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PART A 

1. Decarbonizing is the process of removing carbon particles from the combustion chamber,   piston crown, 
valve heads and valve passages. 

2.  

 Resistance of primary winding 

 Resistance of secondary winding 

 Internal short circuit and coil performance. 
 

3. The adjustment is require to prevent the pedal arm from resting against the floor board when the      
 clutch is engaged 

4. 

 Worn bearings on primary shaft and lay-shafts 

  Lack of lubrication 

 Worn or damaged gears 

 Excessive end play 
 

5.      Free play is the free movement of the steering wheel through which it can be turned without     
        turning the front wheels when the other parts of steering system are in good condition 

PART B 
1. 

 Valve sticking takes place due to gum or carbon deposits on the valve stem. 
 

  Excessive valve stem clearance speeds up valve deposits. In every intake stroke, oil 
will be pulled through this clearance into the combustion chamber where it will burn. 
PART This causes excessive oil consumption, engine deposits, pre-ignition, clogged piston 
Bl rings and fouled spark plugs. 
 

 Another cause of valve sticking is warped stem, due to overheating, eccentric seat and 
cocked spring/retainer. Valve sticking also takes place due to insufficient oil. 
 

  Sometimes valves will stick when cold but will work free acs the engine  warm up 
2. 

 Leaky cylinder head gasket 
 

  Leaky inlet manifold 
 

 Leaky valves 
 

 Weak valve springs 
 

  Mal adjusted valve clearance 
 

 Valve timing out 

  

 Ignition mis-timed 
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 Fuel system improperly adjusted 
 
3. 

 Short circuit test: - A direct current is passed through the condenser with a lamp of 
suitable resistance in series. If the condenser is short circuited the lamp will light when the switch is 
closed. 
 

  Open circuit test:-a direct current of suitable voltage (above 100volt) is passed through 
 
the condenser which is in series with a neon lamp. When the switch is closed if no 
flashing of the lamp occurs, an open circuit exists in the condenser. 
 

 Capacity test :- A condenser that is operating at over capacity will cause a buildup of 
metal on the —ve side of the CB points and that operating under capacity will cause a 
buildup of metal on the +ve side of the CB points. The capacity of a condenser can 
also be checked by using megger meter. 
 

4. 
 

 When the engine is stopped while at is hot, heat from the engine may vaporizes the 
fuel in the lines or fuel pump. This is known as vapor lock. No fuel will flow to the 
carburetor until vapor lock is relived. For reliving vapor lock, allow the engine to cool 
or pour water over the fuel lines and fuel pump. 
 

  
 If the carburetor is not sufficiently insulated from the heat of engine it will be heated 
when the engine is stopped. Due to this heat, vaporized bubbles will be formed in the 
fuel discharge tubes and passages. These bubbles rise in the tubes, pushing the fuel 
above them in to the carburetor throat causing the flooding of engine. This is known as 
percolation. In order to remove the effect of percolation hold the throttle valve wide 
open and crank the engine to exhaust the rich mixture. 
 

5 
           1) Humming :- 
                  a) Excessive backlash between teeth of crown wheel and pinion 
                  b) Worn gears or bearings 
                  c) Broken or worn thrust washers in the cage. 
                  d) Lack of oil or wrong quality of oil Do 
          2) Backlash in driving:- 
                  a) Excessive clearance between teeth of pinion and crown wheel. 
                  b) Worn gears 
                  c) Worn universal joints 
                 d) Worn splines on the axle 
                  e) Loose hub nuts 
           3) Drive not being transmitted 
                  a) Any one of the rear axle shafts is broken or defective splines 
                  b) Worn sun gear teeth 
                  c) Hub key is fractured. 
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           4) Oil leakage:- 
                  a) Axle flange bolts is loose 
                   b) Defecting packing 
                   c) Oil level is too high 
                  d) Air vent (axle breather) in the axle casing is clogged 
 
6. 

