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Instructions to candidates;

% Write your name, index number and name of your school in the spaces provided.

% This paper consists of two parts A and B.

% Answer all questions in section A and B in the spaces provided.

% All working MUST be shown in the spaces provided after questions.

s Mathematical tables and electronic calculators may be used.

% Candidates should check the question paper to ascertain that ascertain that all
the pages are printed as indicated and that no questions are missing.

For examiners use only

Section Question Maximum Candidates
score score
1-14 25
A 15 11
16 13
17 11
18 10
B 19 10
Total score 80
1
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SECTION A (25 MARKS) =N

(od
Answer ALL the questions in this3ection
OJ
1. The figure 1 below shows th@q?j‘-mage in front of a mirror M.

Figure 1
By ray diagram construction, locate the position of the object. (2marks)
2. A negatively charged rod is brought rear the cap of a leaf electroscope. The cap is
then earthed momentarily by touching with the finger. Finally the rod is withdrawn.

The electroscope is found to be positively charged. Explain how this is acquired

(2marks)

3. Explain why the e.m.f of a dry cell drops if a large current is drawn for a short
time and then recovers if allowed to rest.

(2marks)

4. Use the domain theory to explain how an unmagnetized piece of iron becomes

magnetized when it is heated and then allowed to cool in a magnetized field. (2marks)
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5. A boy observes his face in a%egncave mirror of focal length 100cm. If the mirror is
80cm away, state one charat&mstlcs of the image observed. (Imark)
<
S\
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6. The coil of an‘electric motor is usually wound on a soft iron armature. State two
=)
purposes by 5@{15 armature. (2marks)
Q’b'
........ L
S
&
&

A student stands at a distance 400m from a wall and claps two pieces of wood.
@* After the first clap the student claps whenever an echo is heard from the wall.
Another student starts a stopwatch at the first clap and stops it after the twentieth

clap. The stopwatch records a time of 50 seconds. Find the speed of sound.

(3marks)
8. The figure 2 below shows a displacement-time graph for a wave motion
- A
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Figure 2
What is the frequency of the wave? (2marks)
3
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9. Figure 3 below shows an incompole%e circuit diagram for a half-wave rectification of an
<
AC voltage. Qj?j‘—
. & x
Figure 3 § +
X O
o
\
o S Out put
acvVv ¢
<
R
N Q
o
(
Q O
\%-é% Complete diagram by inserting a diode at X so that the output terminals are positive
2 and negative as shown (Imark)
AN
n the axes provided below sketch a graph showing how the output voltage varies
N b) On th ided bel ketch h showing how the output volt i
with time (Imark)
Figure 4
F 3
Voltage
iy
-
Tithe (=)
10. The element of an electric hot plate has a resistance of 800hms. What

is the energy dissipated when the element is kept on for 20 minutes on a 240V supply.
(2marks)

11. Describe how microwaves are used in determining distances of objects

as in the radar. (1mrk)
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12. The figug)@\% below shows a series of wave fronts one wavelength a part

R
o
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ée T
Q
X ¢
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Nd ——fF—*---
@‘0
NA
e@
& Figure 5
Show on the figure 5 what happens as the waves pass through the gap. (1mark)
13. In the figure 6, below if the critical angle of glass is 399 ,sketch on

the diagram the path of a ray till it emerges from the prism.

(2marks)
Figure 6
100"
40° 40°
14. Explain briefly how free electrons are produced in an X-ray tube (1mark)
5
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SECTION B (55MARKS)

Answer ALL the quesfions in this section.

.9
15.a) The refractivedndex of glass is 3/2 and that of water is 4/3. Calculate the refractive

index of glag}é@vi‘ch respect to water.

Q
L PSSP PO O PP PO P PSR
............. A
\%-C%) The figure 7 below shows a ray of light incident at an angle of 35.60 at point D
Ke on the first face of a glass prism ABC. The refractive index of the prism is 1.6.
<
@«e Figure 7
\N
QO
\\ i
B o
1. Determine the angle of refraction at point D.
(8marks)
1. Find the angle of incidence of the refracted ray on the face AC to 1.d.p.
(2marks)
1ii. Complete the diagram to show the emergent ray from the face AC. (2marks)
16. a) State Lenz’s law of electromagnetic induction.
(Imark)
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b) In the fig\L&"e 8 below the bar magnet is moved into the coil.
(2
R
Q .
o X Coil
Q
Q
\ S N
xQ’e g
< Motion
\QJ
\
QO
Centre-zero galvanometer
figure 8
1. State and explain what is observed in the galvanometer.
(2marks)
1. Explain briefly the source of an electrical energy in the circuit.
(2marks)

