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Instructions to Candidates

Write your name, admission number, class, Index no. and signature in the spaces provided at the
top of the page.

This paper consists of two sections; A and B.
Answer ALL the questions in the spaces provided.
Non-programmable silent electronic calculator and KNEC mathematical table may be used
ALL working MUST be shown clearly
Candidates should answer the questions in English.

This paper consists of 12 printed pages. Candidates should check the question paper o

ascertain that all the pages are printed as indicated and that no questions are missing
Where necessary use g = 10 N/kg, or10 m/s* '

FOR EXAMINER’S USE ONLY
SECTION QUESTIONS | MAXIMUM SCORE | CANDIDATE’S SCORE
A 1-13 25
B 14
15
16 9
17 12
18
19
80




SECTION A (25 MARKS)

L. Inan experiment to determine the presence of charge on a body, a material to be tested was

brought close to the cap of a positively charged electroscope. There was no divergence

observed from the leaf of electroscope. State the possible reason for the observation.
(1 mark)

The walowadl was Gn ww@/w ho chargt,
ks Wjaw | pputrel waterdal -

2. A cog wheel with 20 teeth is rotated with a stiff card pressing lightly against the teeth. Sound is
produced when the rotating teeth strikes the card. Calculate the wavelength of sound produced

if the wheel makes 20 revolutions per second. (Velocity of sound in air is 330m/s).
(2 marks) '

- N ofy et x revolubiona
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3. State any two ways of in increasing the size of an image formed by a fiesd pinhole camera. 2

mks) : « d . pinhole
- Qaduw«j bu distawe  bedwaen the O%wfpiw ho o

~*fﬂmlbﬁ the diottune bohutew Stan &

4. TFigure 1 shows a symbol representing an electrical device,

Figure 1

Name the device represented by, the symbol (1 mark)

Vascoole  waratov | rheastat! P
¥ oo potontiomotr

S. A car battery is rated 40Ah and is expected to supply a constant current for 200 minutes.

stontral duvider

Determine the amount of current delivered. (2 marks)
1= [y 2 HO xbo
‘ 200
= 1A
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6. The figure 2 below show a soft iron plate in a solenoid and a permanent magn

spring.

Soft iron plate

A

£3

X

3

f@H b
iour of the magnet when the switch, S is closed. (2 mks )
e sofencd (1T o Rp
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State with reason the behav
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7. Figure 3 showsac

Y
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\ ¥
\

o

et suspended by a
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Spring

N
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Figure 2

ell of em:f 1.5V connected W"ith an ammeter, a 1.5Q resistor a 1Q and

switch. A voltmeter is connected across the cell.

—1

1.5¢

Lot
With the switch open, the voltmeter reads
0.5Q, determine the ammeter readmg when switch S is closed

\;,/\[ fk@f‘
il e O

Figure 3

1.25V. Given that the internal resistance of the cell is

(3 marks)
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8. Water waves pass a point in a swimming pool at the rate of 30 crests per 60 seconds. One of the
crests was observed to take 2 seconds to travel between 2 points, 6m apart. Determine the

wavelength of the water waves. (3 marks)
= @/ 3m]|g A=V =%, = lm
’f 5{) - 0.5 H'Z.a /f /J 5
7 o

9. The figure 4 below shows a cathode ray beam entering a méénetic field, perpendicular to the
plane of the paper complete the diagram to show the path of the beam in the field. (1 mark)

O
O

cathode ray
.

SRR e

Figure 4

10, The figure 5 below shows a junction diode.

A_l' 3
4

‘ Figure S5

Complete the diagram to show how the diode can be connected in a reverse bias mode. (1

mark) ' '
11. An electric heater rated 240V, 3000W is to be connected to a 240V mains supply,

through a 10A fuse. Determine whether the fuse is suitable or not.
(3marks)‘:[ P/ 2000 z {a- S A W_; G
2 L[;O £ witkble oo &k
e, o noC SWTHC L s ml\ﬁvj"

12. Two heat:mg coils A and B connected in patallel in a circuit produces power
of 36W and 54W respectively. Calculate the ratio of their resistance. (2 marks)

TEf" Pae vs PR & 8%
P/;; . 51.}-\!\) Bid Wi PA QA—:. P& Q?) . Pagedofi2

Cculy RaTRe=3:2
a6 Ra = O5T8 RaiRa=23




13. The figure 6 below show a conductor carrymg electric curtent place between
two magnetic poles.

.
N 5
Figure 6
Complete the diagram by sketching the magnetic field and also show the
direction of the force on the conductor. (2 marks)
SECTION B (55 MARKS)
14. (a) Figure 7 shows parts of a simple x-ray tube..
VECUUM - -
o Gt
electroiheam gy
filament
A ray beam
Figﬁre 2
(3 marks)

