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SECTION A: 25 MARKS
1. Give one difference between luminous and non-luminous sources of light. 	          (1 mark)
....................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
2. When a negatively charged rod is brought near the cap of a leaf electroscope, the leaf rises. Explain this observation.                                                        		        (2 marks)
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
3. Figure 1 represents a displacement-time graph for a wave.
[image: ]
Figure 1
Determine the frequency of the wave. 					        (3 marks)
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

4. State the conditions necessary for a wave incident on a slit to be diffracted.        (2 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
5. Figure 2   shows the magnetic field pattern round a current-carrying conductor. Indicate on the conductor the direction of the current.                                                          (1 mark)

[image: ]
Figure 2

6. In an experiment to determine the focal length of a concave mirror, magnification M was determined for various image distances v. Figure 3 shows a graph of magnification M against image distance v for the results from the experiment.
[image: ]
Figure 3

Given that M = 1 -, determine the focal length f of the mirror. 		        (3 marks)
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

7. Why is repulsion the sure test for a magnet? 					          (1 mark)
............................................................................................................................................................................................................................................................................................................





8. A positively charged material was brought close to an insulated metallic ball as shown in
	Fig 4. State and explain the distribution of charge in the ball		        (2 marks)

[image: ]
Figure 4

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

9. Figure 5 shows a ray of light incident on an air bubble which is inside water,

[image: ]
Figure 5
Complete the ray to show the path it follows through the air bubble. 	          (1 mark)

10. Explain how polarization of a cell increases the cell’s internal resistance. 	        (2 marks)
………………........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

11. Explain why sound cannot be heard from far when one shouts in a forest	          (1 mark)
………………………………………………………………………………………………………
………………………………………………………………………………………………………

12. 

A cell of internal resistance O.5 is in a circuit containing a 10 resistor. A current 
of 2A flows in the circuit. Determine the emf of the cell. 			        (3 marks)
................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
13. A glass of thickness 14 cm is placed on a mark drawn on a plain paper. The mark is viewed is normally through the glass. Calculate the apparent depth of the mark and hence the vertical displacement (Refractive index of glass = 3/2)         		        (3 marks)  

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








SECTION B. (55 MARKS)
[bookmark: _Hlk130621051]Answer all questions in this section
14. (a) State the laws of refraction. 						                 (2 marks)

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) Give two advantages of totally internally reflecting prisms over plane mirrors.         (2 marks)
………………………………………………………………………………………………………
………………………………………………………………………………………………………
(c)  A ray of light is incident on a kerosene water interface as shown in figure 6 below. 
	
[image: ]
Figure 6
	Given that the refractive index of water and kerosene are 1.33 and 1.44 respectively,
		Determine 
		(i)	The refractive index for the kerosene – water interface	       (3 marks)
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
		(ii)	determine and show on the figure the path of the rays of light between the
			Kerosene-water surface					         (3marks)
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
		(iii)	Why does the colors of the light separate at the kerosene layer?     (1mark)
………………………………………………………………………………………………………
………………………………………………………………………………………………………
(iv) State and explain the observation that the eye above the two surfaces would see.							   	        (2 marks)
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………  15. (a)	State Ohm’s law								          (1 mark)
………………………………………………………………………………………………………
………………………………………………………………………………………………………
(b) State two factors that affect the resistance of a metallic conductor.                              (1 mark)                                (1mark) ………………………………………………………………………………………………………………………………………………………………………………………………………………




(c) Use the circuit in figure 7 below to answer the questions that follow (i) Calculate the total resistance in the circuit.                                                                                                     (3 marks) 
[image: ]
Figure 7
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

 (ii) Determine the current flowing through the 5 resistor.                                           (3 marks) ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………(d) The figure 8 below shows a simple cell.
Bulb
C
B









A
                Figure 8


I. Name the electrolyte    A…………………………………..                       (1 mark)





II. When the switch is closed the current flows in the direction shown making the bulb to glow for a while. Name the metals B and C                                  (2 marks)

B…………………………………….

C…………………………………….  

