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  PART A 

  1. The process of preparing the charge for SI engines is called carburetion. 

 2. Functions of lubrications 

 To decrease the power required to overcome the friction, thereby increasing the power 

output 

 To reduce the wear between rubbing and bearing surfaces so that the engine service life 

is increased 

 To clean the surface by washing away carbon and metal particles caused by wear. 

 To prevent the flow of gases through a space between piston rings and cylinder walls.  

 To reduce the noise. 

3. To enable the drive shaft (propeller shaft) to transmit power at different angles.  

4.Camber is the tilt of the car wheels from the vertical. Camber is positive if the tilt is 

outward at the top. Camber is also called 'wheel rake'. 

5. Wheel alignment is the refitting of suspension parts to an original specification, thereby 

ensuring design performance 

PART B 

1.  Thermo syphon (Gravity circulation) system. 

 In this system circulation of water is due to difference between the density of 
hot water and cold water. 

  While the cold water circulating in the jacket, it absorbs heat from the engine 

and hot water comes out at the top.  
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 Hot water flows down the radiator where it is cooled by the atmospheric air. 
Atmospheric air is drawn through radiator by a fan which is driven by engine.  

 In this system the radiator is placed above the engine so that water flows down 
due to the gravity. 

  This system is simple and needs no pump to maintain circulation of water. 
However, rate of circulation is slow and insufficient. It needs a bigger radiator 
to cool the circulating water. It is used for small engines. 

 

2.Properties of lubricants 

 A high boiling point and low freezing point A high viscosity index 

 Thermal stability 

 Hydraulic stability 

 Demulsibility 

 Corrosion prevention 

 A high resistance to oxidation 

 Viscosity 

 Chemical stability 

 Physical stability 

3. PROPELLER SHAFT 

 This is an important shaft in the transmission system, by means of which drive 
is transmitted to the driving axle. 
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 The shaft power is to be transmitted to the rear wheels at different lengths and 
different angles. This shaft connects the transmission with the driving axle by 

means of Universal Joints.  

 This shaft also contains a slip joint which enables the shaft to vary its length. 

 

4. SINGLE PLATE CLUTCH 

 

5.Rack and pinion steering gear 

 This type is steering gear is used on light vehicles like cars and in power 
steering. It is simple, light and responsive. It occupies very small space and uses 
lesser number of linkage components compared to the worm and wheel type of 

gear. 
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 The rotary motion of the steering wheel is transmitted to the pinion of the 
steering gear through universal joints.  

 The pinion is in mesh with a rack. The circular motion of the pinion is 
transferred into the linear rack movement, which is further relayed through the 
ball joints and tie rods to the stub axles for the wheels to be steered.  

 

6.TYPES OF WHEELS 

1. Pressed steel disc wheel  

2. Wire wheel and the  

3. Light alloy wheel.  

1.Disc Wheel 

 Disc wheel consists of two parts, a steel rim which is generally well-based to 
receive the tyre 
and a pressed steel disc.  

 The rim and the disc may be integral, permanently attached or attachable 

 Pressed steel disc is welded to the rim. 

 The steel disc performs the functions of the spokes. The wheel is fitted on the axle 

by bolting to a flange attached to the axle. 

  Some slots are provided in the wheel disc to allow the air to the inner side for 
better cooling of the brake drum inside.  

 A hole in the rim serves to accommodate tube valve. 
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2. Wire Wheel 

 The wire wheel has a separate hub, which is attached to the rim through a number 
of wire spokes. 

  The spokes carry the weight, transmit the driving and braking torques and 

withstand the side forces while cornering, in tension. 

 The advantages of this type of wheel are light weight and high strength, and above 
all it provides much better cooling of the brake drum. 

 It is also very easy to change the wheel when required, because only one nut has 
to be opened.  

 Wire wheels are expensive due to their intricate construction.  

 The rim of a wired wheel has holes, 
it is not possible to fit tubeless tyres on wire wheels. 
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3.Light alloy cast or forged wheel 

 Modern automobile wheels are made from aluminium or magnesium alloys.  

  Cast wheels are generally used for cars while forged wheels are preferred for 
wheels of heavier vehicles.  

 The main advantages of light-alloy wheel are light weight as compared to other 
types for similar strength.  

