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1 
... SECTION A (2SMKS) 

1. (a) State the property oflight that a pinhole camera illustrates (1 mk) 

' I ···················••:••· ................................................ ················ ........ . 
(b) Figure 1 below shows a ray of light incident on a plane mirror

Fig r� 1 

(i) On the diagram, indicate the direction of the reflected ray. (lrnk) 

..••••••......••••••••....•.••.•.••......•.•..••....•.......•..................••.....•. i ........•....• 
(ii) Give the reasons for the answers in (i) above (lrnk) 

I
I I 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •o O O O O O O O O O O O o O O O O O O O O O O O O O O O O ♦ 0 0 o ♦ 0 o o o o O o o o o o o ♦ o O O O o O ♦ � 0 0 o O O o O O o ♦ 0 0 0 0 I 0 

2. Figure 2 below shows a horse-shoe magnet whose poles are labelled an:

placed near it

X s 

Nails Nails 

Identify the poles 

I 
two other magnets 
I 

I 

I 
I. 

(lmk) 

x .............................................................. , ............................................. . 

Y .................................................................................. . ••'••·············· 
I 

I 
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' 
I I 3. (a) Sketch the electrostatic field pattern due to the arrangements of the charge� in the figure J

below / / (lmk) 
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• l • • • • . • • • • • . • • • • • . • ••. • • 

4. A current of 0.6 A flows in a circuit

. 

If the quantity of charge that crosses a point is 360C. 
Calculate duration of flow of charges in minute (2mks) 

............... ··························· ............ ······ ........................... ( ...................... . 

.................................... ............ ............ ························1···················· ..... . 
5. Figure 4 below shows a vertical object O placed in front of convex mirror

On the same diagram, draw ap:r
o

priate rays to locate the image f:J�d (lm
k

s) 

::::::::::::: ::::::::::::::::::::::::: :::::: ::: :: :: ::::: ::::::: 1::i: : ::::: :: ::: 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  o o o  • • • • • • • • • • • • • • • • • •  ••••••••••••••,I•••••••••••••••••••••••••••• 
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6. · (a) An echo sounder produces a pulse and an echo is received from the sea bed after 0.4
seconds. If the speed of sound in water is 1500m/s. Calculate the tl�pth of the sea bed.
(2mks) / 

.! .... · · · · · · · · · · · · · · · · · · · · · · · ·  

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . . . .  · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . .  . 

(b) State a reason\.why ultra sound is appropriate in (a) above (lmk) 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [ . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . .  · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · · · · · · · · · · · · · · · · · · · · ·

7. The figure 5 below shows a conductor carrying current placed in a agnet field

0 

On the same diagram, draw the resultant magnetic field pattern an, show the direction in 
which the conductor will move I (2mks) 
. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · · · · · · · ·  . . . . . . . . . . . . . . . . .  . 

! 

., 

......................... .......... ...................................... ...... · l······· ............ ............... .

8. The figure 6 below show a s  wave travelling a long a medium

4 

-2

3 

''

ce(cm) 

I 
I 
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I 
i ( 

I 

Determine the speed of the wave of the value if the source produces 480 vibrations per 
minute ! (3mks) 

I
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·················· ............................. . 

····················· ................................. ································,· ....................... . 

····················· ····················· .................................................................... . 
I 

9. One of the conditions for total internal reflection to occur is that the r y,must be travelling 
from an optic�lly denser medium to optically less dense medium. State the other condition 

1 o. �-:��;;· �-r ;_;;;_r JV ·d;; ��; � �;;,:��; fu���h �-:;on���;�;��: · Th� J i�;�;; ;b� · ;�;;;;;; i� 
2.8V as measured by a voltmeter. Calculate the internal resistance of he battery (2mks) 
···············································-······· ................................ 1. ....................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i ....................... .

I ············ ········· ................................. ········· ................................. ············ .. . 
11. Find the maximum number of 60W bulbs that can be connected to a 5 � fuse on a mains

supply of 240V. (3mks)
•••••••••••••••••••••••• ·••••••••••• •.•••••••••••••••••..•..••••••.•••••...•.••.•..••• i .•..••••...••.••..•••••. 

