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Question ONE 

a) State the condition for a body to be deemed to be in equilibrium (5marks) 

b) Draw the free body diagram of figure 1 (5 Marks) 

c) Determine the magnitude and directions of all the forces. Let OA =15 cm, AB = 48cm, angle BOA = 30 o 

and torque on link 2 to be taken as 7000 Ncm. (10 marks). 
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Question TWO 

The four bar linkage shown in figure 2 has a crank 2 driven by an input torque 𝑇2 and an external load 𝑃 =

2000 𝑁 < 200𝑜 acting on point Q on link 4.  

a) Draw the free body diagram (5 marks) 

b) Determine force 𝐹34 (15 marks)   
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Question THREE 

The driver of a simple helical train is shown in figure 3 is right handed helical gear having a pitch radius of 5 

cm , a traverse pressure angle 20𝑜 and a helix angle  30𝑜.The pitch radii of the idler  wheel and the driven gear 

are 8 and 6 cm respectively. Let  the input torque be taken as 20 KNcm .   

a) Draw the free body diagram (10 marks) 

b) Determine the shaft forces (10 marks) 
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Question FOUR 

Determine the reactions at the supports and the magnitude forces in each member of the frame shown in 

figure 4. (20 marks) 

                                           

 

Question FIVE 

a) A beam is loaded as shown in figure 5.  Determine and draw the shear force diagram (10 marks) 

b) Determine and draw the bending moment diagram (10 marks) 
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