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Subject Name: Vehicle Dynamics
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Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
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Derive equation of balancing of several mass rotating in same plane.

Four mass A, B, C, and D are attach to a shaft and revolve in the same plane.
The masses are 12 Kg, 10 Kg, 18 Kg and 15 Kg respectively and their radii of
rotation are 40 mm, 50 mm, 60 mm, and 30 mm. The angular position of the
masses b, C, and D are 60°, 135°, and 270° from the mass A. Find the
magnitude and position of the balancing mass at a radius of 100 mm.

Define (1) Frequency, (2) Amplitude, (3) Resonance, (4) Damping, (5) Free
vibration, (6) Forced vibration, (7) Cycle.
A motor car with wheel base 2.75m with a center of gravity 0.85m above the
ground and 1.15m behind the front axle a co-efficient of adhesion 0.6 between
the tyre and ground. Calculate the max. possible acceleration when the vehicle
is

1) Driven on four wheels.

2) Drive on front wheels only.

3) Drive on rear wheels only.

OR

Explain with equation (1) Rolling resistance, (2) Air resistance, (3) Gradient
resistance.

A motor car has a wheel base of 2.743m and pivot center of 1.065m. The front
and rear wheel track is 1.217m. Calculate the correct angle of outside lock and
turning circle radius of outer front and inner rear wheels, when the angle of
inside lock is 40°.
Explain vehicle vibration and human comfort.

OR
Explain Ackermen steering mechanism and write equation for turning circle
radius for all four wheels.
Explain Mac-person strut type suspension system.

Explain hotch-kiss drive and torque tube drive.
(1) Derive equation of relationship between engine speed and vehicle speed.
(2) Explain tractive effort.
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OR
Derive an equation of max. Acceleration, max. tractive force and relation for
(1) Front wheel, (2) Rear wheel
An automobile engine develops a max. Torque of 162 Nm. The low gear ratio
of transmission is 2.75, while the back axle ratio is 4.25. The effective wheel
radius is 0.325 m and the co-efficient of friction between tyre and road surface
is 0.6. If the permissible shear stress is 32373x10* Pa. Determine the max.
Shaft diameter assuming that the load is nearly torsional what is max. load
permissible on each wheels?

A motor car has a wheel base of 2.64 m the height of its CG above the ground
is 0.61 and it is 1.12 m in front of the rear axle. If car is travelling at 40
Km/hr. on a level track. Determine the min. distance in which the car may be
stopped when

1. The rear wheels are braked.

2. The front wheels are braked.

3. All wheels are braked.
The co-efficient of friction between tyre and road may be ad 0.6
State the advantages and disadvantages of independent suspension system.

OR

Explain “True-rolling” condition.
Explain vibration with single degree of freedom.
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