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Section-A (9 x 1 =9 marks) V2
Q.1. (i) Why is it necessary to have at least three non-concurrent reactions for a 2D boc»imt%be st?%le?

(ii) Why are trusses / frames in practice made indeterminate? What is the nece ar;;%gcondltlon
for a structure to be just stable?
(iii) Can you apply pr1n01p1e of transmissibility of forces on a non- rigif_,

(v) Isit poss1ble to convert a system of non-concurrent forces t?
yes / no, g1ve example

(viii) Directions of velocity and acceleration are
trajectory of a projectile.
(ix) Which of the following statements are co

@M 11
()  skids if the moment

(I))  slides inward i

-‘Section-B (3 x 4.5 = 13.5 marks)
ms AD and DC are hinged internally at D. Find the reaction at

2m

Fig. 1. Fig. 2.

Q.3. A 20-kg load hangs at the end of a rope wound 1.25 times around the fixed shaft as shown in
Fig. 2. (a) Determine the horizontal force P required at the other end of the rope to raise the
load at a slow and steady speed. (b) If no force is applied, check whether the load stays back?
(¢) Find the force required to keep the load in equilibrium. The coefficient of friction between
the rope and fixed shaft is 0.05.
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Q.4. An enemy target is known to be 10 m behind a 3-m high wall (Fig. 3). If a gunman is 20 m in
front of the wall in the same horizontal plane as the target, determine the angle of projection and
the least velocity of firing the shell so that it hits the target. Ignore the thickness of the wall.
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Fig. 3.

ma.ke an angle 6 = 10° with vertical when the railway cﬁ 1%gé@was negotiating a curve of radius
150 m (Fig. 4). Calculate the speed of the carriage %ri% he
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Fig. 6. Fig. 7.

Q.6. Thr e, ﬂat%hl@cks A, B and C weighing 300 N, 500 N and 400 N, respectively, are placed on a
3@%% lined plane, as shown in Fig. 5. A force P parallel to the plane is applied to push middle
bloc up the plane. Block A is restrained from moving by a cable attached to a fixed support.

De%ermme the minimum value of P, which just prevents the impending motion. (4.5 marks)
Q.7. Find the centroid of the plane lamina shown in Fig. 6. (6 marks)
Q.8.Find the centroid of the plane lamina about X-axis as indicated Fig. 7. (6 marks)
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