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a) Given the above diagram, and using the relationship, 
2

2
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yd
EIM  , show that the deflection, y, at 

any point on the beam is given by; 
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        [10 marks] 

b)  

i) 

A 5m long cantilever beam carries a uniformly distributed load of 0.2 kN/m.  What is the minimum 

flexural stiffness required to limit the central deflection to 2mm neglecting the weight of the beam? 

[5 marks] 

ii) 

If the beam were to be made out of Aluminium (E=69GPa) what would the minimum second moment of 

area be? 

[1 mark] 

iii) 

Hence choose the lightest suitable beam from the below table assuming the beam is loaded about the x 

axis.  What would the weight of this beam be over the length required? 

           [4 marks] 

 

 

 

  



4) 

a) 

In the context of complex stress, explain what is meant by the terms ‘Principal Stress’ and ‘Principal 

Plane’? 

[3 marks] 

b) 

At a given section a shaft is subjected to a bending stress of 10MPa and a shear stress of 30MPa.   

 

i) Using the graph paper provided Draw Mohrs circle to represent the above condition. 

          [5 marks] 

 

Hence determine; 

ii) The principal stresses and the position of the planes on which these act.   

          [4 marks] 

iii) The maximum shear stress and the plane on which this acts   [2 marks] 

 

iv) Determine the tensile stress, which acting alone would produce the same maximum shear 

stress.         [3 marks] 

 

v) Determine the shear stress, which acting alone would produce the same maximum principal 

stress.         [3 marks] 

 

[REMEMBER TO ATTACH ANY GRAPH PAPER USED TO YOUR ANSWER BOOKLET] 

  



 

 

 

Graph paper for question 4,b,i 


