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INSTRUCTION: ANSWER 4 (FOUR) QUESTIONS ONLY. 

Please use the answer booklet provided. 

 

Question 1  

 

A beam is loaded as shown in the Figure 1. It has a square cross section of 200 mm on 

each side. 

 

Figure 1 

 

a)   Draw the shear and bending moment diagrams. Use the graph paper provided if you 

prefer. 

b)  Determine the x location and value of absolute maximum bending (flexural) stress in    

 the beam. 

 

 

c)  Determine the x location and value of absolute maximum shear stress in the beam. 

[25 marks] 
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Question 2  

 

The assembly shown in the Figure 2 consists of two A-36 steel suspender rods AC and 

BD pin connected to the 500 N uniform rigid beam AB. Determine the position, x, for the 

1500 N loading so that the beam remains in a horizontal position both before and after the 

load is applied. Each rod has a diameter of 12 mm. Is the value of E necessary to find the 

answer? Use E = 200 GPa, if necessary. 

 

[25 marks] 

 

Figure 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



JANUARY 2014             CONFIDENTIAL 

NMB 21104 SOLID MECHANICS      
   
   4 

Question 3  

 

The state of stress at a point on the lower surface of a student chair is shown in the Figure 

3. Using an appropriate method that you prefer, determine: 

 

a) The principal stresses. 

b) The maximum in-plane shear stress and its associated normal stress.  

c) And sketch the orientation of the element in each case (a) and (b) above.  

 

[25 marks] 

 

Figure 3 
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Question 4  

 

A member ABD which is acted upon by the force 150 N and its resultant internal loadings at a 

cross section containing point H are shown in the Figure 4. 

a) Find the value of N, V, M and T. 

b) Find corresponding normal and shear stresses at point H. 

 

[25 marks] 

 

 

           

Figure 4 
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Question 5  

 

Determine the maximum deflection of the beam shown in the Figure 5. The material has 

an elastic modulus of 200 GPa. 

[25 marks] 

 

 

 

Figure 5 

 

 

Question 6  

 

A viewing platform in a zoo is supported by a row of aluminum pipes having length of L = 

3.25m and outer diameter d = 100mm. The bases of the columns are set in concrete 

footings and the tops of the columns are pinned to the platform. The columns are being 

designed to support compressive loads of P = 100kN. 

 

Determine the minimum required thickness “t” of the columns if a safety factor n = 3 is 

required with respect to Euler buckling. (For aluminum, use 72 GPa for the modulus of 

elasticity and use 480 MPa for the yield strength or proportional limit) 

 [25 marks] 

 
 

END OF QUESTIONS
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