II 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••·••••••• ••••• t ••••• ; •••••••••••••••••• 
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. �

SECTION B (55 MARKS) 

12. (a) State two factors that affect the strength of an electromagnet. (2 mks) 
I ··························································································· ················ ........ . 

........................................................................... ..................... ........................ . 
(b) Figure 7 below shows a suspended metre mle in equilibrium and balanc d 1by a magnet and a
weight. The iron core is fixed on the bench. 

I 
· 

thread 

mag.net 

!
I 

i) State and explain the effect on the metre-mle when the switch sis clo ed. (2 mks) 
I 

I I ······················································································1·r·····················
.............................................................. ························••t••···· .................. . 

(ii)What would be effect on the metre-rule when the terminals of the ba! ery are reversed
I 

i (1 mk) 

......................................................... ····················. ···············
i
'··· ................. . 
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l( 

(c) In an experiment to determine the strength of an electromagnet, the eight of pins that can be
supported by the electfomagnet was recorded against the number of tum� in the coil. The amount
of current was kept constant throughout the experiment. A graph of wei

,
ht of the pins against the

number ofturns was plotted as shown below. 
\ I 
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(i) Use the dormain theory to explain the shape of the graph (2mks) 

........................................................................................ , ····················· 
I 

I ···················································································J·i························ 

............... ······································· ... ··························· .! ....................... . 

(ii) Use the graph to determine the number of turns required for the electrobagnet to attain 
I 

magnetic saturation (lmk) 

� i •.•.•.••.......•........ •-.• ....•.................
.

.....
.

............................... t ..................... . 

( d) State one practical application of an electronic electromagnet (1 mk) 

13. (a) State Snell's law (l mk) 

····························· 
..

.....
..

.
.

.
......

..
..... 

····································j•····················· 
... 

(b) Calculate the critical angle for a material whose refractive index is i.60 (3mks) ( 

.J ........................ . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• ·: ••••••••••••••••••••••••• •.•. i •••••••••••••••••••••• 

• I 

(c) A coin is placed at the bottom of the beaker. The beaker is then illed with a liquid to a 
depth of 14.0cm. By using a pin on the side of the beaker and obse1ing from the top, the 
distance of the image of the coin is found to be 5.6cm from the bottom! Determine the 
refractive index of the liquid used / (3mks) 

·T·························
I' 

••!······· .................. . 
I 
I 

. ! ... ...................... . 

······························ ·················· ····················· ............... ·i········ ................. .
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( 

,; ./ 

I 

\ 

( d) Figure 8 below shows a my of light incident on the face of a glass prism

50 50 

If the critical angl� of glass is-40° . On the same diagram, sketch the path o the ray until it 
/ (2mks) emerges 

............................................. ······ ... ··············· ....................... l ................. . 

I 
I 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  1 • • • • • • • • • • • • • • • •  

14. (a) State any two factors affect electrical resistance of a conductor (2mks) 

. � ...... ' ............ . 
.................................... ······················································ ............... ············ 

(b) In the circuit diagrams shown in figure 9 below,
the lamps are identical and the cells are also identical

A B 

State with a reason in which circuit the lamp will be light for a longer per1� (2mks) 

............................................................... ····················· ...... ·
1
····· .............. . 

························································································r·:···················· 
.................................................................................... ·················· ........ . 
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( 

- I I 

( c) A 40 resistor is connecteq in series to a battery of e. m.f 6V and negligi b I e J�mal resistance.
Determine the power dissipated by resistor ! (2mks) 

·····························································································r .................

····································································· ........................ 1 ................. . 

• • • • • • • • • • • • • • • • • •  · · · · · · · · · · · • · ' · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  • • • • • • • • • • • • • • • • • • • • • • •  1 • • • • • • • • • • • • • • • • • •  

( d) Use figure 10 below to answer questions that follow

\. .,_ 

�----A-----!,, I 

40 ..0-
y 

�----+ 

A B 

120 .11_ 

Determine: 

(i) The current flowing through the ammeter (2mks) 

······························ ............... , ..... ' ................................... ••'••····· ...... ····· ....

····································································· ............ ··········1····· ... ············· 

(ii) The potential difference between X and y (2mks) 

·i······"···"··"·"
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( 

'-- ,

_i_s: _< 
a) 

°.

e

�-

e 

�

a

�

a

�

i

�

c

�- ............................................................. I .............. _< I �
k) 

_

···························.··································································l·······················
(b) Figure 11 below shows a circuit consisting of a battery, resistor R and a switch S 1 connected
in series. Another resistor R2 and switch S2 are connected in parallel to the 1 �pacitor.

