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I- SESSIONAL TEST SOLUTION 

 Section A 
Answer 1 a) Chassis is the complete vehicle accept the body of the vehicle. Chassis includes frame, 

suspension system, steering system, braking system, wheels, tyres, transmission system etc. 

whereas frame is the only one component of the chassis which support the other parts of the 

chassis. 

Answer 1 b)Gear ratio is the ratio of angular speed of driving gearto angular speed of driven gear or 

it is the ratio of number of teeth on the driven gear to the number of teeth on the driving gear. 

Gear ratio = 
𝐴𝑛𝑔𝑢𝑙𝑎𝑟  𝑠𝑝𝑒𝑒𝑑  𝑜𝑓  𝑑𝑟𝑖𝑣𝑖𝑛𝑔  𝑔𝑒𝑎𝑟  

𝐴𝑛𝑔𝑢𝑙𝑎𝑟  𝑠𝑝𝑒𝑒𝑑  𝑜𝑓  𝑑𝑟𝑖𝑣𝑒𝑛  𝑔𝑒𝑎𝑟
 = 

𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑡𝑒𝑒𝑡   𝑜𝑛  𝑑𝑟𝑖𝑣𝑒𝑛  𝑔𝑒𝑎𝑟  

𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑡𝑒𝑡  𝑜𝑛  𝑡𝑒  𝑑𝑟𝑖𝑣𝑖𝑛𝑔  𝑔𝑒𝑎𝑟
 

Answer 1 c)Castor angle: Castor angle is the angle between the kingpin center line and the vertical 

line passing through the center of the wheel when viewed from the side of the wheel.  

 

Answer 1 d)Two universal joints are used in Hotchkiss drive and one universal joint is used in torque 

tube joint. 

Answer 1 e)The resistance caused by the air in the motion of vehicle is called wind or air resistance. 

The air resistance depends upon shape and size of the vehicle body, air velocity and its direction and 

speed of the vehicle. Air resistance is prescribed by the relation. 

Fa= Cd x 
1

2
ρV2 x A 



where V is the vehicle speed neglecting air velocity in m/s, ρ is the air density in kg/m3,  Cd is the drag 

coefficient and A is the projected frontal area of the vehicle perpendicular to the direction of motion 

in m2. 

Section B 

Answer 2 a)Multiplate clutch: When more torque is to be transmitted such as in heavy transport 

vehicles and racing cars, multi-plate clutch is used in which more contact area is provided in a 

compact space by increasing the number of friction surfaces.  

Construction: It consists of: 

Friction plates: Friction plates have friction linings on both sides. However the plates adjacent to the 

flywheel has friction lining only on the side away from the flywheel. These plates rotate with the 

flywheel and hence with driving shaft. The friction plates are in two sets. One set slides in grooves on 

the flywheel while the other set moves on the splines made on the hub of the pressure plate. 

Further the arrangement is such that the plates with outer and inner splines are set alternately. 

Discs or plates: These are supported on splines of the driven shaft. These plates are located in 

between the friction plates and can slide axially.  

Working:When the foot is taken off from the clutch pedal, the set of springs press the disc into 

contact with the friction plates. There is a tight gripping between the fly wheel the friction plates 

and the disc and the whole assembly rotates as one units. Hence the power is transmitted from the 

flywheel (driving shaft) to the driven shaft. The number of friction surfaces increases the capacity of 

clutch to transmit torque.  
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Answer 2 c) Torque converter: The torque converter is a hydraulic device used to transmit increased 

or decreased power from one shaft to another shaft. A variable torque is impressed on the driven 

member without the use of a gear train or clutch. 

 



Construction and operation:A torque converter essentially consists of pump impeller coupled to the 

driving shaft, turbine runner coupled to the driven shaft and reaction member or fixed guide vane 

arranged between the pump impellor and the turbine runner. These units are enclosed in a single 

casing filled with an oil. The oil flowing from pump impellor to turbine runner exerts a torque on the 

stationary vane. The vane change the direction of flow of oil, thereby making possible a torque and 

speed transformation.  

Difference between torque converter and food coupling: Torque convertor can convert the 

magnitude of the torque during transmission whereas fluid coupling transmits the same magnitude 

of torque from input to output shaft.  

Answer 2 d) Over drive:The term overdrive refers to the transmission gear that causes the output 

shaft to turn faster than the input shaft. Over drive is the speed increasing device that allows the 

propeller shaft rotate faster than the transmission main shaft that is the engine crank shaft. 

Over drive is used to save the fuel consumption, decrease the noise and vibrations, decrease 

frictional losses, for smooth drive and prolonged engine life. 

The over drive unit is fitted between the gear box and propeller shaft and it allows the engine to 

operate at about 70% of propeller speed when the vehicle is operating in the high speed ranges.  

Construction:The over drive comprises the following key elements: 

 Input shaft which is the output shaft of the manual gear box. 

 Output shaft which communicates with the propeller shaft. 

 Epicyclic gear train consisting of a sun gear, three planet gears and a planet carrier. 

 Free wheel or over clutch assembly. 

The sun gear of the epicyclic train is free to rotate on the gear box output shaft. The carrier and 

free wheel clutch are mounted on splines provided on the input shaft. The ring gear 

communicates with output i.e. propeller shaft. The free wheel assembly drives the main shaft 

below the cut in speed.  

Operation:The salient operational aspects of an over drive unit are: 

 The overdrive control can be manual but more often it is electrical. There is a solenoid 

engaging the drive gear. 

 The entire operation is carried out by mechanical and electrical control. 

 The control handle is pushed into engage over drive and pushed out to lock out over drive. 

 When the vehicle speed reaches a predetermined speed N1usually in the range of 45-50 

km/hr. The electrical device operates and completes the preparation of shifting into over 

drive. At that stage the clutch locks to the outer casing and the sun gear becomes 

stationary. The planet gear s then driven around the sun gear. In turn, the planet gear drives 

the annulus ring gear at a speed which is slightly higher than its own speed. The speed at 

which the over drive can be engaged is called the cut-in-speed.  

 Subsequently when the engine speed drops, the over drive will not be dis-engaged at speed 

N1. The automatic over drive dis-engagement will occur at a lower speed N2 called the cut 

out speed. 

 When the sun gear rotates freely on the input shaft, there is direct drive through the free 

wheel clutch. Further, there will be no overriding of input shaft by the output shaft when 



the engine is simply idling. Then the rollers of free wheel clutch do not remain wedged and 

the vehicle simply free wheels. 

 

Answer 3 a)Epicyclic gear:It consists of a sungear, a ring gear and two or three planet gears with a 

planet carrier. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



 

Answer 3 b) Differential:

 

 

 

 

 



Answer 4 a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Answer 4 b)

 



Answer 5 a)

 

 

 

 

 

 



Answer 5 b) 

 



 


