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SECTION A (25 Marks) 

Answer all the questions in this section in the spaces provided 

1. The following diagram shows the path of light after striking two mirrors at an angle.  

 

 

 

 

 

 

Determine the angle between the two mirrors.                                              (2marks) 

...........................................................................................................................................................................

.......................................................................................................................................................................... 

2. The figure shows the eye defect 

  

(a) Name the defect                                      (1mark) 

........................................................................................................................................................................... 

(b) State how the defect can be corrected.                                                               (1mark) 

...........................................................................................................................................................................

........................................................................................................................................................................... 

3. Explain why a plain sheet of paper and a plane mirror both reflect light yet only the plane mirror forms 

images while paper cannot form images.        (2 marks) 

..........................................................................................................................................................................

..........................................................................................................................................................................

.......................................................................................................................................................................... 

4. What property of light is suggested by the formation of shadows?    (1 mark) 
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………………………………………………………………………………………………………………… 

 

5. An object placed 15 cm from a convex lens forms an upright image which is magnified two times.  

Determine the focal length of the lens.                                                                        

 (3 marks) 

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

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

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

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

6. State one advantage of a lead-acid accumulator over a nickel-iron accumulator.           (1 mark) 

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

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

7. An electric bulb rated, 40W is operating on 240 V mains. Determine the resistance of its filament. 

             (3 marks) 

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

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

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

8.  Explain why earthing is necessary in the domestic wiring circuit.                                (1 mark) 

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

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

9. A positively charged rod is brought near the cap of a leaf electroscope. The cap is the earthed momentarily 

by touching with the finger. Finally, the rod is withdrawn. The electroscope is found to be negatively 

charged. Explain how this charge is acquired.                                                  (2 

marks) 

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

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

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

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

10. The force on a conductor carrying a current in a magnetic field can be varied by changing, among others, 

the magnitude of the current and the magnetic field strength. Name any other factor that can be changed to 

vary the force.                                                                                                 (1 

mark) 
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…………………………………………………………………………………………………………………

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

11. The table below carries information on the type of radiation, detector and use for some of the 

electromagnetic radiations.  

 

Type of radiation Detector Use 

Microwave Crystal detector, solid state diodes ...................................................... 

...................................... Thermopile, blackened bulb thermometer Warmth sensation 

 

        Fill in the blank spaces.                                                                                             (2 mark) 

12. The figures below show a convex 

mirror and a plane mirror of equal 

aperture 

 

 

By sketching a pair of incident and reflected rays for each(a) and (b) show how the convex mirror provides 

to the eye, a wider field of view than a plane mirror.                                 (2marks) 

 

13. Water is flowing in a very narrow stream from a water tap (faucet). A negatively-charged plastic strip is 

held close to the stream of water, as shown in the figure below. 
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The stream of water moves towards the plastic strip. Explain why this observation.  (2marks) 

....................................................................................................................................................................................................

....................................................................................................................................................................................................

................................................................................................................................................................................................... 

                                                           

SECTION B (55 MARKS) 

14.  a) Distinguish between transverse waves and longitudinal waves.                              (2 marks) 

 
....................................................................................................................................................................................................

....................................................................................................................................................................................................

................................................................................................................................................................................................... 

b) Plane water waves travels from a deep end into a shallow end in a swimming pool at a 

      velocity of 4m/s. if the wavelength of these waves in deep end is 6cm and in the shallow end 

      is 1.5cm, determine the velocity of these waves in the shallow end.                           (3 marks)  

 
....................................................................................................................................................................................................

....................................................................................................................................................................................................

................................................................................................................................................................................................... 

c)   State one factor that affects the velocity of sound in a solid.                        (1mark) 

 
....................................................................................................................................................................................................

....................................................................................................................................................................................................

.................................................................................................................................................................................................. 

d)   A disc siren with 200 holes is rotated at constant speed making 0.5 revolutions per second. If               

      air is blown towards the holes, calculate: 

      i) The frequency of sound produced.                                       (3marks) 

....................................................................................................................................................................................................

....................................................................................................................................................................................................

................................................................................................................................................................................................... 
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ii) The wavelength of the sound produced if velocity of sound in air is 340ms
-1                       

(2 marks)      

....................................................................................................................................................................................................

