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Question 1

la. Enumerate the necessary assumptions required for vehicle modeling? 3 marks

b. (i) Consider the vehicle frame shown in Figure Q1b, If the vehicle speed Vg = (80t — 15) km/hr with tire
slip angle of 18° and yaw angle of 5°. Calculate the exact position of G (x$, y§) after 2 hours given that
[Xo, yo] = [0, 0]. 5 marks
(ii) Show that the longitudinal and lateral acceleration of the vehicle could be obtained as follows;
a, = u—u?Bp, ay=u[?+1l[3+u2p
Where f3 and p are kinematic ratios, u and v are the longitudinal and lateral velocities of the vehicle
respectively.

4 marks
Question 2
2a. Draw clear sketch of tire axis system and explain the details. 4 marks

b. A car weighs 800 kg. If the tire prints as shown in figure Q2b of each radial tire is Ap=4xaxb=4x5
cm X 12 cm, determine the maximum normal stress in the tire and write the expression for the stress

distribution over the entire tire print. 8 marks
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Question 3
B Develop the expression for the brake force and reaction forces under the tires of a car parked on an inclined

surface as shown in figure Q3. Determine the maximum inclination angle for the car.
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12 marks
Question 4

4a. Explain the difference between dependent and independent suspension system 4 marks

b. Enlist the primary functions of a suspension system. Explain various types of independent suspension system.
4 marks
C. What do you understand by passive suspension system and active suspension system? 4 marks

Question 5
5.

12 marks

Question 6
6a. Enumerate the three basic functions of a vehicle brake system. 3 marks
b. Show that the wheel rate of a four-wheel vehicle could be obtained as expressed;

fegs = %exp (v_vs)

LA 8s

Where W is the wheel static load, & is the static wheel displacement, v is the wheel deflection, vy is the

static wheel deflection. 9 marks
Question 7

7. Briefly discuss with necessary models and diagram, the following forces acting on a vehicle in motion.
a. weight (due to gravity)

3 marks
b. aerodynamic force 3 marks
c. road-tire friction forces 3 marks
d. road-tire vertical forces 3 marks
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