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1 The diagram shows a rectangular metal sheet close to two rulers.

30—
T _| —metal sheet
20— a
B 8 AV‘QQ‘ =({xW
10— § n
- gfth LS
| -
Cg]_ l’ 3gCW\ ' e }ESZCVW?/
] —
T S L N L

Oen 10 20 30 40 50

is the area of the metal sheet?

" <
@ 700cm? B 875cm’ C 900cm? D 1 Q
® E }

2 The graph shows how the speed of a car changes with time 00‘1 of a journey.
¢

P
“ CP:("IV
speed 2y
1
ot A 4
O oy
0 Q time
Which section of the ows acceleration and which section of the graph shows

deceleration?
eceiciati

o OQ(:D
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3 A steel ball is dropped from the top floor of a building. Air resistance can be ignored.

Which statement describes the motion of the ball? —Tlas b || & actesd upon

@ The ball falls with constant acceleration. (O\j 3 vavihg
B The ball falls with constant speed. — Se (¢t L\as K \Su Aot
€ The kall falle with docroae:ns epnar] ﬁ}\l Ch
D The ball falls with increasing acceleration. R-£= ex 3 :L
gz mle™

4 Diagram 1 shows a piece of flexible material that contains many pockets of air. Diagram 2 shows
the same piece of flexible material after it has been compressed so that its volume decreases.

diagram 1
(before compression)

What happens to the mass and to the weight of the flexible taterial when it is compresse(d?
- M S QuaoumT vns tHe,

mass weight GsA =
increases increases - »@wpr e i g Aorp wet (‘J«Qk?
: h M Quaan € 5} MQHA,/ V: ‘P{/\Q
increases no change word, B e .

V/ no change increa? — S mwaials doLs wetl Chanag
@ no change 9 — Svhce W=wx S )

Se sz:&LA alte veunatn € LG,

5 Onthe Moon, thefgr

e 9

O m >

An object has a mMass o . i TS
- - 3 e "C nt
G——
What is the weight of the object on the Moo:?/ = 22N /U‘T
A ON B 13N © 32N D 200N
6 A measuring cylinder contains 40 cm® of water. P M
- Vv

A solid metal ball is dropped into the water and the water level rises to 56 cm® 3
Volz S6 4o = (bew
The mass of the ball is 80g. wmz o9

.~ Qo , %
What is the density of the metal from which the ball is made? 7= ’E’L - S-j/ o

A 020g/ecm®* B 1.4g/cm® C 20g/cm’ @5.Og/cm3
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7 A car travels along a horizontal road at constant speed. Three horizontal forces act on the car.
The diagram shows two of these forces.

direction of
motion forwards

air resistance

force from engine
300N

1500N

What is the size and the direction of the third horizontal force acting on the car?

— A+ C Stouat SQ‘C?Q
'(A) "1200N backwards fovward = bosewerd

B 1200N forwards fovee Aovee .
C 1800N backwards 3oo A x = |5°°
x = \{oe- “e
D 1800N forwards - \z oo
c\\ vee W
8 Aforce Fis applied to a spanner, as shown. ’

MOMW‘(:?XO“

moemunt O\WQMO\T
[-2"N

\* S2e <) foven

he centre of the nut? &+ <l stom s fam
s ‘)\vok

Which action increases the moment of

@ apply the force F to the end of.
B apply the force F par

ner handle v~
spanner handle ~
C spray oil on the nut

D usea shqi%?zpa

9 Aball is released from rest and rolls down a track from the position shown.

What is the furthest position that it is possible for the ball to reach? ~a-he e i o
e—m————— = N K2 ax A
btallrt \/ c - I( LR A Cowmv e ytea)
starts
T3
here ° j ¢

~ ARl At ﬂ - W(“

be at, 6.

