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Note: 1) Attempt any five questions.
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ii) All questions carry equal marks.
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iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. a) In a pin jointed four bar mechanism ABCD, the

lengths of various links are as follows: AB =25 mm ;
BC = 87.5 mm ; CD = 50 mm and AD = 80 mm. The link
AD is fixed and the angle BAD = 135°. If the velocity of
B is 1.8 m/s in the clockwise direction, find: 7
i) Velocity and acceleration of the mid point of BC

ii) Angular velocity and angular acceleration of link CB

and CD. _ | |
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Derive the following expressions, for an uncoupled twq
cylinder locomotive engine : 7

i) Swaying couple
ii) Hammerblow
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[n a tumning moment diagram, the areas above and below
the mean torque line taken in order are 4400, 1150, 1300
and 4550 mm? respectively. The scales of the tuming
moment diagram are: Turning moment, 1 mm = 100 N-m;
Crank angle, I mm = 1° Find the mass of the flywheel
required to keep the speed between 297 and 303 rp.m.,
if the radius of gyration is 0.525 m. 10
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Explain the terms 'fluctuation of energy' and 'fluctuation
of speed’ as applied to flywheels. 4
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4. Asingle cylinder engine runs at 250 r.p.m. and has a stroke of

180 mm. The reciprocating parts has a mass of 120 kg and the

revolving parts are equivalent to a mass of 70 kg at a radius of

90 mm. A mass is placed opposite to the crank ata radius of

150 mm to balance the whole of the revolving mass and two-

thirds of the reciprocating mass. Determine the magnitude of

the balancing mass and the resultant residual unbalance force

when the crank has turned 30° from the inner dead centre,

neglect the obliquity of the connecting rod.
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. A conical pivot supports a load of 20 kN, the cone anglc

is 120° and the intensity of normal pressure is not to exceed
0.3 N/mm2. The external diameter is twice the internal
diameter. Find the outer and inner radii of the bearing surface.
If the shaft rotates at 200 r.p.m. and the coefficient of friction

is 0.1, find the power absorbed in friction. Assume uniform

pressure. 14
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Determine the maximum, minimum and average pressure in
plate clutch when the axial force 15 4 kN. The inside radius
of the contact surface 18 50 mm and the outside radius is
100 mm. Assume uniform wear. 14
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The layout and dimensions of a double shoe brake is shown in
Fig. 1. The diameter of the brake drum is 300 mm and the
contact angle for each shoe 1s 90°. If the coefficient of
friction for the brake lining and the drum is 0.4, find the spring
force necessary to transmit a torque of 30 N-m. Also
determine the width of the brake shoes, if the bearing pressure
on the lining material is not to exceed 0.28 N/mm?. 14
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8. a) What is the function of a flywheel? How does it differ

b)

from that of a governor? 4
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What is the difference between absorption and
transmission dynamometers? What are torsion
dynamometers? 5
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What are in-line engines? How are they balanced? It is
possible to balance them completely. 5
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