Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER EXAMINATION — SUMMER 2015

Subject Code:350202 Date:04/05/2015
Subject Name: Vehicle Dynamics

Time: 02:30 PM TO 05:00 PM Total Marks: 70
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)

Q.1 (a) Fourmasses A, B, C, D are attached to a shaft and revolve in the sameplane. 07
The masses are 25kg, 35kg, 20kg & 30kg and their radii of rotation are 40mm,
20mm, 50mm & 30mm respectively. The angular position of B, C, D w.r.t A
are 60®, 125® & 210® respectively. Find the magnitude and position of
balancing mass at a radius of 30mm.
(b) Explain (i) Hammer Blow (ii) Swaying Couple 07

Q.2 (a) A four wheel passenger vehicle has a wheel base of 225 cm. Its center of 07
gravity is 55 cm above the ground and is 100 cm in front of the rear axle. The
coefficient of friction is 0.6 Calculate the minimum stopping distance ,
ifbrakes are applied on (i) rear wheels and (i) front wheels , at a vehicle speed
of45 km/hr.

(b)  Write short note on vibration isolation. 07
OR
(b)  Explain vibration with single degree of freedom.

Q.3 (a) Explain with example free vibration and forced vibration. 07
(b) Define the following 07
(1) Castor (i1) Camber (iii) King pin inclination
OR
Q.3 (a) Explainroll axis and the effect of side forces. 07

(b) A vehicle spring of semi elliptical type has leaves of 76 mm widthand 12 mm 07
thickness and effective length 910 mm. If the stress is notto exceed 220720
kpa when spring is loaded to 4900 N, then find,(i) No of leaves in the
spring(i1) Deflection of springlf the spring is just flat under load, what is the
radius?
Take E=196.2 x 10%kpa.

Q.4 (a) State different types of suspension spring and explain any one. 07
(b)  An automobile engine develops 27 KW at 1550 rpm and its bottom 07
gear ratio is 3.06. If a propeller shaft of 38 mm outside diameter is to
be used , determine the inside diameter of mild steel tube used. Assuming a
safe shear stress of 55 x 10°kpa for mild steel.
OR
Q.4 (a) Explain Bearing Load on front axle. 07
(b) A motor car has a wheel base of 2.62 m, the height of its CG above 07
the ground is 0.60 m and its 1.10 m in front of the rear axle. If the
car is travelling at 40 km/h on a level track, determine the minimum
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Q.5
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(a)
(b)

(a)

(b)

distance in which the car may stopped, when
(1) The rear wheels are braked

(i1) The front wheels are braked and

(ii1) All wheels are braked.

Explain(1) draw bar pull (2) gradiability (3) tractive effort
Derive equations of max. Acceleration, max. tractive force and reactions for
(1) front wheel,(ii) rear wheel drive.
OR
Derive an equation for distribution of weight at front and rear wheels for a 4
wheeled vehicle.

The co efficient of rolling resistance for a truck weighing 6350 Kgfis
0.018 and the coefficient of air resistance is 0.00281 in the formula
R=KW-+K, AV’kgf where A is m” of frontal area and V the speed in
km/hr. The transmission efficiency in the top gear of 6.2:1 is 90% and
that in second gear of 15:1 is 80%. A=5.574 m®. If V max. is 88 km/hr in
top gear find (i) Engine B.H.P,(i1))Engine speed if effective dia. Of
driving wheels is 81.25 cm. (iii) The max. Gradient the truck can climb
at the above engine speed in second gear,(iv) the max. Drawbar pulls
available on level at the above engine speed in the second gear.
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