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SECTION A (25 MARKS)
1. 
A car battery requires topping up with distilled water occasionally. Explain why this is
necessary and why distilled water is used





(2 marks)

2. 
The figure 1 below shows a ray incident at an angle of 20° on a plane mirror.

[image: image1.png]‘tay of light

yarmal line.

28

T TTIII T T

7T




If the mirror is rotated through an angle of 10° in an anticlockwise direction, determine its new angle of reflection.







(2 marks)
3.
State two factors that  affect the electrostatic force of attraction or repulsion between two charged bodies.                                                                                        
            (2 marks)
4. 
The following form part of electromagnetic spectrum. Visible light, infrared ,x-rays, gamma rays, radio waves and microwaves arrange them in order of increasing wavelength, (1 mark)
5. 
Sound is much clearer at night than during the day. Explain this phenomenon. 
(2 marks)

6. 
The refractive index of a rectangular glass prism is 1.42. A ray of monochromatic light is incident on glass face at 30° as shown in figure 2
[image: image2.png]



i. 
Show on the figure the path followed by the refracted ray of light through the block, 











(1 mark)
ii. 
Calculate the angle of emergence of light, from the prism.


(3 marks)
7. 
What property of light is demonstrated by formation of shadows?

    (1 mark)

8.
 Distinguish between electromotive force (emf) and Potential difference of a source of current.
(2 marks)
9. 
Fill the table 1 below.
	Radiation

	Detection

	Use



	
	Human Eye

	

	X - rays

	
	Radiology


	Infra - red

	Thermopile

	


10. 
In the space below draw a diagram to show how the air in a open pipe vibrates with a frequency of third overtone.






(2 marks)
11. 
Figure 3 below shows a current carrying coil in a magnetic field. The direction of the current and the resulting force are shown. Study the figure and answer questions i and ii.
[image: image3.jpg]



Label the poles of the magnets,
12.    Give a reason why attraction in magnetism is not regarded as a reliable method of testing for 

Polarity.








(1 mark)
13. 
Figure 4 represents a displacement — time graph for a wave.
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Sketch on the same axes, the displacement - time graph of a wave of the same frequency but
180° out of phase and with a smaller amplitude.
(1 mark)
14.
Figure 5 represents two parallel plates of a capacitor separated by a distance d. Each plate has an area of A square units.
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Suggest two adjustments that can be made so as to reduce the effective capacitance. 
(2marks)

SECTION B (55 MARKS)

15
a)
State Lenz’s laws.






(2 marks)
b)
The figure  6 below shows the north pole of a magnet approaching a solenoid
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i) Using Lenz’s law, indicate the direction of current through the galvanometer. 






(1mark)
ii) Explain the observation made when;

i. The magnet is moved away from the solenoid 
(1mark)
ii. The magnet is placed stationary in the solenoid 
(1mark)

c) 
A transformer is designed as shown in figure 7 below. If the primary coil has 2400 turns and the secondary has 200 turns calculate the p.d across BC assuming there are no energy losses in the transformer



 (3 marks)
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d) 
A transformer is used on a 240 V a,c supply, it delivers 12A at 120V to a heating element. If the transformer is 80% efficient, calculate;
i. 
the current in the primary coil.  ( 2 marks)
ii.
the energy lost in the transformer.  ( 2 marks) 
16
a) 
Give one reason why transmission of electric power is done at high voltages. 
(1mark)
b) 
Figure 8 below shows a connection of a three pin plug
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i. 
Identify any three mistakes in this wiring.


(3 marks)
ii. 
Suggest what would happen if this plug was connected to the mains of the 
socket.     






 (1 mark)
iii. 
Give two reasons why the earth pin is longer than the other two pins.











(2 marks)

c) 
An immersion heater rated 400QW is used continuously for 40 minutes per hour per day. Calculate the electricity bill for the month of January. (Standing charge is K.sh350 and each unit of KWh cost 5.75)



(3 marks)
17. 
a) 
A copper rod XY lies across two fixed metal rods P and Q connected to a battery 
as shown m figure 9. When the switch is closed the rod XY experiences a force.
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i. 
In which direction does the word XY experience the force? Indicate on the diagram.






(1 mark)
ii. 
What would be the direction of the force on XY if both the current and magnetic field are reversed simultaneously?


(1 mark)
(iii) State two ways in which the force on XY can be  increase    2 marks
iv. 
Name two instruments which make use of this effect.

2 marks
b) 
Figure 10 is a graph showing the relationship between the attractive force of an electromagnet of a soft iron bar verses the magnetizing current.
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i. 
Explain the shape of the Graph.



(2 marks)
ii. 
On the same axis, sketch a graph expected when a U-shaped iron core is used 
instead.







(1 mark)
18. 
Suppose you are provided with the following apparatus;

- metre rule

-lens and lens holder

-cardboard with cross wire

-white screen
- source of light
a) i. 
Sketch a diagram to show an arrangement of the apparatus that can he used to 
obtain various object distance (u) and their corresponding image distance (v).










(2 marks)
    ii. 
Describe an experiment that can be done to determine the focal length of the 
convex lens using the lens formula and the apparatus above.
           (3 marks)

iii)
Wambua a form four student drew a graph of i/u against 1/v and obtained the intercepts as 2.5 x 10-2 cm -1 and 2.3 x 10-2 cm -1 respectively use this value to determine the focal length of the lens used 


(3marks)

iv)
Determine the power of the lens in (iii) above 


(2marks)
b)
A defective eye focuses a distant object as shown in figure 11 below
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i. state the eye defect 






(1mark)
ii. 
suggest a suitable lens to correct the defect



(1mark)

ii. Draw a suitable diagram to show the correction of the defect. 
(2marks)

19
a)
(i)
State Ohm’s law 





 (1mark)
ii)
A thermistor is an Ohmic device to a certain level. Explain (2 marks)

iii) Explain why moving coil meters are unsuitable to use in alternating voltages.






(2marks)

iv). 
The figure 12 below shows circuit connected to a batter of 5 cells each of 2V and internal resistance of 0.2[image: image13.png]
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Calculate;

i) The effective resistance in the circuit 

2 marks

ii) The current through the 4[image: image16.png]


 resistors


3marks
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