¢) State any two ways in which power is lost from the transformer and explain how each loss is

minimized. (2marks)
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d) A transformer is used to provide a pote%aﬁal difference of 100KV to an X-ray tube from 250V
. (g
a.c mains supply. 6Q}Q
A current of 100mA flows in thea}gé)ray tube and the transformer is 100% efficient.
Calculate; f\\
1. The ratio of the numB&r of turns of the secondary coil to the number of turns in the
R
primary coil, & (3marks)
A\
............... L
Q}
........ DNttt r et
N Q
&
@‘o
Qi/i*'The current in the primary coil (2marks)
8 et ettt et et et
<
J
& ........................................................................................................................................
S
111. State giving reasons which of the coils of the transformer is thinner. (2marks)

17. a) The figure 9 below shows an experimental set up in a vacuum for investigating the effect of

a magnetic field on the radiation emitted by a radioactive source S.

oY 1X oz
5y T R N G (R 4
1
Ros X Lo R X f
d  RAEENEHIEEX X X
|
F o SRR O S R
Magnetic fieldinto———X X % : Kis PN T
the paper |
RSRI R N RISt
|
AN R [ SRR Y
C : —
;
Lead .
hlock Figure 9

The background radiation at the place is 20 counts per minute. A detector is placed at X,

Y and Z. and the results obtained are shown in the table below.
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Position X %\Q Y V/
Count / 240 6@@ 20 220
<
minute @@\l—
Use the table to explain {#JBich of the three types of radioactive radiations are emitted
from the source. § (3marks)
...................... ey
e A
OO
......................... Q@QQJ
X
.................. .,a@
Q
@‘o
Q\bb) The graph in figure 10 below shows the activity of a sample radioactive material with
<
% time.
N
\
QO
Figure 10
1. Use the graph to estimate the half life of the material (2mrks)
11. Explain why the concentrate does not go below 2 counts per second. (2mrks)
9
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¢) Explain why neither Alpha nor Gamma %‘@ﬁ%ation 1s suitable to monitor the thickness of
Aluminium foil manufactured in indug@&?es. (2mrks)
............................................... O oo eeeeeeeeeeseese e e seereresee
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\\ .............................................................................................................
......................... A \%
@K% ........................................................................................................................
18. a) State two fagz&s that determine the capacitance of a parallel plate capacitor. (2marks)
X
..... Q,(}gg
@@. ...........................................................................................................................................
et eese e et eereeeeee
<

ettt ettt

< . . . . .
@\ b) Three capacitors of capacitance 100uf, 500aF and 400uf are connected together in a circuit.
QO& 1.  Draw a circuit diagram to show the arrangement of the capacitors which gives an
effective capacitance of 250uf (2marks)

c¢) The figure 11 below shows a circuit where a battery of e.m.f 6V a voltmeter, switches X and

Y, two capacitors of capacitance 2 pF and 4 pFare connected.

g | I
v . |
2uF

Figure 11

10
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1. Determine the charge stored i‘l}‘@he 2 uF capacitor when switch X is closed and
(g
switch Y is open. 6®Q (3marks)
<Z:1‘_9
............................................. Qi s
K&
NS
o
......................... 5 N+« oo sesaasaeenssassosasasseasesssssssssensascsssssesstacsocsstacsosssesstsctossstastostossctsitossntstenstncsnssnens
1. When S\gi%’ch Y is finally closed and switch X is open, determine the potential
differer&% across each capacitor. (3marks)
X
..... B e e oo
Q,Q
{-@ .............................................................................................................................................
@ eetteeerteetestesteeeereeeereertatebebebeaheateete et aeatass et e teabe et e ebe et e eateebess et enbe et eeteessestestesbessenbeebeetbenteereares
&
B
¥ 19 a) Distinguish between a real and virtual image.
<
«° (2marks)

b) An object is placed 15c¢m from a converging lens of focal length 20cm. calculate

the image position. (3marks)

¢) In an experiment to determine the focal length of a converging lens, a graph of
linear magnification M against image distance V was plotted as shown in figure

12 below.

ocraph

11
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Use the figure 12 to determine the focal length of the lens. (4marks)
d) 1) Name the eye defect shown in the figure 13 below. (1mark)
O -

Figure 13
111. Draw another diagram to show how a suitable lens can be used to correct the defect.
(2marks)
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