—Toss ball el Cows fo
$4o p ot 6 .
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10 Which row describes an advantage and a disadvantage of wind turbines?

advantage disadvantage
A no fuel needed harmful gases released
B \ / variable supply fuel needed
@ no harmful gases released variable supply
D constant supply noisy

11 A box of mass m and weight Wis carried up some stairs of total height x and total width y.
Wov = Fover X digtowte

Ua M
= Lt ehon
N O(( N e
/bOX w e, q \’GV‘:"B X oS¢
’ " b = Yo
- -
y ‘\
On which quantities does the work done against gravity ox depend?
A mandy Wand x C Wan D xandy

C
Q°Q0
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12 Diagram 1 shows a tube sealed at one end and partly immersed in mercury. The tube has a
diameter d. The top of the mercury in the tube is a height h above the mercury reservoir.

diagram 1

mercury
reservoir

Diagram 2 shows a similar arrangement with a tube that has a diameter 2d0

diagram 2 e q

mercury
reservoir

""‘"j bav\aﬂ\-""tv wreafuveS 4t o
mesplonie pregsuve:

5"dw’“}!‘)‘w"'“”‘9
= V;\-\s

P=gxgxbh-: ‘5"_'3(:‘.‘\_\,\_\_

~ fressuve dor$ wet d&(twé N }'L\L

cl-\'q\marrw _ s ("be.‘ 60\# ow
Tt ln;th« 2 Hag_ tw be ¢
— So Jfov Got BC‘\'OW‘Q—""'S,'{N
Welglt vall by i sav
b=~

4
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13 A skier is standing still on a flat area of snow.

(’vq SSuve =~ fovae
"'ﬁ

Avea
P = Cson
PN

0 o1t

= 26, 666 N[m*
v 2%, cooN[m*
(254)

The weight of the skier is 550 N. The total area of his skis in contact with the ground is 0.015 m?.

\/

A 0.83N/m? B 83N/m? C 3700N/m? @ 37000N/m?

We Scon (Fovea)

A (2 b(b':wq’

What is the pressure exerted on the ground by the skier?

14 The molecules of a substance in a particular state of matter move freely wit@M motion. The

average speed of the molecules is increasing.
QCA (Ggud £ aas

Wh‘at/'s being described? 3 Staves Sy we= ; Bgn F g

. — Solids Luawn (m»/h' o ({‘Q‘“"\ and
@ a gas being heated "‘"ly vibvake o o o ‘ygg(h'hm
B aliquid evaporating — (,uiu.‘d; L\_onwlAS‘ Haot av— apavt

i aavxd wasV L - TRV 6\/"\’ ‘_\,\5*‘ (F(ulj
C asolid being heated SO & est attvadhon on eaoll stile,
D a solid melting —ln god¥, e lounlyy wasve (Ffutj annd

@w@‘j !

15 A student measures the mass of war

r in an open_container over two minutes. The
container is kept at a constant temper.

e results are in the table.

mass/g

33.9
30.6

27.6
24.9

22.5

- C -y J
Wh\y/goes the mass of the water change?w%_: VA SAL PRI 4o bey Clnsegy

e bv lefd
@ The water evaporates. ~ Ty Lecyeotes wmals - f

e AN, QRS
—_ 'ch.zn‘; ‘dors wel o vnall S o
C The water condenses. o B0 lethe

D Thewaterboils. £— Tuy & weot (f\e?()em(g o fla woky o Ste
Qe-v-'*‘a;uey L84 o\n(j war " 2 “bf L\gﬁ .

B The water freezes.
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16 Which points are the fixed points of the liquid-in-glass thermometer shown?

-10 0 10 20 30 40 50 60 70 80 90 100 110

<W L ! L L ,o@
A the beginning and end points of the column of liquid — Twe fixced ?ocv\*s S ’
B the points marked —10°C and 110°C - Braevwng  Qewt G weky, Oc.

L Bo'\\\iﬂj ‘)au:d t‘;’? ufo"'h/’ tesC .
@ the points marked 0°C and 100°C

D the top and bottom points of the thermometer bulb

17 Four different metal blocks are given the same quantity of thermal energy.

Which block has the greatest thermal capacity? <— i;— .\M"f reguived 1o vaite dewap 6‘}
C .
@) B c D

vormal Capaety) fe
(253 Hra Lovnp vign

(7

temperature
rise =4°C

temperature temperature
rise =1°C rise =2°C ‘ !

