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QUESTION ONE  

a) Define the following terms:         (4marks) 

i. Direct stress  
ii. Bending stress  
iii.  Principal stress and  
iv. Principal plane 

b) A thin sheet of material is subjected to a tensile stress of 80 MN/m2, in a certain direction. One surface 
of the sheet is polished, and on this surface fine lines are ruled to form a square of side 5 cm, one 
diagonal of the square being parallel to the direction of the tensile stresses. If E = 200 GN/m2, and v = 
0.3, estimate the alteration in the lengths of the sides of the square, and the changes in the angles at the 
corners of the square.         (5marks) 

c) What do you understand by the term “Theories of failure”?     (4marks) 
d) Name three important theories of failure.       (3marks) 
e) Define stress and strain. Write down the SI units of stress.     (3marks) 
f) A steel bolt, 2.50 cm in diameter, carries a tensile load of 40 kN. Estimate the average tensile stress at 

the section a and at the screwed section b, where the diameter at the root of the thread is 2.10 cm.  
         (4marks) 

 

g) From tests on a magnesium alloy, it is found that E is 45 GN/m2 and G is 17 GN/m2. Estimate the value 
of Poisson’s ratio.          (3marks) 

h) By use of sketches, prove that an eccentric load causes a direct stress as well as bending stress.  
           (4marks) 
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QUESTION TWO 

a) A solid shaft of diameter 80mm is subjected to a twisting moment of 8MN mm and a bending moment 
of 5MN mm at a point. Determine:        (8marks) 

i) Principal stress and 
ii)  Position of the plane on which they act 

b) The maximum allowable shear stress in a hollow shaft of external diameter equal to twice the internal 
diameter, is 80N/mm2. Determine the diameter of the shaft if it is subjected to a torque of 4x106 Nmm 
and a bending moment of 3x106Nmm.       (7marks) 

 

QUESTION THREE 

a) A circular bar is subjected to an axial pull of 100kN. If the maximum intensity of shear stress on any 
oblique plane is not to exceed 60MN/m2, determine the diameter of the bar.  (5marks) 

 
b) A short metallic column of 500mm2 cross-sectional area carries an axial compressive load of 100kN. 

For a plane inclined at 600 with the direction of load, calculate:   (10marks) 
i) Normal stress 
ii)  Tangential stress 
iii)  Resultant stress 
iv) Maximum shear stress, and 
v) Obliquity of the resultant stress. 

 

QUESTION FOUR 

a) Define Morh’s circle and state three (3) cases where Morh’s circle is drawn?.  (4marks). 
 

b) Draw the Mohr’s stress circle for direct stresses of 65MN/m2 (tensile) and 35 MN/m2 (compressive) 
and estimate the magnitude and direction of the resultant stresses on planes making angles of 200 and 
650 with the plane of the first principal stress. Find also the normal and tangential stresses on these 
planes.           (11marks) 

 

QUESTION FIVE 

a) A short column of external diameter 40cm and internal diameter 20cm carries an eccentric load of 
80kN. Find the greatest eccentricity which the load can have without producing tension on the cross-
section.           (7marks) 

b) A short column of rectangular cross section 80mm by 60mm carries a load of 40 kN at a point 20mm 
from the longer side and 35mm from the shorter side. Determine the maximum compressive and tensile 
stresses in the section.         (8marks) 