(i) Explain how the beam of x-ray is produced

SJ LC’*'U
armdonsC el wp
o e sudanky stopps b g
(i)  State ho%v mrrent and voltage from the Extra High Tension (E.H.T) source can
be used to: :
@ Increase the intensity of xnray beam produced (1 mark)

hieL200 g,jr) W\ﬂ‘—/ muﬂlw rﬁﬁlh{@b\.‘ﬂj
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(I)  Decrease the strength of the x-ray beam produced (1 mark)
j)eueﬁ,aibf Q. calls mﬁwg poam JVOUG‘%"-*

sten is an example of element used as metal target. State the property that

(iii) Tung
(1 marks)

enables it to be used as a target.

b e A I/ucgh mui:«:mj @o@t"‘

4( b) In a certain X ray tube, the electrons are accelerated by a p.d of 12000 V. Assuming that all

the energy goes to progu%ef rays, determine the frequency of the x rays produced (take
planks constant h= " %1045, and the charge of an electron e=1 6x107° C)

eVz hf -2
= ‘ X110
x5 kigoe0 = @ eI f
9— - 2-9% 10 Hz
« tube connected to a power supply

i(  15. (a) The figure 8 below shows & diagram of a Geiger Mulle
and a pulse counter. v

G o low '?ﬁ&ﬁuu
{kg‘%ﬁh Gs i ‘g‘ﬂ'ﬁﬁi‘a@ﬁ%

V‘[iaﬂéﬁm i " ! {

== ‘
B aavrns v "Gl i
{._f:ﬁ%wd.kjﬁ i :
Tudse Covitar
Figure 8

(1mark)

(i)State why should the argon gas be at low pressure.

To thetiake dia g, b odhows for  LLlond oy
Lo hoQUl B o owpdandte o oletroni -

(ii)State the purpose of the bromine gas in the tube. (lmalzk)

Puondng agent - Absocos naray o PO?MQ’ N
before by Cautot Secodany  plecknon LTSS I~
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' (iii)Suggest one way of increasing the sensitivity of the tube _ (1mark)

Pwn,ioﬂftj t""ﬁ the  cuowtent

 (iv) Find the value of 4 and b in the following equation. (2marks)
234 a
92U - bX + 20
B @ - S %% ........................
b) The figure 9 below shows a PN junction diode used in a rectifier.
"
g M“""y ]
L , l To CaRaQ
P 4 * roCRO
, i _ b 0 C.
Figure 9
i)Describe how the rectification is achieved . . | (3 marks)
o Duning e 1T e, diods s feowand poied
0. tonduces, A Cunt fows buougly b reoitor
L Dsing. . grd cyike | Hag diDAL lo | redenses bloed |
So. k. doge rot tonduck No cutrenk paeses bhrougly

Halktey The prowes laepd  rtpuakteg 1L
ii) In the space provided below, sketch the output signal displayed on the CRO during the
rectification process. (1 mark)

2 _ i
Voltage

Time in (s)
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16. The figure 10 below shows a cathode ray tube

Vasuum Fluorescernt
scresn
Cathode Anode

m—-{-—- L etmioeionss:

)""""’“’"’"“““'MMW % o o

Heater _.5'_.‘:__;_.“""‘“"“‘._._.,...“,...,"”" i:

205 ¥ K SRS Ve e =

i g SRS
& i
EHT
Cathode rays
Figure 10

w

a) State how the intensity of the fluorescence on the screen can be increased.

(1 mark)
--*inufﬁzﬁf"\j e F»ol o o CCLH"JGM
S rding e ghud  laeo ﬂ&ﬂ&ﬁ*’t
b) State the effect of having air in the tube instead of a vacuum (2 marks)
o2 P Tgre UL b coliowins bebwien  au- poctiites
2R cLrons i~

O tiow I—dd-%u:.ujo m‘wﬁﬂq—tﬂ«&w

c) State one difference between cathode rays and X-rays _ (1 mark)
K-rogo a2 forned o dhangeo e D 1 ruehiase
ol Trvngl mnn e Arady elungeo 40 rachadts
& a ot cheele - L
Avuj pltew cor
d) Give one advantages of using a C.R.O instead of é. volimeter in measuring voltages
_ Coun weaowns bobh “a-C a-d d¢
Do redsoive lange VoSS
Looons  uistoet Vo dard-:

