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QUESTION 1
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Figure 1
For the simply supported beam shown in Figure 1:
1.1 determine the support reactions at A and G, 4)
1.2 draw the shear force diagram, (12)
1.3 draw the bending moment diagram. (12)
[28]
QUESTION 2
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Figure 2
For the specimen AE shown in Figure 2, determine:
2.1  the force P if the member is in equilibrium, 2)
2.2 the stresses in the sections AB, BC, CD and DE, (12)
2.3 the change in length in each section, (4)
2.4  the total change in length. (5)

The following formulae may be used:

Al
E:E; E=—" o-:E * Al:P_[

£ g’ A AE

(23]
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QUESTION 3
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Figure 3

For the simple truss shown in Figure 3:

3.1 determine the support reactions at A and E, (4)
3.2 determine the forces and nature of the forces in each member. (30)

[34]
QUESTION 4

A steam boiler with an inside diameter of 2 m is 12 mm thick. The efficiencies of the
longitudinal and circumferential joints are 65 % and 58 % respectively. If the circumferential

stress (hoop) is 743 kPa and the factor of safety 5:

4.1 determine the ultimate tensile stress for the material, 3)
4.2 determine the safe pressure, if only the longitudinal stress is considered, (3)
43  determine the maximum safe pressure. (1)

The following formulae may be used:
_pSd s, = pcSd
= ! o=

43}% ZZT’L

L

[7]
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QUESTION 5

A composite rod at a temperature of 150° C consists of an aluminium rod 18 mm in diameter
and 250 mm long joined rigidly to the end of a steel rod 10 mm in diameter and 100 mm
long. If the ends of the composite rod are rigidly clamped at this temperature to restrict any
contraction on cooling, calculate the stress in the aluminium and steel if the temperature
drops to 15°C.

Let EaL= 70 GPa; Esy= 200 GPa; 0ta =23x10®/ °C; a7 =12x10/°C,

The following formulae may be used:

0,4,=0,0a,; Al =Al +Al = (%Jl +(%l s Al=lat+la,t

[10]
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