
DHANALAKSHMI COLLEGE OF ENGINEERING, CHENNAI 

DEPARTMENT OF MECHANICAL ENGINEERING 

ME6602 – AUTOMOBILE ENGINEERING 

UNIT – I :  VEHICLE STRUCTURES AND ENGINES 

PART – A (2 Marks) 

1. What are the functions of frame?  (N-10, M-12) 
1. To support the chassis components and the body.

2. To withstand static and dynamic loads without undue deflection or distortion.

3. To carry the load of the passengers or goods carried in the body.

2. List out the various materials used in the construction of  chassis frame.  (M-11) 
1. Low Carbon Steel - 0.18 or 0.20 % carbon content
2. High Carbon Steel - 0.25 % carbon content

3. Alloy Steel – With alloying elements like Ni & Cr.

3. What are two types of vehicle suspensions?  (N-11) 
1. Rigid axle suspension
2. Independent suspension

4. What is the function of a bumper?  (N-12) 

A bumper is the front-most or rear - most part, which is designed to allow the vehicle to sustain an
impact without damage to the vehicle's safety systems.

5. What are the stresses to which the frame members are subjected to?  (M-13) 

1. Frame longitudinal members – bending stress.

2. Frame side members – twisting stress

6. What are the functions of piston rings?                                                                         (M-13,N-12)
To provide a gas tight seal between the piston and cylinder liner to prevent the escape of gases
from top side of the piston to the underside.

7. What are the two types of piston rings?  (N-14, M-14) 
1. Compression rings

2. Oil rings
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8. What are the functions of piston, connecting rod, crank shaft and cylinder head?   (M-15)   
Piston – The piston assembly transfers the force from the power stroke to the crankshaft

Connecting rod – converts reciprocating motion of piston into rotary motion of crankshaft

Cylinder head – it acts as a top cover to the cylinder block. The valves are placed in the

cylinder head in an overhead valve engine.

9. What is meant by turbo charging?   (N-15) 
Increasing the density of inducted charge/air by using a compressor which gets its power from
exhaust driven turbine is known as Turbo charging.

10. What is a Catalyst?                                                          (M-11,M-15)
Catalyst is a chemical substance which increases the rate of chemical reaction. Examples are

Platinum, Palladium and Rhodium.
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PART – B  (16 Marks) 

1. Explain about two stroke and four stroke engine.  (N-10) 

2. What are the different loads acting on chassis and explain briefly?  (N-10)   

3. Explain the various types of a frame and explain any two in detail.       (N-11,M-09) 

4. Explain the briefly major components of IC engines.       (N-12,M-12) 

5. Explain the operation of Otto cycle and differentiate between Otto cycle and diesel  (M-13)  

6. Describe the following terms:

(a) Variation effects of unbalanced engine, and 

(b)  Influence of firing order in balancing.  (M-14)   

6. Describe 2 and 4 cylinder engines with its neat sketches.  (N-14) 

7. Write short notes on air pollution and its pollutants.  (M-15,N-10) 

8. Explain Briefly about SI engine emission  (N-09)   

9. Describe briefly evaporative emission control system for CI engine.   (N-12,M-13) 

10. How is exhaust gas treated? Explain briefly.  (N-12,M-1 
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UNIT – II : ENGINE AUXILIARY SYSTEMS 

PART – A (2 Marks) 

1. What is Gasoline Direct Injection?                                                 (N-10, M-13)
The gasoline (petrol) is directly into the cylinder at the end of compression stroke as such in diesel
engines. This is called Gasoline Direct Injection (GDI)

2. What is unit injection system?      `     (M-11) 
It is an integrated direct fuel injection system for diesel engines, combining the injector nozzle and
the injection pump in a single component.

3. What are the functions of Turbo chargers?    (N-11) 
1. To provide the altitude compensation

2. To improve more complete combustion & hence less emissions

3. To produce more power from the same size engine

4. What is super charging?                                                           (M-12) 
The process of increasing the density of inducted charge/ air is known as supercharging. It is 
performed for the following reasons.

1. To produce more power from the same size engine

2. To provide the altitude compensation

3. To improve more complete combustion & hence less emissions

5. What are the advantages of electronic fuel injection system over conventional injection?
1. Cold starting is easier    (N-12, M-09)   

2. High fuel economy

3. Less engine emissions

4. Quick response to varying engine operating conditions

6. What is the function of an ignition system in I.C engine?                                    (N-13)
The function of an ignition system is to ignite the air-fuel mixture at the end of the compression
stroke

7. What is a rotary distributor?                             (M-13, N-15)

The rotary distributor has a rotating element, which releases a high intensity spark to the individual
spark plugs according to the engine firing order.

8. Define common rail injection system.                                                            (N-14)
A common rail which is maintaining high fuel pressure is connected to individual fuel injectors of a
multi cylinder engine.
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9. What is the function of carburetor?  ( N-15,M-10) 

The function of a carburetor is to prepare the air-fuel mixture according to the engine operating
conditions.