  Light alloys are better conductors of heat which helps the wheels dissipate any 

heat generated by the tyres or brakes and thereby run cooler. 

 Magnesium alloys have high impact and fatigue strength and so that they can 
stand vibrations and shock loading better.  

 Aluminium alloys are used for wheels of cars and whereas sports and racing cars 
usually have magnesium alloy wheels. 
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7.EMISSION STANDARDS 

 Emissionstandards are the legal requirements governing air pollutants released 

into the atmosphere. 

  Emission standards set quantitative limits on the permissible amount of 
specific air pollutants that may be released from specific sources over specific 

timeframes.  

 They are generally designed to achieve air quality standards and to protect human 
life. 

 

PART C 

III 

(a)  Battery Ignition System 

 The majority of S I engines uses battery ignition system. It has low voltage (6 or 
12 V) battery, ignition switch, ignition coil, contact breaker points, condenser, 

distributor and spark plug. 

 The system has a primary circuit and a secondary circuit. The primary circuit 
consists of a battery, ignition switch, primary coil, condenser and breaker 
points.  
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 The secondary circuit contains the secondary coil, distributor and spark plug. 
One end of primary winding (PW) is connected to the positive terminal of 

battery through ignition switch and the other end to the contact breaker.  

 The contact breaker points are operated by a cam. The condenser is connected 
in parallel with contact breaker. The distributor is connected to the one end of 
secondary winding.  

 When the ignition switch and the breaker points are closed, a low voltage 
current flow from the battery through the primary circuit and magnetise the 
core of the coil.  

 When the breaker points are opened by the action of cam, the primary circuit is 
broken, and the primary current now flows through the condenser, and charges 
the condenser to a voltage much higher than the battery voltage. The 
condenser then discharges into battery, reversing the direction of primary 
current and the magnetic field. 

  Due to rapid collapse of the magnetic field in the core induce a very high 
voltage (5000 to 20,000 V) in the secondary winding. This high voltage spark 
occurs due to discharge of high voltage across the air gap of the spark plug, and 
the charge is ignited.  

 It should be noted that the discharge of condenser by itself does not produce 
spark, but assist the collapse of the magnetic field and prevents arcing at the 
breaker points.

 

(b) Diesel Engines Fuel system 

 Fuel system in CI engines performs the following functions 
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(i) To meter (or measure) the correct quantity of fuel to be injected. 

(ii)Atomise the fuel into fine particles. 

(iii)Time the fuel injection. 

(iv)Control the rate of fuel injection. 

(v)Properly distribute the fuel in the combustion chamber. 

The main components of Fuel injection system are 

1. Fuel tank 2. Fuel feed pump3. Filter 4. Injection pumps     5. Injector 

 

 During the operation, the fuel from the tank enters the fuel feed pump. In feed 
pump the pressure of fuel is raised slightly.  

 Then the fuel is drawn into the filter where all the dust particles are removed.  

 From the filter the fuel enters into the injection pump where the pressure of 
fuel is increased above the pressure of air in the cylinder at the end of 

compression. At this high pressure fuel is sprayed into the engine cylinder by 
means of fuel injector.  

OR 

IV 

(a) Types of Lubrication system 

There are various types of lubrication system for lubricating the automobile engines.  
1. Petroil system. 

2. Splash system. 
3. Pressure system. 
4. Wet sump system. 
5. Dry sump system. 
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Petroil (Mist) Lubrication.  

 This system of lubrication is generally adopted in two stroke petrol engines, like 

scooters and motorcycles.  

 The lubricating oil is mixed into the petrol itself while filling in the petrol tank of 
the vehicle, in a specified ratio (2 to 6 %).  

 When the fuel goes into the crank chamber during the engine operation, the oil 
particles go deep into the bearing surfaces, piston ring, cylinder walls, piston 

pin are lubricated.  

 The main disadvantage of this system is that, if the engine is allowed to remain 
unused for a considerable time, the lubricating oil gets separated from petrol 
leads to clogging of passage in the carburettor, and results into starting trouble. 

 

Splash Lubrication.  

 In this system of lubrication, the lubricating oil is stored in an oil trough or 
sump. A scoop or dipper is made in the lowest part of connecting rod.  

 When the engine runs, the dipper dips in the oil once in every revolution of the 

crankshaft and causes the oil to splash on the cylinder walls. 

