(a)  Define the following as applied to motion;

5 01 1
() Uniform velocity. ((01 lrr:l;rlf)
(i)  Length of the pendulum. . _ - r )
(b)  Figure | beio.w shows the variation of velocity with time of the car.
V(ms)A
e \
5 o Fig. 1
601 ; .
L g
¢ 16 20 24 (s
(i)  Describe the motion of the car. .- (?)?; marks)
(i)  Calculate the distance covered between 16" and 24" second. (03 marks)
(c) A body of known mass is acted upon by forces of; 3N, 8N and 4N as shown in
figure 2(i). 4N
body .
(i)  Find the resultant force of the body. _ (03 marks)
(i)  Explain what happens when a balloon filled with air is released in space as shown
in figure 2(ii). . (02 marks)
: air .= - : :
== ballon  Fig. 2(ii)
(d)  Explain how a person is able to draw a liquid from a glass using a straw. (03 marks)

(@)  What is meant by the following?

() Mechanical advantage. (01 mark)
(ii)  Moment of force. (01 mark)
(b) () State the principle of moments. - (01 mark)
=" |
+ci|?1}.!_ 90cm ——> fig. 2 -
Y A 4

o g L ' E
(1)  Figure 3 shows a crow bar being balanced by the forces E,g the effort and L, the
load and F being the fulcrum.

Determine the Mechanical advantage of the crow bar. (03 marks)
(c) (i) ~ What is meant by density of substance? (01 mark)
(ii) Calculgte the mass of air in a room of floor dimensions 10m x 12m
and height 4m. (Density of air 1.26kgm™). (03 marks)
(d) (1) State Archimede’s principle. - (C1 mark)
(11) Descr{be an experin'lent to verify Archimede’s principle. : (04 marks)
(1)  Explaiir why water in the bottom of a floating boat cannot be siphoned
over the side. e (01 mark)
@)  Whatis meant by; . . :
(i) Convection. - B (01 mark)
(i)  Fixed temperature points. , . (01 mark)
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(b) The diagranﬂ below, shows a refrigerator. |
DE

" Fig. 4

(01 mark)
(02 marks)

d not in the lower side.
. (02 marks)

(i) Name the part A.
(i)  Explain why B is painted black an
(iii)  Explain why D js on the upper side in the refrigerator an

(c) (i) Describe how the scale of a new thermometer can be éalibrated; (03 marks)
(i)  State two advantages and two disadvantages of using mercury as a

thermometric liquid. (03 marks)

(d) Explain how the green house effects leads to global warming. (03 marks)

(@) (1) State any two different types of sources of electrical energy. (01 mark)
(iiy  Explain why birds standing on electricity transmission wires do not get

electrocuted. (02 marks)

(01 mark)

(b)) (@ Define potential difference (p.d).
(ii)  Use the definition in (b) (i) above, to show that the power produced across a

conductor is P = IV where V is the p.d across conductor and I is the current

. in the conductor. (02 marks)
(iii)  Explain the necessity of earthing some electrical appliance. . (02 marks)
(c) Draw circuit diagrams to show; :
(1) Voltmeter reading emt of a cell. (01 mark)
‘ (01 mark)

(i) Voltmeter reading terminal p.d ofacell.
(d) On the same axis, sketch a graph of current against potential difference (p.d) for;

(i) a torch bulb. (01 mark)
(ii)  a carbon resistor. " (01 mark)
e) (1) Describe the faults of a simple primary cell. (02 marks)
(i)  What special precaution are taken in caring for a lead acid battery? (02 marks)
@ (1) What is meant by the term light? (01 mark)
(i)  Describe an experiment to show that light travels in a straight line. . (04 marks)

(b)  Distinguish between primary and secondary colours giving an example in each case. |
i '- (03 marks)
) An object 2cmhigh is placed Sem from optical center of the converging lens of
fold length 10cm. By scale drawing. determine the position and size of the image

formed. (04 marks)
(i)  State two uses of a converging lens. (01 mark)
@ ) What is total internal reflection? (01 mark)

(ii)  Explain how sky radio waves travel from a transmitting station to a receiver.
(02 marks)

(a) Draw a diagram to show how plane progressive wave are refracted as they travel from
decp water to shallow water. . (02 marks)

(b (1) Distinguish between a transverse and a longitudinal wave. (02 marks)
(i)  The distance between 11 successive crests of a wave is 33m. Find the speed of
the wave, if time taken'to make one complete cycle is 0.01 second.  * (03 marks)
(¢) (i)  Describe an experiment to show that sound cannot travel through a vacuum.
= (04 marks)

(i)  State two applications of Ultrasonic sounds. (01 mark)
(d) A student standing between two high walls and 500m from the nearest wall shouted.

