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INSTRUCTIONS:
Answer Question One (Compulsory) and Any Other Two Questions

QUESTION ONE (30 MARKS)

a) state the assumptions made in simple torsion theory (5 marks)

b) Derive the expression for section modulus for a hollow circular shaft. (5 marks)

C) Show that resilience due to shear loading is given by (10 marks)

2G

d) Derive the expressions for maximum stress and deflection for a close-coiled helical spring
subjected to axial torque T. (10 marks)

QUESTION TWO (20 MARKS)

a) Derive the expressions for deflection and maximum bending stress for a cantilever leaf
spring (quarter-elliptic type). (15 marks)

Examination Irregularity is punishable by expulsion Page 1 of 2



b) A leaf spring spans 1m and is simply supported at each end. It is made from 50 mm wide
and 6.5 thick. Determine the maximum load that can be placed at the centre such that the

maximum stress in the material shall not exceed 280N/mm?. (5 marks)

QUESTION THREE (20 MARKS)

a) A steel shaft AB of length 1.5 m long has a twisting moment of T = 1100Nm applied to
end B. this shaft diameter is 50mm. the other end A of the shaft is built into the wall.
Determine the maximum shear stress developed in the shaft and the angle of twist at end B.
assume G = 80GPa. Ignore the weight of the shaft. (8 marks)

b) If the maximum allowable shear stress of the shaft in (a) is 70MPa, what is the value of
maximum twisting moment that can be applied to the shaft? If the diameter of the shaft is

doubled, what is the maximum value of the twisting moment? (12 marks)

QUESTION FOUR (20 MARKYS)
A circular rod is bent into the shape of half ring and supported in a vertical plane as shown below.

Using castigliano’s theorem, determine horizontal movement of point C. EI is constant.
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QUESTION FIVE (20 MARKYS)
A concrete column of 600mm diameter and length 1.5m contains six 25mm diameter steel

reinforcing rods. If the column supports a load of 1500kN, determine the strain energy in the

COlllml’l. Estee] ZOOGPa, Econcrete = 25GPa
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