
Centre Number Examination Number

Examination for General Certificate of Education Ordinary Level

, ., i- I i:, i- I i i: la i a- l- il l. i 1.:: i.. a i.,- l;i I I
: I i.ir.. ;'rliiii.irlli"l- i-:Lt;li a i*a{:e

ira:i;lI:i:r ilairi"r{. i*i ia1-ir i;i.I(

:.1-r " - r'.:-: .l:!;L:

t:t'a:r" ila;l'fll

...- i !t !_. tr,u t, li; i. t: !: i",t!:L

Is{il{i{[iir(
1... rr.{'il;$d;Sl:

fr {.t" * iISal$ll,Si. i'Jli
Ct *{i:i;it*t**t{${t*

1.. : i.:r.. -.tj!-Lif l_.:1.:i-.!::r::1- i
- i-',, -: - i"' .

i:i: liiiri.i;ll.: i il:ai
:: :.:',.-li-ii-_ llrl._liJl..::* i.I.L
'. :- i-. ,.- :- .- i. t- ,"- :- I i: :, I it a- :

ZAM BIA

Science
-,.,; r. i: Ii I ii;r- :*a[*cl$a[,*ce{ic{:sc

. ', ',-.',i.i1..' :;.. r,:i-[r- -,] '. 11,...:.i''
: a{*ili:fi {il*{-l*tliil:f (iie i- ;i i-; aLi: i Id

L

51i24/1 
,,

2020

Additional Material(s): l l

Erectronrc cdriutiioi inon prosramm4brel qn!,{,er,Malembticatle-P:. . . ," :Iiii',iltltif*fiill:f$lfllflll';ililf
Graph paper
c^1 - --^ -.^ -.

S:: 3:-: :.,:e 3 :' i--3 rs :eccmrended)

Time 2 hours

Instructions to Candidates
1 Write the centre number and your examination number ofi ele ry, Dage oi tris q,lestion paper and

on the separate Answer Booklet/paper provided.

2 There are three sections in this paper.

(i) Section A

--:-: 3-= ttventy :-:s::-: ' :^ s -.=.::n, Ar swer all
:::S : : :"s,',:'S A, B, C a-C D C-::S. ine O ^6

:a*ii;lt*a[*al a
",{.. i{i ai{:{* ti;: C.:.. t"

:l.r,ii.-trf::.-i,iri:::i:air:i,;lf t;itr$ll*li*:n{:lIf;l[*ir*in*i:rtlrt''.:t':: ): t:{a:./:f':.r"_,'r'--.t:ir_i.,- .-r-. .. .. :.,. . . . _. , a.l't:L'_a:l:a
. r'i'i..:: :.l a.]:,:.:,.-::,:ri..1,l:r.-.ir:ij1. li:i.. ir.*i I i ,.l !.:i,*lJ i..l. i: i:1i1r-::: a tt{-f.{:
lil:1..:::.r:.;ii..li.li..li.ii'-i:i,i-::i..-r.lilil{"il*i.:.':11";{]i:Ir"]{-Ii.i-i.liiliI.i{i.*i
;: ir i, l:1-lr 1.'ii:i'... irr: : i..{i.i a. a li i..:l{ie |'l il:... :rf lli{i i" *l- i. *[Iili.:{{I{r
r.:ir.l:.i.:r...:.iir-..i:'ll:r,.irj:r,,lr:alf.i"''illi.fl*r,-riii-:t]'.-;:*l-;ir1:ll;aI*l[*l.
t,. 

