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SCORE

A 1-11 25 Q5
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SECTION A: (25 MARKS)

1. Explain why repulsion method is the best test for polarity of a magnet as opposed to
attraction. I 1\ ./ \ (1 mark)

lZ..~F.s\\n\ OCc...\A't-S' 4J(\~ ~K~ ro~. trttr~ct(~·
<9CUv..( S ~ lAf\U K~ ~>C)~ C\""'-~ Otlso ~ 0\ ~0"'d:
(J.,~ o. tV'A-2JY\.~ c, I\N\.~r ~~,

2.

(ii) the capacitance of a capacitor.

(1 mark)

-tV~

(1 mark)

3. The diagram below shows a set of parallel rays of light incident on a thin lens and
emerging out from the lens. The lens is placed inside a blackbox with narrow opening
on both sides.

F D

LOcrn 2cm

(a) (2 marks)
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4. In an experiment to magnetize two substances P and Q using electric currents, two
curves were obtained as shown below.

Strength
of magnet

P

Q

Magnetising curret

(i) Explain the difference between substances P and Q with reference to domain
theory. (1 mark) ,

b\foks iVl P abZy\ -e..tP-SI~ C-€AS~ ~y\~~

~t\ ttvoS.(L, '" &,
ll.~'f \3' ~S~ MJ<.-JYC"":~~S.J. ~" ~)

10 N\r...~ ~ h> C; •••~S~~) P~~ Lvn ,c....~ ~ &.
State and explain which of the two substances in (i) above would be suitable for
use as a core of an electromagnet. (1 mark)

I,) €A:5\ ~ i'l\.Q\j )'\Q...-k1SeJ ~J, t).o(

\S ~'b"'~ OS Soft· V~cl )
P. 'l\-

U-

(ii)

5. The letters in the figure below represents different types of radiations in the
electromagnetic spectrum.

(i)

I~_A B_--,- __ C_1_V_lii~_i~_~e_L-I_E_--,-_F __ ,--_G__

P Q
• Decreasing wavelength \

Which colours of sP::r~ars at P and Q?

~ - ::~:~\~::Z::::::::::::\ (1 mark)

(1 mark)
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(ii) How is radiation marked Cdetected? L \ (1 mark)

\~~f~~) bo~i'N -k-e-r) S"fj\,\/~ I'v\;o~~-r

W~ bta.cK~~~, (Ov<j (J'Ite-)

6. The diagram below shows a circuit that was connected by a form one student.
Comment with a reason on the brightness of the bulbs. (2 marks) \

III /
~ b,vJb S ~v1lrl
~, No C)..l'fY(~~\-

V ~ S,"" L~ I
'yoU1\Ae,k,y- \0' IN'flI Y\.~ (m\Y\c~J-.el, "'IW- YQ~
6'lvsvvLcl.k 6W-- ~ u~ 0,YCM\~ (\ •.,1.- WI Ol'w;1-.
\ S2... < \,k <5~ vA b~ CAV\ A.~~ QCJross·-tL-a- cl~y\ l.Q.

W'\voS~ YD~,-.:)"- \S' J-., b~ J~ Min d.,
7. A car battery requires topping up with distilled ter occasionally. Explain why this is

necessary and why distilled water is used. \ (2 marks)
- ~~--l~~ ~ lo r- ck.~ ..l;-o eJV2''PrrtZ..tt('v\ ~

~ ~ ')0' W (y)<"\'Y\c" l
__ .h\sl--tll~ ~ ,S' ~lS~C-.Q... ,*/clQ~~ ~"'~

l~S ,~o}- c.:;a" re-a.c\-- VV\~ ~~~to\ ~ ~N\

lA S-·O \p.,.. ~~ ~ P 6lA ~J.0' I

8. The figure below shows the wiring in a modern mains appliance.

z.-------------------------~

Appliance
x.---~:~<r~-----------+--~

y~--------------------~--~
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Identify the wires X,Y and Z. / \ \ ~~)

Xy - '~~:-~""'~"""'Y""""""""""""""""'" ....
:::~i.1b':::~T·~:::.:·.:·L.:·:·.::::::::.:·:::.:·.::·::··.:'z

9. Three resistors of resistance 2.0n, 4.0n and 6.0n are connected together in a circuit.
Draw a circuit diagram to show the arrangement to the resistors which gives;

(i) An effective resistance of 3.0n

L ~ /~~ IfSlr

V
~cfl-

(ii) A minimum resistance. (1 mark)

;Lev-
I \/.fdV

[;a,

10. When rod X was rubbed with material Y, it was observed that the material acquired a
negative charge.

(i) State the charge on the< > \
~o S,~ye- o/"5~

(1mark)

(ii)
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11.