 Jack tip the front of the vehicle and disconnect the drop arm from the cross shaft. 
 

 Turn the steering wheel from extreme position to the other, counting the number of 
turns required. Turn the steering  wheel through half the total turns required from one 
extreme position to the other. 

  Keep the front wheels in the straight ahead position and connect the drop arm to the 
cross shaft. 

  Check the movement of the steering wheel to the left and to the right. Both movements 
should be same.  

7. 

 The brakes are tested either by static brake testing machine or by a decelerometer. 
During the test on a static brake testing machine, the tyres of the vehicle are rested on 
the rollers of the machine. The tyres are rotated by the rollers. Now the brake are 
applied and the resistance to rotation at each tyre is indicated. This method does not 
take into account the road condition 
 

 A decelerometer is quite an accurate instrument which provides a direct reading of the 
braking efficiency without any consideration of the speed at which the brakes are 
being tested. This instrument is either mounted in the vehicle or attached to a heavy 
block and placed on the floor board. A calibrated scale visible through the window of 
the instrument will indicate the percentage of braking efficiency when the vehicle with 
decelerometer mounted to it, is moved at a specified speed and the brake are applied. 

PART C 

111.A 

 Too stiff engine supports 
 

 Mis-aligned engine-transmission propeller shaft 
 

 Clutch out of balance 
 

 Defective carburation 
 

  Crankshaft out of balance 
 

 Defective ignition 
 

 Mal adjusted valves 
 

 Connecting rods and piston of unequal weight 
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             111 B 

 Shaft damage includes scored bearing journals, bends or warpage, and cracks. 
Damaged shafts must be reconditioned or replaced. Any sign of a crack is cause to 
reject  the crankshaft. 
 

 Bearing journal scoring is a common crankshaft defect. Scoring appears as scratches 
around. the bearing journal surface. Crankshaft journals should be inspected for nicks, 
pits, or corrosion. 
 

  Roughness and slight bends in journals can be corrected by grinding the journals. 
Crankshaft journals that have excessive scoring, out-of-round, or taper should be 
reground. Crankshafts may re quire straightening before grinding. 
 

  Sometimes it is desirable to salvage a crankshaft by building up a bearing journal and 
then grinding it to the original journal size. This is usually done by electric arc welding 
or metal spray.  

IV A 

 Powerlossduetopoorenginecompression. Insuchcase, 

thecompressionpressuremaybemeasuredandcomparingthevaluewiththosegiveninshopmanu

al, itmaybe 

decidedwhethertheenginerequiresoverhaulingornot. 

 

 Excessiveconsumptionoflubricatingoilwhichshouldbedeterminedaccurately. 

 

 Lubricationoilpressuretoolow, providingthesameisnotduetoexternalleakage, 

lessoilinthesump, defectiveoilpumporfaultyoilpressuregauge. 

 

 Mechanicalfailures, suchasexcessiveclearanceinmainorbigendbearingsorinthe 

valvetappets, pistonslaporsomebrokencomponentindicatethattheoverhaulingis 

required. 

IV B 

 Removeallsparkplugs. Thisallowstheenginetobecrankedtoanevenspeed. 

Disabletheignitionsystembydisconnectingtheprimaryleadsfromtheignitioncoil 

ormoduleorbygroundingthecoilwireafterremovingitfromthecenterofthe 

distributorcap. Alsodisablethefuelinjectionsystemtopreventthesquirtingoffuel 

intothecylinder. 
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 Blockopenthethrottle. Thispermitsthemaximumamountofairtobedrawnintothe 

engine. Thisstepalsoensuresconsistentcompressiontestresults. 

 

 Thread a compressiongaugeintoonesparkplugholeandcranktheengine. Continue 

crankingthroughfourcompressionstrokes. Eachcompressionstrokemakes a puffing 

sound. 

 

 Recordthehighestreadingsandcomparetheresults. Mostmanufacturersspecify 

minimumcompressionandtheallowablevariationamongcylinders. Mostspecify a 

maximumdifferenceof 20% betweenthehighestandthelowestreadings. 

