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This paper consist of 12 printed pages.
Candidate should check the question paper to ascertain all pages are printed as indicated
And no questions are missing.
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SECTION A (25 MARKS)
Answer ALL gefestionsin this section in the spaces provided.
1. The figure below sow a §@t carrying conductor passing between two cardboards. Show the

direction of the deflecti on each compass on the cardboard. (2marks)

/ _
X / =

2
2. The figure below shows athin wire connected to acharge generator and placed closeto acandle
flame.
Conductor
- o~ Of
/ / electric
+ o= b charge
Positive charge
Explain why the candle flame is deflected as shown. (2mks)
3. Why is the metre bridge method a more accurate means of measuring resistance than Ammeter-
voltmeter method. (Imark)
4, State one factor which does not change as water waves moves from shallow deep end. (1mark)

5. Calculate the cost of using a electricity iron rated 1200W, for atotal of 30hours given that the cost
of electricity per KWh is ksh8. (3mks)
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6. State one similarity bet\@i an image formed in a plane mirror and that in a convex mirror. (1mk)
.\\.
BRI
&
R
Q
o}'

R
7. T ﬂgure below shows a circular conductor placed closely to a magnet. When the magnet is
e

oved, acurrent isinduced as shown. Indicate the direction of motion of the magnet. (Imark)

&
Q& Indnced curren
K ©
\\
&
S N
8. The figure below shows a CRO screen display trace when the Y -amplication control and time

base setting are 100mV and 0.8ms/cm respectively.

et

"/\J\ /ﬂ\\ a
AR AN / \
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a) The peak potential difference.(bg‘\Q (2marks)
R
%
SHVIPRE
&
b) The frequency oﬁﬁﬁe signal. (2 marks)
o
PR NP
%
S
R
9. Disti ngglisﬁ between an intrinsic semiconductor and an extrinsic semiconductor and give one
X
exg;ﬁple for each. (3marks)
&
@ rrrrerereas:
&
2
S
\\
&
10.  Youare provided with along steel rod shown below.
A B

Using a diagram, describe hoe you would magnetise end A to obtain a south pole using an electric

current. (2marks)
11. Determine the angle of incidence and angle of reflection in the mirror shown below. (2marks)

LLLLS S S S LS L LS
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12. Complete the ray diagram below éa)g‘életate one characteristic of the image formed by the following
N
convex base. «Q’e (3marks)
S\
§‘ Y
.\’\.
&7
‘0\6 I } 4 } }
Q(O.Q SF . Object . 2F
X
Yl
& &
NA
2
&7

@&le. Various isotopes of an element X can be distinguished by using the symbol % X, what do the
& symbols A and Z stand for. (1mark)
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SECTION @(%5 MARKS)

Answer all the questi ons«,;ﬂchls section in the spaces provided.

Q
14. @) X-rays are used for detquﬁg cracksinside metal beams:

State the type of X- Pa?s used. (1mark)
SUNGE
. ..4\6... .
=
QK
&
b) Q,ag?he figure below shows the feature of an X-ray tube
@Qx
" L—Lﬂ.ﬂ[j
<
&7
&
&
Heater
circuit Vacuum -
— —t17 Target Coolin
/ g fins
/ ‘ -
i J - 5 Oil
// r? }_ - oult
IO/ e
mn
A Filament D
X-rays
i) Name the parts labelled A,B,C,D. (2marks)
i) Explain how X-rays are produced in the tube. (3marks)
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iii) During the operation of the thébgthe target becomes very hot explain.  (2marks)
\Q{O
(s
R
W
&
RO

N
iv) Nﬂp’e\one feature of the X-ray tube which makes it possible for heat to be

Q}eonducted away safely without causing overheating. (Imark)
Q
S
e Q‘?‘?. ..
@‘o
N\ V) Explain the use of X-ray in textile industries. (3marks)
&
<<&
e
<
\\
&
vi)  Thefrequency of X-rays ranges from 3.0x10"°Hz to 3.0x10'°Hz. determine the
range of wavelength . (take C =3.0x10%m/s) (3marks)
15. a) What is photoel ectric effect? (Imark)
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b) Some students used the following se@;? to show the effect of illuminating an uncharged

electroscope with ultra violent r@r@%ti on.

(s
Q
I._l'li}'ax_'iulc_'nl 06®
FELLTHETT ?\ r—Ar
\
§ e Zinc mctal
.\\.
&7
Q}%
&
N\
s
<
&
2 )] Before the students began the experiment, they cleaned the zinc metal. Why was
N
@ < this necessary? (Imark)
\\
\
QO
i) Explain briefly what the students observed (3marks)

C) )] Draw a sketch graph of stopping potential against frequency of incident

radiation (2marks)
i) On the same graph label the threshold frequency (Imark)
i) Explain what is meant by stopping potential (Vs) (Imark)
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d) When el ectromagnet radiation of Wazg& éngth 4.0x10” isincident on ametal surface, a
stopping potential of 0.75V is juthsufflm ent to prevent the emission photoel ectrons.

determine the maximum ki r@c energy of the emitted electrons when the stopping
<’
potential is zero P (3marks)

&
N
&
Q%Q
X
..... s
<
{-@
1{6(.&‘?’ a) State the first law of refraction (1mark)
e
<
\
&

b) The diagram below shows a glass prism and an incident ray striking the face marked AB

Incident ray

L
-

)] Indicate on the diagram the path of the emergent ray. (2marks)
i) Calculate the angle of refraction(r) of the resultant ray given the refractive index

of glassis1l5 (3marks)

C) Find the angle through which the ray is deviated. (2marks)
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d) Explain why the@‘is not totally internally reflected (Imark)
N
&
17. @) %k@?ch agraph of displacement against time for a transverse wave of frequency of 50Hz
&)
0
< of at least two cycles with amplitude 2cm. (4marks)
<
&
o
&
e
<
\\
&
b) Distinguish electromagnetic waves and mechanical waves (2marks)

C) A pulse-echo sounder is used by fishing boat to locate a shoal of fish in water. The
sounder sends sound of frequency 21KHz and wavelength of 7.5cm. if the echo is received
after 0.4seconds, determine how far the shoal of fish is from the base of the boat. (4marks)
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18. a) The figure below shows hco)sﬁf?wo magnets are stored in pairs with keepers at the ends.
2"
R
.\\.
&7
%
&
&
Q,&cExplain how the keeper keeps the magnets from demagnetisation.
%
2
&7
2
<
\\

b) Explain magnetic saturation using domain theory.

C) The figure below isthat of an electric horn.

(Diagram)

)] Explain how it works.
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i) Explain how performance of &jq% horn can bei mproved without changing its
material make —up @‘Qf& (2marks)
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