SECTION B: (55 MARKS)

12. The following figure shows a circuit where a battery of an e.m.f 12v, switches A and B,
two capacitors C1 = 9.01lF and C2 = 3.01lF and a voltmeter connected as shown below.

(i) Determine the charge on C1 when the switch A is c ed and B open. (2 ma~rkS) t
-~ \ -Q\. ':. ~,V = '1 )(\0 X I'L zz: 1 Q<g p( C-

oY
{O'6,Yc..
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\
(ii) What is the voltmeter r ading when switch A is closed and switch B open?

(Assume capacitor C s fully charged). (1 mark)

Wh~ ~ ~jJ,

(iii)

Switch A is now opened and switch B closed. Determine:
\

The effective capacitanceYd C,. \

C; ~ 9 -I- ~ ~ IPF
(2 marks)

(iv) The voltmeter7g'yo _ '+ / \ /
V-z- ~ - I'O~)(\O -==- 9 V

c.. - 1 ~x \ 0 -Co

0{

_ IOf)'j<c..

/;trf

\ (3 marks)

- C)v

(v) The energy stored by (1 \ (2 marks)

J-- C, -V~ ::. /~ '-- .s-:E,-=- 1:A '1 X \0 ~ 4 --
I :;L

~ /\ _ ~5

-If
"6 -£If 5 X\O :s-
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13. (a) In an experiment to study one of the properties of waves, a double slit was
placed close to the source of monochromatic light as shown below.

~Monochromatic S2
source

Screen

(II) White source of light is used in place of monoc

c~k-4 ~~~ t5 wl.Jkt

S~cle.- ~ re., ~ lto V\"f -Lo\, i

omatic source.
(1 mark) .1

:) Q.S (/V\ -el-M-."4

(III) Si and S2are made larger.

Nt1. ~ ~~ <A~J r ,
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(b) The diagram below shows plane wave fronts in a ripple tank incident on a
boundary between a deep to shallow region. \

l

Deep

On the same diagram, sketch the wave pattern in and beyond the shallow region.
(2 marks)

(c) The equation below represents a nuclear decay. (1 mark)

232W --4 228X
90 88 J

Identify the radiation A. (
f')/ a..Qff.-b\

A - ~."\. r - ~ .
14. (a) The diagram below shows an object 0 placed infront of a concave m~o.r-as

.?

shown. ....r--~
~ 'I·~..,./ I ~

../ ,.,.

/ : _ I=» / I

~~-----I....------P --+---- p~ -<0 I
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(b) (i)

(i) Complete the diagram to show the image formed. (2 marks)

~~
mark)~

'l'\ J ~ Mf'rnrr,
(ii) State two characteristics of the image formed.

'1\l'W~ Lt\fy,tJ, ~~~~/ b,
•.. .• ~ \. 1

State two factors that determine the speed by which erectroes are
emitted from metal surface ~Ylight falli~g o~ \ Cf mar~s) .

-rY~r~ ~ )Y\~;~/~~~t(~~IW()J/~~.

- If.{<:(¥-. ~~ 4 ~/J.J.~f~CCL!-t-.lf4.
Lf)-~ J

(ii) In an experiment using a photocell, light of varying frequency but
constant intensity was shone onto the surface of a metal. The maximum
kinetic energy, (Ke)max emitted for each frequency, was determined.
The graph below shows how Kemax varies with frequency f.

1 -i l-.

~-i

, .
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From Einstein's equation, hf = e + Kemax, where e is the work function.
Determine.