"\:,'-'�1-= so ...fl.. 

s, . . . 

L_ff1 
�= son 

(i) On the axes provided, sketch graphs showing how. the voltage V c across the capacitor
vary with time when switch S1 is closed, and switch s'i remaining open I

r
)

Ve I 

Time (s) 
(ii) Determine the maximum charge on the capacitor (2mks) 

........................................................................... ··············;·········· ........... . 

.................. ....................................... ..... ···························i··· ................. . 
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I I 

(iii) Switch SI, is now opened and S2 closed.
current through R2 varies with time.

On the axes below, sketta graph showing how 
(lmk) 

Curren 
(mA) 

Time (s) J
(c) Three capacitors are connected to a IOV battery as shown belo

.--------------. 10 V --------'-------, 

3(L(F 
.------ti

t--
I ____ -, 

I I 

C1 

4,L{F +{if 
�-:1 t------+\+--:-� 

(i) Calculate the combined capacitance

C2 C3 

(2mks) 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : :: : : : : : : : : : : : : : : : : I : : : : : : 
················································································r···························

11 
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( 

I 
\ 

(ii) Calculate the charge on each of the 4µF capacitors (2mks) 

.................. ·,·;�, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .... ' ... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  . 

16. (a) Figure 12 belo'w shows circular waves approaching a concave re· ector

�) 

Show the reflected waves on the same diagram 

X 

C ----------------+---0 

Audio 

freq,uency 

generator 

'------� 
loud speaker 
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(i) An observer 0, moves along XY. State what he observes (lmk) 

o t • o t O O o o o o 1 1 o o o o o o o � o • o o o o o o o o o o t o o o o O o o o o O o o o I o O O o O o o o O O O O O O O O O o O o O O O O O O O t O O O O O O 1 0 0 0 0 0 0 0 0 t O O O O O O O O O O O O O O O O O 0 

(ii) Explain the observation made in (i) above (2mks) 

(iii) What will a stuq.ent hear if he moves along the line OC? (1 mk) 

c �).Ci)-���� ·;i��. ;;t�; ;���� ·;���- ;;�d�;��; i�· � �i ;�i�· ���: .. Th�; f ���- rr��
. 
�- ���i�� �/ ...

deep water into a region of shallow water. Figure 14 below shows wliat the waves look like 
from above 

j 
Boundery 

Deepwa:ters 
Sha.Uow wate s 

Complete the diagram to show the behavior of the waves in the shallow water (2mks) 
. 

\ 

(ii) rh�-;����-i�-Ci) -�b-��� -h���- �- �;��-ci-�r o·.·1·2���;; i� ·ci��; 
·
;���·r·.

· 
·c�id�1���-�h�· rr������;·�-f

the source producing the waves given the wave crest are 0.08m apart in the deep water(2mks) 

··································································· .......... , ................... ······ ········· 

13 

( 

for
 m

ore
 fre

e r
ev

isio
n c

on
ten

t v
isit

 w
ww.fre

ek
cs

ep
as

tpa
pe

rs.
co

m



( 

( 
, 

/·o 

( 
-1-c

17. (a) State the meaning of the term principal focus as used with diverging lensess (lmk) 

(b) An object is placed 30cm in front of a concave I.ens of focal length 20c
magnification of the image produced

Determine the 
(3mks) 

"'-:,....... ' ............................. �. -�� .................................................................................... .

( c) In an experiment to determine the focal length of a converging lens
]

�veral values of 
image distance and the corresponding magnification were obtained. A graph of a 
magnification M against image distance (v) was plotted as shown belo. 
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Given the V= M+ 1 from the graph, determine the focal length of the I ns (3mks) 

F 

( d) Figure 15 shows a human eye with a certain defect

0 

Normal n-ear 

point 

I ,

(i) Name the defect (ljk) 

................................................... ··············· ............ ··········I···························· 

(ii) Name one cause of the defect (lmk) 

END 

MAY THE ALMIGHTY GOD BLESS THE WORK OF YOUR HANDS. 
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