He heard the first echo after 3s and second echo 2s later. Determine,

(i) the speed of sound in air.

(i)  The distance between walls.

(02 marks)
(02 marks)
Turn 3’()ver
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; e ynetism:
s applied to mag (01 mark)

(a)  Define the terms a terial.
(01 mark)

Paramagnetic ma

(1) ?
i sutral point ) .
b E:;) 5:::17 dolmailn_theory, explain why the strength of a magpqt cannot be 1n9reased
™ peyond a certain point. (02 marks)
(ii) Explain how magnetic keepers function to prevent stored bar magnets from self-
demagnetizatic?. o N (02 marks)
: i it he followi rts of a moving coil alvanometer.
(c)  Describe the function of the following parts 01 @ g coil galv P

()  Thesoftiron cylinder.
(i)  The return spring. (01 mark)
een

Predict the direction of force when current flows out of the plane betw

(@ @
the poles cf magnets in figure 5 below. (02 marks)
Current out urrent in_ -
Fig. 5 - : (1
N | S : Nl X (s
(i)  Describe how the efficiency of a D.C motor may be increased. (02 marks)
(02 marks)

(iii)  State four exaniples in which a D.C motor is made use of.
Step down omestic user

. Step up transformer 4
\ transformer

""" B Fig. 6

. Long distance wires

_ Power station _ '

(e) Study the diagram in figure 6 above an
electric power from the hydroelectric power

d describe how transformers are used to transmit
dam to a domestic house. (02 marks)

Define the following terms as applied to radio activity;
(01 mark)

@ () Activity. |
(i)  Half-life. (01 mark)

(b)  Below is the graph of activity against time for a radioactive sample.

’_'LQ 5 o ./'. oy H
waso N} | L] 0 N
S S NG EREE N Fig. 7
iR SRR
- Use the graph to; TR T, ‘
iy F ind the half-life of the sample of the material. ' ‘ (01 mark)
(ii)  Determine how much of the original sample of the material will
have decayed in 9.6 days. (02 marks)
() Fig. 8 shows a technician locating the position of the leak of an u i
nd
which has cracked. ﬁ s o i ki
el we J- Wt han vl
. - . M«-ﬂ-" ke wresmd
: Fig. 8

Wu--“m./

State and cxplain, the type of radiation that must be emitted by the isotope introduced into

water supply for the leak to be detected. (02 marks)
@ @)  What are x-rays? ' | 01 mark

(}Q Df:scribe how X-rays are produced in an X-ray tube. (54 mal: )

(i)  Give two uses of X-rays. 202 I;:f'kz))
€ i i
(¢)  Give two precautions taken while handling radioactive substances. (02 marks)

