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SECTION A: (25 MARKS

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

K S\an  occurs GAQMKK Fol&\s A’H’Mdﬁm

QNN S QW Wik potds an~d s Liu a nagnek
ond & .\/\o\én&hc_ W&Hw\, ’ 3

Define the following; \

(i the direction of an electric field. (1 mark)

T fﬁ,u\ (S)ﬂu;ow“ksl g*f“‘ J % A (gyve;e. ‘Vve
N]e ,

(i) the capacitance of a capacitor. \ (1 mark)

d\ﬂv\bt <kwred e X Volk,

(%)

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.

T

---Q
o

10cm 2cm

\
(@) State the type of the lens in thHe box and explain your answer. (2 marks)

Caon Ca \&M\S‘)’
—Rays  pava lled avj clmse_g{&n H;; y*(m;-f«j
ANAS Appesy loMivwae Srom PYcips
QDCMS ﬁ)km\}{t}mcll;l
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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.
A
Strength P

of magnet

7N

»
»

Magnetising curret

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

b‘onLS fvs 3(\ €0.S) \3(@\3\ W%n&w%\)

e P IS 60\5"-;[/) w\gsn&%sd Hran
Jo me ttem ts ST\MQ_SMQ\SPN{% leon .Cuxret Hon &

(ii) State and explain which of the two substances in (i) above would be suitable for
use as a core of an electromagnet. (1 mark)

P ¢ w e,&sz‘\? (jy\anSe& R
L S IV\&G" % Sof @’2&3

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

A B C Visible E F G
light

P Q

» Decreasing wavelength

(i) Which colours of spectium pears at P and Q?

P - K ................ / ............ (1 mark)
Q - NARY ek \ (1 mark)
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(ii) How is radiation marked C detected? (1 mark)
“hermspile, Loke meker SYn Aleed moreker
N blackenad lbuwlbs. C/} ! o)

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) \

T bk ctaw,éo_‘c
2 }, No Carrent

®7 @ QM,\) 5\‘\/\“\,&[%—2 [
VO'UHV\Q}UV \S WYen er\(d"en\. W&-\—‘VD%{f
S\’WMLO\ be sUk c—P, ONW‘\!&‘ ﬂ“‘&” m QO \r' .
ie. k Sheowvld be Caonnecked Goross e dovie
Whose Volbasye- is b be dedernnin ed,

i A car battery requires topping up with d;syﬁr occasionally. Explain why this is
necessary and why distilled water is used. l (2 marks)
. ek IS W QNISVneN . <
B %\?R o) ley S \/@A Svacs & OLQIQS"' & have
ens el ra rea c- Wit acd e 5;1"’\
InS o \/\,\\9147_ C v P @AV\AS'.

8. The figure below shows the wiring in a modern mains appliance.
Xo——CO=<0O )
§// Appliance
Ye
7 o— Casing
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Identify the wires X, Y and Z.
% . Lve  iire

........................................................................

Y B NQJ\/\*‘(D‘J\ W \NS—

.......................................................................................................................

7 - Earth Wire

........................................................................................................................

9. Three resistors of resistance 2.00, 4.0Q and 6.0Q are connected together in a circuit.
Draw a circuit diagram to show the arrangement to the resistors which gives;

(i) An effective resistance of 3.0Q

— - \

5L lor /

R |
Gor

(i) A minimum resistance. (1 mark)

—
28

o \ l

ber

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 rod X. \ (1 mark)

f}o Sitive chyioe

| (ii) Explain how the rod X acquired the charge. (1 mark)

h\NY\“\ ‘(V\\" M/D le,cjrfm S % k’YovV\S&e,yr-eA g)’em

Yoc\\ Xko

Material,
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(iii)  Explain briefly how you would test the nature of the charge on rod X using an
electroscope. (2 marks)

- d/\mf L’&nk e/ectd“fU-SC@fi +Vv
— ,\,:) be vod Qlose te Mrﬁ Cap o3 Weas

el oS P . . l N
— Loor v an nov=ase i s Q;C-)Q—Y\C_'k ot

e Lu& s WIR ConGym Yk 1S
'_\'VQJ:) :)‘Kclv [

11.  Distinguish between intrinsic semi-conductor and extrinsic semiconductor.

IV\}TW\ Sic. Sem -CMdniley 1D & Pure gmarks) MO\MJ,,,
U\[ML o = Q)\HN\S\Q SQM.—CGW\AM S8 an