 This action effects the lubrication of the engine cylinder walls, piston pin, piston 
rings, crankshaft bearings and big end bearings.  
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Pressure Lubrication 

 In this system uses a pump to force oil under pressure to the bearing surfaces.  

 In this system of lubrication, engine parts are lubricated under pressure feed. 
The oil is stored in crankcase or sump and is maintained at a certain level to 
ensure an adequate supply to pump.  

 The oil pump is usually submerged and driven by camshaft. Oil pump takes oil 

through a strainer and delivers it through a filter to main oil gallery at a 
pressure of 2-4 kg/cm2. The oil from main oil gallery goes to main bearing and 
through the holes in crankshaft webs, to crankpins, from here it passes through 
holes to lubricate the big-end bearings. 

 To prevent excessive pressure building up in system, an oil pressure relief valve 
is incorporated, which permits excess oil to by-pass the system.  

 An oil pressure gauge at instrument panel indicates the oil pressure in system. 
An oil strainer is provided to prevent dirt passing into engine. 
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(b) 

 

V 

(a)  CONSTANT MESH GEAR BOX 

 This is almost similar to the sliding mesh gearbox, but in this arrangement, the 

gears are in constant mesh 'with the corresponding gears on the counter shaft. 

 When the left dog clutch is slide to the left by means of the selector 

mechanism, its teeth are engaged with those on the clutch gear and we get the 

direct gear. The same dog clutch, however, when slide to right makes contact 

with the second gear and second gear is obtained. 

  Similarly movement of the right dog clutch to the left results in low gear and 

towards right in reverse gear. 
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(b)CENTRIFUGAL CLUTCH 

 In the fully centrifugal type of clutches, the springs are eliminated altogether 

and only the centrifugal force is used to apply the required pressure for keeping 

the clutch in engaged position.  

 The advantage of the centrifugal clutch is that no separate clutch pedal is 

required. The clutch is operated automatically depending upon the engine 

speed. This means that car can be stopped in gear without stalling the engine. 

 Similarly while starting, the driver can first select the gear, put the car into the 

gear and simply press the accelerator pedal. This makes the driving operation 

very easy. 

 As the speed increases, the weight A flies, thereby operating the bell crank 

lever B which presses the plate C. This force is transmitted to the plate D by 

means of springs E. The plate D containing friction lining is thus pressed against 

the flywheel F thereby engaging the clutch. 

 Spring G serves to keep the clutch disengaged at low speed, say, 500 rpm. The 

stop H limits the amount of centrifugal force. 

http://www.madinpoly.com/


www.madinpoly.com  

   

 

 

OR 

VI 

(a)  DIFFERENTIALUNIT 

 

 When the Car is moving on a straight road both the rear wheels will be turning 

at the same speed. Suppose, the car takes a turn and both the wheels are 
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rotating at same speed, it will be difficult for the return of the wheels to take 

place and the vehicle may get toppled if it is with solid rear axle. So, there will 

be a tendency for the wheels to skid.  

 in order to avoid the above difficulty, some mechanism is needed to reduce the 

speed of the inner wheel, and increase the speed of the outer wheel during 

turning and bring back the wheels to rotate at the same speed. Thus, there 

must be a relative movement between the rear wheel, while taking a turn, with 

the torque transmitted being equal. Such an arrangement which provides the 

above requirements is known as 'Differential". 

Construction 

 A differential consist of a casing in which the differential gears are assembled.  

 The crown wheel or ring gear is attached to the rear axle shaft on bearings. The 

drive pinion is attached to the propeller shaft; two gears are attached to the 

end of the rear axle. Star pinions mesh with the sun gears. Two or four star 

pinions are provided. The star pinions are carried on pins. The pinions are free 

to rotate above their axes. 

  The sun gears and pinion are always in mesh and the sun gears are free to 

move inside the cage. 

 The sun gears are positioned parallel to the ring gear, inside the differential 

cage. 

 The assembly is supported on taper roller bearings. The entire arrangement 

may be made to rotate as a single unit, so that the axle shafts rotate at the 

same speed, when the vehicle is moving straight. 

