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Figure — 1
Differentiate coplanar concurrent forces and non-coplanar concurrent forces.

2.
3. A 4kN force acts as shown in Figure 2. Find the moment of the force about “A”.
Use vector method.
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4. Draw the free body_diagram for the Figure 3.

Figure — 3

Determine the centre of gravity of a thin homogeneous wire loop shown in

-
9.
Figure 4. All dimensions are in mm.
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All dimensions are in mm
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7. A 20 kg block rests on horizontal surface as shown in Figure 5. Determine the
magnitude of the force “P” required to move the block to the right with an
acceleration of 3m/s?. Coefficient of kinetic friction between the block and the

surface is 020.
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Figure — 5

A particle of mass 5kg is acted upon by a force 17’=2tf+(2—t)j +1* k. Velocity

8.
of the particle at (=0 is U= 67 +4j —16km/s. Determine the velocity of the

particle at t = bs.
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9. State law of sliding friction.

10. Draw the free body diagram for the Figure 7.
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Figure — 7

PART B — (5 x 13 = 65 marks)
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11. (a) A package is supported by three ropes as shown in Figure 11(a).
Determine the weight “W” of the package if the tension in the rope “AD”

is 4500 N.

Co-ordinates of “A” : (0,-1000,0)

Co-ordinates of “B” : (700,0,0)

GBBrdifiate§of “CEO; 0 -600)

Co-ordinates ofifD'§%&600,0400).

Figure — 11 (a)

Or
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(b) For the plate of shown in Figure 11(b), determine the tension in 10 cables
“AB” and “AD” knowing that the tension if cable “AC” is 27kN and that

the resultant of the forces exerted by the three cables at “A” must be

vertical.

g

Figure — 11 (b)

d of uniform density, measure 4m x 2m and is
and socket at A %n by two ropes as shown in
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12. (a) A 100 kg sign bo
supported by a bal
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Figure — 12 (a)
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(b) A force “F” of magnitude 2500 N acts on the frame at point “E” as shown
in figure 12 (b). Determine the moment of “F” about

(i) about “D” (6.5)
(i) about a line joining “O” and “D)”. (6.5)
; -’+""" 750 ey
. s
Figure — 12 (b)
13, (a) For the plane areas shown in figure 13(a). determine

(i)  The first moments with respect to x and y axis. (6.5)
(6.5)

(1) The location of the centroid.

Figure — 13 (a)
Or

(b) For the area shown in figure 13(b), determine the moment of inertia with
respect to the centroidal axis parallel to the X-axis.

50aun | 5O mm

Figure — 13 (b)
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14. (a) A 30 kg block starts sliding down from rest on an inclined plane shown in
Figure 14(a). If strikes a spring and come to rest. The coefficient of
kinetic friction between the block and the plane is 02. Find the maximum
compression of the spring. Also find the distance at which the block will
move up the plane due to rebound Take the spring constant as 2000N/m.

Figure — 14 (a)

Or

(b) A system of 2 blocks of mass 20 kg and 40 kg are pulled by a force of
200N as shown in Figure 14(b). The coefficient of kinetic friction between
the blocks and the plane is 0.25. Determine the tension in the cord and
the velocity of after 4 seconds if it starts from rest. Use the principle of
impulse and momentum.

15. (a) In the Figure 15(a), block “A” weights 25N and block “B” weights 20N.
The coefficient of friction for all contacting surfaces is 0.2. Find the range
of values of “P” for which the system will be in equilibrium.
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Figure — 15 (a)
Or
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(b) A 6m long ladder weighing 180N is placed at 60° to the ground and the is
resting against a vertical wall. The man weights 700N. The coefficient of
friction between the ladder and the ground is 0.4 and the between the

ladder and the wall is 0.25. How far the man can climb so that the ladder
does not slip.

A
Figure — 15 (b)
PART C — (1 x 15 = 15 marks)

16. (a) Cables “AB” and gAC” caxiwbta.m a wa imum tension of 500N, and the

Figure - 16 (a)
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(b) The cable supports the three loads shown in figure 16(b). Determine the
sags “Yr" and “Yu” of points “B” and “D”. Take P1 =400 N, Pz = 250N.
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Figure — 16 (b)
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All dimensions are in mm.
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