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1. Explain briefly the meaning of the following terms: Normal stress, Young's
modulus, Poisson’s ratio, and coefficient of thermal expansion.

A short tubular column is 900mm long and is subjected to an axial compressive force
of 250kN. The section has an inside diameter of 140mm and a wall thickness of
10mm. Calculate the changes in the length and diameter of the column due to this
load. If the temperature of the column is then raised by 25°C, determine the final
column length and diameter. The column is made from an aluminium alloy having the
following properties: E= 70GPa, v =0.3 and a =23 x 10 /°C.

2. Stating your assun})tions clearly and defining the symbols used, derive the torsion
formula for circular shafts

A rotor shaft is required to transmit 500 kW of power at 1200 rpm. Determine a
suitable shaft diameter if the maximum torsional shear stress in the shaft is 75MPa.

3. Stating your assumptions clearly and defining all the symbols used, derive the
following expression for the volumetric strain in a thin walled spherical pressure
vessel.
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A 3m diameter spherical pressure vessel is used to store gas at a pressure of 300kPa.
Determine the required wall thickness if the maximum allowable normal stress is
100MPa. Using this thickness, what is the increase in volume of the vessel? Assume
that E=200GPa and v =0.3.

4. A complex stress system, comprising direct stresses together with a set of_
complementary shear stresses, exists at a point in a linearly elastic, isotropic solid as
shown in Figure 1. Use Mohr’s circle to determine the principal stresses, the principal
planes and the maximum shear stress at the point.
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