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Statics deals with the equilibrium of bodies that are either at rest or move
with a constant velocity. Discuss the general procedure in analyzing
problems related to statics.

[5 marks]

FIGURE Q1 shows a free body diagram of bracket to hold the load of F;
and F3, respectively. Ifthe F;and @ is given 150 N and 30°, respectively.

FIGURE Q1

i. Determine the magnitude of the resultant force acting on the bucket
and its direction measured clockwise from the positive x axis.
[13 marks]

ii. From the finding Part (i), develop the force diagram to shows the

forces involved and the magitude of the resultant force.

[7 marks]
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Discuss the procedure on how to develop the free body diagram of the
particle.
[5 marks]

FIGURE Q2 shows a tow truck model with struts 4B, AC and 4D
mounted on the frame.

FIGURE Q2

i. Determine the force acting along the struts for them to support the
500 kg load.
[13 marks]

i Develop a force diagram to show the forces acting along the truss
by stating the magnitude and direction.
[7 marks]
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3.

FIGURE Q3

a. Determine the forces in each truss member and state if the member is
=in fension or:e

b. Draw all the forces acting at joint E and determine the vertical force at
point E. Then draw the free body diagram of the structure.
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4. For the beam shown in FIGURE Q4, BC is subjected to a uniformly distributed
load of 2.4 kN/m:

i 3m |

FIGURE Q4

[15 marks]

- END OF PAPER -
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APPENDIX

Cartesian Vector

A=Aji+ A+ Ak

Muagnimde
A= VAT + AT+ A
Directions
A ' A" z
=t | —
W=l rgk ey

= cosal + cos g + cos vk
cos‘a + cos’ B + costy = |
Dot Product

AB = ABcosd
= AB, + AB, + A_B.

Craoss Product

i34
C=AxB=|A, A,
B, B

=

Cartesian Position Vector
= (.l‘} o .!'|]| + (}'1 = }'.}j + (I} - Zf}k

Cartesian Foree Vector

FnFu-F(i—:)

Moment of o Force

M, = Fd i ik
M,=¢v xXF=ijr, r, r
F. K F

Mowment of a Foree About a Specified Axis

M,=uv-exF=|r, r, r

Simplification of a Force and Coople System
Fp = ZF
{Mﬂ)“ = IM + M,

E.quilibrium
Particle

K

ody-Tw
Rigid Body-Three Dimensions
IF, =0,SF, =0,IF. =0
M. =0 ZM, =0 ZM, =0

Friction

Static (maximum) F, = y, N
Kinetic Fy = yy N
Center of Gravily

Particle

Discrete Parts
IFW

= TIw

Body

1= fr’dm

=1+ md

Parallel-Axis: Theorem
1:7+M2

Radius of Gyration

{’T = ;_i

kl\‘: kFVrrr

Nirtoal Waork
M=
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Center of Gravity and Mass Moment Inertia of Homogeneous Solids

Thin Clrcular disk
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Geometric Properties of Line and Area Elements

Arci Mot of kncrtia
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