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ilI.

A horizontal prisrnatic bar AB, of
negligible weight and lenglh 'l' is

hinged to a vertical wall at oA' and

supported at 'B' by a tie rod BC that

makes the angle s with the horizontal
as shown in figure" A weight 'Po can

have any position along the bar ns

defined by the distance ox' from the

wall. Determine the tensile force in
the tie rod.

OR
A solid right circular cone of altitude
'h' : 304.8 mm and radius of base
or' : 76.2 mm has its centre of
gravity 'C' on its geometric axis at

the distanse hl4:76.2 mm above the

base. This cone rests on an inclined
plane AB, which makss an angle 30o

with the horizontal and for which the
coefficient of friction is p : 0.5. A
horizontal force o P' is applied to the

vertex 'O' of the cone and acts in the

vertical plane of the figure as shown.
Determine the maximum and

minimum values of 'P' consistent
with equilibrium of the cone if the

weight W- 44.5 N.

Refeming to figure, determine the
coordinates of the centre of a 100 mm
diameter, circular hole cut in a thin
plate so that this point will be the

centroid of the remaining shaded

ateil.
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V.

A solid homogenous cube of weight '2W and with edges of lengtlr 'a' is cut (17)

into two halves through one of its octahedral planes. Find the products of
inertia of one-half of the cube with respect to axes X,Y, Z coinciding with its
three mutually perpendicular edges"

Determine the axial force in each bar of the plane truss loaded as shown in (17)

figure.
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OR
A hemispherical cup of radius or' and

having its centre of gravity at oC'

rests on top of a spherical surface of
radius '.Ro a$ shown in figure.
Assuming that there is sufficient
friction to prevent slipping, establish
the criterion of stability of the cup in
the position shown.
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VI.

vII.

IX.
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vuI.

A particle movlng with SHM performs 8 complete oscillations per minute. If (16)

the particle is 5cm from the centre of oscillation, determine the amplitude,
velocity and maximum acceleration of the particle. Given that the velocity of
the particle at a distance of 7 cm from the cenfe of oscillation is 0.6 times the
maximum velocity.

OR
Two trains A and8 leave the same station in parallel lines. Trainl starts with (16)

a uniform acceleration of 0.15 m/s2 and attains a speed of 27 krnlhr, when the
steam is reduced to keep the speed constant. Train B leaves 40 seconds later

with uniform acceleration of 0.3 m/s2 to attain a maximum speed of 54 km/hr.

When and where will B overtake l?

A bomber is flying horizontally at an altitude of 2400 m with a uniform (17)
velocity of 1000 km/hr to bomb a target. When should the bomb be released

to strike the target? At the same time, the target is being defended by an anti-
aircraft gun at 60o to the horizontal. The mvzzle velocity of the gun is
600 m/s. When should the shell be fred to hit the bomber?

OR
Find at what speed a vehicle can move round a curv€ of 40 m radius without (17)
side slip (i) on a level road (ii) on a road banked to an inclination of I in 10.

At what speed can the vehicle fravel on banked road without any lateral

frictional force? Assume the coefficient of friction between the vehicle and

the road as 0.4.
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XI.

xII.

The angular acceleration of a flywheel is given by a * LZ * t, where a is in
rad/s' and 't' is in seconds. If the angular velocity of the flywheel is 60 rad/s
at the end of 4 seconds, determine the angular velocity at the end of
6 seconds. How many revolutions take placo in these 6 seconds?

OR
A homogenous square plate with a centered circular hole is supportod as a
compound pendulum as shown in figure. calculate the time period for small
oscillations in the vertical plane of the plate.
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