INMASIC Semi —Condmcksy thad has  baen GQﬁ(F eL.\
e wv\fvmb hov been added ko improve %A

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 = 9.0pF and Cz = 3.0pF and a voltmeter connected as shown below.

|12V
|1
./ Y
L
A
|
|
Ci=9-0 IAF
B |
L
CZ = % . O}‘ F
(i) Determine the charge on C: when the switch A is cleSed and B open. (2 marks) }
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(ii) What is the voltmeter reading when switch A is closed and switch B open?
(Assume capacitor Cyis fully charged). (1 mark)

N= 124 When M ka/w\yd.

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

\
(iii)  The effective capacitance kOf}a‘f\d Ca (2 marks)

\
Ce- 9v3= \YUF

X \
(iv)  The voltmeter \r?ﬁg V. y / / \ (3 marks)

LOSXNQ |

C | 2.x\0
oY
\/;Q = lo%pe C]\/
C |2

(v) The energy stored by C; \ (2 marks)

V- VA g~ 5
- A A /\ - PV*S
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13. () 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.

S1

Monochromatic Sz Screen

source

(i) What property of waves is being investigated? / (1 mark)

(ii) State the function of the double slit. ' (1 mark)
hcks &S @ Cohavenk e - Lighd .

(iii)  State and explain the observation made on the screen. (2 marks)

— nake Yol A Ve gﬁ 25 avY Seen
, bo) \
N E)f\z&"l: S({ s Gwe_ PO) \/\}L“\ Cms AV

ende @canrs, (<. Crest J:/v'* Sy e
'l\vlv\\rtqé;wox eves ﬁbw\ e @/H\{.f S e M« r\»\ V‘ﬂM‘ﬂ-

A 'QYQ

M o
(iv) &tate le\at is observ c}& é:r(s%reen%vhen sy TQWS enh OUWK ?ﬂr:jﬁ

M the slit separation S; Sz is decreased. (Im

S@Fa\rt Hrom 6‘% ﬁ,v\jej W ores & e, (

\\\\//\\\\\\\

(I)  White source of light is used in place of monochromatic source.

Ceamkral g/—(,\ — 1S NL«J . (1 mark)
Side =re Cebo\/\w_:l 9% ather

(IIT)  S; and Sz are made larger. (1 mark)

\ [
NG‘ gﬂrse— C’\V‘J AN \V)'tﬁ en 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. \ y

S
< \
$ ha?ow "

N
N

N
/

Al e
% Deep \»
/J \M’Ym,u(

Wy: N7

Deep

On the same diagram, sketch the wave pattern in and beyond the shallow region.

(2 marks)
(9) The equation below represents a nuclear decay. (1 mark)

232 A_ 228

90 w 88 X

Identify the radiation A. ';Li/

A X part e N
14. (@) The diagram below shows an object O placed infront of a concave mirygr-as

shown. - -

= -~ z -

7~
//

o
—
~

\
::/ '_lmcﬁe\/l

e ,pmﬁg/

~
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8] Complete the diagram to show the image formed. (2 marks)

Cﬂ%q & d«,«ﬁm> ~ @MW

(i) State two characteristics of the image formed.
\n't’wmk‘ WY‘JM' Mgzm fﬂh\ ncl ‘d\g Mﬁmf

(b) (i) State two factors that determine the speed by which electro_n's are

emitted from metal surface by light falling on it«? \ marks
\’\P' L\g,.f- Ke —F{&Wcﬂ cr} M \/véﬁ,\ai(m Wousk
o ke= h¢- ("’ — Weons funchion o V(;(QM Swffa@_/é‘jpe,
(i) 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.

N .
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From Einstein’s equation, hf =0 + Kemax, where 6 is the work function. ’
Determine.

