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QUESTION 1

a) Find the magnitude and direction measured counterclockwise from the positive x axis of
the resultant force a\of the three forces acting on the ring A shown in Figure 1. Take
F, =500 N and direction 8 = 20°. (8 marks)

Figure 1

b) Solve the force in cables AC and AB shown in Figure 2 needed to hold the 20 kg ball in
equilibrium shown Figure 2. Take F = 300 N andd = 1 m. (8 marks)

Figure 2
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Sketch the free-body diagram of the beam which supports the 80 kg load and is
supported by the pin A and cable which wraps around pulley at D. (See Figure 3).
(2 marks)

Solve the tension in the cord (Figure 3) and the horizontal and vertical components

of reaction at support 4 of the beam. (7 marks)

Figure 3
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QUESTION 2

a) Find the resultant moment produced by the forces about point O shown in Figure 4.
(5 marks)

Figure 4

b) Solve the force in members HD, CD, and GD of the Howe bridge truss shown in Figure 5

below. Indicate if the members are in tension or compression. (12 marks)

40 kN
30kN

20kN 20 kN
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Figure 5
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c) Compute the centroid of the plate area shown in Figure 6 below. (8 marks)
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Dimensions in millimeters

Figure 6
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QUESTION 3
a) A motorist enters a freeway at 36 km/h and accelerates uniformly to 90 km/h.
From the odometer in the car; the motorist knows that she traveled 0.2 km while

accelerating. Find the acceleration of the car and the time required to reach 90 km/h .
(8 marks)

b) A projectile is fired with an initial velocity v, = 150 m/s off the roof of the building. Compute

the range R where it strikes the ground at B shown in Figure 7. (8 marks)

vy = 150 m/s

150 m

Figure 7

c) The angular acceleration of the disk is defined by a = 3t2 + 12 rad/s, where tis in seconds.
If the disk is originally rotating at wy= 12 rad/s in Figure 8, determine
i. the velocity (4 marks)
ii. the normal,n and tangential,t components of acceleration of point A on the disk when

t=2s (5 marks)
w = 12rad/fs

Figure 8
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QUESTION 4

a) The motion of a particle is defined by the relation x = 6t* — 2¢3 — 12¢% + 3t + 3,
where x and t are expressed in meters and seconds, respectively. Find the position,

the velocity, whena = 0 (8 marks)

b) Figure 9 shows the motor winds in the cable with a constant acceleration, such that
the 20 kg moves distance s = 6m in 3 s starting from the rest. Compute the tension
developed in the cable. The coefficient of kinetic friction between the crate and the

plane is y;, = 0.3. (8 marks)

Figure 9

c) If roller A moves to the right with a constant velocity of v,= 3 m/s, determine the
angular velocity of the link and the velocity of roller B at the instant 8 = 30° shown in

Figure 10. (9 marks)

vy =3 mgis

Figure 10

End of question
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FORMULA

Static Equilibrium: Circular Motion:

ZFX =0 0 =rad
de
ZFY =0 w=-d—t-,rad/s

> M=0

dw
a=—,rad/s2

dt

Newton’s 2™ Law:

Z F=ma Acceleration constant:
©=ay + al

8=90+ldot+%actz

Friction Force:
o' = “’!2) + 2a.(0 — 6)

Ff’_‘.uFN

Equation of Linear Motion: Motion at Point P:

v =wr
v=y,+a:t
a4 = ar
s=5,+vt+ia.t a, = o’r
v =v, +2a.(s—5,) : : .. .
o c o Relative Motion Analysis: Velocity
Vg =Va+ ¥giu
VB"—"VA“F(!)XIB/A
d d
dt dt
. . > .
Displacement Velocity Acceleration
s v a
< <