....................................................................................................................................................................................................

................................................................................................................................................................................................... 

c). State one way of reducing echoes in a room?                                                                  (1 mark) 

.............................................................................................................................................................................................

.............................................................................................................................................................................................

............................................................................................................................................................................................. 

 

 

15. a) State one advantage of an alkaline accumulator over lead acid accumulator.  (1 mark) 

…………………………………………………………………………..…………………………………

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

    b) Figure below shows resistors in a circuit. 

 

  

  

   

 

 

  

 Calculate Current through the 4  resistor.   (3 marks) 

…………………………………………………………………………..…………………………………

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

…………………………………………………………………………..…………………………………

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

 c) The graph below shows the Voltage current relationship for a certain battery.  
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Determine: 

(i) The e.m.f of the cell.              (1mark) 

 

 

 (ii) The internal resistance of the cell.                     (3marks) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..……………

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

 (e) Two coils T and S are wound on a soft iron core as shown. T has 1000 turns while S has 600 turns and 

resistance of 100Ω 

 

Calculate the maximum current measured by the ammeter.       (3marks) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..……………

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

16.  (a) The fig. shows as simple form of cathode ray tube, which produces a sharp shadow of a Maltese 

cross on a fluorescent screen.  
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(i) Explain what is meant by cathode rays.         (1mark)  

…………………………………………………………………………..…………………………………………

…………………………………………………………………………..………………………………………… 

(ii) What property of cathode rays does the fig. above illustrate      (1mark) 

…………………………………………………………………………..…………………………………………

………………………………………………………………………………………..………………………… 

 

 

(b) State one factor that affects photoelectric emission from a given metal surface.  (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

c). A graph of K.E of photoelectrons emitted by metal surface A against the frequency of radiation used 

is as shown below 

 

  From the graph;  

i) What is the significance of the gradient of the graph?      (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

 ii) What is the significance of OX         (1mark) 
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…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

d) The threshold frequency for potassium is 5.37 x 10
14

Hz. When the surface of potassium 

is illuminated by incident radiation from a source, photoelectrons are emitted with the speed of 7.9 

x10
5
m/s. Given that h=6.62 x 10

-34
 JS and me=9 x 10

-31
kg, calculate: 

i) The work function for potassium        (2marks) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..………… 

 

ii) The frequency of the incident radiation from the second source.    (3marks) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

…………………………………………………………………………..…………………………………

…………………………………………………………………………………………………………..…

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

17. Figure below shows the features of an X-ray tube. 

 

a) Name the parts marked with letters A and H        (2marks) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

b) Why is tungsten or Molybdenum metal most suitable materials for making part C (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

c) Why is part B made of thick copper metal       (1mark) 
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…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

d) Why should the machine should be surrounded by material G?    (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

e) Why is the tube evacuated?         (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

 

f)  What effect will increasing current at F have on x-ray produced?   (1mark)) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

g) What effect will increasing the p.d. between at B and F have on the x-rays produced (1mark)  

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

h) State one way in which cooling is achieved in this X-ray machine.    (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

18. .(a) State one difference between a capacitor and a cell.      (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..……………

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

 (b) Sketch the electrostatic field pattern due to the arrangement of the charges shown (1mark) 

            

  

(c)The diagram shows a parallel plate capacitor with a dielectric material in between the plate. 
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State how each of the following quantities are affected when the dielectric material is pulled out of the 

parallel plates. 

(i) The p.d across the plates.          (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

 

 

 (ii) The charge on the plates.          (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

 (iii) The capacitance of the system.         (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

 (d)Three capacitors of 1.5µF, 2.0 µF and 3.0 µF are connected in series to p.d. of 12V. Find the total 

charge stored in the arrangement            (3marks)  

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

(e)The figure below shows a capacitor C being charged. 
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 State what would be observed on the following when the switch is closed: 

(i) The milliameter           (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

 (ii) The voltmeter           (1mark) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

 

 (iii) Explain how the capacitor is charged.        (2marks) 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

…………………………………………………………………………..…………………………………

………………………………………………………………………………………………..…………… 

(c) On the axis provided, sketch the graph of voltage (V) against time (t)    (1mark) 
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