) Turbocharging

10 B

05 . Combustion in S.I.Engines (Marks:10)

Combustion in S.I. Engines

Q. No Questions Mark DL

01 Why flame speed is important in S.l. engine combustion? What
are the important factors affecting flame speed?  

06 B

02 Write a short note on Detonation in S.I. Engine A

03 Explain the use of additives in petrol fuel and their effects. 06 B

04
What  are  the  various  types  of  combustion  chambers  used  in  SI
engines? Explain any one combustion chamber suitable for small
capacity SI engines.

07
C

05 Explain stages of combustion in S.1. engines with the help of p-θ
diagram

07 B

06 Explain the various phases of combustion in SI engine. 07 B

07 Explain phenomenon of abnormal combustion in petrol engines. 08 C

08 Explain any three factors affecting knock in SI engines 06 C

09
Explain with the help of a sketch the combustion process in SI 
engines.

08
C

10
Discuss  knocking  in  S.I.  engines.  Explain  the  factors  effecting
knocking.

07
C

11 Discuss abnormal combustion in S.I. Engines 07 C

12 Explain stages of combustion in S.1. engines with the help of p-θ
diagram

07 B

13
Explain  how  flame  speed  is  important  in  S.l.  engine
combustion?  What  are  the  important  factors  affecting  flame
speed?  

07 C



14
Write short notes on

1) Requirements of combustion chamber for S. I. Engines

05 A

06 . Combustion in C.I.Engines (Marks:10)

Q. No Questions Mark DL

01 Explain the combustion process in C.I. Engine with sketch in detail. 10 B

02 What is Cetane number? Explain the procedure to find the Cetane No. 06 B

03
What is the importance of swirl in diesel engine combustion? Explain
anyone method to obtain swirl in C.l. engine. 07 C

Q. No Questions Mark DL

04
What do you mean by physical delay and chemical delay period for
C.l.  engine?  What  are  effects  of  operating  variables  on  delay
period? 

07 C

05 Write a note on various additives used for petrol and diesel fuels. 06 B

06
Discuss the stages of combustion in  CI engines.  How the injection
advance is decided?

07 B

07 Explain the term HUCR. Outline the method to determine the same. 07 C

08
Explain the term delay period as referred to CI engines. What is its
importance? Explain the effect of cetane number on delay period.

07 C

09
Explain the requirements of a good combustion chamber for CI 
engine and explain any one.

07 B

10 Compare between petrol knock and diesel knock. 06 B

11 Write a short note on HUCR  and Octane Number. 06 B

12 Explain delay period in CI engine. 07 B

13 Discuss the delay period in a CI engine and its effect on diesel knock. 08 C

14 What is squish? What is its significance in combustion of CI engines? 06 D

15

Discuss the following in brief.

1) Knock limited mean effective pressure
2) Cetane number
3) HUCR

06 C

16
Discuss the effects and types of additives used for petrol and diesel 
fuels.

06 C



17 Discuss the knocking and detonation in SI and CI engines. 07 C

18 Explain the combustion phenomenon in C.I. Engine. 07 B

19 Explain fuel additives used in CI engines and SI engines. 06 B

20
Distinguish between turbulence and squish. Explain the effect of 
these on selection of CI and SI engines.

06 D

21
Explain the combustion phenomenon with distinct phases in C. I, 
Engines.

07 B

22 Discuss delay period in C.I. Engines and its effects on diesel knock 07 B

23
Explain the combustion phenomenon with distinct phases in C. I. 
Engines

07
B

24
Explain what you mean by physical delay and chemical delay period 
with respect to C. I. engine combustion. What are the factors 
affecting the delay period?

