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Instructions to candidates: 

1. Answer question One and Any Other Two questions. 

2. Mobile phones are not allowed in the examination room. 

3. You are not allowed to write on this examination question paper. 
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SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION 

QUESTION ONE (30 MARKS)  

a) Define the following terms 

    

i) Mechanics                      (1 mark) 

ii) Moment of force            (1 mark) 

iii) Work             (1 mark) 

iv) Force             (1 mark) 

 

b) i) The displacement of a particle is given by the equation 

S = 2t
3
 +t

2
 +6 where S is in meter and t is in seconds. Determine the displacement of the particle 

when the velocity changes from 8 m/s to 20 m/s.       (4 marks) 

 

ii) Determine the acceleration at the instant when the velocity of the particle is 30 m/s. (4 marks) 

 

c) Determine the tension developed on ropes OA & OB for equilibrium to be achieved when the two 

ropes support a street sign weighing 15 kg (figure 1).     (5 marks) 

 

d) A fly wheel runs at 240 r.p.m. After 30 seconds, the flywheel speed reduces to 140 r.p.m. If the 

retardation is uniform, determine; 

 

i) Time taken for the wheel to stop       (2 marks) 

 

ii) Number of revolutions it takes before stopping     (3 marks) 

 

e) Determine the moment of inertia and radius of gyration for beam shown in figure 2 attached below.

            (10marks) 
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SECTION B – ANSWER ANY TWO QUESTIONS IN THIS SECTION 

QUESTION TWO (20 MARKS)  

 

2. a) The members of a roof truss are connected by pins at a joint 0 as shown in figure 3 below. 

Determine the magnitudes of F1 and F2 if the members are in equilibrium,  

Take ϴ = 60º          (10 marks) 

b) Determine the center of gravity for figure 4 below.    (10 marks) 

QUESTION THREE (20 MARKS)  

3 a).A body of mass 2 kg is tied to a string and rotated in a vertical circle at a speed of 5 rev/s. If the 

radius of the circle is 2m: determine the tension in the string when the body is at top and bottom of the 

circle.                (6 marks) 

b) State and explain the principle of conservation of linear momentum.         (4 marks) 

 

c) A ball impinges directly on another similar ball which is at rest. The velocity of the first ball is 

reduced to rest after impact. Determine the coefficient of restitution if half of the initial kinetic energy 

is lost by the impact.          (10 marks) 

QUESTION FOUR (20 MARKS)  

4a) State the Newtons second law of motion and explain its importance in engineering. (5 marks) 

b) Two bodies of masses 15 kg and 5 kg are placed on top of two rough surfaces as shown in figure 5 

below. Assuming the coefficient of friction to be 0.3, determine the resulting acceleration. (15 marks) 

 

 

 