10. What is the ignition advance?                                                                (M-15)
When the speed of the engine increases, the ignition timing also needs to be advanced for proper

combustion. This process is known as ignition advance.
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PART – B (16 Marks) 

1. Explain the working of a solex carburetor.   (M-10)  

2. Explain the working of a Zenith carburetor with a neat sketch.  (N-11) 

3. Describe the working of a carter carburetor with a neat sketch.  (M-11,N-13) 

4. Describe the working of Electronic fuel injection system system with a neat sketch.   (N-14) 

5. Write a short notes on monopoint and multipoint injection systems.  (M-14)  

6. Describe working of a lead acid battery with its neat sketch.       (M-12,N-14)  

7. Write short notes on battery rating, battery efficiency, battery voltage and battery testing.  (N-13) 

8. Describe the zinc-air battery and compare with alkaline battery.  (N-14) 

9. Describe lighting system with neat sketch.       (M-12,N-14)   

10. Explain the working of any two ignition system used in automobiles.   (M-15) 
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UNIT – III :  TRANSMISSION SYSTEMS 

PART – A (2 Marks) 

1. What are the functions of clutch?  (N-10) 
1. To permit the engagement or disengagement of a gear when the vehicle is stationary and

the engine is running.

2. To transmit the engine power to the rear wheels smoothly without shock to the transmission
system, while the vehicle in motion.

2. What are the advantages of a diaphragm clutch?  (M-10,N-08) 
1. This requires lower operating effort due to reduced friction in the clutch mechanism.

2. There is constant and uniform load on the driven plate throughout the life of a clutch.

3. What is known as fluid coupling? (N-11) 
The member which couples the driving member with the driven member through a media

of fluid is known as fluid coupling.

4. State the phenomenon of torque multiplication.  (M-11) 
When the oil is thrown back by the impeller into the turbine at the outer edge continuously,
The repeated pushing of the turbine blades makes the torque on the turbine to increase called
phenomenon of torque multiplication.

5. What is overdrive? Where it is exactly located?                                                  (M-12,N-10)
Over drive is a device which is used to step up the gear ratio in the car. It is mounted in between
transmission and propeller shaft.

6. State the various functions of propeller shaft.   (N-13) 
1. It transmits rotary motion of the gear box output shaft to the differential and then through

2. The axle shafts to the wheels.

3. It transmits motion at an angle which is varying frequently.

7. What are the types of variable velocity joints?    (M-14,N-11) 
1. Cross or spider type,

2. Ring type,

3. Ball and trunion type
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8. What are the basic functions of the differential unit?   (N-15) 
1. Straight ahead travel

2. Turning

3. One wheel on a muddy surface

9. What are the types of live axles?  (M-15,N-13) 
1. Semi – floating

2. Three - quarter floating, and

3. Full - floating.

10. What are the advantages of epicyclic gear box?  (N-15) 

1. The planetary gears are in constant mesh. Hence, dog clutches or sliding gears are not used.

2. It is distributed over several gear wheels instead of having the load on only one pair of gears.
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PART – B (16 Marks) 

1. Describe the working of a single plate clutch with a neat sketch.  (M-10) 

2. Describe the working of a multi – clutch with a neat sketch. Compare its advantages over single plate

clutch.   (N-10) 

3. Describe fluid flywheel with its sketch.   (N-11) 

4. Describe the working of a sliding gearbox with a neat sketch.  (M-11,N-08)  

5. Write a short notes on monopoint and multipoint injection systems.   (M-12) 

6. Describe the  working of constant mesh gearbox.  (M-13) 

7. Describe the working of a hydromatic gearbox with a neat sketch.  (N-13,M-10) 

8. Explain the working of a torque converter with its neat sketch.  (M-14) 

9. Explain the various basic functions of the differential unit.   (M-15) 

10. Explain the function of a Hotchkiss drive. Compare its merits with torque tube drive.   (N-15) 
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  UNIT –  IV :  STEERING,BRAKES  AND SUSPENSION SYSTEM 

PART – A (2 Marks) 

1. What are the  requirements  of  tyres?   (N-9,M-15) 
1. The tyre should be able to carry the whole of the vehicle.

2. It should absorb the shock loads while running on road.

2. What are the advantages of tubeless tyres over tube tyres?  (M-10) 

1. Lesser unsprung weight

2. Better cooling

3. Slower leakage of air

4. Simpler assembly

5. Improved safety

3. Define   –  castor  and castor angle.  (N-11) 
Castor: Tilting of kingpin axis either forward or backward from the vertical line is known as castor.

Castor angle: The angle between the vertical line and the king pin centre line in the plane of the wheel
when it is viewed from the side is known as castor angle.