: i. l :1:.l t,l l.' :tl 1 ii::l :,::r i,'l,1 l.r, :, - 

t,!!{ 
$ l$*i ill

. ,,, :- 3 :-tss r --. :-e answer grid
i 1::i:: tii:i i.l:i- i:ii:irr lja:l:1,1. I*{it;I*al*til*aiiiiil*{[$dI(ii) Section B

- ^ ..r:r :,,: i, 9;E)Ll
---,- ^^, ---^t,n=al Ytj ) Lditrtu

(iii) Section C

,Als,,ver any two
answer

n for ca

a

lly the instructions on the anslver s.heet,,,l

: t'i i," !-rtif"l-i:,i ; i.i'l l-ii!^lr {l-'i a:l:r:t1'-l*i- i{:r-Ii:{r
:. li i. ir.'., i'. ir i: il i ir l.. i: i: l ::. t i. l : l ;,{ t t il a 1. { i l f; { f {i

{ i: i ir a i: ir a:: : ; I ; :- I * a I { i- I i a [ fr f, [ I {. i: {* ar {
cns, llrite your answers in the spaces:prorrided on the questlon paper.

f,: l^- I \ri^": : *l- :::lxL
r:;*ll*r:Lfrf t

*l,i,;t;il*f

h working should be donq in,this questio n paper.

2 At the end of the examination:

,(i) Fasten the separate answer booklet/papers used securely

,J

b
j

: to the questiop.paper

C questions you have

3 --e Periodic Table is printed on page 18.

4 Cell phones are not allowed in the examination room.

5 Do not open this booklet until you are told to do so.

Total
GCE6i[€r_[i] aa{ji,:;a[*{ie{r({I3{
tcGCIGa tci.i caliiiilfi alsc[$crscI
5a [fi ctd c[ $i;ccrsc ;di;r*cf *{rf, a
arCCial.] lia$ liC i::*4il; {i:*CU fi Cf Stil
*C[*Cf GCIea,:{:;tGarCaISf [*CESC
-;\:.i: "_\."'-.' {l-i r- I i!. :'"LS(-iLi,t

ar*{:f *{l{ii-S{rCaf i:{f SCLi;trtCI

,Use,
. i( ! iit- ' , i.{ \..i.: I !

c Lt*r-tuLa

oECZ/GCE 2a2-:a This question paper consists of 19 printed pages

1.5+

fd}
'lELI

t
.: i_ :l

J!Lt!ltl.-:I;:;LruLt
I.. E 6' T GIE GC IGCTGC[{;
:a5C:i i.,'.G:aGil aci

"4n
Srrj

F 5.
l
u'
1

li

,E ,:
L,I
e.. .q
.?
1- l
l-'*\i

r B!
tr 

.t

it

1-

5
i

it

*;E
-itr

IL

aaG
a: rc
l,rs LL(:

2



Centre Number Examination Number

11 A B C D

t7 B C D
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ANSWER GRID FOR SECTION A

Put a cross (x) on the letter indicating your choice of answer.

v
!:
t
+
i.

.i

D

1 A B C D

2 A B C D t2 A b C D

3 A B C D 13 A B C D

4 A B C D t4 A B C D

5 A B C D 15 A B C D

6 B C D 16 A B C D

7 A B C D

8 A B D 18 A B C D

9 A B t^ 19 A B C D

10 B C D 20 A B C D
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SECTION A [20 marks]

Answer all the questions on the answer grid provided.

A1 How many significant figures are there in the number 0.050200?

AZ A stone of mass 4009 is lowered into a measuring cy' -d=" ::nta n ng water, The water

level rises from 300cm' to 500cm3. What is the densiQ of the sione?

A 0.50g/cm3

B 0.80g/cm3

C 1.33g/cm3

D 2 0Og c-l

A3 The graph belor,r,sho\,,,s the speed of an athlete during a race.

I

I

;
al

A

B

c
D

2

3

5

6

-,q!.

*?t

$

tJ)

E
!o
OJ
o-
e,

1

What b the distance travelled by the athlete?

A 50m

B 65m

C 75m

D 90m

A4 A rlkg britJ< is dropped from the top of a building whose height is 30m. What is the velocity

with which it reaches the groundJ *.

A 7.5mls n
B 24.5mls

; l1t8:ft

,1
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A5 The diagram below shows an object moving with a constant velocity when a force E of 30N
is applied.

What is the value of the opposing force F?

AON
B 15N

c 30N

D 3OON

A6 A 60N object is placed on a uniform bar that was balanced at its mid-point as sholvn in the
diagram below.

