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S.N Section A Mark CO 

1 Designate the Bias belted tyre used for the passenger cars for the following dimensions 

a. Width of the tyre       - 195 mm 

b. Aspect ratio           - 55 

c. Rim diameter       - 18” 

d. load carrying capacity at 2.3 bar inflation Pressure is - 625 kg 

e. Maximum speed of the vehicle is     - 210 KMPH 

Also calculate the section height of the tyre. 

(Choose the suitable data from the Load Index & Speed Index sheet shown in Annexure –I) 

4 CO1 

2 Identify and label the following mechanism shown in figure 1. 

 
Fig 1 

4 CO2 

3 Define the following term of steering geometry  

A) Camber  

4 CO1 



B) Scrub Radius 

4 A car of a mass 800 kg is travelling at 36 km/h. Determine  

A) The kinetic energy it possesses ( kJ) 

B) The average braking force (N) to bring it to rest in 20 meters. 

4 CO2 

5 Define: a) Scrub Radius  

              b) Toe-in and Toe-out 
4 Co2 

Section B 

6 Explain the importance of “Dropping” provided in the front axle and compare the same 
with straight Front Axle without Dropping. 

10 CO4 

7 As an automotive engineer you have been asked to select rear axle for heavy duty 
vehicle out of three different type of axle, semi, third quarter and full floating axle which 
one you will select, Justify your answer 

10 CO1 

8 Draw a line diagram of air suspension system used in four wheeled automobile and 
explain the following entities related to air suspension system. 

A) flow of air takes place  

B) Controlling of chassis height  

10 CO3 

9 Radial tyre is more beneficial over Bias tyre, justify your answer and also differentiate 
both the tyres. 

10 CO3 

Section C 

10 For the following given frame shown in Figure.2, assess the various constructional 
features and design aspects with respect to following 

 a. Upswept for Passenger Cars and Commercial vehicles 

 b. Importance of Convergence in the front of the frame 

 c. Vertical bending 

 d. Lozenging and 

 e. Lateral Bending 

20     CO4 



  

 

  

 

 

 

 

Figure2. Frame 

11 As an engineer you have been asked to select a component for the passenger car from 
the following list mention in table 1 and 2. Justify your selections. (You may select more 
than one component from any columns.) 

Table 1 

Frame Clutch Transmission 

1. Ladder chassis 

2. Tubular space-
frame 

3. Monocoque 

4. ULSAB 
monocoque 

5. Carbon-fiber 
monocoque 

6. Aluminium 
space-frame 

1. Single plate with 
Diaphragm 

2. Single Plate with coil 
spring 

3. Multi plate with 
Diaphragm 

4. Multi plate with coil 
spring 

5. Centrifugal 

6. Semi-centrifugal 

7. torque Converter 

8. Dual Clutch (DCT) 

1. Manual 

1. Sliding mesh 
2. Constant mesh 
3. Synchromesh 
4. Combination of constant and 

synchromesh 
2. Continuous Variable Transmission 

3. Clutch less Manual Transmission  

4. Overdrive 

5. Differential gear box 

6. Limited Slip Differential gear box 

 

20 CO5 

 OR   

11 As an engineer you have been asked to select a component for your Light commercial 
vehicle from the following list mention in table 1 and 2. Justify your selections. (You may 
select more than one component from any columns.) 

20 CO5 
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