" SECTION A (25 MARKS)

Answer ALL the questions in this section in the spaces provided

(1mk)
1. Distinguish between real and virtual Image
Real - Frrmed by WA Esechow Of real Youg

wls Vg el - Rrmed Wl Covhow G Virlumal ray .

a) A pinhole camera forms an image of siz€ Ocm. The object is 5m tall and 20m away

from the pinhole. Find the length of the pinhole camera. (2mks)
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2. a) The figure 1 below shows a soft iron bar that’s placed in a coil near a free suspended

magnet.
Soft iron bar 2 3
A /| B !
N
Suspended magnet
i
State and explain the observation made when the switch is closed. (2mks)

Sus Pendudl Magwelo W repeded / nmove s Giwvery
fovn W eludivo wWAAQ vak~ V) |
Qoosen': Cowrom b flowg Mj oumlm\\,~ Pole, ok & Vv
b.) Give a reason why attraction in magnetism is not regarded as a reliable method of testing for
polarity. . (Imk)
~OCUMS A \o SR eosn. U\N\)U\MJL 90&9‘2’
O\WLC’tSV\_Q)\" oV oA O\W\O\SM | OV\/\-OL q\/
maguebhic  pModaod ¢
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3.  The figure 2 below shows an isolated negative charge placed closer to a negatively charged

plate. Draw the electric field patterns. (Imk)
Pl oo ws s

X
4. (a)Define the term principal focus for a diverging lens. (1mk)

P dowe & owmd Pm\ux E s vawaa.LOVXLs

——

hare W s apeer 5 deme agfer seguekir
(b) The figure 3 below illustrates an eye defect;

Concone ,\9""3

Coveek voys o V4
= L Acpl loms Symbol
(i) Identify the defect.

IS
_\L,, A (1mk)
MysPLa. | St Qg\r\b-otv\.o_as'

(ii) On the same diagram, sketch the appropriate lens to correct the defect and sketch rays to
show the effect of the lens. (2mks)
5. (a) State the effect of pressure on the speed of sound in air. (1Imk)

No Ejells \/‘

(b) A boy stands 190m from a high wall and claps his hands. If he hears an echo1.3 Seconds
later, calculate the speed of sound in air. (2mks)

\tb}% 2q2.3mle ,/
' ]
2x\9g , /
'3

6. State any two factors that determine the heating effect by an electric current.
. QQ&:LS\‘W Co_ \/
-Tngmmj/ P SR
Crmvomt -\ -

(2mks)
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7. Figure 4 below shows an object, O placed 10 cm in front of a concave mirror whose radius of
curvature, C is 40 cm.

Figure 7
On the same figure, draw a ray diagram to show the position of the image formed. (3 mks)
8. Figure 5 shows the table of electromagnetic. Spectrum in the increasing order of wavelengths.
P X-rays Q Infra-red
Identify the radiation marked : (2mks)

P. G‘-qmmwr Qo\o\ia\hﬁv\%
Q¢ Nigwle Ugtds .

9. State two reasons why the earth pin'&s normally longer than the other two pins in a three pin
(2mks)

o Ao Souer blinde, \/
) vy enidd Wwa% v
10. The ﬁggf I
, Figure 6
(1) Name the part labeled A (1 mark)
| Avamo um Mo e P@&U ‘\/I
-4
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(i)  State the use of manganese (iv) oxide in the cell (1 mark)
] _
B%p o\on g qag)w\—\ O\QP(:(M'\ s \/

: 9 R ; g .\ w
SOEXC\IO\;(\)RN 11‘9(5 5 mz\alr\]?s’f\mgﬁ"‘ 9 e waler

11. i) In large currents, large resistors in parallel are preferred to low resistors in series. Explain
! b * (gmks)
Powu\kﬂ_ Q_n,&‘g\-bﬂ -— \ oweyY Qﬁ‘(ﬂm W‘h\ fﬁaw@m\u

Vrew MRpse W Bovios f

<+ ii) Stier one cond\i under which ohm’s law is obeyed in a meta ciyuctor. (1mk)
v ‘QN\A/(ZQW\TM S X-Sevkiow Avecn

P Long Onvgy A%\
v Preasune v - |1~ ¥

iii) A circuit constituting a battery, a metal wire, an ammeter and a switch connected in a
series. The switch is closed and the ammeter reading noted. The metal wire is now
heated. State observation on the ammeter reading and give a reason for your answer.