3 END
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%T (1) The rate of change of dlsplacement 18 CQnStant. + 01
.l (ii) The distance from the point of suspension o _
| the center Wfthe pendulum bob. m/
_ke2Mspend) ‘2 st
(% " The car W moving With a constant me\ké;‘fb “"#‘f » 03
(b) V" Velocity of 60ms™! for 8s, it then uniformly éembr/ xﬂiﬁf**f Wf‘/{' .
accelerated to 80ms™ for 4s.Then finally  ynsfrm bﬂw u'j
decelerated uniformly to rest in 4s. ‘
(i) ~ Distance covered 2 bh + LxW +1/2 bh e 1 h(a+b) + % 03
=1/2 x4x80+4x60+1/2 x4 %30 2
~160 + 240 +40 bhuse of 3
=440m /
@ | O oB-3-sN P .
Resultant force = V42 +5 = v/41 ‘ 03
= 6.403N v/ AR
(i)  Air begins to escape,ballon mov inA/ As air escapes from
opposite direction tWaping a Withd balloon at a high 02
equal and opposite Mcwmn’s 3" speed back ward, by
law). When all air has §sgaped, the balloon e B conservatison
falls to the ground. \ya et
d The person placed the mouth at one end of the backward
() straw with it other and dipping in the liquid. momentum due to
ég(' air escaping sets up 03
The person reduces predstre insert the straw by equal but opposite
sucking. - forward momentum
Atmospheric pressure is now greater than on th_e balloon
pressure inside the straw p],}stes liquid from causing 1t to move
glass to mouth. forward
T=16
2(a) (i)  Mechanical advantage is the ratio ‘cyoad 01
to effort.
(i) ~ Moment of force is the product of force 01
and perpendicular distance from the line 1
of action of the force, g txs Pivot
(b) (i)  When abody is i L
2dy 18 1n equilibrium, the sum
of clockwise moments about a point is 01
equal to the sum of anticlockwise
moment about the same point.
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, #Jaﬁ_ _TZ_V princihi_{i_ﬁfz_iﬁ_()iii_élli

(c)

3.(a)

P

E 15
MA=6 v~
(i)  Density is the mass per unit volume
(i)  Volume = 10m x 12m x4m
= 480m’

_ mass -\

volume

Mass = 1.26 x 4&\%0 ~ 604.8Kg
L

(i)  When a body is wholly or partially
immersed, it experience up thrust eq‘t;als to
the weight of fluid displaced.

(i) A solid object (stoge/metal) is suspended

from a spring balance and its weight Wa

noted.

A displacement can is filled with water up
to the spout. =
The body, still attached to the balance is
carefully lowered into the can and its
weight in water Ww noted. Y
The displaced water caught in the weighed
beaker is measured and record W. If the
weight of empty beaker is Wb. X
Loss in weight = Wa — Ww ;
Weight of displaced water = W —Wp !
Hence result shows that Wa — Ww = W-
Wb thus verified.

(iii)

No atmospheric pressure on water inside

he bottom. ' -
N.e e """-:_'r]'.'_,-sn-;w- i Speke UG

| /[ ' g
LD @t Lok

S IxI5=E \’504’
Lo®

(i) Convection is the flow of heat from a regjon
of high temperature to a region of low
temperature by motion of the fluid in bulk."

(ii)1s a temperature that can be reproduced.cind

L ab - \.1_('.':-
D) \
=1 {l) A= Compressor pump

'*Iu, o ||!n’j{,t_;1 {, &.-t{
. UL
B - Painted black radiator ohmeat -

B — made of fing because fins have g

(i)

larger surface area and more heat IS
radiated

e

________—-———-___
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'\] []
2 -
fL\Q" : W/" 4 e Loy 7. Radiation from outer spdce is absorbed by the -?’{fij

earth which produces rAdiation of shorter wave
length.

) Shpter o
« a W!‘C_»"{ 4
M\ W4Li£'(‘ ,}1

FL’L:( i Djr \_)M]Tq hr;"""(“fjl“his radiation is absorbed by greenhouse gases
: (CO2 and CO) and remains hse to the earth’s

surface keeping the earth warm

M \\a W

bk e

0

(i)

(ii)

(d
beten

D- on L}%&upper sides that cooled air L~
moves as warm air rises and is cooled[ig,
. :

A convection current is thus formed ;
which uniformly cools the contents. 8

Lower fixed point of thermometer is
marked by placing bulb in purq m€lting
ice and marking the level where the
mercury thread stops.

The upper fixed points is marked by
placing the bulb in steam fromﬂ}oiling
water at standard pressure and marking
the level where mercury thread stops.

The length between the two fixedpoints is
marked off at equal intervals.

Advantages
- Mercury does not wet glass »~

- Does not vaporize easily.
- Opaque and easily seen.

- Better conductor of heat.
- Has a regular expansion.

Disadvantages _

- Has a high freezing point, ca&ot
measure very low temps |

- Has a low expansivity

03

Any first 2 @ 1 mark

2

Any first two.

03

03

02

01

03

(1)
4.(a) <

Thermocouples

i

Photo - electric cells V(
Chemical cells (dry cellé,
Thermal and hydro electri
Nuclear electrica] generat

batteries)

C generators.
ors.

