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SECTION A(25MKS) 

1. A spherical ball bearing of mass 0.0024 kg is held between the anvil and spindle of a 

micrometer screw gauge. The reading on the gauge when the jaws are closed without 

anything in between is 0.11mm. Use this information and the position of the scale in the 

figure below to answer the questions (a) and (b) below: 

 

 

 

 

 

a) What is the diameter of the ball bearing?     (2 marks) 

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

b) Find the density of the ball bearing.     (3 marks) 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… 

 

2. Figure below shows two identical hollow spheres. Sphere A is completely filled with the 

liquid while B is partially filled with an identical liquid. 

 

 

 

  A        B 

When the two spheres are rolled on a horizontal surface, it is observed that the sphere B stops 

earlier than sphere A. Explain this observation.     (2 marks) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

3. Diffusion in gases is faster than in liquids; state two reasons why this is so. (2 marks) 
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…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

4. A rod consists of glass on one part and copper on the other. The rod is wrapped with a 

piece of paper and then a flame passed below it. It is observed that the paper on the side 

with glass is charred while that on the side of copper is not. Explain this observation.  

          (1 mark) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

5. A needle may float on clean water but sinks when a detergent is added. Explain. (1 mark) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

6. A body is projected vertically upwards from the top of a building. Assuming that it lands 

at the base of the building. Sketch the velocity time graph of the motion. (2mks) 

 

 

 

 

 

 

 

 

7. The spiral springs shown in the figure below are identical. Each spring has a constant K = 

300N/m.Determine the extension caused by the 150N weight (Ignore weight of springs 

and connecting rods)       (3 marks) 

 

 

 

 

 

 

150N 
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8. A uniform 120m metal rod is pivoted near one of its ends and kept in equilibrium by a 

spring balance as shown in figure below. 

 

 

 

 

 

         

The reading indicated by the spring balance is 2.0N. Work out the mass of the metal rod. 

(g = 10N/kg)        (3 marks) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

9. Air is trapped in a thin capillary tube by a thread of mercury 5cm long as shown in figure 

below. 

 

 

 

 

 

 

 

Use the information in figure to calculate the value of atmospheric pressure in mmHg 

       (2 marks) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

26cm 

12cm 

5cm 

14cm 

Air 
5cm 

16cm 

Air 

     Mercury 
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10. State a reason why an air bubble increases in volume as it rises up the surface in a boiler. 

          (1 mark) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

11. An electric kettle with shiny outer surface is more efficient than one with a dull outer 

surface, give a reason for this.      (1 mark) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

12. A pipe of radius 3mm is connected to another pipe of radius 9mm. If water flows in the 

water pipe at a speed of 2ms
-1

, what is the speed in the narrower pipe (2 marks) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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SECTION  B (55MKS) 

13. (a) The moon goes round the earth at constant speed. Explain why it is true to say that the 

moon is accelerating.         (1 mark) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

  (b) A string of negligible mass has a bucket tied at the end. The string is 60cm long and 

the bucket has a mass of 45g. The bucket is swung horizontally making 6 revolutions per 

second.  

   Calculate: 

   (i) The angular velocity.      (2 mark) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

   (ii) The centripetal acceleration.     (2 marks) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

    (iii) The tension on the string.      (2 marks) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

    (iv)The linear velocity.      (2 mark) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 (c) Figure below shows of mass m = 200g attached to the centre of a rotating table with a 

string. The radius of the spring was varied and different values of angular velocity recorded. 

The mass of the body remained constant throughout the experiment. 

 

 

 r 

String  
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 The results obtained for angular velocity and radius were used to plot the following graph. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  From the graph above; 

  (i)  Calculate the value of the slope.     (3 marks) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

  (ii)  If  2
 and 

 

 
 are related by the equation;    

 

 
  

 

 
  find the value of P. (2 marks)  

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

  (iii) State the significance of P.      (1 mark) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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14. (a) State the Law of floatation.      (1 mark) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

   (b) A block of length 50cm, cross-sectional area of 5cm
2
 and density 1.4g/cm

3
 is 

completely immersed in a liquid of density 1.08g/cm3 find; 

  (i) The mass of the block       (2 marks) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

   (ii) The weight of the block in the liquid.     (3 marks) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………  

15. (a) Define the term heat capacity      (1mark) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

       (b) A block of metal of mass 150g at 100
o
C is dropped into a logged calorimeter of heat 

capacity 40Jk
-1

 containing 100g of water at 25
o
C. The temperature of the resulting mixture is 

34
o
C. (Specific heat capacity of water = 4200J/Kg/K) 

  Determine: - 

       (i)  Heat gained by calorimeter      (2marks) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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   (ii)  Heat gained by water       (2 marks) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

       (iii)  Heat lost by the metal block      (1mark) 

 …………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

        (iv) Specific heat capacity of the metal block    (3marks) 

 …………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

  

16. a)  (i) Define velocity ratio of a machine.                                                      (1 mark) 

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

  (ii)  Draw a labeled diagram of a pulley system with a velocity ratio of 5.  

(2 marks) 

 

 

 

 

 

 

 

            (iii) Suggest any two possible reasons why the efficiency does not reach the 100%     

                    mark.                                                                                                               (2 marks) 

For free KCSE Notes, Exams, and Past Papers Visit https://Teacher.co.ke/notes/



10 

© TRES 2021 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

(b)   The effort piston of a hydraulic machine is of radius 2.8 cm, while that of the  

 load piston is of radius 14cm. The machine raises a load of 120 kg at a constant  

 velocity through 2.5m. If the machine has an efficiency of 80%, find:- 

  (i) The velocity ratio of the hydraulic machine.   (2 mark) 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

      (ii) The mechanical advantage of the hydraulic machine. (2 marks) 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

              

(iii) The effort needed to raise the load.    (2 marks) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

17.  (a) (i) State Newton’s second law of motion.    (1 mark) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

       (ii) A striker kicks a ball of mass 250g initially at rest with a force of 75N. If the  

foot was in contact with the ball for 0.10sec. Calculate the take off velocity of  

the ball.        (2 marks) 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

For free KCSE Notes, Exams, and Past Papers Visit https://Teacher.co.ke/notes/



11 

© TRES 2021 

           (b) A bullet of mass 20g moving at 400 m/s strikes a block of wood of mass 3.5kg  

initially at rest. The bullet sticks into the block and the two move off together on a 

horizontal surface. 

      (i) Determine the initial common velocity of bullet and wooden block. (2 marks) 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

       (ii) What is the deceleration given the retarding force is 4 N?  (3 marks) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

 

18.  (a)  State what is meant by an ideal gas     (1mk) 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 (b)  The pressure acting in a gas in a container was changed steadily while the 

temperature of the gas was maintained constant. The value of volume V of the gas 

measured various values of pressure. The graph in the figure A shows the relation 

between the pressure P1 and the reciprocal of volume 1/V 
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Given that the relation between the pressure P1 and the value, V1 of the gas is given by 

PV = k Where k is a constant, use the graph to determine the value k (3marks) 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

(c)  A gas occupies a volume of 4000 litres temperature of 37°C and normal 

atmosphere pressure. Determine the new volume of the gas if it is heated at 

constant pressure to a temperature of 67°C (normal atmosphere pressure P = 1.01 

x 10
5
pa)        (2marks) 

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 
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