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Question 1(Introduction)

(@)() What 1s Applied Mechanics? (i)With the aid of sketch, show the classification of Engincering Mechanics
(iif) Explain the concept of purticles and Rigid bodies with examples [5 Marks]
(b) (i) Differentiate between fundamental and derived unit with necessary examples. (i) Briefly explain any two (2)
systems of units. [4 Marks]
(©) () Converts 5.5 km/h to m/s. Then, how many ft/s is this? (i) Convert the quantities 320 /s and 54 s/ ft' to
appropriate SI units? [Given that: 1 b~ 4448 N; | slng  14.59 kg; 1 /7= 0.3048 m] [3 Marks]

Question 2 (2-D Force and Force systems)

(a) Define the following: (i) rectangular coordinate (ii) force systems (iii) Concurrent force system (iv) parallelogram
law of forces [4 Marks]

(b) Determine the magnitude and direction of the forces shown in fig. Q2(b). [5 Marks]

(¢) A boat is to be pulled onto the shore using two ropes. Determine the magnitudes of forces I and T acting in
each rope in order to develop a resultant force Iy, directed along the keel axis aa as shown in fig.Q2(c).

Given that ©, ©,, Iy are 409, 30" and 80 N respectively. [3 Marks]
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Fig. Q2(b)
Question 3 (3-D Force Systems)

\
14 AnsS ala e's

. - F= e 2 2 2 = 3 Marks
(@) ) Prove that F = F2 (i) prove that cosg, + cosg, +cosp, 1 | s]
(1) Determine the magnitude and the coordinate direction angles of the resultant foree acting on the ring in | >
fig.Q3(b). 4 Marks L %
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(€) The angular displacement of a body is a function of time and is given by the cquation
0= 10+ 3t + 6t*
Where t 15 in seconds: Determine the angular velocity, displacement and acceleration when t= Sseconds.
[2 2 Marks]
(d) A 3-kg block shown in fig. Q6(a) rests on top of a 2-kg block supported by but not attached to a spring of
constant 40 N/m. The upper block is suddenly removed. Determine (a) the maximum speed reached by the 2-
kg block, (b) the maximum height reached by the 2-kg block. [4 V2 Marks]

Question 7 (Centroids and First and Second Moments of Area)

(a) (1) State parcallel axis theorem (i) What is centroid? [2 Marks]

(L) Locate the centroid (¥) of the cross-sectional area of the beam shown Fig. Q7(a) [3 Marks]

(€)Determine the distance measured from the x axis /o the centroid of the area of the triangle shown in Fig. Q7(b).
[3 Marks]

(d) Determine the moment of inertia of the cross-sectional area of the channel shown in Fig. Q7(c) with respect

[4 Marks]
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