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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 (a) Explain following in detail. 07
(1) Hammer blow (2) swaying couple (3) tractive force refer to
partial balancing of reciprocating parts
(b) Define gradiability and drawbar pull. Explain various resistances to 07
motion of vehicle.
Q.2
(@) Four masses A, B, C, D are attached to a shaft and revolve in the 07
same plane. The masses are 25kg,35kg,20kg & 30 kg respectively
and their radii of rotation are 40mm,20 mm,50mm and 30mm. The
angular position of B, C, D with respect to A are 60* 125° & 210°
respectively. Find the magnitude and position of balancing mass at a
radius of 30mm.in the same plane.
(b) A car has total mass of 2500 kg. And having frontal area of 3m® has 07
to run on a level road at a max. Speed of 150 km/hr. The rolling
resistance is 0.015mg+0.00005 mg V. Air resistance coefficient is
0.027. The transmission efficiency in top gear is 90%. The car
negotiates max. grade of 40% at 12km/hr in first gear ratio
24:1,having transmission efficiency of 70%. Take axle ratio 6:1 and
wheel radius 32cm.Find out------
(1) Engine brake power in KW and Engine RPM and at max. speed.
(2) Engine torque while climbing grade.
(3) Engine RPM while climbing grade.
OR
(b) Derive an equation for max. acceleration, max. tractive effort and 07
reaction at wheel for a four wheel drive vehicle.
Q.3
(@) Explain gyroscopic couple and its effect on vehicle. List various 07
factors affecting braking efficiency.
(b) Derive formula for balancing of single rotating mass by two rotating 07
masses rotating in different plane at either sides of disturbing mass.
Give relation between vehicle speed and engine revolutions.
OR
Q.3 (a) Define roll-axis. Derive an equation for reaction at wheels for a 07
vehicle moving down a gradient and brakes are applied at front
wheels only.
(b)  Define static balancing and dynamic balancing and derive an 07
equation for limiting angle of inclination for stability of vehicle.
Q.4
(a) Explain any one type of propeller shaft with figure and give 07
difference between torque tube drive and hotch-kiss drive.
(b)  Define following terms with respect vibration. 07
(1) amplitude(2) damped vibration (3) resonance
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Also explain sources of vibration in a vehicle.
OR
Q.4 (a) Find out the outer diameter of a propeller shaft if it is used for an 07
engine running at 1500 RPM and producing 15KW.The over all gear
ratio is12:1 and inner diameter of propeller shaft is 50mm. The
permissible shear stress for shaft material is 350N/mm?>. The
effective wheel diameter is 600mm and coefficient of friction
between tyre and road surface is 0.45. Also find out thrust force
developed at each wheel. State formula to find out I-Section of axle.
(b)  What is vibration isolation? Explain and derive formula for single 07
degree of freedom in vehicle.

Q.5
(a) Distinguish leaf spring and coil spring and explain ergonomics. 07
(b)  State condition for good steering and explain Ackerman steering 07
mechanism.
OR
Q.5 (@) Explain advantages of independent suspension and derive formula 07
for bearing load on front axle.
(b) Define camber and caster. Also explain condition for true rolling. 07
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