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INSTRUCTIONS:  Answer question one and any other two questions 
      
 
QUESTION ONE (30 MARKS) 

a) Differentiate between the terms given below: 

(i) Impulse and linear momentum.       (2 Marks) 

(ii) Work and power.        (2 Marks) 

b) Define each of the following terms: 

(i) Angular momentum.        (1 Mark) 

(ii) Torque.         (1 Mark) 

c) A body moving with a uniform acceleration of 10m/s2 covers a distance of 320m.  If its 

initial velocity was 60m/s, find its final velocity.     (3 Marks) 

d) Two vectors r and s are such that = 4 + 3 − 2 and = 6 − 3 + 6.  Find r x s. (4 Marks) 

e) Show that the equation 2=2+2 is dimensionally correct.  The symbols have their usual 

meanings.           (3 Marks) 

f) The fan blades of a jet awaiting clearance are rotating with an angular velocity of -110 rad/s 

with the negative sign indicating a clockwise rotation.  As the plane takes off, the angular 

velocity of the blades reaches -330 rad/s in a time of 14s.  Find the angular acceleration of 

the blade.           (3 Marks) 
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g) (i) Define impulse.          (1 Mark) 

(ii)  A football of mass 5x10-2 is hit by a footballer, causing it to leave her foot at +60m/s.  

Find the magnitude of the impulse due to the hit.      (3 Marks)  

h) Give two examples of contact forces.       (2 Marks) 

i) A 3 x 102 kg piano is being lifted at a steady speed from ground level straight up to an 

apartment 10m above the ground.  The crane that is doing the lifting produces a steady power 

of 4x102 W.  How much time does it take to lift the piano?    (4 Marks) 

 

QUESTION TWO (20 MARKS) 

a) A bullet of mass m=5g hits a suspended wooden block (ballistic block) of mass 1kg at an 

initial velocity 0v and gets embedded in the block.  Together they swing to a maximum 

height h=5cm as illustrated in the diagram below.  Calculate:  

(i) The velocity of the system immediately after the bullet gets embedded. (4 Marks) 

(ii) Calculate the initial speed of the bullet.      (4 Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

b) A bus of total mass 7200 kg is moving along a horizontal road at 12m/s.  The bus is brought 

to rest in 10 seconds. 

(i) Calculate the momentum of the bus at initial velocity.    (3 Marks) 

(ii) Find the kinetic energy lost by the bus once it comes to rest.   (3 Marks) 

(iii) What is the work done in bringing the bus to rest.    (1 Mark) 
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c) Given the vector  = 2 + 3 − and = 4 − 5 + 6. 

(i) Find a.b.         (2 Marks) 

(ii) Find the angle formed between the 2 vectors.     (3 Marks) 

 

QUESTION THREE (20MARKS) 

a) Differentiate between elastic and inelastic collisions.     (2 Marks) 

b) In perfectly inelastic case, a pickup truck with mass 2.4 x 103 kg is travelling eastwards at 

+15m/s while a compact car with mass 9x102 kg is travelling westwards at -20 m/s.  The 

vehicles collide head on and become entangled after collision.  Find:  

(i) The common speed of the entangled vehicles after collision.  (4 Marks) 

(ii) The change in velocity of the pick up truck.      (3 Marks) 

(iii) Find the change in Kinetic energy of compact car.     (3 Marks) 

c) Derive the following equations of motion of body moving at constant acceleration along a 

straight line, where the symbols have their usual meaning.  

(i) +=0           (4 Marks) 

(ii) 2
2

1+=          (4 Marks)  

QUESTION FOUR (20 MARKS) 

a) A block of mass m1=1.6kg moves towards the right with a velocity +4m/s on a frictionless 

horizontal track.  It collides with a mass less spring attached to a second block of mass m2-

2.1kg moving to the left with a velocity -2.5m/s as shown in part (a) below. The spring has a 

spring constant 6x102N/M. 
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(i) Determine the velocity of block 2 when block 1 is moving to the right with a velocity 

3m/s as shown in part (b) above.      (5 Marks) 

(ii) Find the compression (x) of the spring.     (5 Marks)  

b) A projectile leaves the origin with an initial velocity →
0 .  If the velocity makes an angle 0θ

with the horizontal and assuming air resistance is negligible, and that the only external force 

acting on the body is gravity g.  

(i) Show that the range (R) of the projectile can be expressed as  

02
0

2

=          (5 Marks) 

(ii) Show that the maximum vertical height reached by the particle is given as 

2

2
0

2
0

=∆          (5 Marks) 

 