(i) the threshold frequency, fy from the graph

hotsS X

(ii) the planké constant, h

=

%‘(’I)\/
(6.5~ e ) ri0

15. (a) An electric cooKer has an ovén rated 3KW, a grill rated 2KW and two rings each
rated at 500W. The cooker operates from 240V mains. What is the cost of
operating all the parts for 36 minutes if electricity cost Ksh.6.50 per unit?

(3 marks)

N
- t =) b 1_ ? ,:__. 7w !
Tl b -3 200 2] < b

& ot 2% 6 \
= i 6-50 /
ToAted = ¥ = Kh.(3.00

— 2 X6

(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.

\n—:-(lB'L o)%lé_%hp I @%3?)(10

|
i
>

)] State and explain what is observed on the galvanometer when the switch
is closed. (2 marks) |

%vamw\,ekef Shows  a deflacty i
d("& avul ‘M\‘Q'\ {Cb\/\Yf\S ‘bb Se/ro NW\VK;J

(‘/[/o}mj Swdth CMJ;O\ M«ﬁ-v\éﬂ, wm%wﬁwp/
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(ii) State what is observed on the galvanometer when the switch is opened.

TLL OW\H'( W‘(M OL&;& 4 o "MNL (112 l
direction and  than Yiﬂ\'wr\s‘i'o ) Biite

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

(1 mark)
Tl po wker il J«L%(/

(9) A transformer with 2000 turns in the primary circuit and 150 turns in the
secondary circuit has a primary circuit connected to a 800V ac source. Itis
found that when a heater is connected to the secondary circuit, it produces heat
at the rate of 1000w. Assuming 90% efficiency, determine the;

8))] Voltage in the secondary circuit. / : (2 marks) \
oo mpois Ny Ba o o\ o IS0 XFTR o f4g

Ne T Np AR
V)=gwv Ll &
f (i)  the currentin the primary circuit. / (2 rm’s)/
= -l w5
chl 0'20\ /‘_ :If A \
oD
Te= WY _ 2339 4. Tovp
761) —— O:Q = [Ooo
Tox Gor
(iii)  Currentin the secondary circuit (1 mark)
— Jp =looo -
p - ’L \/ ) . 0-Q% 800 \
B T S = (-3%9 A
looo = .L/C *< Lo \ -
T. = looo — |66 A
°
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(d) A cell drives a current of 5A through a 1.6 resistor. When connected to a 2.8
resistor, the current that flows is 3.2A. Determine the e.m.f. (E) and internal
resistance (r) of the cell. \ (4 marks)

E= 1(e4r)

€= 5@~e+y> )
€= 30\(‘1‘3‘”') — i), \E= ,S(/;Q.-;—osag?
5@ et)= 32(as0) > 5 (2:133)

\
F+5r- = Y'ﬂL+3'lP/\ = mé?v/

'§r= 094 6 _
f’ s ] ]
- o‘ ‘ib = O i 55,’5,-"\\
J / ¥ —=
16. (@) State how each of the following can be increased in an x-ray tube.
() Intensity of x-rays. (1 mark)

'Y\CY\Q_D\SCM‘) Hhe 'k{c\'kb renk, ‘

(ii) penetrating power of x-rays. (1 mark)

\Ihorea S“{*vf) tha Ansde DU—B‘L/ |
f\ncv%&S-\%e) Spt&& ij/ %—K thechrons,

(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 3 \ _ (2 marks)
P=Tv = o x1a xLoxls = LOW
(ii) the quantity of heat produced per second. ‘ (1 mark) {

W= QS X fov =— 7 597
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(iii)  the number of electrons hitting the target per secénd. (2 marks)

-3
nN=2& -1t _ joxioxi ol
ST T T o = 6a5XI0
r \0
' e,lu}lw
F
(©) The fig. below shows an a.c. signal on the C.R.0 screen.
/]

Determine: \ \
e
(i) The frequency of the \?a‘l given that the time basT.i&/at 10ms/div.
(2 marks)
Q
LA LV o e g S
I 4xiox\o “ —

(ii) The peak voltage of the signal given that the y-gain is set at 50v/div

N / \,, / \ (2 marks)

\/ 3%519 = [5D0V
0
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