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Answer any five questions

mechanism rotates clockwise at a

der crank
1, The E;:’t’ks;geﬁ 23111330 r.p.m. The crank is 150 mm and the connecting
consis 600 mm long. :
petermine graphically :

Linear velocity and acceleration of the midpoint o

(1) ting rod, and
J‘:ggﬂigrivgloci"ay and angular acceleration of the connecting
i rod, at a crank angle of 45° from inner dead centre positionao

f the

5, (a) A leather belt is required to transmit 7.5 kw from a pulley

1 1.2 m in diameter, running at 250 r.p.m. The angle embraced
is 165° and the coefficient of friction between the belt and
the pulley is 0.3. If the safe working stress for the leather
belt is 1.5 MPa, density of leather 1 Mg/m® and the thickness
of belt is 10 mm, determine the width of the belt taking

centrifugal tension into account. 20

(b) Prove that the speed at which a belt should be run to transmit
maximum power is that at which the maximum allowable tension
is three times the centrifugal tension in the belt at that
Speed, 20

3. (a) A shaft fitted with a flywheel rotates at 250 r.p.m. and drives
a machine. The torque of machine varies in a cyclic manner over
a period of 3 revolutions. The torque rises from 750 N-m to
3000 N-m uniformly during ¥2 revolution and remains constant
for the following revolution. It then falls uniformly to
750 N-m during the next ¥2 revolution and remains constant for
One revolution, the cycle being repeated thereafter.

Determine the power required to drive the machine and
percentage fluctuation in speed, if the driving torque applied
to the shaft is constant and the mass of the flywheel is 500 kg.
with radius of gyration of 600 mm. 20

(b) The arms of a Porter governor are each 250 mm long and pivoted
on the governor axis. The mass of each ball is 5 kg.and the
mass of the central sleeve is 30 kg. The radius of rotation
Of the balls is 150 mm when the sleeve begins to rise and
reaches a value of 200 mm for maximum speed. Determine the

s Speed range of the governor. If the friction at the sleeve is
- €Quivalent of 20 N of load at the sleeve, determine how the
. Speed range is modified. 20

A steel girder of uniform section, 14 metres long is simply
rted at its ends. It carries concentrated loads of 90 kN
60 kN at two points 3 metres and 4.5 metres from the two

respectively. Calculate
deflection at the points under the two loads &

maximum deflection. Sty
. » 156% m® and E = 210 x 10°kN/m 25
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