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Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

English version is Authentic

A car has following data:
Weight : 44 kN; Frontal area: 5.4 m*
Wheel diameter: 140 cm; Rolling resistance: 3N/1kN of weight;
Coefficient of air resistance:0.028;
Maximum car speed in top gear on level road: 148 km/hr
IIg gearratio: 2.8:1; I gear ratio: 3.4:1; Axle ratio: 6.2:1;
Transmission efficiency: Top gear:92%, Il,q gear:86%; Iqgear:64%
Find:
1. Engine power required at top speed in top gear.
2. Engine rpm at above car speed.
3. Torque available and tractive force at each rear wheel.
Using above {Q.1(a) }data find:
1. At above engine rpm {Q.1(A) 2} maximum drawbar pull of car running
on a level road in II,4 gear.
2. If car is climbing a slope of 12° in I gear at a speed of 15 km/hr, find
required engine power.

Four masses P,Q,R and S are 250kg,350kg, 300kg and 290kg respectively. The
corresponding radii of rotation are 0.18m, 0.21m 0.25m and 0.32m respectively
and angles between successive masses are 40°,65” and 140°. Find the position
and magnitude of balance mass required if its radius of rotation is 0.25m.

Explain balancing of primary and secondary forces in multi cylinder in-line
engine.

OR
The cranks of a 4 cylinder vertical engine are 150mm long. The planes of the
rotation of the first, second and forth cranks are 400mm, 200mm and 200mm
respectively from the third crank and their reciprocating masses are 50kg, 60kg
and 50kg respectively. Find the mass of reciprocating parts for the third
cylinder and the relative angular position of the cranks in order that engine may
be in complete primary balance.

Explain Ackermann steering mechanism and write equations for turning circle
radii for all four wheels.
Explain MacPherson strut type suspension system.

OR
A car has pivot points 1.8m apart. The length of each track arm is 0.2m and the
track rod behind the axle is 1.6m long. Determine wheel base for true rolling of
all wheels when the inner stub axle is at 55° to the center line of car.
Explain roll axis and effects of side forces.
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With neat sketch explain bearing loads on axle.
Explain vehicle vibration with single degree of freedom.
OR
Find dimensions of I-section of a front axle having following data.
Vehicle weight: 4kN; Load on front axle: 40%
Wheel track:1.6m;  Working stress: 70 kN/m”
Distance between spring pads:0.8m
Section: 4t*t*5t
Explain methods of isolating vehicle vibrations.

Explain factors affecting human comfort.
Derive an equation for distribution of weight at front and rear wheels for a 3
wheeler.

OR
List the various ergonomic features present in modern car.
Wheel base of a car is 2.5m. The height of C.G. is 0.6m from ground and it is
located at 1.1m from rear axle. If the car is running at 85km/hr find the stopping
distance in following case. Take pu=0.6.
1. Only rear wheels are braked.
2. Only front wheels are braked.
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