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SECTIONA

Ql (a)

(c)

(d)

(b)

BFCl0lo3lBFClO22

List and explain briefly THREE (3) principles ofNewton's laws of
motion.

(6 marks)

A lifting crane is connected with a frictionless pulley, to pull a loaded
brick basket from the ground level with tensioning force of 1500 N, as
shown in FIGIIRE 01.

r) Drawthefreebodydiagram.
(3 ma*s)

ii) Calculate the height of the mass will reach after l0 seconds of
lifting from the ground level.

(6 marks)

A collision of 2000 kg car (A) and an ls50 kg car @) has remained both
cars together due to the oil spill on the road. car A was travelling 60
km/h to the north and carB was havelling to the west at 70 km/lu at the
time of impact.

i) Draw the free body diagram.

(2 madrs)

ii) calculate the height of the mass will reach after l0 seconds of
lifting from the gound level. Analpe the resultant velocity and
direction of both cars at the final momenfum.

(6 marks)

By using your own words, explain how the inlluence of dpamic forces
could cause damage to civil engineering Suctres?

(2marks)
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SECTIONB

Q2 (a)

(b)

BFC10103nBFCrO22

Define resultant of forces and discuss with example its application in
real life.

(6 mad<)

Four forces are acting on the bolt as shown in FIGIIRE O2(a). Calculate
the magnitude and the direction of resultant force on the bolt.

(9marks)

Two forces P and Q of magnitude FSOIJiI and Q-70kN are applied to
the aircraft connection as shown in tr.IGIIRE O2ft). Knowing that the
connection is in equilibrium, determine the tensions Tl and T2.

(10 marks)

Explain the concept of moment and couples.
(6 marks)

rrGuRE 03 shows a l35N vertical force P applied ai A to the bracket
shown, which is held by screws atB and C.

(i) Iocate the free body diagram.

(3 marla)

(ii) Calculate the force acting when replace P is replaced with an
equivalent force couple system at B.

(8 marks)

and C that are

(8 marks)

Give an explanation of a fiee body diagram.
(3 ma*s)

List sD( (6) static equilibrium equations for a three dimensions system.
(3 marks)

Draw complete free body diagram of the structure in FTGURE o4(a).
and determine all reactions atjoint A and B.

(6 marks)

(c)

Q3 (a)

(b)

(iii) Develop the two @ horizontal forces at B
equivalent to the couple obtained in el (b)

Q4 (a)

(b)

(c)
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(d) Draw the frEe body diaeran of the systeNn in FIGIIRD O4ft).
Determine force P for impending motion to fu left ifthe coefficient of
friction for all sufaces is 0.15.

(8 narl<s)

(e) Why engineers consider static equilibrfum in building design
and conSuction? Explain the reason with e:ramples.

(5 marks)

a5 (a) List and explain THRED (3) main Spss ofcentnoid.

(4 ma*s)

O) IIGIIRE 05 slrcws a composite section.

(i) Detsrmine the centroid of the composite section.

(8 marks)

(ii) I-ocate the coordinate of the centroid based on the ilds given.

(l mark)

(iii) Calculate moment of inertia about x-axis.

(10 ma*s)

(lY) Explain the application of second moment of area in structural

engineering field.

(2 marks)

- Et[D OFQIJESTTON-
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r.IGURE 01

FIGIIRE O2(a)
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Table I : Centroid

Sericircle

Qsarts cirele

lx
Table 2 :Moment of fnertia

Seslicircle 4:J":|*-
.t -1*n

4

Qrarter
circle

*l .r l--

II-:J- - ' irl''16

J -1*t
s
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LrsTorEQuATroN
I

.s - vot *r*'
P = Va+d

v2 = vo2 +?ns

Hqoke's Iaw
u-yrFx @/rr'

=%,b'
= %,t(ar)t

Second Ne,wtqn taw
F-mtn
F - Fg: tt1g,

Eoqq$r, porver, WQrk

E-mgft
E- %nw2
p=ry=vQ:Fv

tirrv f(s)

Vork=lr.(ar),
2
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