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INSTRUCTIONS TO CANDIDATES:
Attempt any five questions.
These values of physical quantities may be useful to you.
Acceleration due to gravity, g                                      =       10 ms-2
Specific heat capacity of water                                    =        4.2  x  103   J kg-1 K-1
Specific heat capacity of ice                                        =        2,100 Jkg-1 K-1
Speed of electromagnetic waves is          =  3  x  108 ms-1
Specific latent heat of ice                                           =        3.36  x  105  Jkg-1





1.(a)  (i)     What is centripetal force?                                                      (1 mark)
           (ii)   Give one importance of centripetal force in motion.                   (1 mark)

     (b)  (i)   State the principle of conservation of momentum.                     (1 mark)
           (ii)   An object of mass 2 kg travelling in a straight line with a velocity of
 20 ms-1 collides with, and sticks to, a stationary object of mass 3 kg.
Find their common velocity immediately after collision.              (4 marks)
 (iii) Why do the objects in (ii) eventually stop?     (1 mark)
    (c)   A car of mass 1,000 kg travelling at 20 ms-1 crashes into a brick wall and comes 
to rest in 0.5 seconds. 
(i)  State the energy changes that take place.       (2 marks)    
  (ii)  Calculate the average force exerted by the wall on the car.    (3 marks)
    (d) (i)  What is friction?                                                                        (1 mark)
 (ii)   Explain why a parachutist usually travels at a constant velocity for the last 
part of his drop.                                         (3 marks)
	
2.  (a)  Distinguish between a transverse wave and a longitudinal wave.       (2 marks)
    (b)   A radio station broadcasts on a frequency of 20 MHz. Determine the 
wavelength of the radio signal.    (3 marks)
     (c)   Straight waves which are equally spaced are produced in a ripple tank.
            (i)   Describe how the waves are produced.              (2 marks)
       (ii)  A barrier with a narrow gap is placed in the ripple tank such that the 
wavefronts strike it at a right angle.
Sketch a diagram showing the incident and emerging waves.     (2 marks) 
 (iii)  What property is demonstrated by the waves in (c) (ii) above.   (1 mark)

    (d)  Describe an experiment to determine the velocity of sound using a resonance 
tube method.     (6 marks)

3.  (a)  (i)   Draw a labeled diagram to show the formation of an image in a pinhole     
                 camera.       (3marks) 
          (ii)   Explain what would happen to the image if the pinhole were increased in 
size?                                                                                 (2 marks)
 (b)  State the laws of reflection of light.                                  (2 marks)
 (c)  An object, 4 cm high, is placed 15 cm in front of a concave mirror perpendicular 
to the principal axis. If the focal length of the mirror is 5 cm, draw a scale 
diagram and use it to find:
 (i)   the position of the image.                                         (5 marks)
  (ii)   the magnification produced.                                      (2 marks)
   (d)  Give twoapplications of concave mirrors.                           (2 marks) 
4.  (a)  State two advantages of using mercury in a thermometer.       (2 marks)
     (b)  Explain the following observation: In a clinical thermometer, mercury is 
enclosed  in a thin-walled glass bulb. (2 marks)

    (c)  (i)   Define specific heat capacity.                                             (1 mark)
          (ii)  With the aid of a circuit diagram, describe an electrical method for 
determining the specific latent heat of ice.          (6 marks)
    (d)  A piece of pure ice of mass 0.1 kg at -10 oC is heated until it turns into water at 
20 oC. Find the heat supplied.                           (5 marks)
5.  (a) State the law of magnetism.                                                    (1 mark)
     (b)  (i)  Two bar magnets are placed on a horizontal table with their north poles 
facing each other. Sketch the lines of force between them.   (2 marks)

           (ii)  Explain why the strength of a magnet cannot be increased beyond a certain 
limit.                                                                       (4 marks) 
          (iii)  Give two examples where permanent magnets are used.     (2 marks)
     (c)  With aid of a labelled  diagram, describe how a d.c. motor works.     (6 marks) 
     (d)  Suggest any oneimprovement that can be made on the motor to improve its   
           efficiency.                                                                                   (1 mark)

                                                                                                               P.T.O.
6.  (a)  (i)  Define moment of a force.                                                 (1 mark)
 (ii)  
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Fig.1                           F
The diagram in Fig. 1 shows a uniform beam PQ of length 4.5 m resting on supportsat R and S. If the beam has a weight of 150 N, determine the minimum downward force, F, applied at Q which would lift the beam clear off the support at R. (3 marks)
    (b)  A crate of mass 70 kg is pulled by a force of 150 N in a direction parallel to an 
inclined plane through a distance of 12 m up the plane. If in the process its 
centre of gravity is raised by 2 m, 
(i)   Find the increase in potential energy of the crate.                       (2 marks)  
  (ii)   Determine the work done by the force.         (2 marks)
  (iii)   Briefly explain why your answers in (i) and (ii) differ.                 (1 mark)

7.  (a)  A neutral metal sphere is resting on an insulating stand. Describe how the 
sphere can be charged positively by induction.                                  (4 marks)
     (b)  Explain how a lightning conductor safeguards a building during a thunderstorm.   
   (5 marks)
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The circuit in Fig. 2  shows a battery of e.m.f. 12 V and negligible internal 
resistance connected to resistors of 4Ω, 6Ω, 3Ω, and an ammeter. Find the 
ammeter reading. (4 marks)
  (d)  What is a fuse?                                          		(1 mark)

8.  (a)  (i)  Distinguish  between hard X-rays and soft X-rays.                  (1 mark)
     (b)  (i)  Describe briefly how X-rays are produced in an X- ray tube.    (3 marks)
           (ii)  Why is it necessary to have oil cooling the anode of anX- ray tube.                     
                                                                                                        (2 marks)
           (iii)  State two usesof X-rays in medicine.                                 (2 marks)
     (c)  (i)  Define radioactivity.                                                            (1 mark)  
           (ii)  A sample of a radioactive substance has 8.12 x 1010 atoms. The half-life of 
the substance is 21 minutes. Determine the number of atoms remaining 
undecayed  after 84 minutes.                                        (3 marks)
    (d)  (i)  Distinguish between nuclear fusion and nuclear fission.   (2 marks)
           (ii)  Explain how radioactive substances can be used as tracers in medicine to              
locate blood clots.      (2 marks)
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