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A force F, applied via a frictionless pulley, act on a bracket as shown in
Figure Ql[al.

(i) Resolve and determine the 500 N force into its scalar components

in the x and y direction.
(ii) Represents F in vector notation.

Daya F dikenakan ke atas pendaknp, melalui taknl tanpa geseran seperti

dalam Rajah S1[aJ.

(, Leraikan dan tentukan daya 5A0 N kepada komponen skala dalam

arah x dan y.

(ii) Wakili F dalam tatatanda vektor

/A
(0.328 m, -L.97 m)

tbl

Figure Q1[al
Rajah SI [aJ

Two forces Fr and Fz are applied to the hook,
Express each force in vector notation.

Dua daya Ft dan Fz dikenakan pada cangkuk

Nyatakan setiap daya dalam tatatanda vektor.

(50 markslmarkah'S

as shown in Figure Qltbl.

seperti dalam Raiah S1[b].

Frictionless
pulley

F
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llrzll = 600 N
Figure Qltbl
Rqiah SI [b]

(50 marks lmarkah)

Q2' [al A 610 N force acts on a lever attached to a post as shown in Figure Q2tal.
(D Determine the moment Mo the force creates at a moment centreat O.
(iD Determine the space angles associated with the momenr vector.

Daya 610 N bertindak pada tu, ying di pasang pada tiang sepertiRajah 52[q.]

(, Tentukan momen Moyang dihasilkan oreh daya pada pusat momen dio.
(t, Tentukan sudut ruang bagi vektor momen berkenaan.

Figure Q2[al
Rajah S2[aJ

(50 marks/zarknh)

I

llFrll=4oo N

E
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The street light in Figure Q2lb] is supported by cable AC. The total

weight of the structure is 1600 N acting at point G, and the tension in the

cable is 3600 N. The 200 N horizontal force represents the effect of the

wind. Determine the equivalent force and moment acting at B.

Lampu jalan dalam Raiah s2tbl disokong oteh kabel Ac. Berat keseluruhan

st*ktui ialah : 600 N"yang i"rttndok di titik G dan ketegangan kabel ialah

3600 N. Daya mendatar ioo w mewakili kesan angin. Tentukan daya setara

dan momen setarayang bertindak di B'

Q3. lal (D Figure Q3tal(i)shows a frame consisting of members AB and CD

su[ports ttre puttey, cable and block L' Draw a free body diagram

foi itre whole frame, members CD and AB'

Rajah S3tal(il menuniukkan sartu leryngka terdiri 
-dari 

anggota AB

dan CD yang menyokLng takal, kabel dan btok L. Lukis rajah badan

bebas kiseliuhan kerangka, anggota CD dan anggota AB'

Figure Q2lbl
Rajah S2[b]

1.3 m
k->|

Figure Q3tal(i)
Rajah 53[a](i)

(50 markslmarkah)

(20 marks lmarkah)
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(ii) A uniform leam weighing 20 kg,pinned at A and resting against aroller at B, is loaded by a 2 kN force and a 2.4 kNm momenls as in
Figure Q3lal(ii). Draw a free body diagram of the beam.

sebuah rasuk seragam berjisim 20 kg di pin di A dan berada atas rola
di B. Rasuk 

.dikenakan daya 2 kN dan io*"n 2.4 kNm seperti dalam
Rajah s3[a] (ii). Lukis rajah badan bebas rasuk berkenaan.

fzr.N
2.4ldrl'm

Figure e3[a](ii)
Rajah Ss[aJ (it)

(iir) A force acrs on a brake pedar is shown in Figureffi:K^
free body diagram of the frame.

satu daya dikenakan pada injak brek seperti Rajah s3[aJftii). Lukis
rajah badan bebas untuk kerangka berkeiaan.

Figure Q3[a](iii)
Rajah S3[a](iii)

(10 marks/markah)

clined
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(iv) The uniform arm AB in Figure Q3[al(iv) weighs 60 N and is pulled

on by a rope at A. The system is the arm and the wheel at -4.

