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SECTION A (25MARKS)

Attempt all the questions in the spaces provided.

1. Figure 1 below shows three mirrors arranged at straight angles to each other. A ray of light is incident on one of the mirrors.

                       [image: image1.png]HHF
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Complete the diagram to show the path of the ray after reflection on each of the mirrors.           (3mks)
2. In testing for the sign of charge on a body, explain the behavior of a positively charged electroscope when charged bodies are brought closer to the electroscope.
            (2mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
3. a) Figure 3 shows two circuits in which identical dry cells and identical bulbs are used. Study the figure and answer the questions that follow. 
[image: image2.png](a)
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State and explain in which of the set up the bulb will be brighter                           (2mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
4. Figure 8 shows a graph of the variation of strength of a magnet and the magnetizing force for two materials X and Y. study it and answer the questions that follow

[image: image3.png]Figure 8




a) Identify the material that is a soft magnetic material 



            (1mk)
…………………………………………………………………………………………………
b) Repulsion and not attraction are considered to be the surest test for the polarity of a magnet. Give a reason for this   







            (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
5. State two uses of X-Rays in the field of medicine   



           (2mks)

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

6. A ship in an ocean sends out an ultra sound whose echo is received after 3 seconds. If the wavelength of the ultra sound in water is 7.5 cm, and the frequency of the transmitter is 20kHz, determine the depth of the ocean.




           (3mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
7. Figure 9 shows a current carrying wire at right angle to a cardboard. Iron fillings are sprinkled on the card and card slightly tapped.
                     [image: image4.png]Current flow
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Draw and indicate the direction of the magnetic field pattern displayed on the card.    (2mks)
8. A concave mirror of focal length 9cm produces a virtual image on its axis 6cm from the mirror. By calculation, determine the position of the object.                       
          (3mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
9. Complete the path of the ray shown until when it leaves the glass prism, given that refractive index for glass is n= 1.5 and the critical angle of glass is 420. (Show all the angles).
                      






            (2mks)

                              [image: image5.emf] 
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10. Describe how a magnet can be demagnetized using the electrical method.  
(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

11. State one advantage of alkaline accumulator over the lead acid accumulators.          (1mk)

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

12. Sketch an electric field pattern for an isolated negative charge.
                         (1mk)

SECTION B (55MARKS)

                         Attempt all the questions in the spaces provided
a) State Snell’s law of refraction.





           (1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) [image: image16.png]35
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In an experiment to determine the refractive index of a liquid, the liquid was poured into a measuring cylinder, a pin was placed at the bottom of the cylinder and another pin was used to locate the apparent position of the first pin.  The values of real and apparent depth were used to plot a graph in the figure below.
i) From the graph determine the refractive index of the liquid.

            (3mks)

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

ii) Given that velocity of light in vacuum is 3.0 x 108m/s, what would be the velocity of light in the liquid above?







(2mks)

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

c) State two conditions necessary for total internal reflection to occur.

(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

d) The figure below shows a ray of light incident on a glass-air interface.

[image: image17.png]


      
             Given that the refractive index of glass is 1.48, determine the value of(.
            (3mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
a) The figure shows a set-up used to study the factors that affect the capacitance of a capacitor.  A and B are metal plates each fixed to an insulted stand.  X is given a charge and Y is earthed. Study the set-up and answer the questions that follow.
[image: image6.png]



Describe how the set-up may be used to investigate the effect of the following on capacitance C.  State the observation made on the leaf in each case.

i. Increasing the separation distance d, between the plates.




(2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………
ii. Effective area between the plates.






 
(2mks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...….
b) The figure shows three capacitors connected to a 6V battery.
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Determine the;

i) Effective capacitance






 (3mks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...….
ii) Total charge stored 






(2mks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...…………………………………………………………………………………………………………
iii) Potential difference across the 4uF capacitor 



(3mks)

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...…………………………………………………………………………………………………………15. a) Figure 13 shows a wave front travelling between points A and B marked in the figure. Study the wave and answer the questions that follow
[image: image8.png]



i. State with a reason the type of wave given in the figure                                      (2 mks)

………………………………………………………………………………………………………………………………………………………………………………………………………………
ii. Given that the wave travels at a velocity v between A and B in time T, show that [image: image10.png]



(where f is the frequency of the wave).                                                                      (3mks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...……………………………………………………………………………………
b) In an experiment to observe interference patterns of light waves, a double slit is placed close to the source of monochromatic light as shown in figure 15.
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i. State the function of the double slit.
                                                
(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………iii. State and explain what is observed on the screen when white light is used in place of the monochromatic light.





                                  (3mks)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
16.  a) i. Define the term electrical resistance 



            
(1mk)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii) The filament of a heating coil is made using a long and thin wire. Explain these observations                                   




          (2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) Figure 11 shows three resistors. The readings of the voltmeter V is 9V. Study the diagram and answer the questions that follow

[image: image12.png]



Determine;

i. The effective resistance   





           
(2 mks)

ii. ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
iii. The current through the 5Ω resistor   





(3 mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………
c) State one cause of internal resistance of a cell   




            (1mk)

………………………………………………………………………………………………………………………………………………………………………………………………………………
d) Figure 12 shows two identical cells connected in series to ammeters and different resistors. Study the diagram and answer the questions that follow

[image: image13.png](@
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The ammeter reading in (a) is 0.5A while that in (b) is 0.25A. Determine 

i. The internal resistance of each of the cell 




          (2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
ii. The e.m.f of the each of the cell 





           (2mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
17. a) A real object of height 1cm placed 50cm from a converging lens forms a virtual image 100 mm from the lens.
Determine the focal length of the lens                                                                             (3mks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
b) The graph below shows the relationship between magnifications of the image  

    

  against image distance of a concave mirror.

\Given that the mirror formula for the graph is  [image: image15.png]


, Determine the;

(i) Focal length f of the mirror. 






(4mks)

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

(ii) From the graph determine the value of u when m =1            

(3mk)
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
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