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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
State the parallelogram law of forces.
State the equations of equilibrium of a coplanar system of forces.

Find the magnitude and position of the resultant of two forces 5 kN and 8 kN
both acting vertically upwards and separated by 4 m.

Express vectorially the resultant of concurrent forces in space.
Justify the truth of the statement “centre of gravity is not unique”,
Define the term ‘radius of gyration’ of an area.

A spring gets compressed by 200 mm under the action of a load. Find the work
done by the spring taking the spring modulus as 2 kN/m.

A ball rebounds vertically from a horizontal cencrete floor to a height of 10 m.
On the next rebound, it rises to a height of 7.5 m. Find the coefficient of
restitution between the floor and the ball.

A block weighing 40 N is just moved along horizontal plane by applying a
horizontal force of 16 N. Find the coefficient of friction. .

What is instantaneous centre of rotation in plane motion?
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11. (a) Find the magnitude and direction of the resultant of the system of forc
shown in Fig. 11 (a)
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Fig. 11 (a)
Or

(b) Find the resultant of the system of forces shown in Fig. 11 (). Also f
the equivalent force-couple of the system of ferces at the origin O.
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Fig. 11 ()

12. (a) Determine the support reactions of the simply supported beam loade
shown in Fig. 12 (a). -

Fig. 12 (@)
Or
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[image: image3.png]() A platform is supported at P by two cables PA and PB as shown in

Fig. 12 (b). The tension in cable PA is 1.5 kN and that in cable PB is
2 kN. Determine the magnitude and direction of the resultant of the
cable forces at P.

Fig. 12 (b)

18. (a) Locate the centriod of the shaded area shown in Fig. 13 (a). The

®

dimensions are in. mm.
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Fig. 13 (a)
Or
Find the product of inertia of the right angled triangle shown in
Fig. 13 (b) about x and y axes. Also find the location of the principal axes

and determine the maximum and minimum values of moments of inertia
of the right angled triangular plate about P.

Fig. 13 (b)
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A stone is fired vertically upwards from the foot of a tower of height 22 1
with a velocity of 12 m/e. At the same time, another stone is dropped fro:
the top of the tower. Find the height at which the two stones cross eac
other. Take g as 9.81 m/s?.

Or

Block P of weight 100 N and block Q of weight 50 N are connected by
cord that passes over a smooth pulley as shown in Fig. 14 (b). Find th
acceleration of the blocks and the tension in the cord when the system

released from rest. Neglect the mass of the pulley.

Fig. 14 &)

A block weighing 1000 N is kept on a rough plane inclined at 40° to tl
horizontal. The coefficient of friction between the block and the plane
0.4. Determine the smallest (least) force inclined at 15° to the plm
required just to move the block up the plane.

Or
A cast iron hoop of radiug 200 mm is released from rest on a 25° incli

as shown in Fig. 15 (b). Find the angular acceleration of the hoop and tl
time taken by it to move a distance of 4 m down the slope. 4, =0.2

Assume that the hoop rolls without slipping.

25

Fig. 15 (b)
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