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QUESTION 1
a) Describe the definition of Mechanics. (3 marks)

b) Explain the following:

iy Scalar. (2 marks)
ii) Vector. (2 marks)
c) Describe the second Newton’s Law. (2 marks)
d) Explain the concept of moment. (4 marks)
QUESTION 2
a) Three (3) forces act on a point A as shown in Figure 1. Find:
i) Component force Fx and Fy for F1, Fzand Fs. (6 marks)
ii) Resultant/magnitude force at A. (2 marks)
Y
Fo=75N
Fi=50N
30° > 45 )
%
Fy;=50N
Figure 1

b) Solve the magnitude and direction of the resultant force using parallelogram

law of the forces as show in Figure 2. (6 marks)

¥

F1=250N

F2=375N
Figure 2
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c) Figure 3 show the beam AB is acted upon by two (2) external forces of 100N
and 200N and it's in equilibrium. The weight of the beam can be ignored. Use

the conditions of equilibrium to solve the reaction force at support A.
(7 marks)

Fe =200 N

l Fa=100N

Figure 3

d) Solve the tension in cable CE and reaction force at support A as show in
Figure 4. (8 marks)

Figure 4
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QUESTION 3
a) By using method of joint, compute the force in each member AB and AD of
the truss shown in Figure 5 and state either the members are in tension (T)

or in compression (C). (9 marks)

20 kN

Figure 5

b) By using method of section, compute the force in member DF, DG and EG of

the truss shown in Figure 6 and state either the members are in Tension (T)

or in Compression (C). (9 marks)
80 kN 120 kN
g‘! i3 H &
%
3m
, ti_l,‘
¥ 200 kn

dPanels@dm=16m

Figure 6
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QUESTION 4
A 10 kg box m1 pulls a 8 kg box m2. A lightweight, flexible cable is connected

both boxes over frictionless and mass less pulley as shown in Figure 7 The

coefficient of friction between table and box m» is 0.25.

m2 = 8 kg

m1 = 10 kg

Figure 7
. Explain the frictional force (Fy) (4 marks)
ii. Sketch the free body diagram (FBD) for both boxes. (4 marks)
i. Compute the friction force (Fs) acts on the box ms. (5 marks)
. If the boxes are initially at rest, compute acceleration and the tension in the
cable. (6 marks)
. Start from rest, find the distance that mz moves with constant acceleration in t

=2.5sec (3 marks)
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QUESTION 5

a)

b)

Julie is walking around a track at a 2m/s for some exercise. She then decides
to start jogging so she accelerates at a rate of 0.5m/s? for 3 seconds.
Compute the distance that Julie travel from the time she started to accelerate
to the end of the 3 seconds. (4 marks)
A locomotive is accelerating at 1.6 m/s?. It passes through a 20.0 m wide
crossing in a time of 2.4 s. After the locomotive leaves the crossing, compute
the time is required until its speed reaches 32 m/s. (6 marks)
Jenny throws a ball directly up in the air. She notices that it changes direction
after approximately 3 seconds. Compute the initial velocity of the ball.

(4 marks)
The safe take-off velocity of a particular passenger plane is set at 21 km/h.
Compute the minimum acceleration (in m/s?) that the airplane needs to move

on a 2.2 km runaway. (4 marks)

End of question
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FORMULA
Static Equilibrium:
2F, =0
> F, =0
> M=0
Newton’s 2" Law:
ZFzma
Friction Force:
Ff = /LFN
Equation of Linear Motion:
vV =vo + at
v2 = yg2 + 2as
s =vgt + % at?
s="%(vo+ W)t
b
i a=side adjacent to angle ©
fo b=side opposite to angle ®
c=hypotenuse of triangle
sin@)=% : cos®=-f:l tan®=3b
Cosine Rule A
e « [
) The formouis can be
a® = b +c* —2bc cos A rearanged
~ ; b+t -a®
b* =a® +c¢*~2ac cos B o058 A = —ree—e
2 2 2 2be
¢ =b"+a -2abcosC Frct—b?
s B = ———
2ac
2,42 2

2ab






