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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) Differentiate between the following terms. 

i. Velocity and acceleration      (2marks) 

ii. Kinetic and potential acceleration     (2marks) 

iii. Moment and couple     (2marks) 

iv. Centripetal and centrifugal forces     (2marks) 

v. Work and power     (2marks) 

b)  i ) A car starts from rest and accelerates to a speed of 72km/h over 500m. Calculate 

the acceleration and the time taken to attain the speed.   (4marks) 

ii) A flywheel is currently rotating at 180 r.p.m .After 20 seconds it is running at 140 

r.p.m.How many revolutions will it make and what time will elapse before it stops, if 

the retardation is uniform.     (6marks) 

c) Determine the moment of inertia and the radius gyration of the beam whose cross-

section is shown in figure 1 below.     (10marks) 

 

SECTION B – ANSWER ANY TWO QUESTIONS IN THIS SECTION 

QUESTION TWO (20 MARKS)  

a) State and explain the Newton’s laws of motion                                       (8marks) 

    

b) A wagon of mass 15 tonnes is pulled up an inclined ramp of 1 in 20 by a rope which is 

parallel to the incline and is being wound round a drum of 1m diameter. The drum, in 

turn is driven through a 40 to 1 reduction gear by an electric motor. The frictional 

resistance to the movement of the wagon is 1.2kN, and the efficiency of the gear drive is 

85 per cent. The bearing friction at the drum and motor shaft may be neglected. The 

rotating parts of the drum have a mass of 1.25 tonnes with a radius of gyration of 450mm 

and the rotating parts on the armature shaft have a mass of 110kg with a radius of 

gyration of 125 mm. If the motor is moving up and the shovel/ramp with a speed of 

1.8m/s, Determine: 

i. The tongue required by the motor     (6marks) 

ii. Power developed by the motor      (6marks) 
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QUESTION THREE (20 MARKS)  

a) A portrait is hang on a wall by two strings as shown in figure 2 below, if the tension on 

each string is 40N and the angle between the two strings is 60
o
, find the weight of the 

picture.     (5marks) 

b) A 20kg ball, attached to the end of a rope is revolved in horizontal circle with an angular 

speed of 5 rad/s. If the rod’s length is 60cm, what is the centripetal force? (5marks) 

c) A worker pulls a crate with a mass of 30kg from rest mong a horizontal floor, by 

applying a constant force of magnitude 50 N at an angle of 30
o
 to the horizontal. A 

frictional force of magnitude 20N acts and the crate whilst it is moving along the floor. If 

the block moves horizontally through 6m: 

i. Draw a diagram showing all the forces acting on the block. (3marks) 

ii. Calculate the work done by the horizontal component of the force (4marks) 

iii. Calculate the work done against friction.    (3marks) 

 

QUESTION FOUR (20 MARKS) 

a) An internal compression engine running has a crank, piston and connecting rod 

mechanisms as shown in figure 3 below. The crank length is 50mm while the connecting 

rod is 2 meters. The speed of crank is 180 r.p.m. When the crank rotates 45
o
 from the 

horizontal axis, Determine: 

i. The piston velocity       (5marks) 

ii. The angular velocity of the connecting rod                                           (5marks) 

iii. Velocity of point X  on the connecting rod which is 1.5 m from the Gudgeon pin. 

                                                                                                                (5 marks) 

b) Explain the principles of conversation of linear and angular momentum.     (5marks) 

                  

 


