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INSTRUCTION TO CANDIDATES  

 
1. This examintaion paper consists of ONE (1) part : / 

Kertas soalan ini mengandungi SATU (1) bahagian: 
 

PART A (100 Marks) /  
BAHAGIAN A (100 Markah) 

2. Students are allowed to refer to resources such as lecture notes, books, internet or any other 
relevant resources. / 
Pelajar dibenarkan merujuk kepada sumber seperti nota kuliah, buku, internet atau mana – mana 
sumber yang berkaitan. 
 

3. Answer ALL questions in the answer sheet which is A4 size paper (or other paper with the consent 
of the relevant lecturer). / 
Jawab SEMUA soalan di dalam kertas jawapan iaitu kertas bersaiz A4 (atau lain-lain kertas dengan 
persetujuan pensyarah berkaitan). 
 

4. Write your details as follows in the upper left corner for each answer sheet: / 
Tulis butiran anda sepertimana berikut di penjuru atas kiri bagi setiap kertas jawapan: 

i. Student Full Name / Nama Penuh Pelajar 
ii. Identification Card (I/C) No. / No. KadPengenalan 
iii. Class Section / SeksyenKelas 
iv. Course Code / KodKursus 
v. Course Name / NamaKursus 
vi. Lecturer Name / NamaPensyarah 
 

5. Each answer sheet must have a page number written at the bottom right corner. / 
Setiap helai kertas jawapan mesti ditulis nombor mukasurat di penjuru bawah kanan. 
 

6. Answers should be handwritten, neat and clear. / 
Jawapan hendaklah ditulis tangan, kemas dan jelas. 
 

 
 

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO / 
  JANGAN BUKA KERTAS SOALAN INI SEHINGGA DIBERITAHU 

 This examination paper consists of 19 printed pages including front page 
Kertas soalan ini mengandungi 19 mukasurat termasuk kulit hadapan 
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This part contains of FIVE (5) questions. 

Answer FOUR (4) question only in the answer booklet. 

Bahagian ini mempunyai LIMA (5) soalan. 

Jawab EMPAT (4) soalan sahaja di dalam buku jawapan. 

 

QUESTION 1/ SOALAN 1 

 

The rigid bar CDE is attached to a pin support at E as shown in Figure 1 and rests on the 30 mm 

diameter brass cylinder BD. A 22 mm diameter steel rod AC passes through a hole in the bar and 

is secured by a nut which is snugly fitted when the temperature of the entire assembly is 20 ° C. 

The temperature of the brass cylinder is then raised to 50 °C while the steel rod remains at 20 

°C. Assuming that no stresses were present before the temperature change,  

 

i. Determine the deflection at cylinder BD. 

(15 marks/ markah) 

 

ii. Determine the stress in the cylinder. 

(10 marks/ markah) 

 

CDE adalah bar tegar yang disokong pada pin E seperti Rajah 1 dan terletak pada silinder 

tembaga BD yang berdiameter 30 mm. Keluli bar AC yang berdiameter 22 mm  melalui sebuah 

bar berlubang dan diikat dengan nut dengan suhu keseluruhan pemasangan adalah 20 ° C. Suhu 

silinder tembaga kemudian dinaikkan kepada 50 ° C manakala rod keluli kekal pada 20 ° C. 

Andaikan bahawa tiada perubahan tekanan yang berlaku  sebelum perubahan suhu,  

 

i. Tentukan pemesongan pada silinder BD. 

ii. Tentukan tekanan yang berlaku di dalam silinder. 
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  Rod AC: Steel   Cylinder BD: Brass 

  Rod AC: Keluli   Silinder BD: Tembaga 

  E= 200 GPa    E = 105 GPa 

  α= 11.7 x 10-6 /°C   α= 20.9 x 10-6 /°C 

 

 

Figure 1/ Rajah 1 
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QUESTION 2/ SOALAN 2 

 

a) Give two (2) different with diagram when torque is applied to the shaft for brittle and ductile 

material. 

(8 marks/ markah) 

 

b) The torque shown in Figure 2 are exerted on pulleys B, C, and D. Knowing that the entire 

shaft is made of aluminum (G= 27 GPa), determine the angle of twist between  

i. C and B 

(10 marks/ markah) 

ii.  D and B 

(7 marks/ markah) 

 

a) Berikan dua (2) perbezaan berserta gambar rajah yang akan berlaku pada bahan mulur dan 

bahan rapuh ika dikenakan daya kilas kepada kedua- dua bahan tersebut.   

 

b) Daya kilas yang ditunjukkan pada Rajah 2 pada takal  B, C, dan D. Diketahui bahawa 

keseluruhan aci diperbuat daripada aluminium (G = 27 Gpa), tentukan sudut putaran diantara: 

i. C dan B 

ii. D dan B 

 

Figure 2/ Rajah 2 
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QUESTION 3/ SOALAN 3 

 

A single horizontal force P of 553 N magnitudes is applied to end D of lever ABD. As shown in 

Figure 3 

Determine: 

i. The normal and shearing stresses on an element at point H having sides parallel to the x 

and y axes,  

(10 marks/ markah) 

ii. The principal planes and principal stresses at the point H. 

(15 marks/ markah) 

Satu magnitud daya melintang P dengan nilai 553 N dikenakan pada tuil ABD di hujung D 

seperti yang ditunjukkan dalam Rajah 3. 

Tentukan: 

i. Tegasan normal dan tegasan ricih pada elemen pada titik H yang selari dengan paksi x 

dan y. 

ii. Satah utama dan tegasan utama pada titik H. 

