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· This paper consists of two sections A and B.
· Answer all the questions in the two sections in the spaces provided after each question.
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	SECTION
	QUESTION
	MAXIMUM
MARKS
	CANDIDATE’S SCORE

	A
	1 – 11
	25
	

	


B
	12
	10
	

	
	13
	10
	

	
	14
	13
	

	
	15
	10
	

	
	16
	12
	

	
	
TOTAL
	
80
	





SECTION A (45 MARKS)This paper consists of 11 printed pages.  Candidates are advised to check and to make sure all pages are printed.  


SECTION  A  25 MARKS
Answer all the questions in this section in the spaces provided

1.	A pin hole camera forms on the screen an image which appears upside down and magnified with the aid of a ray diagram, explain how this happens.		                  (2 marks)

[image: ]
√Correctly drawn rays 
√Image forming on the screen, larger than object.
	2.	A form one student has the following apparatus two cells, a switch, connecting wires and two bulbs.  Draw a possible circuit diagram for the arrangement that will allow the two bulbs to light simultaneously						       (2 marks) 
[image: ]

3.	An object is placed 30cm from a concave mirror of focal length 20cm.  Calculate the magnification									   (3 marks)
√
√
√
	4.	You are given three bars. One is magnetized with opposite poles at its ends.  Another is magnetized with consequent poles. The third is not magnetized. Describe an experiment which you would perform to identify each.			                       (2 marks)
	Suspend freely each bar in the earth’s magnetic field. The bar that rests point N – S direction is a magnet with opposite poles at each end.√ The bar that rests in any direction is unmagnetised and the bar that keep oscillating has consequent poles.√


5.	The diagram below shows a ray of light XY traveling through a glass block of critical 420 to point AFigure 1
430
A
Y
X










	On the same diagram, draw the path of the ray as it travels past point A.		                  
    (2 marks)

[image: IMG-20180319-WA0001]

6.	Sketch a displacement  time graph of a wave of frequency 4HZ and amplitude 3.0cm over a time interval of 1.5 seconds						               (3 marks)




[image: IMG-20180319-WA0001]


7.	The figure 2 below shows a diagram of circuit breaker	.Figure 2

Switch
Input








	Explain how it operates						            (3 marks)
When the switch is closed current flows √in the circuit lighting the bulb causing the soft iron to be magnetised.√ The soft iron is attracted breaking the circuit.√

	8.	Differentiate between longitudinal wave and transverse wave		 (1mark)
In transverse waves, the vibration of the particles is at right angles to the direction of wave travel while in longitudinal waves, the vibration of the particles is in a direction parallel to the direction of the wave travel√
9. A man standing between two walls claps his hands once and two echoes are heard; one after 1.0 seconds and another 1.8 seconds later. If the nearer wall is 170 m away from the man, calculate the distance between the two walls                                                                  (3 marks)



10. A positively charged rod is brought close to two neutral spheres A and B held by insulating handles as shown below. 

[image: ]
Figure 3
Identify the charge(s) on A and B, in figure 3 above.                                                    (2mks) 
A-Negative ,√ B-positive.√

11. Water waves from a given source move from a deep to a shallow end. What effect would this have on the;
(i)	Speed									(1mk)
decreases√
(ii)	Wavelength								(1mk)
decreases√
SECTION B (55 MARKS)
Answer all the questions in this section in the spaced provided

12.	Figure 4  below shows an electromagnetic relay being used to switch an electric motor on and off. The electromagnet consists of a coil of wire wrapped around a core. The motor in figure is switched off.
Motor
Springy metal strips
Contacts
Soft iron armature
Core
S
A
B
Pivot
Insulator






Figure 4

1. Suggest suitable material for the core. 				(1mark)

Soft iron√

1. What happens to the core when switch S is closed? 			(2marks)
The current flows through the solenoid;√ it is magnetized and attracts the soft iron 
          	armature√
1. Why do the contacts A and B close when the switch S is closed. 	(2marks)
The magnetized core attracts the soft iron armature. √The pivot armature pushes the  springy metal strip which joins contact and A B√

1. When the switch S is opened, what will happen to;
1. The core 							(1mark)
It loses its magnetism;√
1. Soft iron armature. 						(1mark)
Soft iron goes back to its original position thus switching off the current in the circuit√