Working of the Differential 

 When the vehicle is moving straight, there is no relative movement among the 

differential gears. The cage and the gears rotate as a single unit.  

 when the vehicle takes a turn, a binding force acts on the inner wheel. In that 

particular side the sun gear is held to rotate slowly with respect to the 

movement of the cage. This results in the star pinion rotating the outer side sun 

gear with a loss in the inner wheel speed and gain on the outer wheel speed. So 
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the outer wheel moves faster. This rotation is super-imposed on the normal 

speed. 

 Suppose, the vehicle is turning towards the right, at that time, there will be a 

resistance to motion on the right wheel. Due to the result of differential action, 

if the right wheel rotates at 'N; rpm, the left wheel rotates in the opposite 

direction with 'n' rpm. This arrangement makes the resultant speed of the left 

wheel as (N + n) rpm and speed of the right wheel as (N - n) rpm. But, the 

torque transmitted is equal to both the rear wheels. 

(b) REAR AXLE 

 The rear axle turns the power flow at right angles from the propeller shaft to 

the rear axle shaft. 

 Rear axle shafts are of three types according to the manner in which they are 

supported. 

1. Semi floating axle 

2. Three-quarter floating axle 

3. Full floating axle 

Semi floating axle 

 The wheel hub is directly connected to the axle shaft or is an extension of the 

same. The inner end of the axle shaft is splined and is supported by the final 

drive unit, whereas the outer end is supported by a single bearing inside the 

axle casing.  

 In this all the loads (Shearing force due to vehicle weight, Driving torque, End 

thrust due to cornering etc.) are taken by the axle shaft.  

 The vehicle load is transmitted to each of the half shafts through the casing and 

the bearing.  

 It is widely used in cars 
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VII 

(a) .The front wheels are mounted on the stub axle, which are connected to the front 

axle by means of king pin. 

Types of Stub Axle 

1. Elliot. 

2. Reverse Elliot. 

3. Lamoine. 

4. Reversed Lamoine. 

 The Elliot stub axle (i) is attached to the front axle by placing it in the yoke end 

with a king pin and cotter to join the two together. 

 In reversed Elliot type stub axle (ii) the arrangement is reversed. 

 In Lemoine type stub axle (iii) and (iv), instead of yoke type hinge, a L-shaped 

spindle is used. 
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(b)STEERING SYSTEM 

Steering Wheel 

 This is the control wheel to steer a vehicle by the driver. This contains traffic 

indicating 

switch, light switch, etc 

Steering Column 

 It is a hollow tube. The steering wheel is attached at its upper end and the 

steering gear is 

fitted at the lower end. 

Steering Gear 

the functions of the steering gear are as follows  

1.This gives the mechanical advantage and gets the driver's effort reduced. 

2. The rotary movement of the steering shaft at right angle is converted into a straight 

line motion by a drop arm. 

 Gear components are enclosed in a steering gear box. The steering gear box is 

classified as 

1.Worm and Wheel (Cam and double lever steering roller box) 

2.Worm and sector arm wheel 

3.Screw and nut 

4.Cam and lever and 

5.Rack and pinion. 
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 By turning the steering wheel, motion is transmitted through the steering shaft 

to the steering 

gear box. A drop arm which is splined to the steering gear box, one end, is 

connected to the drag link by a bail joint at the other end.  

 This drag link transmits the motion to the steering arm and steering knuckle. 

The track rod which is attached to the steering arm by ball joints turns the 

other wheel. 

 

OR 

VIII 

(a)1. Conventional Tubed Tyre 

 It consists of two main parts the carcass and the tread.  

 The carcass is the basic structure taking mainly the various loads and Consists of 

number of plies wound in a particular fashion from the cords of rayon or any other 

suitable material. 

  Each cord in each ply is covered with resilient rubber compounds and all the plies 

are insulated against each other.  

 The tread is the part of the tyre which contacts the road surface when the wheel 

rolls.  
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 It serves to transmit the forces between the rest of the tyre and the ground. 

 

 

2. Tubeless Tyre  

 This type of lyre does not need a separate tube; instead the air under pressure is 

filled in the tyre itself for which purpose a non-return valve is fitted to the rim.  

 The inner construction of the tyre is 

almost same as that of tubed tyre, except that it is lined on inside with a special 

air-retaining liner made up of a halogenated butyl rubber. 