VA 

 First of all bring the piston of first cylinder near the TDC at the end of compression 
stroke. Remove the distributor cap and disconnect the vacuum pipe from the vacuum 
advancing unit. Loosen the clamp bolts of the distributor and switch on ignition. 
 

  Rotate the distributor body in a direction opposite to that of rotor direction to advance 
the timing. 
 

 When the CB points begin to open, a spark will be jumped across the points. Switch 
off the ignition and tighten the clamp bolt after holding the distributor firmly. 
 

 Fit the rotor and the cap connect the HT lead which faces rotor tip to the NO-1 spark 
plug. Connect the other plug leads in the direction of rotation of rotor according to the 
firing order. Now connect the vacuum pipe and start the engine. 

          V B 
 

 After setting the control rack of the FI pump to the correct position by the rack setting 
device the pump is rotated by the main motor of bench at the specified speed. 
 

 The test oil supply pressure should be regulated to 100 KPa. 
 

 The air vent screws are opened to remove any air present in the system. 
 

 The fuel from each element is directed in to measuring jars for a certain number of 
 
VB strokes say 100 strokes. 
 

  The levels of oil to the jars should be at a particular value. Permissible variation in the 
levels should not be more than 2.5  percentage. 
 

 Ifnecessary, the screw that clamps the toothed quadrant over the control sleeve should 
be slackened and a small pin inserted in the adjusting hole of the sleeve. 
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 It can then be rotated in the correct position to increase or decrease the quantity of fuel 
delivered per stroke. 

 
 
VI A 

 

 e As the inlet valve opens, if burning gas enters the inlet manifold it explodes there 
causing a spitting sound known as popping in the carburetor. 
 

 It usually happens due to 
 

 VIA sticky valve . 
 retarded ignition 
 improper seating of inlet valve 
 weak or broken valve spring 
 a crack developed in the combustion chamber 

VI B 

 Clamp the injector on the tester. Fill the reservoir with diesel and operate the lever of 
the tester pump. 
 

 The lever is rocked up and down and when the required pressure is obtained, the shut 
off valve opened. 
 

 Note the reading of the pressure gauge on the tester at which the injector starts 
 
 spraying. It should be the same as recommended by the manufacturer. 
 

 The nozzle should have a “buzz” sound if it is working correctly. 
 

 Ifthe spraying pressure is less, tighten the adjusting screw or add more shims. If the 
pressure is more loosen the adjusting screw or delete necessary shims. 
 

 Repeat the process until the correct spraying pressure is obtained. 
 

  Finally tighten the lock nut. 
VII A 

 

 Examine the pilot bearing and the recess in the flywheel for any pitting or scoring. The 
scoring on the fly wheel and pressure plate can be removing by machining in a lathe. 
The maximum thickness of metal that can be removed should not exceed 0.0254 mm. 
 

 The release levers are to be examined for any distortion and wear. 
 

  The condition of the pressure spring is to be checked for weak tension in which cases 
they are to be replaced. 
 

 The clutch disc is to be checked for any run out which should not exceed 0.508mm. If 
it is worn excessively, clutch refacing (relining) should be done. With latest designs of 
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clutches the clutch plates become worn out and distorted when relining is attempted. 
Therefore the disc is replaced when excessive wear occurs. 
 

 
VII B 

 Backlash ts the clearance between the two meshing teeth of crown wheel and pinion. 
 

 It can be checked by a magnet based dial gauge placed on the differential. The 
clearance can also be checked by keeping a lead strip between the teeth of crown 
wheel and pinion and then rotating the crown wheel. The lead strip will be pressed and 
thickness can be measured with a micrometer. 
 

 The backlash is generally between 0.15mm and 0.25mm. 
 

 The backlash can be adjusted by moving the crown wheel towards or away from the 
pinion by an adjusting nut or by using shims. 