4. What are the effects of toe – in and toe – out. (M-12) 
Effects of toe – in :

1. Tyre slip

2. Tyre wear on outside of the tread

3. Tyre scrub bend

4. Poor steering stability.

Effects of toe – out : 

1. It avoids tyre scrub

5. Define – Slip angle.  (N-13,M-15) 
The angle between the wheel inclination and the path followed by the wheel is known as

slip angle.

6. State the functions of the front axle.  (N-14) 
1. It takes the weight of the front of the vehicle.

2. It provides steering action.
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7. Define  – Bouncing and Pitching.   (M-14,M-10) 
Bouncing : The vertical movement of the complete body is called as bouncing.

Pitching : Rotating action about a transverse axis through the vehicle parallel to ground is known as
pitching.

8. What are the purposes of shock absorbers?  (N-15,N-10) 
1. To control the vibrations on springs

2. To provide comfortable ride

9. What are the characteristics of hydraulic brake system  (N-14) 
1. It should remain fluid at low temperature.

2. It should not corrode or rust metallic parts in the brake system

10. What are the various parts of a master cylinder?  (M-15,N-12) 
1. Brake fluid reservoir

2. Cylinder or compression chamber

3. Piston assembly

4. Check valve or control valve

5. Piston return spring

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



PART – B (Marks) 

1. Describe the construction detail of tyres with a neat sketch.  (N-9,M-15) 

2. Draw the layout of steering system and explain in detail.   (M-10) 

3. Describe the working of a rack and pinion type steering gear used in automobile.   ( M-12) 

4. Describe the phenomenon of understeering and over steering.   (N-13,M-15) 

5. Describe the construction of helper springs. Compare its advantages over coil springs.  (N-14) 

6. What is a shock observer? Explain any one in detail.  (M-14) 

7. Describe any two types of independent front suspension system in detail with its advantages.   (N-14)

8. Explain the working of a vacuum assisted hydraulic breaks.  (M-15,N-12) 

9. Explain Davis steering gear system. (N-15) 

10. Explain the process of bleeding of hydraulic brakes. (M-15) 
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UNIT –  V : ALTERNATIVE ENERGY SOURCES 

PART – A (2 Marks) 

1. What is the composition of natural gas?                      (N-10,M-15)
Natural gas is mostly made up of methane, about 95% of the natural gas in California. The other 5% is
made up of various gases along with small amounts of water vapour. These other gases include
butane, propane, ethane and other trace gases.

2. What are the various thermochemical processes?
 (M-11) 

1. Natural gas steam reforming

2. Partial oxidation/ceramic membrane reactor

3. Biomass gasification and pyrolysis

4. Electrolytic Processes

5. 

3. Define – Photolytic process.                           (N-12,N-9) 
Photolytic hydrogen production technologies use the energy from sunlight to split water into hydrogen 
and oxygen. Emerging direct water – splitting technologies include photobiological and 
photoelectrochemical systems.

4. What are the various methods of storing hydrogen? (M-12) 
1. High-Pressure storage tanks

2. Liquid hydrogen

3. Metal hydrides

4. Carbon nanotubes

5. State the benefits of a series configuration.  (N-13,N-8) 
1. The engine never idles, which reduces vehicle emissions.
2. The engine can continuously operate in its most efficient region.

6. What is turbo alternator?                            (N-14)
If a turbine engine is directly coupled to a generator, it is often called a turbo generator or turbo
alternator.

7. What are the different types of batteries used in hybrid vehicles?  (M-14) 
1. Lead – Acid batteries
2. Nickel – Cadmium Batteries

3. Nickel – Metal Hydride Batteries

4. Lithium ion batteries
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8. What is fuel cell?    (N-15,M-09) 
A fuel cell produces electricity directly from the reaction between hydrogen and oxygen from the air.

9. What are the various kinds of fuel cells? (M-15) 
1. Alkaline fuel cell

2. Regenerative fuel cells

3. Direct methanol fuel cells

10. What are the factors to be considered in benefits of fuel cells?  (N-15) 
1. Fuel cells are cleaner more efficient than traditional combustion – based engines and

power plants.

2. Fuel cell vehicles are expected to achieve overall energy conversion throughout

efficiencies around  twice that of today’s typical gasoline internal combustion engines.
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PART – B (16 marks) 

1. Describe the various alternate fuels available for future in detail.       (N-10,M-15) 

2. Explain the production of natural gas with a neat sketch in detail. (M-11) 

3. What are the methods of hydrogen production? Explain any two in detail.  (N-12,N-9) 

4. Explain the working of electric fuel vehicles with a neat sketch.  (M-12) 

5. Explain the working of hybrid vehicles with a neat sketch.        (N-13,N-8) 

6. Explain the working of hybrid fuel cells.  (N-14) 

7. Describe the past ,present and future hybrids. ( M-14) 

8. Discuss fuel cell benefits.      (N-15,M-09) 

9. How alkaline fuel cells work? Explain with its sketch. (M-15) 

10. Describe the working of molten carbonate fuel cell with a neat sketch.  (N-15) 
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