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PART A: ANSWER THREE (3) QUESTIONS ONLY

Q1 (a) The beam is to be hoisted using two chains as shown in Figure Q1.1.
Determine the magnitudes of forces Fs and Fj acting on each chain in order to
develop a resultant force of 600 N directed along the positive y axis, given
6 =45°.

Figure Q1.1 Hoisted beam.
(6 marks)

(b) A cord is mounted at point 4 and B on a concrete wall. Dimensions are shown
in Figure Q1.2 with z = 4 m length.

(i) Determine the position vector r directed from point 4 to point B.

(4 marks)
(i)  Calculate the length of cord 4B.

(2 marks)

(iii)  Ifthe cord 4B were replaced with new 7.5 m length of cord, determine
the new position of +z of point B. Other dimensions are remained
unchanged.

(8 marks)

Figure Q1.2 A cord mounted on a concrete wall.
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Q2 (a) Thexandy coordinates of points 4, B and C of the sailboat are shown in Figure
Q2.1.

(1) Determine the components of unit vector that is parallel to the cable 4B
and points from 4 toward B.

(3 marks)

(if)  Determine the components of unit vector that is parallel to cable BC and
points from C toward B.

(3 marks)
(i1i)  Use the dot product to determine the angle between the cable AB and
the cable BC.
(4 marks)
y B
(6,12)m
C
T (8.9, L.7)m
(0.5,1.5)m
X
Figure Q2.1 The sailboat.
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(b) A surveyor measures the location of point 4 shown in Figure Q2.2 and
determines that 7o, = {400 i + 300 j} m. He wants to determine the location
of point B so that and |rp| = 600 m and |ry4 + 745| = 1000 m. Please help
this surveyor complete his task by solving the following questions:

(i) The distance of point 4 from point O.

(1 mark)
(i)  The angle of point 4 from the positive x-axis.
(1 mark)
(iii)  The angle of point B from the positive x -axis using the cosine law.
(4 marks)
(iv)  The cartesian coordinates of point B.
(4 marks)

e

Pulau Lengkur

SK KINCHIR @

KAMPUNG SALUNG . SK KINCHIR
TENGAH

Figure Q2.2 Proposed bridge across the Pahang River.
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Q3 (a) Explain how moments contribute to the effectiveness of a wrench in the process
of tightening and loosening a bolt.

(4 marks)

(b)  Figure Q3.1 shows a frame exerted to a system of forces and moment.

(i) Determine the equivalent resultant force and couple moment acting at
point 4.

(12 marks)

(ii) Specify the location of the equivalent single force along member 4B
measured from point B.

(4 marks)

60N

Figure Q3.1 Frame exerted to a system of forces and moment.
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Q4 (a) Briefly define;

(i) Frame
(2 marks)

(ii) Machine
(2 marks)

(b)  The frame shown in Figure Q4.1 is supported by a pin joint at C and a roller
support at £. A concentrated force acts at joint 4 and a couple acts at end of
member BDH.

(i) Sketch the free body diagram of the overall structure and determine the
reactions at supports C and E.

(9 marks)
(ii) Sketch individual free body diagrams of members 4BC, BDH and ADE.

(3 marks)
(iii)  Determine the reactions on member ABC at joints B and C.

(4 marks)

4kN _ A
l"l "}
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0.2m
l BC e E
e o0
(+~—0.2 m—ef«—0.2 m—

Figure Q4.1 A frame supporting concentrated force and couple.
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PART B: ANSWER ALL QUESTIONS

Qs

Locate the center of mass of the bracket-and-shaft combination shown in Figure Q5.1.
The vertical face is made from sheet metal which has a mass of 25 kg/m”. The material
of the horizontal base has a mass of 40 kg/m®, and the steel shaft has a density of
7830 kg/m’. (All dimensions in the figure are in millimetres).

(20 marks)

Figure Q5.1 Bracket-and-shaft sheet metal combination.
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Q6

The coefficient of static friction is between the 100 N body and the 15° wedge shown
in Figure Q6.1 is 0.20. Determine the magnitude of the force P required to begin
raising the 100 N body if:

(a)  rollers of negligible friction are present under the wedge, as illustrated in
Figure Q6.1.
(10 marks)

(b)  the rollers are removed and the coefficient of static friction ps = 0.20 applies at
this surface as well.

(10 marks)
Figure Q6.1 The wedge and 100 N block.
- END OF QUESTIONS -
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APPENDIX A

GENTROIDS OF COMMON AREAS 8 VOLUMES
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