Birds stand at one sam
and do not make a
therefore, curren

“d on the wire
Ny compl€te circuit,
tdoes not flow through

€ wag
AKISSHA® w4 K 1SSHA Joint Mock

Any first 2 @ %
mark

02,
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'_.(b-i_-_-r-_- (])
(1)
(ii1)
© (1)
(i1)
(d)
© (i)
(ii)
bes,

“P.d is the work done per coulomb of  ~
electricity passing from one point to
another.

From V = % ?u/&l W =QvbutQ =Tﬁr

W =1Vt
2=’
p:-‘:"-=1vd

Earthing is installed such that incase of
fault current flow thrb{gh earth wire to
earth hence preventing elcc}ri/cshocks to
the user.

Polarizotim)f accumulat\i/gﬂ of hydrogen

bubbles on copper plate réduces flow of
current.

adht
Localatien oduction gf hydrogen at
zine plate as a result of in\purities.

It should be charged using small cugre

I ey’

<

Should not be kept in undis charged%:é P(]\\\)\

for long.
No short - circuiting

When acid level is low, add distilleq
Wwater.

Battery should not pe dropped.

© WAKISSHA© WAKISSHA Joint Mo,
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(i) Isaform of energy which enables us to see M{’D
) _._*”‘-UJT s

(ii) .- Mark holes in three cardboards such that ]
the}?}\'ai the same level. l\/ L{ .

- Pass a string through the holes a d‘}ull it
taut to, makes sure that the holes are in a
straight line. .

- Carefully remove the thread without

disturbing the arrangement. dH ; éé’f.t
- . Place alight candle at one end an P
through m end. v~ : (_/’{ ;I 04
- You should be able to see the candle flame [\~
through the hole.
| _ If one cardboard is slightly displaced the
flame will no longer be visible. 4~
- This shows that light travels in a straight
line.

(b) (i)  Primary colours are onesﬁlich cannot be
formed by combining any two other
colour e.g. Red,%\ue, green

While

Secondary colours ‘colours which are o3
formed by combining two primary
colours e.g. yellow( cyan, magneta.

03

0%
(ii) Image position = 9.5 x 2cm = {ch‘/ Acc20+ lem 02
Image size = 4x =4 cm v See the graph tZ 02
(iii) Used in projectflE® &

In lens camera. Any first 2 0|
In eye

In lens microscope / magnifying glass.

01

(i) Isatype of reflection where a ray of light
() travels from a denser medium to 185

'3 dense when the angle of reflectionts-90°-
2 ) gh\g)r{x,.( [\i]_‘:?:! AR QWD (:ﬂ?‘uﬁ OwiajLL :

% S (ii) The i produces ragi{o. waves and

send them in space,

These waves meet ionosﬁ‘ﬁfere and under
goes total internal reflection "Xnd they OQ
reflect back to other parts of earth
where the receiver (radio) receives them.

02

&
—
Il

16

Direction\
ol

Small spacing of 02
refracted wilye .
fronts

|
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B g A
e > T Ln'\in Wi lh\ e |
(o) | (i) A transverse wave is one in which the o
particles  of  the medium  vibra
‘perpendicular to the direction of wave
motion "
N While |
o ;-‘3! /" A longitudinal wave is one in which the
Ly particles of the medium vibrate parallal-to
the direction of wave motion.
Ad=G0-D>
X2 = ‘o N
A= 2m
e ‘l 'y o L
-0 =1 oy )y
T ooy
= | soire L/
Jr’ A \soXF3: ‘—bﬂu:
(©) (i) An elecmc bell is placed in a bell jary~ e
2 When switched on, the bell is heard Acc UCk”-]g clome
ringing. v for electric bell.
e - The air in the ball*jar is ,gradually
[ &9 d out using a vacuuml’ﬁlmp, the
4 of the bell continues to decrease.
Lj - When air is completely re veﬁlk no
' sound is heard, even though the hammer
is still seen striking the gong.  +” ﬂ*m
i
(i1)  To design whistles for dogs. u\/ - é&xo\ s%&’in/
- Designing spectacles for blind. determining depth
- To kill bacterial in water. of sea bed
- Breaking kidney stones - Medical surgical
- Ultra scanning and diagnosis
] Ulira isound (}rilling. : - To reveal flaws in
] Cleaning delicate materials. wieldledfoiits and
Lol : ' holes.
—ate | ~Delermang. theoy]
T ™= Ot
__‘('d‘)'\ (1) V= _Z_d — 2x500 7
ok e t 3 B
\ - == =33333ms’ L
' 1£3 Y
\/ (") d% — 333.333x5 o) 833331‘1’] /
" . Total distance = 833.333+500 = _
133333m - OA