Advantages  

1. Lesser unsprung weight 

2. Better cooling 

3. Lesser rolling resistance 

4. Comfortable ride 

5. Slower leakage of air. 

6. Simpler assembly 

7. Improved safety 
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(b)HYDRAULIC BAKING SYSTEM 

 

 Due to the movement or actuation of brake pedal the connecting rod attached 

in between pedal and piston of a master cylinder moves which in turn pushes 

the master cylinder’s piston inside the master cylinder just like a medical 

syringe. 
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 Due to this movement of the piston inside the master cylinder the compression 

of brake fluid inside the master cylinder takes place which in turn provides the 

conversion of mechanical energy into hydraulic pressure. 

 This highly compressed brake fluid from the master cylinder moves inside the 

brake and the transfer of this hydraulic pressure from the master cylinder to 

the brake drum takes place. 

 When this high pressure brake fluid enters the wheel cylinder or drum cylinder 

due to its high pressure, movement in the cylinder piston takes place which in 

turn expands the stationary brake shoes attached to it. 

 Due to the expansion of the brake shoes, frictional contact between brake 

shoes and drum lining (the rotating drum part) is made which in turn converts 

the kinetic energy of the vehicle into heat energy and finally, braking occurs.  

 UNIT-IV 

IX 

(a)COMMON RAIL DIRECT INJECTION (CRDI) 

 In this a single injection pump with injector, called as unit injector 

is employed on each cylinder.  

 The unit injectors are operated by rocker arms and spring similar to the engine 

valves.  

 A linkage connects the control racks of all the unit injectors, so that fuel injection 

in all the cylinders may be equal and simultaneously controlled. 

 The fuel is taken from the fuel tank by the feed pump and is supplied at low 

pressure through a filter, to the low pressure common rail and therefore, to all the 

unit injectors. 

 This avoids the high pressure fuel lines necessary in the individual pump system. 

  Any excess fuel from the relief valve is returned to the fuel tank. 
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(b)POWER STEERING 

 Power steering is a type of steering system uses additional power with manual 

effort to steer the vehicle. 

Types of Power Steering System 

On the basis of the method used to multiply the steering force there are 3 types of 

power steering system that are- 

1. Hydraulic power steering system 

2. Electro – hydraulic power steering system 

3. Electronic power steering system 

Working  

 In this type of power steering system the hydraulic force is used to multiply the 

steering input force. 

 Hydraulic force is generated by a series of components that includes hydraulic 

cylinder, rotator hydraulic pump, hydraulic lines, highly compressed hydraulic 

fluid.  

http://www.madinpoly.com/


www.madinpoly.com  

   

 

 When the driver rotates the steering wheel, the hydraulic pump driven by the 

engine starts pumping the highly compressed hydraulic fluid through lines. 

 The hydraulic pressure produced by the pump enters the hydraulic cylinder which 

in turn applies pressure over the cylinder’s piston. 

 The piston which is under high pressure starts moving from one end to the 

another which in turn pushes the rack gear and the steering action in the front 

wheels takes place.  

 

OR 

X 

(a)AIR SUSPENSION 

 In this system air springs are used in wheels instead of coil springs.  

 This system consists of air compressor, air accumulator, pressure relief valve, 

levelling valve, lift control valve and air spring 

 The air from the atmosphere compresses into the required pressure and stored in 

air accumulator by using a air compressor. 

 The required amount of air is then supplied to air springs through pressure relief 

valve and levelling valve. 

 Pressure relief valve is used to maintain the air pressure at pre-determined value. 
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 Levelling valve is used to compensate maintain the air in the air spring.  

 

 

(b)EFFECT OF EXHAUST GAS EMISSION 

1. Carbon monoxide - Oxygen in the human cell is reduced, it easily affects the human 

nerves, heart and eyes. 

2. Nitric oxide- it affects the human cells and blood circulation. 

3. Hydro carbons - it affects the eyes. 

4. Photo chemical smog - This affects the plants, eyes and lungs. 

5. Smoke - This will affect the eyes. 

6. Lead - This will make affection on lever and kidney while inhaling. It will also affect 

the brain of children 

7. Particulate - It is a mixture of dust, soot and ash. Inhaling this mixture affects the 

human leading to lung cancer, bronchitis and allergic diseases. 

8. Sulphur oxide - This will affect the plants and eyes. 
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