(1 mark)
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g) The figure 11 below shows an a.c. voltage. If the Y-gain control reads 10V/em and the time
base reads 5 milliseconds/cm

Figure 11
Calculate: |
i) The frequency of the alternating voltage E 7 (2 marks)
Tz xH =0 m{g} jcz %7, - /20)(!63
2ROV L & Has
ii) Peak to peak voltage of the alternating voltage (2 marks)
Ve b xIo
- wov

17. (2)() It is observed that when ultra-violet radiation is directed onto a clean zinc. pla’r:e
connected to the cap of a negatively charged Jeaf electroscope, the leaf falls. Explain this
observation (2 marks) u~v

Elecbone O diotodged  peom tha zude prafrl byf =7

At duolons . The ddetbwino Lrotted one Wd;ﬂu}% _ ;
) shor rongro llav g thae ’bglﬂn’ pe W‘i
Bt e a Leap moue Bt o 0

(ii) Explain why the leaf of the electroscope does not fall when infra- red radiation is

directed onto the zinc plate ( 1 mark) i

T Lheng c‘b'a‘md,tlatﬁw o Llowen CEhaos tle. oo

b) State the effect on the elecirons emitted by the photoelectric effect when:
(i) The intensity of incident radiation is increased ’ (1 mark)

hlrenoes o M% pmt;wmm Hauo w{}a-eeooa?oz
e leo'bi)u.u’rg,uct' Page 9 of 1




(ii) The frequency of the incident radiation is increased (1 mark)

Spued g Jeebwino Cnereaa s

¢) Light of wavelength 4.3 x 107m is incident on two different metal surfaces, nickel and
potassium. (Take speed of light as 3.0 x 10® ms™ and planks constant h as :

6.63 x 10%Js). -
(i)  Determine the energy of the mcldent radiation. A (2 marks) % _
2 8
E-he = ¢.G3x10 >< %X 1D

H-5XI10
o B C,gz,(cxm J

(ii) If the work function of nickel is 8.0 x 107J and that of potassium is 3.68 x 10""°J, state with
a reason from which of the two metals the given light will eject electrons. ’

(2 marks)
po{ja/;ou.uvn i v,
¥k e reatoo thlu— Jo wourt
EwvwgY Uk &
Eaveled
(iii) Determine the velocity of the emitted electrons from the metal surface in b(ii).
(Take the mass of an electron as 9.1 x 10! kg). : : (3 marks)
- Wt YLy - -
Sl )q q.1xI0 )\' 9 &
= L5591
U - Gabyxis' = 36:8)(:0 4&2“ e m).fgj
‘ 4.56 )(IO gl LC '

18. a) i) State the meaning of the term critical angle as apphed in refraction of light. (1 mark)

TMMLM%&%M@LWQ,W{%L&PWM

Oeiotn edelimn wohole a,wjut of ryvacboc b
v 90

b L OGP ety oo rr A ‘?
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ii)The figure 12 shows a ray of light incident on a glass-air interface.
: :

§
¥ &;w

Figure 12

()  Show on the diagram the critical angle, c. (1 mark)

‘)Given that the refractive index of the glass is ang, and that the critical angle ¢ =42°, determine

the value of is ane. (3 marks) \/
C & = /. \/ = YV o YIS

(b)  The figure 13 shows an experimental set up consisting of a mounted convex lens
'L, cardboard screen with cross-wires at the centre, a plane mirror, a metre rule

and a candle.

Figure 13
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Describe how the set-up may be used to determine the focal length, £, of the lens.

- Moue the Cadboand With a Loge Lf;4tflq,ark5&i,o 9

WLQJWW%/%MWQWM_M*M,WM
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Tue B Lgual to Ehe o cal R ag/ﬁ%
«Q.v.f)w;t pwwﬂum, oxd 'f\f-c‘ o ouanoge U

. o e lens
et U,nsl/

aue &

19.9) State one advantage of high voltage transmission. (lmark)
The ot o low ond Denport 274y Losts. b
redaced -

(b) A generator produces 150kw at a voltage of 5kV. The voltage is stepped up to
- 60kV and transmitted through cables of resistance 15Q to a step-down transformer ina

substation. If both transformers are 80% efficient, calculate the:

()  Current through the transmission cables. (Bmarks)
20D_X 150000 = |AO000 W
'-"_'_.-——4
100 |
T- ? - 120000 = 2 A
V 60000
(3marks)

(i)  Power lost during transmission.
Poorn lost = 1* e
- a¥x 5
- GOW
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