 

 

Figure 3/ Rajah 3 
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QUESTION 4/ SOALAN 4 

 

Knowing that the allowable stress for the steel used is 160 Mpa,  

Diketahui tegasan yang dibenarkan bagi keluli ialah 160 Mpa,  

 

i. Find the shear and bending- moment diagrams for the beam and loading shown in Figure 

4. 

(15 marks/ markah) 

 

ii. Draw the shear and bending- moment from (a) to shear and bending- moment diagrams. 

(5 marks/ markah) 

 

iii. Select the most economical S- shape beam to support the loading shown. 

 

(5 marks/ markah) 

 

i. Carikan daya ricih dan momen lentur bagi rasuk yang mempunyai beban seperti 

ditunjukkan dalam Rajah 4. 

 

 

ii. Lukiskan gambar rajah daya ricih dan momen lentur bagi daya ricih dan momen lentur 

daripada (a). 

 

iii. Pilih rasuk berbentuk-S untuk menyokong beban di bawah. 
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Figure 4/ Rajah 4 
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QUESTION 5/  SOALAN 5 

 

a) What is the meaning of eccentric loadings? 

(5 marks/ markah) 

 

b) The rectangular tube shown in Figure 5 (a) is extruded from an aluminium alloy as shown 

in f=Figure 5 (b) for which σy = 275 MPa, σu = 415 MPa, and E = 73 GPa.  

 

i. Determine the bending moment M for which the factor of safety will be 3.00 

(10 marks/ markah) 

 

ii. Determine the corresponding radius of curvature of the tube 

 

(10 marks/ markah) 

 

a) Apakah maksud beban eksentrik? 

 

 

b) Tiub segi empat tepat seperti ditunjukkan pada Rajah 5 (a) diekstrusi dari aloi aluminium 

seperti Rajah 5 (b) yang σy = 275 MPa, σu = 415 MPa, dan E = 73 GPa.  

 

i. Tentukan momen lenturan M yang mana faktor keselamatannya adalah 3.00 

 

ii. Tentukan jejari kelengkungan tiub yang sesuai 
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Figure 5(a) / Rajah 5 (a)   Figure 5(b) / Rajah 5 (b) 

 

 

 

[60  MARKS/ MARKAH] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF QUESTION PAPER/ KERTAS SOALAN TAMAT 
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EQUATIONS AND TABLE /RUMUS DAN JADUAL 

 

 
 

 

 T= T L 

 

 

 

 

 

 

all

u




=FS  

 

 

 

 

 

 G=

   and   max
J

T

J

Tc 
 ==

L

c
 =max

JG

Tc

G
== max

max




=
i ii

ii

GJ

LT


f

PP
T

fTTP





2

2

==

==

strain   normal 

stress 

= = 

= = 

L 

A 

P 

 
 

 
( ) 

( 

( ) 
T E 

A 

P 

AE P 

AE 

PL 
L T 

 − = = 

 − = 

= +  

  

 

 0 

A 

P 
= 

ave 
 

 

 

 
 

 

 

 
 

 

 

cos sin 

cos 

sin 

cos 

cos 

cos 

0 0 

2 

0 0 

A 

P 

A 

P 

A 

V 

A 

P 

A 

P 

A 

F 

= = = 

= = = 

 = 

 i i 

i i 

E A 

L P 
 

0 = + = 
R L 

   



SULIT      SKSK/DISEMBER2021/DKM2093 

11 
SULIT 

 

 

 

 

  

 

 

  

 

 

( )

( ) ( )shafts hollow
2

shafts solid
2

max

4
1

4
2

22

max

3

max











T
cc

cc

J

T
c

c

J

J

Tc

=−=

==

=

modulussection 

inertia ofmoment section  

==

=

==

c

I
S

I

S

M

I

Mc
m

Ahbh
h

bh

c

I
S

6
13

6
1

3
12
1

2
====

I

Mc
m =

EI

M
=



1

S

M

I

cM

I

My
mx ==−= 

all

allm

M
S





max
min =



all

allm

M
S





max
min =



flowshear
I

VQ

x

H
q ==




=

It

VQ

xt

x

I

VQ

A

xq

A

H
ave

=




=




=




=

x 

y 

 

 
 − = − = = 

strain   axial 

strain   lateral 

I

Mc
Km =



SULIT      SKSK/DISEMBER2021/DKM2093 

12 
SULIT 

 
 

 

 

 

 

A

V

c

y

A

V

Ib

VQ
xy

2

3

1
2

3

max

2

2

=














−==





web

ave

A

V

It

VQ

=

=

max


















2cos2sin
2

2sin2cos
22

2sin2cos
22

xy
yx

yx

xy
yxyx

y

xy
yxyx

x

+
−

−=

−
−

−
+

=

+
−

+
+

=







I

VQ
tq == 

( )

2
2

222

22

where

xy
yxyx

ave

yxavex

R

R








+






 −
=

+
=

=+− 



SULIT      SKSK/DISEMBER2021/DKM2093 

13 
SULIT 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2
2

22
xy

yxyx
ave R 


 +







 −
=

+
=

y x 

xy 
p 

ave R 

  

 
 

  

− 
= 

 = 

2 
2 tan 

min max, 



SULIT      SKSK/DISEMBER2021/DKM2093 

14 
SULIT 

 



SULIT      SKSK/DISEMBER2021/DKM2093 

15 
SULIT 



SULIT      SKSK/DISEMBER2021/DKM2093 

16 
SULIT 



SULIT      SKSK/DISEMBER2021/DKM2093 

17 
SULIT 

 



SULIT      SKSK/DISEMBER2021/DKM2093 

18 
SULIT 

 



SULIT  SKSK/NOVEMBER2020/DKM2093 
 

SULIT  19 

 
 