Pivot

Which of the following will rebalance the beam?

Magnitude of force Position of force
30N 60cm to the left of the pivot
30N 6Ocm to the right of the ivot
45N 45cm to the of pivot
90N f 20cm to the left of the pivot

Page 4 of 79

E

:,.

$:
a:

60N

A

B

c
D

A7 A motor is used to pull a 10kg box along a 5 meter long incline to the top of the decline as
shown in the diagram below.

Motor

Ignoring all frictional forces, determine the work done against gravity in pulling the box
from the foot of the incline to the top of the decline. (Take g as 10N/kg)

A 4OJ

B 5OJ

c 400J
D sOOJ

5

4m

t

I
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1

z

A8 A girl whose mass is 50kg climbs a ladder of height Bm in 10 seconds. What is the power

developed by the girl?

A 4OW

B 4OOW

c 500w

D 5 lCir"

A9 A machine with a velocity ratio of 6 requires 800J of work to ralse a load of 60kg through a

vertical distance of 1m.

Find the efficiency of the machine.

A 0.45

B 0.75

c 4.5

D 75.0

A10 The diagi-ams beloiv show the length of mercury threads at the ice and steam points,

n'Point

5mm

What will be the temperature if the length of the mercury thread is 25mm?

A 5"C

B 8"C

c 33"C

D sO"C

''$
!;

f

j
4
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Which ratio is the refractive index of air?

- Sin 45"
A

Sin 60'

Sin 45"
B

c

D

A11 The diagram below shows a cylinder with a gas trapped inside at a constant temperature.
The length of the gas column is 50cm and the pressure of the gas is 20Pa.

50cm

If the piston is pushed a distance of 30cm inside, what is the nerv pressLlre of the gas?

A 8Pa

B tZPa

C 30Pa

D 50Pa

A12 Which of the following correctly gives the properties of a sound wave?

Nature Speed in air
Longitudinal 340m/s

Longitudinal 3.0 x 108m/s

Transverse 340m/s

Transverse 3.0 x 108m/s

A13 The diagram below sholvs the movement of a ray of light from air to plastic

Air

Plastic

t
i

i)

A

B

c
D

t

..*

Siru 30'

Sln 30o

Sin 45"

Sin 60"

Sin 45"

t-
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A14 The diagram below shows the main sections of the electromagnetic spectrum in order of
increasing frequency.

Radio waves a Light Gamma rays

Increasing frequency

Which of the following is an application used by Q?

Sia. sa: : -

Satellite television

Killing cancerous cells

Television remote controller

t,
ti
I

+
&

A

B

c
..D

A15 The diagram below shows a coil in a magnetic field, connected to a DC supply

N I s

!'1a g i- et

As the current I flows in the corl, in which direction will the coil rotate and what must be
connected to parts R and T?

Direction of rotation of coil Paft Connected to R and T

Clockwise Split-ring commutator

Clockwise Slip-rings

Anticlockwise Split-ring commutator

Anticlockwise Slip-rings

A15 The diagram below illustrates what happens when metal balls H, J and K suspended by

insulating threads are brought closer to each other.

T

l'

A

B

c

D

H J K

If the charge on H is positive, what charges are on .,a r J a"c K,

JK
A Negative Positive

B Negative Negative

C Positrve Negative

D Negative Positive

Sciencel5l2i 112020 lTurn over
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in a circuit as shown in the diagram below.

Page I of 79

A17 Two resistors are con

t.

z

Y

Which labelled ammeter has the highest current reading?

AW
BX
CY
DZ

What is the cost of running a 100W lamp for 30 minutes if electrical energy costs K10 per

un it.

A K0,05

B K0.50

c K30.0

D K300.0

The following can be used in detecting alpha particles, beta particles and gamma rays.

1 Photographic film

2 Diffusion cloud chamber

3 G-m tube

4 Spark-counter

Which of the above cannot be used to detect beta particles and gamma rays?

A4
B 1and4

C 2and4

D 1,2 and 3

A radioactive source which has a half-life of t hour gives a count rate of 100 counts per

second at the staft of an experiment and 25 counts per sec:n- al the end

How long in hours did the experiment take?

