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Define the difference between scalar and vector.
(4 marks)

Three forces are applied to an eye bolt as shown in Figure Q1(a).
Determine the magnitude of the forces and the angle between the line of
action of the resultant and the x-axis.

(8 marks)

The cylinder cube as shown in Figure Q1(b) is supported by a system of
cables. Determine the tension in cable A, B and C if the cube has a mass
of 75 kg.

(13 marks)

Discuss THREE (3) common types of support to joint a built structure to
the foundation.
(6 marks)

Figure Q2(a) shows two 50 N forces are applied to the corners B and D of
a rectangular plate. Determine the moment of the couple formed by the
two forces by resolving each force into horizontal and vertical component
and adding of the two resulting couples. Use the result obtained to
determine the perpendicular distance between lines BE and DF.

(8 marks)

Determine the tension cables A and B and the x, y, z components of
reaction at the ball and socket joint at C in Figure Q2(b).
(11 marks)

What are the difference between centroid of a body and centre of gravity
(4 marks)

Determine the centroid of the composite area as shown in Figure Q3 and
with the aid of sketching, shows the location of centroid.
(8 marks)

Determine the second moment of the shaded area shown in the same
Figure Q3 with respect to x-axis and y-axis.
(13 marks)
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Explain briefly the term:
(1) Acceleration

(2 marks)
(i1) Speed and velocity

(2 marks)
(iii) Displacement and distance

(2 marks)

A car bumper is designed to bring a 18000 kg car to a stop from a speed of
2.23 m/s at 150 mm displacement. Assuming the constant deceleration,
determine the average force on the bumper when it stop.

(9 marks)

A 25 kg force act on a 75 kg block placed on inclined plane as shown in
Figure Q4. The coefficient of friction between the block and the plane are
us = 0.25 and pi= 0.2, respectively. Determine:

(1) Whether the block is in equilibrium
(6 marks)
(i1) The value of the friction force
(4 marks)
Draw free body diagram of three dimension rigid body for
(1) Roller
(1 mark)
(ii) Cable
(1 mark)
(ii1))  Ball and socket
(3 marks)

Figure Q5(a) shows a truss structure. Replace the loading system acting
on the structure by an equivalent force and couple moment at point C
(ignore the reaction at A and B)

(10 marks)

Three small sphere A, B and C with a mass of 3 kg, 4 kg and 7 kg
respectively are arranged aline as shown in Figure Q5(b). Initially, the
sphere B is placed in the static condition, while the sphere A is moving
with a velocity 4u collides towards  sphere B and collides. Then, sphere C
move to the right direction  with"a velocity u. The elastic coefficient
between sphere A and.B is 374 and between B and C is 1/2. Determine:

(US)
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(1) The velocity of sphere A and B after the first collision. Explain
the condition of both sphere.

(4 marks)
(i1) The lost of energy from the first collision between sphere A and
B.
(2 marks)

(ii1) The velocity of sphere B and C after the second collision. Explain
the condition of both spheres.
(4 marks)

- END OF QUESTION -
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