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Notes:  

1. A sheet that includes selected Basic Formulae and definitions is provided with this 
examination. 

2. Write clearly and show all calculations, FBDs, and units. 
 
 
 
 
 



Problem # 5 
 
The beam with the shown cross-section is subjected to a vertical shear force of 20 
kN. 

a) Determine the moment of inertia about the neutral axis. 
b) Determine the shear stress at point a. 
c) Determine the maximum shear stress and indicate where it acts. 
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Problem # 1 
  
In the assembly shown below, determine the maximum shear stress in shaft AB 
and shaft CD.  Also, determine the angle of twist of gear B and the angle of twist 
of end A.  
  
Note that shaft AB has a diameter of 30 mm and Shaft CD has a diameter of 25 
mm.  E and F are smooth bearings. 
 
G = 75 GPa  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T=2.5 kN.m 



Problem # 2 
 
The shaft is made from two segments: AB is a solid square section, and BC is a 
hollow thin section. 
  

a) Determine the maximum shear stress in the whole shaft and indicate its 
location. 

b) Determine the angle of twist at B. 
 
Gsteel = 75 GPa 
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Problem # 3 
 
Use the graphical method (i.e. areas summation) to draw shear force diagram 
(SFD) and bending moment diagram (BMD) for beam ABCDE. 
 
Note:  Reaction Ay

 = 50 kN (↑). 
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Problem # 4 
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