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SULIT DJJ30103: STRENGTH OF MATERIALS

INSTRUCTION:

This section consists of TWO (2) structured essay questions. Answer ALL questions.

ARAHAN:

Bahagian ini mengandungi DUA (2) soalan esei berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(a) Relate between internal stress and temperature change by substituting equation

thermal strain to the stress equation. Fill in the blanks to get the thermal stress

formula.

Hubungkait antara tegasan dalaman dan perubahan suhu dengan

menggantikan persamaan terikan terma ke dalam persamaan tegasan. Isikan

tempat kosong untuk mendapatkan formula tegasan terma.

Given the strain equation:

Diketahui persamaan terikan:

AL
S

Thus by substituting equation

Dengan menggantikan persamaan

= a AT

Thermal strain created is
Terikan terma terhasil iaitu

Hence
Oleh itu = E (a AT)

into strain equation;
ke dalam persamaan

terikan;

So the thermal stress formula is
Jadi formula tegasan terma ialah

[5 marks]
[5 markah]
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Figure 1(b)/Rajah 1 (b)
[10 marks]
[10 markah]
(c) Three bars that each is made of different materials are connected together and

DJJ30103: STRENGTH OF MATERIALS

Figure 1(b) below shows a steel bar with 900mm long. The two ends are 40mm
and 30mm in diameter and the length of each rod is 200mm. The middle portion
of the bar is 15mm in diameter and 500mm long. If the bar is subjected to an
axial tensile load of 15KN, calculate the stress in each section, calculate the
stress in each section. Given E=200x10°N/mm?

Rajah 1(b) dibawah menunjukkan bar keluli mempunyai panjang 900mm.
Kedua hujungnya berdiameter 40mm dan 30mm dan panjang setiap rod ialah
200mm. Bahagian tengah bar berdiameter 15mm dan panjang 500mm. Jika bar
dikenakan beban tegangan paksi 15KN, kirakan tegasan dalam setiap
bahagian. Diberi E=200x10°N/mm?.

placed between two walls with the initial temperature is 12°c. Calculate the
force exerted on the rigid supports when the final temperature becomes 18°c.
Tiga bar setiap satu diperbuat daripada bahan yang berbeza disambungkan
bersama dan diletakkan diantara dua dinding apabila suhu awal ialah 12°c.
Kirakan daya yang dikenakan ke atas penyokong apabila suhu akhir menjadi
18°c.
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Figure 1(c)/Rajah 1(c)
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SULIT DJJ30103: STRENGTH OF MATERIALS
Given:
Diberi:
Steel ot = 12x10%/°% , Est = 200GPa , Ast =200mm?
Brass awr = 21x10%/°c , Ebr =100GPa , Abr = 450mm?
Copper acy =17x10°%/°c, Ecu=120GPa , Acu=515mm?
[10 marks]
[10 markah]
QUESTION 2
SOALAN 2

(@) List THREE (3) differences between centroid and centre of gravity.
senaraikan TIGA (3) perbezaan antara sentroid dan pusat graviti.

[6 marks]
[6 markah]

(b) Figure 2 (b) shows a cross section of a cantilever beam with loads.
Calculate the maximum bending stress in the beam.
Rasuk julur dengan beban dan keratan rentas seperti yang ditunjukkan dalam

Rajah 2(b). Kirakan tegasan lentur maksimum dalam rasuk.

2kN
M, T—)x6 kN-m e " 100 mm
I o v \4 16 mm - e
Cli=e ot
FJ‘ lmx» Im—=—15m —)‘ < 1m 4 16 mm -l | 100 mm
Tk 4m ]
Figure 2(b)/Rajah 2(b)
[14 marks]
[14 markah]

(c) A beam is subjected to a uniformly distributed load of 600N/m as shown
Figure 2(c). Determine the slope and maximum deflection that occurred on the

beam.
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Sebatang rasuk dikenakan beban teragih seragam 600N/m seperti yang

ditunjukkan dalam Rajah 2(c). Tentukan cerun dan pesongan maksimum yang
berlaku pada rasuk.

[5 marks]
[5 markah]
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Figure 2(c) Rajah 2(c)

SOALAN TAMAT
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