S

nges with time as it is heated constantly.

18 A solid is heated from room temperat
The graph shows how its tem
At which time has it just mpletely liquid?

+$ E;\\(v_‘)
““temper.

room temperature - -----------------k----o---

o i o i

G
<\
S
\

0 . !
0 A e time
- C(’“"j‘ L State cceus et comsfonnt e P avetu A
— Tewny rvtuve culy Cdmbt Wiing wlen all hat CL,\QKJ,_
P onr fhate o Hhs o Has . :
~ O thavw i tH est A&Eov"ed qeas s gv‘“'t““ﬁm
ce o3 attveeho~ LA pavticle s -
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19 Rods of the same shape and size are inserted through corks into a tank of hot water. Each rod is

covered wi layer of solid wax that has a low melting point. After a period of time, some wax
melts.
hot water tank

good thermal

conductor
cork
bad thermal
moderate thermal conductor
conductor
. . /"‘
On which rod will the wax melt first? — 7[{_, VAT e ettt o
A 2l at the same time Eﬂ" +ewnp B e %
‘ - (ka co e
good thermal conductor Ggeed co es headt
&S'\*V ’p"““‘ sty o
C bad thermal conductor e td

goes deeper underwater. This is due to conv

o

ater so it sinks to the bottom of the pool.

D moderate thermal conductor
20 A boy jumps into an indoor swimming pool. He @ﬁhe water appears to get colder as he
el:on.

Which statement is correct?

@ Cold water is more dense than
B Warm water is more d d water so it rises to the surface of the pool.

ave more kinetic energy than the molecules in warm water so
e pool faster.

C The molecules in co
they move to the b

er are closer together than the molecules in cold water so they
ol.

D The monmﬁﬁﬁéin

rise to the s ce
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21 The diagrams show examples of wave motion.

| ripple tank

=il

waves in air

Sbuuok b

waves on water

: .
waves on a rope wa@a spring

Which waves are longitudinal? 0
————————— V
A 1only C 2,3an

B 2and 3 only @ 2 and 4 only
-— SOM B ﬁ Lows\ »*-uel 'o
- Watwy (vews Tt Ca

- P\o‘)z Uvave \t vevln

— Sew:\ﬁ wa (6\,\3'\4\*4\\;04 Cv'ke »-H,\LP\WQALX
VAEVRHP \ "f\) —4/\4\: d\\;l C’h;\» (:A WL\:CL\
‘\/L‘w e Svrm;\ﬂ (W3 mh\f\—v\g

0‘0“

*
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22 Waves on the surface of water travel from deep to shallow water.

Which diagram shows the correct path of the waves in the shallow water?

-—

e—

© UCLES 2020

shallow shallow
water water
k3
%

\

N

\
reovanal
lbne
C
shallow shallow
water water

vl h\% due-
Skquuwf . Lyeed q o fev Lvawe

lw du N W Qe ngu(y 4o Luavel Hay e vemal
Lo P Hal weve lwa‘H« \c (°“3"" ., 1t Ilatthe
rs(ez"‘-‘*"v v Sav~rt
Vo pox ;e vyha

Se ¢ A & Slallew decyeay
ey A
2\t Aeeveases | ! Spead, v

dQCvLoSL (o
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23 Which diagram shows how the light from a candle is reflected by a mirror, and shows the position
of the image formed?

