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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 # 4 
  
Rigid member ABCD, is supported by the pin and the two cables. 

a) Calculate the stresses in the cables due to the application of the shown 
force. 

b) Calculate the vertical displacement of point D. 
c) In one statement, explain what will happen to the stresses in the cables if 

the temperature of the steel cable only is increased. 
 

Esteel = 200 GPa 
Ealuminum = 70 GPa 

Cable Length Area (mm2) Material 
AF 1.5 m 315 Steel 
CE 1 m 600 Aluminum 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

A B C 

F 

E 

1 m 2 m 1 m 

30 kN 

D 

steel 

aluminum 



Problem # 1 
  
The beam is supported by a pin at A and link BC.  Determine:  

a) the average shear stresses in the pins at A and B, 
b) the average normal stress in link BC, 
c) the bearing stress between pin C and the link. 

 
 

All pins have a diameter of 20 mm. 
Thickness of link BC = 20 mm  

 
 

     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Details of  pin B 

Details of  pins A and C 



Problem # 2 
 
The rigid pipe is supported by a pin at C and a guy wire AB.  The pin has a 
diameter of 20 mm while the guy wire has a diameter of 10 mm.  If the allowable 
normal stress for the guy wire is σallow = 255 MPa and the allowable shear stress 
for the pin is τallow = 131 MPa, determine:  

a) the maximum Pmax  that can be applied to the assembly,  
b) the stretch in length and reduction in diameter of the guy wire AB.   
 
Use E = 68.9 GPa and ν = 0.35. 

    
    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 

Detail of connection at C 



Problem # 3 
 
Rod ABC has a negligible mass and only supports two axial loads P and 21 P as 
shown. If only part BC is subjected to a temperature change ∆Τ=  40 oC, 
determine: 

a.   the required value of P if the length ABC should remain unchanged, 
b.   the displacement δΒ  of point B, 
c.   the relative displacement δB/C, 
d.   the final length LAB. 

 
Given E = 70 GPa and α = 24 x 10- 6 / o C.  
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Problem # 5 
 
Block  A rests on block B as shown. Each block is a cube with initial dimensions 
200x200x200 mm. The 4 side-faces of block A are free to displace, while the 4 
side-faces of block B are prevented from expanding (i.e. restrained in the  x and y 
directions). Determine: 

a) the vertical displacement of the force F, 
b) the stress σx for block A, and for Block B, 
c) the value of the Shear Modulus (G) for block A. 

Ignore self-weight and any friction. 
 
E = 1 GPa , and v = 0.2  
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