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INSTRUCTIONS: Answer question one and any other two questions 

QUESTION ONE – (30 MARKS) 
 
(a)  (i)  State the dimensions of density       (2 Marks) 
 
     (ii)  Define a line vector and give an example     (2 Marks) 
 
(b)  (i)  Differentiate between velocity and speed.      (2 Marks) 
 
     (ii)  A stone falling freely after being projected vertically upwards hits the ground at a  
           velocity of 50m/s.  Calculate the maximum height reached by the stone. (3 Marks)    
   
   (iii) Show that the rate of change of momentum of a body is equal to the force causing the  
          acceleration of the body.       (2 Marks) 
 
(c)  (i)  State the Newton’s 2nd law of motion.     (1 Mark) 
 
    (ii)  A passenger of mass 80kg is standing on the floor of an elevator.  What apparent weight  
           does the scale read for the passenger when the elevator is accelerating upwards at 2.0m/s2 
           (3 Marks) 
(d)  (i)  State 2 reasons why a body exhibiting uniform circular motion is said to be accelerating. 
           (2 Marks) 
 



      (ii)  A flywheel makes 1000 revolutions per minute.  What is the angular velocity of a  
             particle on the flywheel 12cm from the centre of the flywheel?  (2 Marks) 
 
     (iii)  State the Newton’s law of universal gravitation.    (1 Mark) 
 
     (iv)  Differentiate between neutral equilibrium and stable equilibrium.  (2 Marks) 
 
(e)  A water slide at an amusement pack has a parabolic shape.  A girl of mass 80kg starts at the  
      top of the slide 10.0m above the ground, what would be her speed at a point on the slide 5.0m  
      above the ground,  if we neglect all frictional forces.    (5 Marks) 
 
(f)  The vectors�̅ = 2� − 4� + 3� �� �� = � − �.  Find �̅. ��.                               (2 Marks) 
 
QUESTION TWO – (20 MARKS) 
 
(a)  A car starts from rest and attains a velocity of 20m/s in 5 seconds with uniform acceleration.  
      It maintains this velocity for the next 10 seconds before being brought to rest in 8 seconds.  
     Calculate: 

(i) Displacement for the whole journey.      (4 Marks) 
(ii)  Sketch a velocity time graph for the motion.     (3 Marks) 

 
(b)  Two trolley’s of mass 0.8kg moving in the positive x-direction with a velocity of 1.65m/s  
       and 0.5kg moving in positive y- direction at a speed of 2.24m/s undergo perfectly inelastic  
       collision and fuse together.  What is the common velocity immediately after collision. 

 (6 Marks) 
 (c)  Starting from the equation: 
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      Show that displacement can be obtained from the equation: 
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�!                                                                                                 (7 Marks) 

 
QUESTION THREE – (20 MARKS) 
 
(a)  A uniform bar of length 6m and mass 72kg is supported by 2 posts at point A, 2m from one  
      end and B, 5m from same end.  Determine the weight of the bar supported by each post. 
           (5 Marks) 
(b)  Show that the work done in moving an object in absence of frictional force is equal to the  
      change in kinetic energy of the body.      (6 Marks) 
 



 
(c)  A mass of 4.0kg is attached to the end of a light horizontal spring with a force constant  
      K= 15.0N/m.  The mass rests on a frictionless surface and it is initially displaced until the  
      spring is stretched by 0.5m. Determine: 

(i) The initial energy stores in the spring      (3 Marks) 
(ii)  Kinetic energy of the mass as it passes a point 0.2m from its initial position (4 Marks) 
(iii)The velocity of the mass as it passes the 0.2m position.   (2 Marks) 

 
QUESTION FOUR – (20 MARKS) 
 
 (a)  Two vectors "� and #� are given in unit vectors as: 
            � = 3� − 2� + 3�  
 #� = −� + 4� − 3� 
        Determine AB sin$ 
        Where $ is angle between the vectors "� and #�.     (5 Marks) 
 
(b)  A light string is wrapped 6 times around a wheel of radius 0.5m.  The wheel is rotated by  
       pulling the string with a constant force of 30N tangent to the wheel.  Find: 
 

(i) Work done in rotating the wheel      (5 Marks) 
(ii)  The final rotational kinetic energy of the wheel    (1 Mark) 
(iii)The maximum angular velocity of the wheel if the moment of inertia of the wheel is 10 

kgm2           (4 Marks) 
(c)  A car of mass 1500kg is travelling at a constant speed of 25m/s.  The forces or friction and  
      air resistance add up to 800N.  if the car is to climb a hill inclined at 15o.  what power is       
      needed.          (5 Marks) 
 