®

- /|
image of f_ » image of /
candle : . candle candle ; candle
\ 7
\ = /
; - (Ma& As 4omnce ;
) (iua? fo OB:("\‘ / eye
“\2 "nAt YYe f ;
/
/]
/]
eye /
mirror mirror
° 9
/
candle 0 candle
i ¢f
le eye

o
image of ﬂ a Q

candle .
mirror

mirror

R .
g

*
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24 The diagram shows an image being formed by a converging lens.

object |
! :
T T 1 I
2F F . F 2F
v image
: - : : »
W description of the image formed is correct? g
i -~ = —Q‘Vhl
@ enlarged and inverted TS S il s avged
~veal

B enlarged and upright "&‘l'“S“"' (Qvau Hoan oLSu«

C diminished and inverted

~veatl — can be Rymed w@guuw
D diminished and upright q

L/
25 The horn on a ship makes a sound. The captain on the ship he ho from a cliff 4.0s later.
The speed of sound is 340m/s. d = SQ += % ~2S
- 9 n
How far away is the cliff from the ship? Ao~ Hae

SUJp ~ +te

/ o> wn
A 170m B 340m @tjb "D 1360m Clige.

26 Bats produce ultrasoupd waves to navi @

What is a possible frequency rang e waves? KH2 ~rreavnd loseH?Z

A 0-20Hz k-‘\VWF\/ ¥ P lbsf_: loSs

B 20Hz—2000Hz < L onnnd

c ﬂHz—ZOkﬂa

(D) 20kHz-120kHz

2~— 20, c60H2Z ~ QMA‘b({ S‘omé\

\ “Souud x
ootz — 20,006 tt2 & wit

27 The table shows the forces that exist between magnetic poles.

- L Y \ cepel
Which row is correct? ikx. Polag Fof

N En el
N pole and N pole N pole and S pole rS $£S - vepe|
A attraction attraction S ?DNS skl
Bv L attraction repulsion N j 3 b “
@ repulsion attraction
D repulsion repulsion
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28 The diagrams show three different metal rods P, Q and R, inside coils of wire.
Small iron nails are placed on a wooden bench under the rods.

Diagram 1 shows the situation when there are electric currents in the wires.

Diagram 2 shows the situation when the currents are switched off.

22
diagram 1 o.,r°9>
oK &
= ‘Lo'(»r Q e R
By 2 LR
current
in coils
wooden
2B / bench
diagram 2 .p"’) L J b !
P o X o u/""m’.:t .
¢ " ok
no ¢ s
current
in coils —
wooden
KA / bench
+'c
Which row correctly identifies the met _ — Copp v ~ Non—"2H ™
' i (RN A
—VV P R = lwu ~ Seofk VV\QCSV\(*'\'L
@ VV‘Q—vaI al
copper S steel k
B o b Sl—u,\ & (onc‘ W\qe)vxuh c
soft ir steel Sy
ol rmanal |
c steel *® \ copper
D copper steel soft iron

29 A polythene rod becomes nggatively charged when it is rubbed with a cloth.

W\I'y] statement explains this? ~ Polythers it — Gain 2lechvuns to

The rod gains electrons. be '—VQ\”\ clisr 3‘“’“
B The rod loses electrons. Clots _ (oges electon and becomes
C The rod gains protons. —de Cc\avjtc’ ‘

D The rod loses protons.
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30 The diagram shows a reading on an ammeter.

Scale:

4 o\\Vl; tow =0 Ty

What is the reading?
A 045A B 0.50A C 45A (@) s.0A

31 A student is to determine the resistance of resistor R. She uses a circuit i ng a voltmeter and

an ammeter.
Which circuit should be used? 0\6
A &

R
N
<,
)%
— Amw \«vxzc'\“ch L Stvch o wazaSurr
cdvee-t 5 d’l«ww%('\ s ns\s'h.w
— Voltme

Counectad Qavest s ﬂ&‘(.&"hﬂ
~ eafuve \/ol'\—a&g @ evp s UL S A

R=_\V
T.
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32 The diagram shows a battery connected to two resistors. Three ammeters M;, M, and M; are
connected in the circuit.

M, (R) o

Ammeter M, reads 1.0A.

What are the readings on Moandon Ms?  — T e (¢ « Sevies civestt

- - — Covvenrt (18 Haa Sa at =\l
reading on | reading on

M,/A Ms/A porint q
0.0 0.0 é I

A — Co Cu rent
B 0.5 0.5 B s ,Mﬂ,,s*
Cc 0.5 1.0
@\/ 1.0 1.0 “
hC pbP‘
33 Lamps in a circuit are connected in parallel. o
Wha \)IS the advantage of this? 0
@ If one lamp breaks, the others it.
B Less current is taken power supply.
C The lamps use less n if they were connected in series.
D The potepﬁ?’di oss each lamp is less than that of the power supply.