III. How can the bulb be made to light again for a longer period.                     (1 mark)

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

16.    (a)	Define capacitance of a capacitor					          (1 mark)
................................................................................................................................................................................................................................................................................................................................................................................................................................................
(b) The figure 9 below shows a charged electroscope two aluminium plates A and B arranged a shown
[image: ]
Figure 9
	State and explain the observations made when:
	(i)	d is reduced								        (2 marks)
...............................................................................................................................................................................................................................................................................................................................................................................................................................................

	(ii)	The plate A is more horizontally					        (2 marks)
..............................................................................................................................................................................................................................................................................................................................................................................................................................................
	(iii)	A sheet of polythene is placed between A and B			        (2 marks)
...............................................................................................................................................................................................................................................................................................................................................................................................................................................

(c)  The figure 10 below shows an arrangement of three capacitors of 4 µF, 6 µF, and 8 µF connected to a 12.0 V d.c power supply.

[image: ]
Figure 10
(i) Calculate the effective capacitance of the arrangement. 				        (3 marks)

[bookmark: _Hlk137739586]………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(ii) Calculate the charge on the 8 µF capacitor. 					        (3 marks)

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


17. In an experiment to study interference in sound waves, two identical loudspeakers are connected to an audio frequency generator so that they act as coherent sources S1 and S2 as shown in the figure 11 below
[image: ]
Figure 11
[bookmark: _Hlk137713382]
An observer walking several meters ahead and along a line parallel to S1 S2 identifies points A and A1 as the first positions of loud sound on either side after the loud sound at the middle position O between the two sources
(a) What is meant by the term coherent sources?                                                     (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(b) Name the type of interference occurring at points O, A andA1.                             (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………

(c) What name is given to the interference that occurs at point P exactly midway between O and A?                                                                                                                   (1 mark)
[bookmark: _Hlk137741429]………………………………………………………………………………………………………………………………………………………………………………………………………………
(d) What is an echo?                                                                                                     (1 mark)
[bookmark: _Hlk137743700]………………………………………………………………………………………………………………………………………………………………………………………………………………

 (e) A person standing 110 m from the foot of a cliff claps his hands and hears a sound 0.75 seconds later. Find the speed of sound in air.                                                                    (3 marks)
[bookmark: _Hlk137744045]………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………





18.  (a) State Fleming’s left-hand rule.                                                                          (1mark)
[bookmark: _Hlk137744460]………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(b) The figure 12 below shows a coil PQRS lying between two unlike magnetic pole of pieces A and B of an electric motor.
[image: ]
Figure 12


I. Identify the parts:                                                                                             ( 2 marks)
M. ………………………………………………………………………………………………………………………………………………………………………………………………………………
N. 
………………………………………………………………………………………………………………………………………………………………………………………………………………
II.  Given that PQRS rotates in a clockwise direction, state the polarity of A.     (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………
III.  State three ways how you would increase the speed of rotation of the coil.  (3 marks)
………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………………………………………………


(c) (i) Distinguish between soft and hard magnetic materials.                                      (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(ii) Which of the two types of materials is suitable for use as:
 • Compass needle?                                                                                                 (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………

• Core of an electromagnet?                                                                                 (1 mark)
………………………………………………………………………………………………………………………………………………………………………………………………………………


END
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(c) The figure below shows an arrangement of three capacitors of 4 pF, 6 pF, and 8 uF
connected to a 12.0 V d.c power supply.

4 puF
(0] | l‘L| (0]
|
8 uF
| H 6 uF
o | o o
(i) Calculate the effective capacitance of the arrangement. (3 marks)
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(a) Identify the parts:
M
N

(b) Giventhat PQRS rotates inaclockwise

direction, state the polarity of A.

(c) State how you would increase the

speed of rotation of the coil.

Answer
(a) M is carbon brush.

N is half ring or split ring commutator.

(b) State two ways in which the force
between the conductors can be
increased.

Describe with the aid of a diagram how

Maxwell’s corkscrew rule can be used

for determining the direction of magnetic

field around a conductor.

The figure below is an incomplete circuit
diagram for a U-shaped electromagnet.

(a) Complete the winding to make end B
an unlike pole to A.

(b) State the polarity of end A.
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