1. Give one other application of an electromagnet. 			(1mark)
   Electric bell, telephone receiver, moving coil loudspeaker and circuit breaker ANY 1 CORRECT√
1. State two ways in which an electromagnet could be made more powerful. 											           (2marks)
 Using a soft iron core,√ increasing the current√ and
  Increasing the number of turns√- ANY 2 CORRECT

13.	(a) The figure 5 below shows a displacement-time graph of a wave.  The velocity of the wave is 100m/s.
[image: CEE20BA2]8
Figure 5

		Displacement,m
Metal (cm)
4

2
4
-8
-4
Time (Sec)
5
3
1






Determine;
		(i)	Amplitude							(1mark)
                                      8m√
		(ii)	Period								  (1mark)
                                          2seconds√ 
		(iii)	Frequency						    	 (2 marks)


√
		(iv)	Wavelength						  (3 marks)


 (b.) Figure 6 below represents crests of water waves approaching a wide opening.
[image: ]
Figure 6
Crests of the same water waves are now approaching a narrow opening. Sketch the crests after passing through the opening.	                                                                                  (2 marks)
[image: ]-wavelength maintained, √diffracted√

(c.) In the figure 7 below, a wave is approaching a reflector. Complete the diagram, indicating at least 3 wave fronts after reflection                                                                                 (1 mark)


[image: ]

Figure 7

[image: ]




14.	A student is provided with two resistors of value 2 Ω and 6 Ω
(a)	(i)	Draw a circuit diagram showing the resistors in series with each other 
and with a battery 						(1 mark)


[image: ]


(ii)	Calculate the total resistance of the circuit (assume negligible internal resistance)     							 (2 marks)
√
√
 (b)	Given that battery has an e.m.f of 3V and internal resistance 1.2Ω.  Calculate the current through.
	(i)	The 6 Ω resistor			    			(3 marks) 
√
√
√
	(ii)	The 2 Ω resistor when the two are in parallel.	           (3 marks)
In parallel
√


√
Current in 2Ohms
	            6/8    x 1.111
                           = 0.833A√

c )The graph below shows the variation of potential difference V with current I for a certain cell.
[image: ]
Figure 8
        From the graph determine 
i). The internal resistance of the cell					        (3 marks)
√
√
=3.658Ω√



ii). The e.m.f of the cell						         (1 mark)
√ -Check that student extrapolates graph to make reading.
15.	(a)	State Snell’s law 							(1mark)
	The ratio of the sine of the incident angle to that of the sine of the refracted angle is always a constant√
1.        A ray of light travelling from water to glass makes an angle of incident of 300. 
Find the angle of refraction in the glass. Refractive index of water =4/3. Refractive index of glass =3/2						(3 marks)
	
wg=


Sin r=
      r=26.40

1.        State the necessary and sufficient conditions for total internal reflection to 
		occur.		 							(2 marks)
Ray travelling from dense to rare medium, the angle of incidence in the dense medium1 must be greater than the critical angle.1

1.        You are provided with a glass block, a soft board, white sheet of paper and 
three optical pins. With the help of a diagram explain how you would use these apparatus to determine the refractive index of the glass block using real and apparent depth method.						(4marks)



[image: ]
· Place the white sheet of paper on the soft board, place the glass block on the sheet of paper and trace its outline. Stick a object pin at one end of the glass block.1
· With the eye position at A, stick pins P1 and P2 so that they are on the same line with the image. Do the same with the eye position at B and stick pins P3 andP4.1
· Join P1 and P2  to the image and also P3 and P4 to the image.
· Measure the A.D and R.D and find the refractive index using.
· =1
16. Figure 9 shows three capacitors connected between two points M and N

[image: ]
Figure 9

a)  Find the effective capacitance between M and N				(3 marks)

√
√
√

b) Determine the charge in the circuit if 3 V is applied across MN		(3 marks)
√





c. One of the factors which affect the capacitance of a parallel plate capacitor is the area of overlap of the plates. Name two other factors.				        (2mks)
Distance of Separation of the Plates√
Nature of the Dielectric√
d. The figure below shows a thin wire connected to a charge generator and placed close to a candle flame.
[image: ]
Explain why the candle flame is deflected as shown				        	(2 marks)
Burning flame contains positive and negative ions.√ When the sharp point is brought close to the flame, negative ions are attracted to the sharp point, while positive ions are repelled away from the sharp point.√
e.) Sketch the electric field patterns in the following situations:                                 (2 marks)


[image: ]


[image: ]√√
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5. (a) State two factors that affect the extent
of diffraction.

