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SYLIT DII3IE3  STRENGTH OF MATERIALS

INSTRUCTION: *
This section consists of FOUR (4) structured questions. Answer ALL questions.
ARAHAN:

Bahagian ini mengandungi EMPAT (4) soalan berstrukiur. Jawab SEMUA scalan.

QUESTION 1
SOALAN 1

(a) Identify each point shown in Figure 1(a) below.

Kenalpasti dan namakan titik-titik dalam Rajah (e} dibawah
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Figure 1(a) / Rajah 1{a)
[6 marks]
[6 markah)

CLO1 (b) A rod with a diameter of 30 mm is subjected to compressive force of 170 kN. This
C2 force causes a reduction of 0.17 x-10” m of the rod’s length. The initial length of the

rod is 250 mm. Determine the modulus of elasticity of this material.

Satu vod berdiameter 30 mm dikenakan daya mampatan sebanyak 170 EN. Beba,ﬁ ini

menyebabkan pengurangan panjang 0.17 x I 0 m. Panjang asal rod adalah 250 mm.

Tentukan modulus keanjalan bahan ini.

{8 marks}
18 markah]
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(c) A series composite bar consésts of steel and brass bar is fixed in betweﬁni two

rigid walls at 20°C shown in Figure 1{c) below. Calculate the stress induced in each
of the bars if the temperature is increased to 80°C. Given:

Bar majmuk sivi diperbuat davipada logam keluli dan tembaga diikar tegar di setiap
hujungnya pada suhu 20°C seperti Rajah 1{(c) dibawah . Kirakan tegasan pada setiap
bar apabila suhu meningkat sehingga mencapai 80 °C. Diberi:

Fiss = 107GN/M? , Olppass = 17.5 % 10°°/°C
Fge = 200GN/m?, oigea = 12.0 x 10°%°C

Ohmm s 2OEmIm

ﬁgsgmm H30mm

Steel / keluli Brass/ tembaga
Figure 1{c) / Rajah 1{c)

{11 marks]
{11 markah]

3 SULIY

; w‘mmMmmummmmmmmmiWMwmmi

e e e S L




CLO1
C2

CLO1
C3

CLO1
C3

SULIT DII3103 : STRENGTH OF MATERIALS

QUESTION 2 &
SOALAN 2

A simple supported beam that carries uniformly distributed load and concentrated load at
different distance as shown in Figure 2.

Satu rasuk disokong mudah yang dikenakan daya teragih seragam dan daya paksi pada
jarak yang berbeza seperti dalam Rajah 2.
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Figure 2/ Rajah 2

(a) Calculate the reaction force at point A and D
Kirakan daya tindak balas yang berlaku pada titik A dan D
[5 marks]
13 marfah)

(b) Calculate shear force and bending moment at all points along the beam.
Kirakan daya ricih dan momen lentur yang berlaku pada setiap titik disepanjang rasuk
[10 marks]
[ 10 markah]

(c) Draw the shear force and bending moment diagram for the beam. Determine the
maximum bending moment value from the diagram.
Lukiskan gambarajah daya ricih dan gambarajah momen lentur vasuk tersebut. Teniukan
nilai momen lentur maksimum daripada rajah tersebut.
[10 marks]
[10 markah]
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QUESTION 3

SOALAN 3

(a) Name SIX (6) symbols and their units from the following equation.
Senaraikan ENAM {6) symbol dan unit berdasarkan rumus berikut.

e E

) y"‘" R ' [6 marks]
[0 markah]

(b) A simple supported beam with rectangular cross section carrying a uniformly distributed

load of 10 kN\m is shown in Figure 3(b). Determine the maximum bending stress in the

beam.

Satu rasuk disangga mudah dengan berkeratan rentas segiempai membawa beban
teragih seragam 10 kN/m seperti dalam Rajah 3(b). Dapatkan tegasan lentur maksimuin

dalam rasuk.

55.5mm

122.2mm

A . 4m B

Figure 3(b) / Rajah 3{b)

{8 marks]
[8 markah)
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¢) Caleulate the slope at A for thefollowing beam shown in Figare 3(c) by using Double
Integration Method. ‘
Hitunghan kecerunan pada A bagi rasuk yang ditunjukkan dalam Rajah 3(c) dengan
menggunakan Kaedah Kamiran Berganda.

12 kN/m

i 3im 3m

E
%

E = 200 kN/mm?* l=8x10%Fmm?

Figure 3{c) / Rajah 3(c)
[11 marks]
[11 markah]

QUESTION 4
SOALAN 4

(a) Define and state the units for any FIVE (5) of the symbols from the torsion equation
below.
Takrifkan dan nyatakan unit-unit untuk mana-mana LIMA (5) simbol daripada

persamaan kilasan di bawah.

[Smarks]

{5 markah]
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sULIT DAI53103 : STRENGTH OF MATERIALS

CLO? (b) A hollow aluminium tube &¢ 2.75m length used in a roof structure has an outside
C2 diameter of 104mm and inside diameter of 82, If the tube is twisted in pure torsion
by torques acting at one end, calculate the angle of twist (in degree) when the
maximum shear stress is 48Mpa. Given, G = 28GPa
Sebatang tiub aluminium berongga sepanjang 2.75m digunakan dalam struldur

- bumbung berdiameter luar 104mm dan diameter dalam 82mm. Sekiranya tiub ity di
kilas disatu hujung dengan daya kilasan padu, kirakan sudut kilasan (dalom darjah)
apabila daya ricih maksimum adalah 48Mpa? Diberi, G = 28GPa.

[7 marks]
[7 markah)

CLO2 |(c) A circular compound shaft AB and BC are bonded together at point B where it is rigidly
3 fixed at both ends, A and C. The portion AB is made of brass and 450mm long and

50mm in diameter while BC is made of aluminium and 300mm long with 38mm in

diameter. If a twisting moment of 1.2kNm is applied at B, calculate the maximum
shearing stress for:

Sebatang shaf majmuk berputar AB dan BC digabungkan bersama di titik B yang mona

kedua-dua hujung A dan C adalah tetap. Bahagion AB adalah tembaga dengan

panjangnya 450mm dan berdiameter 50mm sementara bahagian BC adalah aluminium
dengan panjangnya 300mm dan berdiometer 38mm. Sekiranya momen kilasan sebanyalk

1.2kNm dikenakan di B, tentukan daya ricih_ maksumum untuk:
i Brass cylinder bar / Bar silinder iémbaga

ii. Aluminium cylinder bar / Bar silinder aluminium
Given / Diberi, Gprss = 39GN/m? and Gatminium = 26GN/m>

[13 marks]
{13 markah]

SOALAN TAMAT
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!r LIST OF FORMULA Bﬂéglﬁé - STRENGTH OF MATERIALS

TORCES ON MATERIALS
1. Safetyfactor = Maximum Stress
' Work Stress
laterial strain

2. Poisson’s Ratio, v = — -
longitudinal strain

Flongation X« 100 %

3. Percent Elongation =
Length

?A ”"A
[=80  100%

4,  Percent reduction in area =
o

5. StrainEnergy, U = éPAL

1. Equation of a parallel composite bar subjected to a temperature change.

e} .
b S E = (o - o) At
k. E,
2. Eguation of a series composite bar subjected to a temperature change.

RL, | B,

= Afler, L, + o, L
A{E; AZEZ ( | Sl 4 2 2)
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TORSION OF SHAFT

1. TORSION FORMULA

T 7 GO
J R L
9. POLAR MOMENT OF INERTIA
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J="2
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3. SERIES COMPOSITE SHAET
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