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INSTRUCTION: Answer FOUR (4) questions only. 

Answer on the answer booklet provided. 

 

 

Question 1 

 

The frame is subjected to the load of 4 kN which acts on member ABD at D, as shown in 

Figure 1 below. Pin C is subjected to double shear, whereas pin D is subjected to single 

shear and the allowable shear stress for the material is allow = 40 MPa. 

 

a) Determine the required diameter of the pins at C 

(13 marks) 

 

b) Determine the required diameter of the pins at D 

(12 marks) 

 

 

Figure 1 
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Question 2 

 

The pin-connected rigid rods AB and BC, as shown in Figure 2 below are inclined at  = 30º 

when they are unloaded. When the force P is applied,   becomes 30.2°.  

 

a) Determine the length of wire AC before the load P applied               

(10 marks) 

 

b) Determine the length of wire AC after the load P applied                

(10 marks) 

 

c) Determine the average normal strain developed in wire AC                 

(5 marks) 

 

 

Figure 2 
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Question 3 

 

A tension test was performed on a steel specimen having an original diameter of 12.5 mm 

and gauge length of 50 mm. The data is listed in the Table 1 below. Use a scale of 25 mm 

140 MPa and 25 mm= 0.05 mm/mm. Redraw the elastic region, using the same stress scale 

but a strain scale of 25 mm= 0.001 mm/mm.  

 

a) Plot the stress–strain diagram  

(13 marks) 

 

b) Determine approximately the modulus of elasticity, the yield stress, the ultimate 

stress, and the rupture stress.  

(12 marks) 

 

Table 1 

Load (kN) Elongation (mm) 

0.0 0.0 

7.0 0.0125 

21.0 0.0375 

36.0 0.0625 

50.0 0.0875 

53.0 0.125 

53.0 0.2 

54.0 0.5 

75.0 1.0 

90.0 2.5 

97.0 7.0 

87.8 10.0 

83.3 11.5 
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Question 4 

 

The 150-mm-diameter shaft is supported by a smooth journal bearing at E and a smooth 

thrust bearing at F, as shown in Figure 3 below. 

 

a) Determine the maximum shear stress developed in each segment of the shaft. 

(13 marks) 

 

b) Determine the required minimum wall thickness of the shaft, if the shaft has an outer 

diameter of 150 mm and made from material having an allowable shear stress of 85 

MPa. 

(12 marks) 

 

 

Figure 3 
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Question 5 

 

Beam AB with 2 supports is shown in Figure 4 below. A concentrated and a distributed force 

is applied to the respective beam AB. 

 

a) Express the internal shear and moment in terms of x. 

   (15 marks) 

  

b) Draw the shear and moment diagrams for the beam AB.  

(10 marks) 

 

 

Figure 4 

 

 

 

 

END OF QUESTION PAPER 
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