; A:MW it d/:,\j \-QAMCQ_Q' \4 ' (2mks)
Wea QosTotomle Bfeee & mutaml
Wuk Wacrea e w \hoak W‘; \ow Cumen 't |

vsExed - 4
b.) In th& figure 7 below, the voltmeter reads 2.4V when the switch is open. When the

switch is closed, the voltmeter reads 2.1V and the ammeter reads 0.15A.

1, /

Determine the

a) E.m.fofthe cell (Imk)

24\
b) Internal resistance of the cell 3mks)

Loest Voltage = 24—0.9 9 0 Bl e v
= OB Y W4 ‘

=N

Ir —= 0:3 V' ;
c¢) Resistance of the bulb \ (2mks)
N=TR Ok
>n=o45Y | E=TCAD)
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d.) Explain why a voltmeter of high resistance is more accurate in measuring potential difference
that one of low resistance (Imky

Alows ¢ nggll&b\&./ma comvent™ o How Wauas -
\\/\mw\j e et &'V‘ W («V'(U.M/"" \/I
d.) DiQstinguish between electrical resistance and a resistor (Imk)
et \sham e — 0pPO3 G THored By a ondotor & W&
Alow ¢ Owwvventy Q&,jghr.- O Aevi o Wzl d‘“f)"“k

~\- .
12. a) I. Define the term wavelength of a longitudinal wave e pPGSe. Currert (1 .t)Jw

BWCQ. LA O~y oo S”chcaAnge C(-“N\Prﬁa_\.s’.mns
O voure Fadion s Vg

II. The figure 8 below shows a displacement distance flor a certain wave motion.

Displacement (cm)A

10+

=1 VANVA

St 1\/;0 vo Distance(cm)
-104-

Determine
i) The amplitude of the wave (Imk)
Dcw '\/|

ii) The wavelength of the wave (Imk)

2O e \/‘
iii) Given that the frequency of the wave is 40Hz, determine the:
I. Periodic time (T) (Imk)

e - ‘
V5 = ‘/1‘“0 = 0.025S \4
\
II. Speed of the wave (3mks)
N = Af \( %
O AR 4o \/‘
&m\s N/"
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b.) Figure 9 below shows light rays from two coherent sources S and S, falling on screen. Dark
and bright fringes are observed between A and B

A
S
1

— Screen

S
2

B

1) State the function of S; and S, (Imk) \/

- Pmc\juu_ Colrenltt wowes \Fav Cause WS ferem (oM

i1) State how ‘
I. Bright fringes are formed v /5’({. (Imk)

- Due K (onsWu chnve \V\m&»&m& Wwhen o rests e

e g
II. Dark f;;ges\,’;gre form‘\é}i Vi v (1mk)

Duwe % D\%MDUXI} \N\Kﬂﬂf@\—evx(ﬁ.(O& Wlhem c vyt
Al Govgh o e Ve Wowes  paak- v/

c). Figurel0 below shows plane water waves incident on a plane reflector placed at an angle to the

path of the waves.
A= >\‘, \/‘|

450“” +°"“9\):;¢{
2R (111
45 <
Complete the diagram to show the reflected waves (2mks)
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N&g ‘\\\_S S?V\Q, ':‘IL\‘ (;'\\r\
3. State Snell’s law (Imk)
gq,% of W Sine o amgls. G MOdan s & the Cine
Omgle of ‘(Q’&a\d}bm v Lonsoun b for o Givea Ponce

o o e\\\o :
a.) Th}Figure 11 \b}siox\v shm%)%f light travelling incident on air-kerosene interface.

