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PART A

Q1 (a) Explain Newton’s first Law.
(2 marks)

(b)  Evaluate cach of the following to three (3) significant figures and express each
answer in ST units using an appropriate prefix:

(1) (526 Mg)(4.36 mm)
(11) (700 pum)(24 ms)
(4 marks)

(¢)  Use the TLaw of Sines and the Law of Cosines, in conjunction with sketches of the
force triangle Lo solve the followings based on Figure Q1(c).
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Figure Q1(c)

(1) Determine magnitude of the resultant force Fr.
(6 marks)
(i1) Determine the angle @ between the x axis and the line of action of the
resultant force.
(4 marks)
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(d) Two forces F; and F; are the external forces subjected to pin support shown in
Figure Q1(d). Based on this figure, find the followings;

Yy

45°  F, =200N

Figure Q1(d)

(1) Determine the ¥ and y components of Fy and F»
(2 marks)

(11)  Determine the magnitude of the resultant force and its direction measured
counter clockwise [rom the posilive x axis.
(7 marks)
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Q2 (a) Define Couple Moment.

(2 marks)
(b)  Figure Q2(b) shows two couple moments acting on the wood structure.
If F =2000 N, find the followings;
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Figure Q2(b)
(1) Determine the equivalent resultant force, Fp.
(8 marks)

(11) Calculate the equivalent resultant couple moment acting at point A, (Mg)4.
(6 marks)
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(c) Four (4) forces are applied to a plane as shown in Figure Q2(c). Determine the

followings;
FA =10 kN
Fp=15kN
\45°
400 g
Fpy=25 kN
™ e 300
D |<— 250 mm —4 ¢
Fc=20kN
Figure Q2(c)
(1) The moment of [orce Fg about point A.

(3 tarks)

(i)  The resultant moment produced by the forces about point C.
(6 marks)
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PART B

Q3 (a) A beam is loaded and supported as shown in Figure Q3(a). Based on this figure
find the followings;
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Figure Q3(a)

(1) Draw the free body diagram (FBD) of the system

(2 marks)
(11) Determine the components of the reaction at support A and B.
(4 marks)
(b) A beam is loaded and supported as shown in Figure Q3(b).
6 kN /m
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Figure Q3(b)
(1) Draw the free body diagram (FBD) of the system.
(2 marks)
(i1) Calculate the components of the reaction at support A and B.
(4 marks)
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(c) The block in Figure Q3(c) weighs 500 N and the coefficient of friction between
the block and the floor is 0.2. Based on this info find the followings;

(1) Determine if the system would be in equilibrium force P =400 N
(6 marks)

(i1) Calculate the minimum P to prevent motion.
(7 marks)

Figure Q3(c)

Q4 (a) Calculate the centroid of the slender rod shown in Figure Q4(a).
(6 marks)

140 mm

FIOOmmﬂl* 100 mm -

Figure Q4(a)
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(b) Calculate the centroid of the composite area as shown in Figure Q4(b).
(8 marks)

y

80 mm
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20 mm

Figure Q4(b)

(¢} Determine the centroid of the shaded area shown in the Figure Q4(c).
(9 marks)
¥

Figure Q4(c)

(d) Briefly explain about Center of Gravity.
(2 marks)
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(c) Figure Q5(c) shows composite area with several shapes. Based on the figure, find
the followings;

¥
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Figure Q5(c¢)
(1) Calculate the moment of inertia of the composite area, I..
(2 matks)
(i1) Calculate moment of inertia, I of the shaded area on the x axis.
(6 matks)
(d) Lxplain about Patallel Theotei.
(2 marks)

- END OF QUESTIONS -

10 CONFIDENTIAL