07
C

25
Discuss  the different  stages of combustion in  CI engines  with the

help of a neat p-θ diagram.
06

B

07. ENGINE TESTING AND PERFORMANCE ENHANCEMENT (Marks:20)

  Q. No Questions Mark DL

01 Write short notes on Morse’ test 06

02 An experimental Four-stroke petrol engine of 1710 cm3 capacity is to
develop maximum power at  5400 rpm the volumetric  efficiency is
70% and air fuel ratio is 13: 1. Two carburetors are to be fitted and it
is expected that at peak power the air speed at choke will be 107 mls.
The coefficient of discharge for the venturi is 0.85 and the main petrol
jetO.66.  An  allowance  should  be  made  for  emulsion  tube,  the
diameter of which can be taken as 1/2.5 of choke diameter. The petrol
surface is 6 mm below' the choke. Calculate size of suitable choke and
main jet. The Sp. gravity of fuel is 0.75. Atmospheric pressure and

16 D



temp. are 1.013 bar and 27°C respectively.
03 What are  various  methods of measurement  of brake power? Explain

anyone in brief.
07 B

04

Following observations were recorded during a test on single cylinder
diesel  engine.  Bore  equals  300  mm,  stroke  equals  450  mm,  speed
equals 300 rpm, i.m.e.p. equals 6 bar, net brake load equals 1.5 kN,
brake drum diameter equals 1.8 m, brake rope diameter equals 2 cm.
Calculate  i)  Indicated  power  ii)  Brake  power  iii)  Mechanical
efficiency. 

06

D

05 Describe the method of finding friction power using Morse test. 07 C

06

Find  the  brake  specific  fuel  consumption  in  kg/kW.hr  of  a  diesel
engine whose fuel consumption in 5 gms/sec when the power output is
80  kW.  If  the  mechanical  efficiency  is  75%,  also  calculate  the
indicated specific fuel consumption. 

06

B

07 Define 1) bsfc 2) brake thermal efficiency 3) IP 4) BP 04 A

08

Following observations were recorded during a test on single cylinder
four stroke diesel engine in rpm = 400, Mep = 7.5 bar, Bore = 16 cm,
stroke  = 20cm,  load  on the  brake  =  380 n,  spring  reading =  50N.
Diameter  of  brake  drum = 120 cm,  fuel  consumption  =  2.8  kg/hr,
calorific value of fuel = 42000kJ/kg, Find

1) Indicated power
2) Brake power of the engine
3) Mechanical efficiency
4) Brake thermal efficiency
5) Specific fuel consumption.

10

D

09 During the test on a 3 cylinder petrol engine the following data were
recorded. Engine: 3cylinder 4 stroke petrol

Bore = 68 mm, stroke = 70 mm, engine speed = 4500 rpm

Torque  =  48  Nm,  Time  required  for  100ml  of  fuel  =29  seconds,
Calorific value of fuel = 44000 kJ/kg

Specific gravity of fuel = 0.74

Diameter of air box orifice = 110 mm of water

Ambient temperature = 30 degree celecius

Air density = 1.15 kg/m3

Calculate:

1) Brake power
2) BMEP
3) Brake thermal efficiency

08 D



4) Mean piston speed
5) Volumetric efficiency    6) Air fuel ratio.

  Q. No Questions Mark DL

10
State the different methods of measuring friction power and explain
any one method

06
A

11
What  is  brake  power?  List  the  various  methods  of  measuring  brake
power and explain any one.

07
B

12 Explain Morse test? 05 A

13

Following observations were recorded during a trial of a four stroke
single cylinder engine, Duration of trial equals 30 min.

Oil consumption is 4 lit, Calorific value of oil is 43000 kJ/kg.

Specific gravity of fuel is 0.8., Mean effective pressure is 5.5 bars.,
Brake load is 150 kg, Spring balance reading is 20 kg.

Effective brake wheel diameter is 1.5m. Speed is 200 rpm.