Draw the free body diagram of the system'

sebuah lengan seragam AB dalam Rajah s3[aJ(iv) seherat

ditarik oleh-tali di A. Sistem terdiri dari lengan dan roda di A.

rajah badan bebas sistem tersebut.

Figure Q3[aXiv)
Rajah Sj[aJftv)

(10 markslmarkah)

60N
Lukis

lbl A tower crane is fixed at the ground at A ts shown in Figure Q3tbl' If the

crane is in equilibrium, deteimine the loads acting at its base due to the

4000 N cable tension. Assume that the weight of the crane is negligible.

Sebuah kren menara d.iikat pada lantai di A seperti Raiah S3[b]. Jika lven

dalam keseimbangan, teitukan daya-daya yang dihasilkan di lantai

disebabkan oleh kelegangan kabel 400 N. Abaikan berat lcren.

...7 t-
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I

24m

T= 840 N
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(50 marks/markah)

Calculate the area of the

j*

Q4. lal

Figure Q3lbl
Rajah 53[b]

Figure Q4[al shows a shaded area region.
shaded region and locate its centroid.

Rajah s4[a] menunjukkan bahagian luas berlorek. Kirakan luas bahagian
berlorek dan lokasi sentroid bahagian berkenaan.

.A IIZ Cm

4cm

4cm

2cm
xL-J'3 cm'

5 cm*l
2 cm2 cm

Figure Q4[a]
Rajah S4tal

(40 marks/marknh)
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A 3 kN force is applied to a truss, as shown in Figure Q4lbl'

(D Find the support reaction at A and' D.
(ii) Determine the force in each member.

iiiil State which member or members that might buckle and which

ones could be replaced with cables.

Daya 3 kN dikenakan pada kekuda seperti Rajah 54[b] '

(i) Dapatkan tindakbalas penyokong di A dan D
(iil Tentukan daya dalam setiap anggota

G;, Nyatakan anggota manakah akan meleding dan manakah anggota

yang boleh digantikan dengan kabel.

/6-*-+{"<--2

Figure Q4lbl
Rajah S4[b]

(60 markslmarkah)

together at C and
Qs. lal Two solid cylindrical rods AC and CD are welded

loaded axially at B, C and D as shown in Figure Q5[a]'

(D Find the normal stress at the midpoint of rod AB and cD.
(iD Determine the total deformation of the rod'

(Given E:200 GPa, A1 = A2=600 mm2, Ar:200 mm2)

Dua rod silinder pejat AC dan cD dikimpal bersama di c dan dikenakan

beban sepalai di B, C dan D seperti Rajah 55[aJ

(t) Dapatkan tegasan normal di tengahlengah rod AB dan rod cD.

(ii) Tentukan aniakankeseluruhanrod berkenaan'

(Diberi E : 200 GPa, A1 : A2: 600 mm2, As: 200 mm2)

...9t-



Figure Q5[a]
Rajah 55 [aJ

Link AB, of width b : 50 mm and thickness
the end of a horizontal beam. The average
138 MPa and the average shearing stress
82 MPa. Determine:

IEMM 111/31

(50 marks/markah)

t: 6 mm, is used to support
normal stress in the link is -
in each of the two pins is

-9-

lbl

(i) the diameter d of the pins
(iD the average bearing stress in the link.

Penyambung AB mempunyai lebar b : 50 mm dan tebal t : 6 mm digunakan
untuk menyokong hujung sebuah rasuk mendatar. Tegasan normal purata
dalam penyambung ialah -l38 MPa dan tegasan ricih purata dalam setiap pin
adalah 82 MPa. Tentuknn

(i)
(ii)

garispusat kedua-dua pin d
tegasan galas purata dalam penyambung

Figure Qslbl
Rajah 55[b]

-oooOOooo-
(50 markslmarkah)