A1
B2
c3
D4

i
a!

418

A19

A20
,:
:tt'

.J

a-

x

I

I

I

-'"fl

1l
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Section B [45 marks]

Answer all questions in this section.

Write your answers in the spaces provided on the question paper

BL An object of rnass 75kg on earth is taken to the moon where the grav tational field strength

is r .6hl/kg ,

(a) What is the mass of the object on the moon?

t1l

(b) Calculate the weight of the object on the moon.

Weight:

I

.i,'p

ifi.
, r.'

li
l2l

(c) Give two differences between mass and ,ie Qht,

(i)

t1l

( ii)

l1l

[Total: 5 marks]

BZ A bullet of rnass 509 moving with an initial speed of 500m/s penetrates a wall and comes
to rest in 0.2 seconds.

Ca :-l a:= :'re sece eralion of the bu -.]: :,:- :": l 2 seconds.

L

tzl
[Turn over

(a)

Sciencei5- 2: 112020
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121

[Total: 4 marks]

(b) Determine the retarding force acting on the bullet.

Force

83 Figure 83.1 below shows a pulley systems.

120N

Figure 83.1

(a) State the velocity ratio of the pulley shown in figure B3.1 above

ii

I

(b) If the efficienry of the pulley is 75o/o, what is its M.A?

'1. q:

(c) If the load is 120N, what is the size of the e-:-:)

lzJ

t1l

a'

;n'

Effort:

Sciencel5124l1l2C2 -

t2l

7-

a
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(b) What does loudness of a sound depend on?

Page 77 of 79
(d) What work is done by the effort if the load is lifted 0.5m?

121

[Total: 7 marks]
B4 Waves travel at a speed of 30m/s through a medium. If 10 waves pass through a point per

second,

(a) calculate the

(i) frequency of the wave,

Frequency: .. l2l

'$

.+

+

t2l

[1]

.J

*

ITotal: 5 marks]

Science 11241112020 lTurn over
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[1]

t1l

[Tota!: 4 mqrks]

\

Page 72 of 79

85 Figure 85.1 below shows a ray of light moving from one medium to another

Medium A

Medium B

Figure 85,1

(a) Find the angle of refraction.

Angle of refraction;

(b) Calculate the refractive index of medium B,

(c) Which of :he:,',. *.-: : ::-:." :-an the other?

5.

i
;{

,el

5
:

h.

tzl

S::n:: ai24111202-

7-

i'l
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(c) Calculate the magnification of the lens

-it

B6 Figure B6.t shows an object O placed in front of a thin convdrging lens of focal point F

Figure 86.1

(a) Complete the ray diagram to locate the position of the image formed by the
converging lens,

(b) State the characteristics of the image formed

Page 73 of 79

l2l

t1l

.. i-f;l

It'lag nification t2l

[Tota!: 5 marks]

87 A step-up transformer increases the voltage of an a c slpply from 110V to 220V. The
primary coil dissipates a power of 1,1 kW an; :-: :-:-s'l--:. ras an efficiency of 100%.
(a) If the number of turns in the primary coir is 400, nor., :.ri:^ , :---s 3-e -] ihe

secondary coil?

Turns in secondary coil: ..

Qaianaa/(1: ' ' 1^.^

l2l

Centre Number

t

1
t{.

+F^

{i-\
"t:

t,
;.'l

rli,i lE': ]fli
E. irtIt
"t rl
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rl
l
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(b) How much current flows in the

(i) primary coil,

(ii) secondary coil?

Centre l'l-nber Examination Number

Ip

121

LZl

,
f

[Total: 6 marks]

88 Figure 88.1 below shoi'",s ttvo pairs of 3.04 resistors connected to a 6.0V battery.

6.0v Ir-l

Figure B8.1

Calculate the

(a) resistance in the circuit bet,,vee- M and N,

Resistance 12)

Current: ,.

l: =-,= a'21'112020

3.0() 3.0o

3,0f) 3.0()

(b) current through the battery,

t2l

.--

Is:

(&j

Nl N
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B9

Page 75 of 79
(c) power developed in the battery

Power: l2l
[Total: 5 marks]

Radioactive iodine is used to treat tumours of the thyroid gland, It decays by emitting beta
particles and gamma radiation.