 

VIII A  
          Clutch judder or vibration resulting in forward jump of vehicle is caused by 
    

a)   Greasy friction surface 
b) Loose or body worn out friction lining 
c) Loose rivets 
d) Bent splined shaft or clutch disc 
e) Uneven wear of friction surface 
f) Loose flywheel 
g) Defective release mechanism 
h) Defective engine mountings 
i) Excessive backlash in universal joints or rear axle 
j) Misalignment of the gear box caused by the distortion of the clutch housing 

 
 
VIIIB 

 First of all the tyre is cleaned and placed in a buffing machine to remove the outer 
rubber coating. 
 

 The buffed tyre is coated with vulcanizing solution. It is kept for one hour for dying. 

  The cushion gum is then applied on the tyre and rolled by using a rolling machine to 
remove any air trapped in it. 

 The tread rubber is pasted on the tyre and rolled again. 

 The tyre is expanded by using an opener and placed in the retreading machine. Curing 
B bag is placed inside the tyre and inflated suitable dies are kept inside at controlled 
pressure and temperature, after closing both side of the machine by using suitable 
mechanism. 
 

 The tyre is kept for 2 hours inside the machine. Provision is made to remove the 
condensed water; otherwise the tyre may become soft. 
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 The tyre is then taken out and finished by painting with Japan black. It is cooled 
artificially or naturally. Always natural cooling is preferred. 
 

 
IX A 
 

 Very loose steering linkage — Locate the point of excessive play and tighten the 
connection 
 

  Worn out steering linkage — replace the worn out parts 
 

  Loose front wheel bearings — Tighten the loose bearings 
 

  Worn out front wheel bearings — replace worn out parts 
 

 Loose steering gear flexible coupling — tighten 
 

  Worn out steering gear flexible coupling - replace 
 

IX B 
 

 When the bushes are of one piece pressed in type, a special service tool is usually 
required to enter the new bush in to the eye of the suspension members. The retaining 
bolt of this type of bush should not be fully tightened until the vehicle has been 
lowered to the ground and is carrying the normal loading, thus ensuring that the rubber 
takes up a neutral position before, the clamping bolt is tightened. If this precaution is 
not observed, the rubber will be pre-loaded and the bush may fall after a short period 
of service. 
 

 An alternative design of bush is that, it is made in two halves, each slightly tapered so 
that they can be entered into the eye of the suspension members from each side 
without the need of special guide tool. When the clamping bolt is tightened, the two 
halves of the bush are bolted together and expanded in the housing. As with the plain 
bushes, the final tightening should be done with the wheels on the ground and the 
vehicle carrying the normal load. 
 

 
 
 
X A 

 Tyre pressure may not be correct 
 

 Steering gear to column mis-alignment 

 Tight or frozen steering shaft bearings 
 

 Tight steering linkages, defective pivots, lack of lubrication 
 

 Steering gear may be adjusted too tight 
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 Front wheel alignment incorrect 
 
 
 
X B 

 

 Remove the master cylinder and dismantle it. Thoroughly wash it in alcohol (not in 
gasoline or kerosene) 
 
 

 Replace those parts which are deteriorated. If the cylinder is rough, it should be honed 
or replaced. The clearance between the cylinder and piston should be 0.02 mm to 0.03 
mm. 
 

 Clean the cylinder with alcohol and with a wire passed through the ports. Before 
assembling the parts, dip then in the brake fluid. 
 

 Install the valve seat at the end of the cylinder with the flat surface towards the valve. 
 

 Install the valve assembly, return spring and primary cup. The flat side of the cup 
should face the piston. Install the piston with secondary cup and lock it. 
 

 Fill the reservoir with brake fluid and operate the piston with the push rod until fluid is 
ejected from the valve. 
 

 Install the master cylinder to the frame, give necessary connection and fill the reservoir 
with brake fluid up to a level of 13 mm below the top of the filler plug 
 
 

 
 

 


