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INSTRUCTIONS AND INFORMATION TO THE CANDIDATE: 

1. The question paper contains seven (7) questions. 

2. Answer any five{5) questions. 

3. Each question carries 20 marks. 

4 . Use of calcu lators is permissible. 
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Question one 

With the aid of diagrams describe the six fundamental ptinciples of engineering mechanics. [20] 

Question two 

(a) With reference to Figure Q2a, explain the term "Associative" when adding a number of 
vectors. 

p 
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Figure Q2a Vector addition 

[4] 

(b) Use the diagram in Figure 2a to explain the term "Commutative" when adding a number of 
vectors. 

(c) Determine the resultant force of the two forces acting on the pin in Figure Q2b using: 
i. The graphical method, 
i i. The trigonometric method. 

I 

Figure Q2b Force systems 
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Question three 

Refer to the ttuss in Figure Q3, and determine the forces in members in all the members using 
method of sections. [20] 

Question four 
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Figure Q3 Truss under loading 

Refer to the tmss in Figure Q3, detetmine the forces in members DF, DG and EG using the method 
of sections. [20] 

Question five 

(a) The following statements are made on ftictional forces: 
i. Friction forces are independent of an area, 
ii. Friction forces are independent of the temperature and 
lll. Friction forces are independent of speed. 

Are the statements tme or false, justify your answers. [6] 

(b) A rigid body is resting on a rough surface, A force is applied to this body until it's now in 
motion. Describe the variation of the applied load P to the frictional force F. [ 4] 

(c) A force of 1 OON drags a 400N block by a friction less rope at an angle of 30° above the 
horizontal surface. If the coefficient of kinetic friction is Jlk=0.3. What substituted force F 
will produce a constant speed. [1 0] 
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Question six 

(a) For the beam loaded in Figure Q6 ,write eqautions for the variation of the shear force and 
bending moment along the beam . [5] 

(b) Draw the shear force and bending moment diagrams. [5] 
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Figure Q 6a,b Beam und er loadin g 
(c) Refer to Figure Q6c below, use the differential method to derive the relationship between: 

i. The shear force (V) and the intensity (w). [5] 
ii. The shear force (V) and the bending moment (M) diagrams. [5] 
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Figure Q 6c Beam under loading 
Question seven 

Locate the centroid of the geometrical shape shown in Figure Q7 below. [20] 

I ~0 nun 
f"l =no mm 
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Figure Q 7 Composite shape 

E nd of examination ! ! ! 
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