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SECTION A: (25 MARKS)
1.State the two laws of reflection of light.






(2 marks)

2.A positively charged rod is brought near the cap of a lightly charged electroscope. The leaf divergence first reduces and as the rod comes nearer, it�s divergence increases.


(a)
State the charge on the electroscope.





(1 mark)


(b)
Explain the behaviour on the leaf.






(2 marks)

3 The figure below shows a simple cell.  Use it to answer question 3 and 4 below.

[image: image1.png]




Name the parts labelled B.








(1 marks)

 Explain why the bulb goes off after sometimes.






(1 mark)

4. Why is repulsion the sure test for the polarity of a magnet?




(1 mark)

5. The figure below shows a container loader which uses electromagnet to offload containers from a ship.
[image: image6.png]Zinc





(i) Why should the container be made of iron?




(1 mark)


(ii)
State two ways in which the loader can be made to lift a heavier container.
(2 marks)

6.. The figure below shows an object O and its image I formed by a concave mirror.  The diagram is drawn to scale.

[image: image7.png]9\
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Using a suitable ray, determine the focal length (f) and the radius of curvature (r) of the 

mirror.










(3 marks)
f ������ cm

r������.. cm
7 The following are electromagnetic waves and some of their characteristics.

  A    - Have high penetrating power

    
         -Used to sterilize medical equipment
      
         - Used to detect flaws in metals in industry

B      - Causes heating effect

    -Used in cooking, heating and drying

    -Used in heat seeking missiles

            C       -High penetrating power

                      -Used to locate bone fractures

                      - Used to control germs and pests

Arrange the waves in order of increasing frequency                                

(1mark)

8. The figure below shows a 6V battery connected to an arrangement of resistors. Determine the current flowing through the 2Ω resistor.                                                         





(3marks)

   [image: image10.bmp]     
9.The figure below shows a set up to study sound waves.

[image: image8.png]—— from 4 mains

i 777,}72))

t— bottle.
d)\\\ elackric balf

Vocwin |






State and explain what is observed on the bell when the switch is closed.

(2 marks)

10.
A water wave whose wavelength is 7.5cm in the deep end of an inclined tank has a wavelength of 3.0cm in the shallow end.  If the speed of the wave in the shallow end is 0.6msˉ¹, calculate it’s speed in the deep end.





(3 marks)

11.
 The diagrams below show waves going through an opening.  Draw the wave patterns of the 
aperture.








                    
(2 marks)
[image: image9.png]



SECTION B:  (55 MARKS) ANSWER ALL THE QUESTIONS IN THIS SECTION
12.
 (a) (i) State the difference between gamma and X-rays in the way they are produced.
(1mk)

(ii) Give a reason why the target of an x ray tube is made of metals of high melting points.                                                                                 1mark)
(iii) State with a reason the effect on the x rays produced in an x ray tube, when pd across the tube is increased.                                                        

(2marks) 

(iv) X rays are used for detecting cracks in metal beams.                                                              

I. 
State the type of x-rays used.                                                                 
(1mark)
II. Give a reason for your answer in (i) above.                                                   
(1mark)
(b) in a certain  X ray tube the electrons are accelerated by the p.d. of 12000V. Assuming all the energy goes to produce X-rays, determine the frequency of x rays produced. (Planck�s constant = 6.62 x 10-34Js, charge of an electron = 1.6 x 1019 



(3 marks)                                                                                                                           
13 (a)  The figure below  shows the main features of a cathode ray tube (CRT) of a cathode ray oscilloscope 

             (CRO). 



  (i) Describe how the electrons are produced in the tube.                                   

 (2 marks)


  (ii) State and explain the function of the grid.                                                    

 (2 marks)

        (b) The diagram in figure below shows the screen of a CRO displaying the 

                waveform of a certain a.c. signal.     




                                                                                                          

                Determine:

                    (i) The frequency of the a.c. signal.                                                                  

(3 marks)

                    (ii) The peak to peak voltage of the a.c. signal.                                                            
(2 marks)

14 (a) .The diagram below shows the National Grid system.
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What type of transformer is;



X���������������� 







(1mark)

Y����������������.
                                                            

(1mark)




 
 b)   A house has the following appliances 

	Appliance
	Power rating W
	Time used in hours per day

	Cooker

TV set

Electric kettle

Radio
	4000

150

2000

300
	1

3

0.5

6


 i) 
Determine the appropriate fuse which would be required for the cooker and the radio respectively. The 240V mains available fuses are rated 40A, 35A, 20A, 13A, 3A &1A.








                                     
(2marks)   

ii) 
Calculate the total cost of electricity paid in a month of 30 days given that all the appliances are used as shown above and 1KWh costs ksh1.85.                                                
(3 marks)

iii) State with reason the fuse suitable for the mains switch.  



(2marks)

          (iv) State one advantage of using circuit breakers over fuses.



(1mark)

15 (a) State what is meant by refractive index of a material.





(1 mark)

     (b) The figure represents a ray of light falling normally on the curved surface of a semi-circular plastic block at X, meeting the opposite face at an angle of incidence of 300 and emerging into the air at an angle of 400. 


[image: image3.png]vl




(i) State and explain what happens to the ray as it moves from:

I) Air to glass at X.










(1marks)
II) From glass to air at O.









(1marks

(ii) Calculate refractive index of the plastic.                                                           
  

(3marks)
(iii) State the conditions to be satisfied for total internal reflection to occur. 



(2marks)

(iv)Calculate the critical angle for this plastic.                                                                     

(2marks)

16. (a) State what is meant by the term capacitance.                                                 


(1mark)

(b) State two factors that determine capacitance of a parallel plate capacitor



(2marks)

(c) The figure below shows a network of capacitors in series.

.[image: image4.emf]c1 c2
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 (i) Derive an expression for their effective capacitance CE       





(3marks)
 (ii) Given that C1=10.5µF, C2 =2µF and C3= 3µF.

 Calculate effective capacitance CEin (i) above and hence

Determine the charge stored on each capacitor.                                 




(3marks)

(d) State two applications of capacitors.
(2marks).

17 (a) Define the term principal focus for a convex lens




 
(l mark)

(b) 
Figure 7 below shows an object A and its image B when an optical device is placed 


between A and B



[image: image5.png]



i. 
State two characteristics of the image B 






(2marks) 
ii.
Name the optical device that should be placed between A to produce image B

(l mark)

iii. Find the angle at which two mirrors are inclined when the number of images formed by the mirror is eleven.












.(2 marks)
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