\_——-/___ - EOCL (cw() e <

Cowmplat cwvout of

s v ®

—"—— — A2 vamraqas -

(+Exeb (@w g cc=/- be

l ® / ) St clas! 6w OH
W*Q?Q_\.ch—vﬂﬂ«j i

L« Dwne (.Qw« ot Wik l-~Q

Aepsr N&'%ﬂ’f‘*&k
oftasy .
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34 The diagram shows a relay being used to control a buzzer.

/v* S—— bau
oxe |, T relay 1| {
AeST I Lianiem
— 7
£ T O
Lba Thuzrer

What is the function of the circuit?

A The buzzer switches off when the circuit becomes cold. ~ Fov cetld ov Lot (&K
oyt So v Ot v-tiwf&up
= E bR~ (Ght dAepended

1oV
— QQQ\_{ Aecyeadel

ve \A wASYe

B The buzzer switches off when the circuit becomes light.
C \/T he buzzer switches on when the circuit becomes cold.

@ The buzzer switches on when the circuit becomes light.

35 Thereis a 5A fuse in the circuit of an appliance. \
What is the purpose of the fuse and in which wire is it con ‘
AT
A o % breaks the circuit if the current is greater than SAj earth &
@ breaks the circuit if the current is than 5A live v
Cc breaks the circuit if the cur, ss than 5A = - earth
D breaks the circuit i is less than 5A7 live

r that has an output voltage of 12V.

Cleg Aowwn %WSV{"' = NS ,\\/;
4 soft iron core Al 7

36 The diagram shgxs

N¢= Vg xN ¢
Ve
12V a.c.
LEA = b
output _'E—&LP’—D
240
g 5;? fuvh $
secondary coil

How many turns of wire are in the secondary coil?
A 12 B 20 © s0 D 20000
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37 A current-carrying conductor is placed between two magnetic poles. The current causes a force
to act on the wire.

- Uee F (-QMLV\j(} L-c,!,—k
L\Q\A* vult 4o Oke:kvm\}i

Aa et Rieniang dfoces

force Wwire

Pl —

— = TRy - Aerd
current _ £ing e — cuwesd

direction
Three other arrangements P, Q and R, of the wire and magnetic poles are set up as shown.

P Q R
F

AV SV

N~ o F

0\
current reversed magnetic poles 0‘ current reversed and

switched around magnetic poles
& switched around
Which arrangements will gause a force in the o @ ection to that shown in the top diagram?

A P,QandR PandQonly € D Ronly
38 The symbol for a radioactive nucli

How mwg’gons ar:ei}

A 6 D 20

“.( —wvuclewew nuw.be»v Con,bs.—\ N,.,Mﬁs>

é - ")NNV‘ nqw\k-luvt

wnNautvows = 4§ —~ L

-

-—
—
—
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39 A student measures the rate at which ionising radiation is emitted from a radioactive substance.

—

He places a detector at different distances from the radioactive source.

radioactive

source :dege_i/-

-
distance d

__-counter

The table shows how the reading on the counter varies with distance d.

The readings on the counter are corrected for background radiation.

distance d/cm 0 2 4

counter reading/counts per minute 1250 115

Which type of ionising radiation is being emitted by the substanc&
@ o-particles Pavh' ole
‘_/

B p-particles

O( Cwva
C yrays

¢ p R Looom
D X-rays o )
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40 The graph shows the count rate from a radioactive source over a period of time.

2000
count rate
counts/s
1500 '
\
\\
1000
‘\
N
500 "
0
0 1 *e
T O /hours
What is the half-life of the source?
A 0.5 hour 1.0 hour D 3.0 hours

s (M (Fi\( -H/\n Mha ow'{“Qv vate to vedue

s \Mt,‘c Q

vate T .’L°°°

= \oes
——
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