Nﬁg Morstome WA OP\XDL\\}\:B
Aantexr \\em ool 5
ooy O‘”‘C\\ V‘Q\ma 30 Air

Kerosene
Wi

K
I/‘(L(}w Water

/‘Kél v Alr

On the same diagram sketch the path of light as it traverses through the media showing the angle

of refraction in air (3mks)
(i) If the speed of light in kerosene is 2.08 x10® m/s, find the refractive of kerosene. (speed of
light in air=3.0 x10%) (2mks)
L TN
\
2, 0x108
-0&K10% 7|
iii.) Determine the angle of refraction in water (,n,, =4/3) ; (4mks)
oNy = Sinko \gﬁw = Sw36.9) v
S v Sin O, \
\ = O-:-R66 2uk— _
L *‘\3\%0 Ww = w0\ B
_ -\
- on-\(0. g6 =L X4/
ol AR A
= 092y
oy 5 g'q | © \/ G. C : L“E\)
S s Q'w = QW (S“"ge‘o\\)
—\
O Aaub
= Ko.50" V/

| 8
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[4. The Figure 12 below shows a circuit with a battery, two swilches, two capacitors and a

volt meter

S
/L ,
9.0V, 3uF - T 1
[ [
Determine
(1) The charge on C; when switch S, is closed. omnd S 0 Pom. (2mks)
Q= cy v \T%‘RQO%G/ 'L xs=Co
2 %q
ii.) The effective capacitance; Ct when both swnches Sy !md S, are closed. (3mks)
24 2 vV

5EuF o~ Sofio F\/

(b)State and explain the expected final reading on the voltmeter when switch S is closed while S,
is open. q oV ' 0 C k\) e (2mks) \
L cwes o ful apaor U eq ua
\ e P& oS z% - §:3 D\‘F\—L\gﬁ of e Seun e
(c)Determine the expected readihg on'the voltmeter when switch S, fs closed for a while and l
opened and switch S; is then closed. (2mks)

W*’vyz onCy =\~ SX\DSC
¥ \/—*C% \_&m}/ = 2.6V V
(d)The Figure 13 below shows a polythene ba g&l\ A and an aluminum coated polystyrene ball B.

(G2
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Negative charges were introduced in each of the balls at the point marked x,

Draw similar balls and for each, indicate the final distribution of the charges .

(Use 6 dots to represent the charges in each case.) (2mks)

Do s budten:

15.(a) The figure 14 below shows parts of a simple electric motor.

F-must be
ge\bwv\ (SN2 \\3

Radeial ,ao&s Cotl-
PL A Mg

(a)Show the direction of the forces F acting on sides QR and PS of the coil. (1mk) df\c}gﬂw\ .

(b)State the function of the devices; (2mks)

i A QQNQ!YSQ. A eion © \r’ QAN \’\M‘(‘ 08 Ao \/'
. (ég\"x’ﬁbn = \\U\ \ \ ' \/

4 wﬁe conf‘w (2mks)

(c) State two ways of i mcreasmg the rot tion
-V a QQ‘—"DV\ \/
— \Noreange \tb. NO w wiee
on A SU&'\' \ow Core V'

(d) (1)\§e.1te ne so&ce of energy loss in a transformer | (1mk)
OUVY\'W\«E Cop~y Loxess
_ \ste Logs v/ oy AR\

(if) How can the above energy loss be minimized. (1mk)
fFollew S'W&M\)\'& W, odeove e
ook e QD S A % AL

10
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i) A transformer is used on the 240V A.C supply to deliver 9.0A at 80V to a heating coil. If
10% of the energy taken from the supply is dissipated in the transformer itself, what is the

current in the primary winding? (3mks)
()owm 0\\,\"9\.\,\- a3 VST_?S, QO\)')%( \V\/fwb“ = Vprrp ;
Ronq _

= 20W \/‘ oo = ApoXxTp ,

Yo = B00

o —> 20 ¥ D
\oo > X . w,

= 3333

Pt L22TT20 o, 222

- Lo
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