(b) The figure below shows water waves
in a ripple tank just when they are i
to cross the point where there is a %
barrier. Show the wavefronts as they
cross and after crossing the barrier.

6. Inan experiment to study interference in

sound waves, two identical loudspeakers
— are connected to an audio frequency
generator so that they act as coherent
sources S, and S, as shown in the figure
below.

(i)
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pL: 8 Waves II

Key Points

1.

All waves exhibit reflection, refraction,
diffraction and interference.

When a wave undergoes reflection,
diffraction and interference, its
wavelength remains unchanged, while
in refraction, both speed and wavelength
change, often resulting to change in
direction.

Waves interfere constructively or
destructively, depending on the relative
phase.

Stationary waves do not move through
the medium and therefore do not transfer
any energy from the source.

Revision Questions 24
Describe how the following can be
produced in a ripple tank:

(a) Plane waves.
(b) Circular waves.

Answer

(a) Plane waves may be produced by using

a straight edge as the dipper.

Answer

A wavefront is a surface containing all points
in a medium that are in phase at a given time
as the wave progresses.

3.
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» Place the white sheet of paper on the soft board, place the glass block on the
sheet of paper and trace its outline. Stick a object pin at one end of the glass
block.v'1

» With the eye position at A, stick pins P; and P; so that they are on the same line
with the image. Do the same with the eye position at B and stick pins P3
andP4.v'1

» Join P1 and P2_to the image and also P3 and P4 to the image.

» Measure the A.D and R.D and find the refractive index using.

_RD
n=5"1
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Key Points

»  Electric field is a region around a charged
particle where its influence is exerted.

»  Capacitors store electric charge and can
be arranged in parallel or in series.

~ Revision Questions 25 ———

1. (a) (1) Whatis an electric field line?

(ii) State the properties of electric
field lines.

(iii) Using appropriate diagrams,
distinguish between a weak and
a strong uniform field.

(b) Sketch the electric field patterns in
the following situations:
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Answer

(a) (1) An electric field line is a line drawn
to represent the path that would be
taken by a small free positive charge
placed in an electric field.

(b)

(ii) Electric field lines have the following
properties:
e Are directed away from a

positive charge, and towards a
negative charge.

*  Never cross each other.
*  Repel each other.
*  Donotpass through a conductor.

(iii) A uniform field is where the field
patterns are drawn parallel to each
other. For a weak field, the lines are
apart, compared to a strong field.

Weak electric field

Strong electric field
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(iii) (b) Explain how you would investigate
charge distribution in each of the
cases in part (a) above.

(c) In the arrangement shown below,

when the switch is closed, the candle
is blown away from the tip of the nail:

Nail
| Candle
(iv) flame
Supply of
charge
+ _
Answer

(@) () +E4
Y +
* +
; B + +

2. (a) Thefollowing figures show positively-

charged conductors mounted on
insulating stands. Indicate the charge
distribution on each conductor:

Uniform charge distribution
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special paper like grease proof paper which lets some light pass
through it (i.e. it is translucent).

Advantage

% It is able to form focused images on the film of objects both
near and far from the camera.

Image Formation by a Pinhole Camera

-Screen
g — e =
J‘ SRS EEye
Object i Image
The Length (Size) Of Image

e

% The length of the image formed depends on:
a) The distance of the object from the pinhole
b) The length of the camera box

MAGNIFICATION

e

<+ This is the ratio of the image size to the object size or the ratio
of the image distance to the object distance.
Image size

object size

Magnification =

PR re V- ,

ho=0bject height

hi=image height

u=object distance

v=image distance from pinhole
Given that magnification is m, then

Ry v hi v
m = —or m=- andso—+-=-

ho u hy u
Examples

1. A pinhole camera of length 15 cm forms an image 3cm
high of a man standing 9m in front of the camera what is

the height of the man?
h _ v
o u
0.03m _ 0.15m
h,  9m
0.03mx9m
ho=—015m - 18m

2. Lamp A of height 6cm stands in front of a pinhole camera
at a distance of 24 cm. The camera screen is 8cm from the
pinhole. What is the height of the image?

h; v

i

h, u
h 008 m

0.06m 024 m
0.0

h= 208 .06
1= 02am 0™

h;=2m
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« A pin-hole camera is made using a small rectangular box with a Object Image
pin hole at one end, a large rectangular hole at one end, a large
rectangular hole at the other end.
< The rectangular hole at the back is covered with a screen of
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