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INSTRUCTIONS: Answer question one and any other two questions 

QUESTION ONE (30 MARKS) 

a) Differentiate between a vector and a scalar quantity     (2marks) 

b) A uniformly accelerated object covers a displacement of 200m. If the object starts from 

rest and reaches a velocity of 5 m/s at a displacement of 100 m mark, find the 

acceleration of the object        (4 marks) 

i) For the Vectors:  

 =  𝑝 2𝑖 +2𝑗 +3𝑘

 =  𝑞 - 2𝑗 +2𝑘

Find the dot product         (4 marks) 

 

ii) Sate the dimensions of momentum      (2 marks) 

c)  

i) Define systematic error       (1 mark) 

ii) State the principle of moments      (2 marks) 
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d) Calculate the change in kinetic energy when a car of mass 800 kg is accelerated at 0.3 

m/s2 for  a displacement of 50 m        

 (4 marks) 

e)  

i) Explain why for a constant tangential speed their exists centripetal acceleration in 

circular motion        (2 marks) 

ii) A man weighs 720 N when standing on a stationary lift. If the lift is accelerated at 

2 m/s2 down wards find the new weight of the man    (4 marks) 

f)  

i) Define inertia         (1 mark) 

ii) A stone falls from a building crane reaching a velocity of 20 m/s at a height of 20 

m from the ground. Determine the height from which the stone falls   

(4 marks) 

g) Explain why maximum static friction is higher that kinetic friction   (2 marks) 

QUESTION TWO (20 MKS) 

a) A soldier strikes a jet at 800 m above the ground level from the ground by shooting 

vertically upwards. If the plane was moving horizontally from a distance of 200 m, find 

the initial velocity of the bullet (5 mks) 

b) A car is moving at constant velocity of 5 m/s for 20 s. The car is brought to rest with a 

uniform deceleration in a distance of 50 m. Find: 

i) Acceleration of the car       (2 marks) 

ii) Time taken for the car to come to rest    (3 marks) 

iii) Sketch a velocity- time graph for the motion     (3marks) 

c) Show that the rate of change of momentum is equal to the force causing acceleration  

          (4 marks) 

d) Derive an equation for the displacement of a body exhibiting linear motion with uniform 

acceleration in terms of its acceleration (a), time (t) and initial velocity (U) (4 marks) 
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QUESTION THREE (20 MKS) 

a) A pendulum of mass 80 g and length of 72 cm revolves in a vertical circle. What is the 

minimum possible tangential speed of the pendulum      

          (5 marks) 

b) Two vectors are represented by: 

 =  𝑎 2𝑗 +4𝑘

 =  𝑏 2𝑖 +4𝑗 - 2𝑘

Find the cross product        (5 marks) 

c) A wheel rotates at 3000 revolutions per minute. If the radius of the wheel is 0.2 m, find: 

i) Periodic time of the wheel       (3 marks) 

ii) Angular velocity        (4 marks) 

iii) Linear speed of a particle at 16 cm from the centre of the wheel  (3 marks) 

QUESTION FOUR (20 MKS) 

a) Show that the change in kinetic energy of a body is equal to the work done in 

accelerating the body           

(7 marks) 

b) A bus moves up a hill of inclination of 150 to the horizontal. If the bus attains a velocity 

of 10 m/s in 40 seconds from rest and the total mass of the bus is 6400 Kg.Find 

i) Acceleration of the bus        (4 

marks) 

ii) Displacement covered in 40 seconds      (4 marks) 

iii) Total work done by the engine      (4 marks) 

c) A ball hits a wall at 20 m/s and bounces back along the same path. Assuming that the 

collision was perfectly elastic, determine the change in momentum of the ball if the mass 

of the ball was 250 g        (3 marks) 


