Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-V « EXAMINATION -~ SUMMER - 2014

Subject Code: 350202 Date: 27-05-2014
Subject Name: Vehicle Dynamics
Time: 02:30 pm - 05:30 pm Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.

Q.1 (@ Acarrunning on a level road is having following data. 07
Weight : 54 KN; Frontal area: 5.4 m? ; Coefficient of rolling
resistance:0.0175; Coefficient of air resistance: 0.00246
Speed in top gear on level road : 133 km/hr Axle ratio : 5.5:1;

Top gear efficiency : 90% ;lInd gear ratio : 3.8:1;lInd gear efficiency
78% .Wheel diameter : 110 cm.  Find:
(1) Engine power required for top speed
(2) Engine rpm in top speed
(b)  From the data given in Q.1 (a) find: 07
(1) Car speed in lInd gear at engine rpm as found in Q.1 (a) (2)
(2) Max. drawbar pull in lInd gear.

Q.2 (@) Arrotating shaft carries 4 unbalanced masses 16 kg,12 kg,18 kg and 07
14 kg at radii 60 mm; 70mm;80mm and 70mm respectively. The

2" 3 and 4™ masses revolve in planes 80mm;160mm and 280mm
respectively measured from the plane of 1% mass and are angularly

located at 60°%135%and 270° respectively measured clockwise from

the 1% mass . The shaft is dynamically balanced by two masses

located at 50mm radii and revolving in planes mid way between 1%

and 2" masses and mid way between 3" and 4" masses. Find the
magnitudes of masses and their respective angular positions.

(b) Derive equation of balancing of several masses rotating in same 07
plane.
OR
(b)  Explain balancing of secondary forces of multi cylinder in line 07
engine.
Q.3 (@ Explain Ackerman steering mechanism. 07
(b)  Explain MacPherson strut suspension system. 07
OR
Q.3 (@) Derive equestion for true rolling condition. 07
(b)  Explain roll axis and side forces. 07
Q4 (@ Explain types of universal joints. 07
(b)  List the factors affecting human comfort. 07
OR
Q.4 (@ Explain worki8ng of differential. 07
(b)  List the modern features included in car for human comfort. 07
Q.5 (@) Explain vehicle vibration with single degree of freedom. 07
(b)  Derive the equation of distribution of weight in case of 3 wheeler. 07
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OR
Define: (a) Resonance (b) Period (3) SHM
Derive equation for limiting angle of slope while vehicle moving
down a slope.
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