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CSE 213 Strength of Materials

QUESTION ONE — Compulsory (30 Marks)

a) Define the parallel axis theorem as used in strength of engineering materials. (2 Marks)
b) Derive an expression for stresses in bars of different materials arranged in parallel to support a load.
(4 Marks)
QL c)y Describe any three theories on engineering material failure (6 Marks) ,
#.td)! At a point in a material, an element is subjected to two dimensional normal stresses at right angle
Q2 to each other and shear stresses. From first principles find an expression for normal and shear stress
Bk ¢ ona plane inclined at an angle to one of the axis. (6 Marks)
‘v e) Define Poisson’s ratio and Bulk Modulus as used in strength of engineering materials ( 4 Marks)
i+ f)!. Explain with aid of sketches, circumferential and longitudinal stresses in thin walled pressure
i1 - vessels. Show that the longitudinal stress is half the circumferential stress. (4 Marks)
1. g) Two shafts having same length and material are joined in series to support a torque. If the ratio of
. their diameters is 2, what is the ratio of their shear stresses (4 Marks)

QUESTION TWO (20 Marks)

A beam is made of a timber section strengthened by securely bolting it to steel section as shown in Figure
Q2. If a moment of 50kNm is applied about the horizontal centroidal axis, determine a) the maximum
bending stress in the timber and steel. The modula ratio Esteet/Evimber is 20. (20 Marks)
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Figure: Q2
QUESTION THREE (20 Marks)

A steel bar 500mm long and 70mm in diameter is placed inside an aluminium tube having 75mm
inside:diameter and 100mm outside diameter. The aluminium is 0.15mm longer than the steel bar.
An axial load of 600kN is applied to the bar through a rigid cover plate as shown in Figure Q3.
Determine the stresses developed in the steel and aluminium tube. Modulus of Elasticity for steel
is 200kN/mm?2 and that of aluminium is 70kN/mm?2.
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CSE 213 Strength of Materials

QUESTION FOUR

A beam of cross section shown in Figure Q4 is subjected to a transverse shearing force of SO0kN.
Sketch the shear stress distribution across the section, showing the peak values. (20 Marks)
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