Jf'lfS'
(i) the threshold frequency, fofrom the graph

- -

(ii)
I

the planks constant, h (2 marks) --

, .

is. (a)

• ,. i; --

~ ~I ~.~-o );<"0"" I = !(''f3~Xlo~ ;'f'fsj /
(G.~- Lf-t«rl")~1 0 If' ~

An electric cooker has an oven rated 3KW, a grill rated 2KW and two rings each
rated at SOOW. The cooker operates from 240V mains. What is the cost of
operating all the parts for 3Qininutes if electricity cost Ksh..G.SOper unit?

(3 marks)

\

\

(b) Fig. below shows identical copper coils A and B placed close to each other. Coil A
is connected to a d.c. power supply while coil B is connected to a galvanometer.

--------~/----~

1
A

-1'----_,
8

/



A transformer with 2'000 turns in the primary circuit and 150 turns in the
secondary circuit has a primary circuit connected to a 800V ac source. It is
found that when a heater is connected to the secondary circuit, it produces heat
at the rate of 1000w. Assuming 90% efficiency, determine the;

(i) Voltage in the secondary circuit. / \ (2 marks) / \

N 2.01)0 rVe I~ :b- Ns V -' J~O'('~_ ~ Go-{
(] \ ~~~ Y, ~ ~ ~ S - - ~yo~

~~Svov'

(c)

(ii) State what is observed on the galvanometer when the switch is opened.

<1\,-.0- f~"N w(!.I. cl4t~<!- ;'" itv>. J1masll-eJ
~ck-(~ ar-l ~'W\ ~({\S J.u eI( ~TK,

(iii) State what would be observed if the number of turns of coil 8 is doubled.

(ii) /
\\\'" \tJ

the current in the primary circuit.

~ :=-..t- .~ L~~ ~
f £),<1 -c t) ~

.~::. J \I \ I , t t .3~ ~ A, /
~-u

(iii) Current in the secondary circuit

Po ~J~
""

\000 :: l>J<.k>o

Is :::..(00 C..I
/Gu

/(,'b':l-A
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(d) A cell drives a current of SA through a 1.6!l resistor. When connected to a 2.8!l
resistor, the current that flows is 3.2A. Determine the e.m.f (E) and internal
resistance (r) of the cell. \ (4 marks)

E~ 'rJ.J. -tr)
E:-=- S(,. b+r) ,~-\~ \,

e -z, 3'2.. C.z.Hr-) - -\' D ) \ e:c .5("H 0 '.513~

5'6,~-tl-) = 3·"C.2..H0 ?- 5 (:~.133) \
~+s- -=- '8"''l(. + 3 A."" / \ := I o· (, 1- V /

\'~r~ 0·'1(, V _
r ~ Ot'if>/ !:. 0 i S -3 J2.

/" ,. <? :::::-~=
16. (a) State how each of the following can be increased in an x-ray tube.

(i) Intensity of x-rays. /(1 mark)

Inc,V'U>.s;•...J ~ '~~ yvtr(~.J-, \

(ii)

(b) An x-ray tube has an electron beam current of 10mA and is accelerated through
a p.d of 60KV. The efficiency is 0.5%. Calcul

(i) the input power -3~ ~ 1.y ~ tQ x. \ 0

\
-- .-c:::.. •

(ii) the quantity of heat produced per second. ,-,. (lm:r I
501w
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(iii) the number of electrons hitting the target perr (2 marks) /

{\= A ==- II: =- to l(10
3
,{.\ = b,25)(1 d~

e...- e., Irb X\O 1'1 .L_. ~
e1~'

(c) The fig. below shows an a.c. signal on the CR.O screen.

I ~

f 1\ I\ J i\ Ir\ /1\
II \ I \ / \ / \ I \, V \ v , I \ I , 1'-.

r\ I \ J II'

\ / \ / \ I \ /
\ l/ \ J \ IJ \l/

Determine: \ \

(i) The frequency of the Sig~Ven that the time base is ~ J.Oms/div.
c/, ~ '0 :/er a~2 marks)

p "2- ·b-:::.-L -3 -::.-~ =- ~.sH-Z .-r , 4x \0)( \ Q i-f ...._ •.

(ii) The peak voltage of the signal given that the y-gain is set at SOv/ div

... / '. ~ \ (2 marks)

3-'><- 5D (50 V-

/
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