The beta emitting process is represented by the following equation:

131

,s3

A 0I-+ Xe+
Z 1

(a) what is the nucleon number of the new nucleus Xe formed?

Nucleon Nu
t1l

(b) The half-life of iodine-131 is B days, The total dose cf :: .e E ,,en tc a patient
initially emits 4 x 108 rays per second.

LIJ',',' 'f an',, camma rays does the totar dose of iodine emit each second afrer 24
days?

-* ':-"{

9.. rt,i,
i: 'i*,'\i' *'

.:
ii
)

r*;

Number of gamma rays:

[Total: 3 mar[<s] !
J
l,

l2l

\ L*

I
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Section C [20 marks]

Answer any two (2) questions from this section, Write your answers in the separate Answer
Booklet provided.

Page 76 of tg

c,l (a) (i)
(ii)

Explain the term absolute zero temperature.

State Charles'law.
Ii]
t1l

(b) The table C1,1 belor,v displays results of temperature against volume of air at a
constant pressure of 720mm Hg.

Temp ('C) 17 28 39 60 8! i00
Volume (cm') 7.5 7.9 8,1 o-7U,/ 9.1 9.6

Temp (K)

Table Cl.1

(i) Copy and complete the table above. LZI

(ii) Plot a graph of voiume (cmr) against temperature (K). 141

(iii) From the graph, determine the volume of the air when the temperature was
77.C. 2l

[Total: 10 marks]

C2 Figure C2.1 below shows how a solar heater on a house roof rs used to warm up water for
a house.

U dSS

Tank for
storing
heated
water

Neharork of

Figure C2,1

,.
's
i

il

S: =-:: a124i11202A

-

I

ft

{
..!4,
,!I,
{fir

' ir:I;
f
)i

.!
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--1
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t
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(a)

(b)

(c)

Why is thp panel in the solar heater b-tack?

Why is there an insulating layer behind the panel?

How does the water in the tank get iieated?

Page 77 of 79

t1l

t1l

l2l

(d) !n 3".i9'3cs, each square metre of the solar panel receives 1 000 Joules of energy
''r- :-: s-- :,:-. --c::-C Using this information, calculate the power input in

kilowatts of the panel if its sur-face area is 2m2. t3l

(e) The solar heater in the diagram has an efficiency of 60% (it wastes 40% of the
solar energy it receives), What area of panel would be needed to deliver heat at
the same rate, on average, as a 3kW immersion heater? t3]

[Total: 10 marks]

C3 A radioactive substance B has a half-life of 4 years and undergoes radioactivity by giving
out beta (ff) radiation.

(a) Which of the containers aluminiu

safely store substance B?

m, thin plastic or lead, Iined would you use to

t1l

(b) Copy and complete the table C3.1

tzl
Table C3.1

t

*

Date Mass of original
substance left

radioactive

i Ju,t 2!3S Bkq

1 July 20i2
1 July 2020

L*

I.i

,$

i,
l

1.

E
I

*t

I

:.
i

t
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(c) A Geiger counter was used to measure the aciivity (in counts per minute) from a

radioactive sample in the laboratory over a period of years. Over this period, the
background radiation was regularly measured at 4 countsi mrnule.

Table C3.2 shows the results.

Time in years

Recorded activities in counts/min 724 Bo lsz 34 23 16 72

Activity due to sample alone 120 B

Table C3.2

(i) copy and complete the table c3.2 on the activtty of the sa^.p e alone. t1l
(ii) Explain what is meant by background radiation, t1l

(iii) Plot a graph of the values for activity due to the sample alone against the
time.

l4l

01234 5 6

(iv) Using your graph determine the half-life of the substance

{ tvEr-l \<F$^,\ASI
t1l

[Totak 10 marks]
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