\

03

04

01

02

02
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(c)

(d)

(¢)

—

"

(i) Paramagnetic material is one that gets slight].y
magnetized in the direction of a strong magnetic

field. o
(i) Neutral point is a point In a megfietic field

where the resultant magnetic force 1s zero.

(i) During magnetisatism; more gad more of the
domain are made to face oncdirection. When all

dipoles in all the domainimfh/ce the same
direction then magnet$ cankof be made any

stronger. o

(i) Keepers retain alignment of magnetic dom_am in
the magnets themselves without the opposition
or upset in.They form clos@op of its domain
hence retain alignment.

(i) I’s fixed between poles of a magnet to
concentrate gbe/magnetic field and make it
uniform.

(i) Current flows in and of the coil through the
terminals Ct:mnecte}l.)}Bl

(1) Force is upward, whente@lt ﬂ_gws out«force is

down ward when current flows in.

Using a stronger magnet to inc%ease the strength
of magnetic field. 1 _

- Increasing the number of turtilin a coil.

- Increasing the area ofuffe coil. P Laad
- Using their copper wires of lq\ﬁ(resistance.

- Winding the coil on a soft iffrarmature to

 concentrate the magnetic flux. '

(iii) In

Fans »T

CD player. w
Electric drillsY{”
Electric vehicles\\”
Water pump
printers

Power is transmitted oy long distances, the
voltage is first S’Eeppédjﬁj:

' to reduce the
current and this reduceg er loss/energy

loss along the way.

When power reaches near the user, the
\% ' ’
oltage is then stepped down to a value that is

safe for the useg/\/

—

#
O
O2
ol
o
Dl

Any 4 @ Y2 mark

D2

).
Any first 4 @ Y
mark
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01

02

02

01

01

02

02
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8.(a)

(b)

(c)

(d

(€)

(i)  Activity is the number of disi;@lm
made per second

(ii)  Half-life is the time taken for half the
original sample of radloactnlr)mtenal
to decay —

(1) Half-life = 2.6 days. + 812 B

(i)  Decayed mass = 52 — 14 =38g

'L//

Gamma rays V\/ L

A radioactive solute isso%’m the liquid
at some point. The isotope makes an activity
with the soi@e leakingpdffit, which can be
detected.

ahmns
(i) X-rays are electromagnetlc-raﬁ%éaﬁﬁw
produced when fast moving electrons”

are suddenly stopped by matter
(i)  Cathode is heated usirgsg/bw voltage
supply
Cathrode emrg electrons by thermimi¢ &
Electrons are accelerated towards a
amode by the;\\ioﬁtage \/I
When cathgde rays strike the target C
much of their K.e is convened into Evgl‘
and the rest into x-rays
(ili)  Detection of broken bones /
- Detection of T.B T
- Detection of foreign object in the body.
- Killing malgmant growth.
- Cancerous cells/detection of cqncer

e\
'\
.

Ol

DL

]

-
migwn

Sﬂ'\‘\,\&“ 15%‘5
e )8 Con

ko X'—"f"“aﬂ

’L/"

} Radiograph
3L

/kidney stone.
- Head injuries
- Study crysuL

- Checking ] mmlat air port

- Detection of hidden flaws in metal
castings.

- Detection of &fﬂﬁn welded joint

Avoid direct body contact L/

- 3&%:83 to be transported in fhiek lead-
protective gears.

Handle sources with long tongs

Wearing of monitoring gadgets

tea)

} Radiotherapy

Industrial uses

Any first 2

Bl
Any first 2

16

-
Il

01

04

02

02
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