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1A. With a neat sketch, illustrate the features of a front engine, all-wheel
drive power train layout for a four wheeled vehicle. List its merits and
demerits. (03)

1B. List the loads to be handled by drive axle and casing system. List any
two key differences between semi floating and full floating drive axle
systems. (03)

1C. A motor vehicle weighs 7975 N and its engine develops 14.7 kW at 2500
RPM. At this engine speed, the road speed in top gear(direct) is 64 kmph.
The bottom gear reduction is 3.5:1 and the transmission efficiency is
88% in top gear and 80 % in bottom gear. the diameter of the tyres is
0.76 m and the projected frontal area is 1.2 m?. K,= 0.0314 N-hr?/km?2-
m?, road resistance is 0.023W, N where W-weight of the vehicle.
Calculate the following.

i. Speed of the vehicle on bottom gear.
ii.  Tractive efforts available at the wheels on top and bottom gears.
iii.  gradient which the vehicle can negotiate in bottom gear.
iv.  The tractive force at the wheels required to start up the vehicle on
the level and attaining a speed of 48.28 kmph in 10 seconds. (04)

2A. With a neat labeled diagram, explain the selector and interlocking
mechanism used in selective transmission systems. (03)

2B. With a neat sketch, illustrate the construction and working principle of a
synchromesh unit. What are the advantages of synchromesh gear box? (03)

2C. A clutch has 3 discs on driving shaft and 2 on the driven shaft. The inner
diameter of contact surface is 120 mm. The maximum pressure between
the surfaces is limited to 0.1 N/mm?. Design the clutch for transmitting
25 kW at 1575 rpm. Friction coefficient=0.3 (04)

3A. Illustrate the working principle of a disc type centrifugal clutch with a
relevant diagram and its working characteristic. (03)
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3B.

3C.

4A.

4B.

4C.

5A.

5B.

5C.
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A Spark Ignition engine develops 30 kW of indicated power. If the power
available at the output shaft of the engine is 26 kW at an operating speed
of 1000 rpm and fuel consumption is 0.35 kg/kWhr, CV=43900 kJ/kg,
determine the following:

i. Brake Thermal efficiency

ii. Indicated thermal efficiency
iii.  Mechanical efficiency
iv.  Fuel consumption kg/hr

A 4-cylinder, 4 stroke engine operating at 4500 RPM develops 40 kW
brake power. The driveline has a drive pinion with 8 teeth and ring gear
with 42 teeth. Transmission Efficiency is 90%.

i. Determine the power at road wheels when direct gear is engaged.

ii. If this vehicle is negotiating a road bend and the insides road
wheels are making 230 rpm, calculate the speed of outer wheels,
torque and power at both inner and outer wheels.

With a neat sketch, illustrate the working principle of an automotive
differential.

What are the functions of final drive? Discuss the features of worm- wheel
drive final drive systems.

Calculate the speed of the engine if the vehicle is running at 11.3 kmph.
The transmission is of two stage in which Clutch shaft pinion has 14 teeth
and the low gear on the main shaft has 30 teeth. The gears which mesh
with them on the lay shaft has 32 and 18 teeth respectively. Crown wheel
has 42 teeth and bevel pinion has 7 teeth. Effective diameter of the tire=
19.5 cm.

Define the following (i) Critical speed of shafts (ii) Circular pitch of gears
(iii) slip joint (iv) Thermal efficiency of engines

Differentiate the following:

i. Variable velocity and constant velocity Universal joints
ii. Single stage and 2-stage gear box
iii.  Clutch drag and clutch judder

In an epicyclic gear train, when sun gear A makes one revolution
Clockwise and internal gear D makes half revolution Counter Clockwise.
How many revolutions does the arm make which has 2 similar pinions B
and C attached. What is the direction of rotation of the arm? The gear A
has 40 teeth and and gear D has 90 teeth.
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