Cylinder diameter is 30 cm. Stroke is 45 cm, Jacket cooling water is 10
kg/min., Temperature rise is 36 C

 calculate:  1)  Indicated  power    2)Brake  power   3)Mechanical
efficiency

4)Brake specific fuel consumption   5)Indicated thermal efficiency

10

D

14
List different type of dynamometers? Explain the procedure for torque
measurement

07
B

15

A six cylinder gasoline engine operates on the four stroke cycle. The
bore  of  each  cylinder  is  80  mm,  and  the  stroke  is  100  mm.  The
clearance volume per cylinder is 70 cc. At a speed of 4000 rpm, the
fuel  consumption  is  20 Kg/hr  and the torque developed is  150Nm,
calculate:

1) Brake power
2) The Brake mean Effective Pressure
3) Brake thermal efficiency if the calorific value is 43000KJ/kg.
4) The relative efficiency on a brake power basis, assuming engine

works on the constant volume cycle, for air γ equals 1.4

08

D

16 Explain the procedure for morse test for S.I.Engines 05 C

17 The following details were noted in a test on four cylinder four stroke
engine, bore 100 mm, stroke 120 mm speed of engine is 1600 rpm, 
fuel consumption  = 0.2 kg/min; calorific value of the fuel is 

10 D



44000KJ/kg; difference in tension on either side of brake pulley= 40 
kg; brake circumference is 300 mm. if the mechanical efficiency is 
80%, calculate

1) Brake thermal efficiency                 2)Indicated thermal 
efficiency

2) Indicated mean effective pressure.  4)Brake specific fuel 
consumption

18
Enlist the different methods of measuring friction power and explain
the Willian’s line method.

06 C

19
Explain what do you mean by heat balance sheet for I. C. Engines and
what is the necessity of heat balance sheet.

05 C

08.  Alternative Fuels and Engine Emission (Marks:10)

Q.

No
Questions Mark DL

01 Write short notes on Alternative fuels 04 A

02
What  are  the  properties  of  biogas?  How  the  biogas  is  used  as
alternative fuel?

06
B

Q.

No
Questions Mark DL

03 Give comparison between LPG and petrol as fuel for SI engines. 07 B

04
Explain  with  a  neat  sketch  fuel  system  evaporation  loss  control
device.

07
B

05 List the alternative fuels for SI engines and compare for suitability. 07 B

06 Discuss any one alternative fuels. 06 A

07 Explain the suitability of alcohol as an alternative fuel. 06 A

08 Explain any two alternative fuels used in I.C. Engines. 06 C

09
Give the difference between LPG and CNG. Explain the suitability of
both as alternative fuels.

07
C

10
Explain the Octane number. Explain the HUCR and its limitations for
fuel rating.

05
B

11 Explain fuel ratings of S. I. Engines. 05 B

12 Explain suitability of two present alternative fuels for S. I. Engines 05 B



13
 List  the  alternative  fuels  used  for  S.I.  engines  and discuss  their
suitability for the same. 

06 B

14
Write a short note on Cetane Rating and explain the fuel additives 
used in C. I. engines.

06 B

15
Discuss hydrogen and Biogas fuels for their suitability for I C 
Engines.

07 B

16 Explain the rating of SI and CI Engine fuels. 07 B

01 Write a note on S. l. engine emissions. 04 B

02 What  do  you  mean  by  EGR  ?  Explain  how  EGR  reduces  NOx
emission.

07 B

03 Explain EGR in detail with block diagram. 08 A

04 Write short notes on Emission control of C.I. Engine 04 A

05
What  is  thermal  converter?  How does  it  help  to  reduce  emissions
from engine?

06
B

06
Explain  with  a  neat  sketch  fuel  system  evaporation  loss  control
device.

07
B

07 Explain catalytic converter with neat sketch 07 A

08 Explain any two emission techniques 07 B

09
What are the different pollutants emitted by the petrol engines?  

State some methods used to control these pollutants
08

B

10 Write a note on catalytic converter 07 A

11 Write a note on EGR and its effects. 05 A

12 Explain CI engine emission control methods-chemical and EGR 07 A

13
Write short notes on

1) C.I. Engine emissions  2) NOx emissions in I C Engines  3) ELCD

10 A

14

Write short notes on

1) Evaporative emissions 

2) Standard pollution norms

3) EGR

04(each) A

15 Write short notes on   i)  Carbon credit   ii) Variable valve timing 06 A
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