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SECTION B
[60 MARKS)]

Answer any TWO questions from this section.
Please, note that if you answer more than two questions, only the first two will be marked.
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a. Two forces AB and AD are acting at the vertex A4 of a quadrilateral ABCD and two forces
CB and CD at C. Prove that their resultant is given by 4EF, where I and I are the
midpoints of AC and BD respectively. (8 marks)

b. A uniform beam, AB, of mass 40 kg and length 5 m, rests horizontally on supports at C and
D where AC=DB = 1 m. When a man of mass 80 kg stands on the beam at E, the magnitude

of the reaction at D is double the reaction at C. With the aid of a diagram, find the distance
AE. [Take g =10 ms?] (12 marks)

c. Find the area of the triangle with vertices P(1, 4, 6), O(-2, 5,-1) and R(1, -1, 1). (10 marks)

a. Ifthe vectors a=2i+3j and b=mi —6j are perpendicular, find the valye of m. (5 marks)
b. Two ships A and B leave a port simultaneously. Ship A steams at 10 kmh! on a bearing of

160° and B steams on a bearing of 215°. Just after one hour the bearing of B from A is 260°.
Find the speed of B from the port, correct to two significant figures. ~ (10 marks)
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Obtain the resultant of the concurrent coplanar forces acting at a point as shown in the figure
below. (15 marks)
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a. A, B, and C are the vertices of a triangle with position vectors:
a=3i-4j-4k, b=2i-j+k and c=i-3j-5k respectively.

1. Show that the vertices 4, B and C form a right-angled triangle. (8 marks)
ii. . Calculate the area of the triangle ABC. (4 marks)

1

b.  Abody of mass S kg is placed on a smooth plane that is inclined to the horizontal at an
angle of 30°. Calculate the: :

i.  reaction force perpendicular to the plane. (6.marks)
. resultant force acting down the plane. (6 marks)
iii.  acceleration of the body. (6 marks)

[Take g =10 ms™]
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