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INSTRUCTION: Answer only FOUR questions. 

Please use the answer booklet provided. 

 

Question 1 

 

A wide flange beam with cross sectional area as shown in the Figure 1 below is loaded with 

multiple forces.  

  

Figure 1 

 

i. Express the internal shear and moment in terms of x. 

(10 marks) 

ii. Draw the shear and moment diagrams for the beam. 

(8 marks) 

iii. Determine the position and the magnitude of the absolute maximum bending 

(flexural) stress.  

(7 marks) 
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Question 2 

 

The rigid bar is supported by the pin-connected rod CB as shown in the Figure 2 that has a 

cross-sectional area of 14 mm2 and is made from 2014-T6 aluminium. Determine the vertical 

deflection of the bar at D when the distributed load is applied.  

 
Figure 2 

(25 marks) 
 

 

Question 3  

 

The state of stress at a point on the surface of loaded beam is shown on the element in the 

Figure 3. Use Mohr’s circle to determine the principal stresses and maximum in-plane shear 

stress. Show all necessary sketches. 

 

Figure 3 

(25 marks) 
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Question 4 

 

The steel tank (specific weight of γst = 78 kN/m3) in shown in the Figure 4 has an inner radius 

of 600 mm and a thickness of 12 mm. It is filled to the top with water (specific weight of γw = 

10 kN/m3). Determine the state of stress at point A. The tank is open at the top.  

   

 

Figure 4 

(25 marks) 

 

Question 5 

 

The steel cantilevered beam in the Figure 5 is loaded as shown. Determine: 

 

i. The elastic curve for the cantilevered beam using the x coordinate 

(13 marks) 

ii. The maximum slope and the maximum deflection 

(12 marks) 

Use E = 200 GPa. 

 

 

Figure 5 
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Question 6 

 

 

a. The A-36 steel W200 x 46 member shown in the Figure 6 is to be used as a pin-

connected column. Determine the largest axial load it can support before it either 

begins to buckle or the steel yields. 

 

 

Figure 6 

(15 marks) 

 

b. A steel tube with an outer diameter of 60 mm is used to transmit 7000 W when 

rotating at 30 rev/min. Determine the inner diameter d of the tube to the nearest mm 

if the allowable shear stress is τallow = 70 MPa. 

(10 marks) 

 

 

END OF QUESTION 
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APPENDIX 

Material 
Density ρ 
(Mg/m

3
) 

E 
(GPa) 

G 
(GPa) 

Yield Strength 
(MPa) Poisson’s 

Ratio 

Coef. Of 
Thermal 

Exp α 
(10

-6
/
o
C) 

Tens. Comp. Shear 

Aluminium 
2014-T6 

2.79 73.1 27 414 414 172 0.35 23 

Steel A-36 7.85 200 75 250 250 - 0.32 12 

 

Designation 
mm x kg/m 

Area 
A 

(mm
2
) 

Depth 
d  

(mm) 

Web 
thickness 

tw  
(mm)  

Flange 
width 

bf 

 (mm) 

Flange 
thickness 

tr  
(mm) 

x-x axis y-y axis 

I 
10

6
 

mm
4 

S 
(10

3
 

mm
3) 

r 
(mm) 

I 
10

6
 

mm
4 

S 
(10

3
 

mm
3) 

r 
(mm) 

W200 x 46 5890 203 7.24 203 11 45.5 448 87.9 15.3 151 51 

W360 x 45 5710 352 6.86 171 9.8 121 688 146 8.16 95.4 37.8 
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