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You must answer on the multiple choice answer sheet.

You will need: Multiple choice answer sheet
Soft clean eraser
Soft pencil (type B or HB is recommended)

e  For each question there are four possible answers A, B, C and D. Choo you consider correct
and record your choice in soft pencil on the multiple choice answer s

e  Follow the instructions on the multiple choice answer sheet.
Write in soft pencil.

Write your name, centre number and candidate number on le choice answer sheet in the
spaces provided unless this has been done for you.

Do not use correction fluid.

Do not write on any bar codes. 0
You may use a calculator. o

ark will not be deducted for a wrong answer.
is question paper.

INSTRUCTIONS e
e  There are forty questions on this paper. Answer all questions. e

INFORMATION
e  The total mark for this paper is 40.
e  Each correct answer will score
e  Any rough working should

’:’?‘ )

This document has 16 pages. Blank pages are indicated.
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1 The diagram shows the resultant R of a 3.0N force and a 4.0 N force that act at a point P.

— R com only e Grasta,
Hran, 4 . S e owe 6L
foveas & 4w

The angle between the 3.0N force and the 4.0N force can be any value from 0° to 90°.

Which value of R is not possible?

J
@ 4.0N B 50N C 6.0N D 7.0N

2 What is measured using a micrometer?
A ——

A area &£ wst wacesmadd Gut ® \tvrj"t qe
Cr\cwlared

B current &4— awmmate, 6

@ length &— wTvemades Pavaw QamQe -

D

N\
mass &— balamer 0*

3 The graph shows a short journey. ltis a speed—:‘ h.

I 1
80 90 100
time/s

What is the greatest speed reached? y'./
A 1m/s B 2m/s @ 3m/s D 4m/s

4 A car of weight 11 000N moves with constant velqcity along a horizontal road. A driving force of
5000N acts on the car. T mirans A &v‘iv\;ﬂ _» ()(nx_c{vg

k'F:o . " (f\{u ﬁv(_o

Whﬁ is the force opposing the motion of the car?
@ 5000N B 6000N C 11000N D 16000N
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5 A man with an open parachute falls to Earth at constant speed. The following forces act:
Newtsn's 3 P fnt,

(- Tna 4o forea s aety
Ow 9({# vt o 5 Jeuty
R the downward force of the Earth on the parachute 5. faw 4.y P—

S the downward force of the man on the parachute v/ “*3nwida <
1- A=t . or;(.gw-o.

P the upward force of the parachute on the man v

Q the upward force of the man on the Earth

Which two forces are a Newton’s third law pair? = TeQPLL
A PandQ B PandR (© Pands D QandR

6 A boxis pulled up a rough slope, as shown.

direction of
movement

In which direction does friction act on the box?

v
Ceks o A (J
oe(u:'uc mohon

7 The diagram Qu’)’ a ist leaning over in order to turn the corner to the left.
*

Which force causes hi

motorcyclist

left right
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8 Which type of force causes the Earth to orbit the Sun?
A elastic FGeavdeton athrachon Created @

Camr ot (ﬁvu_ whydh coasee
e Lor Ha 4y ovbit e Clremtas
@ gravitational Peth.

D magnetic

B flectrostatic

9 Four objects of different masses are on different planets.
The weight of each object on its planet is determined.

Which object is on the planet with the smallest gravitational field strength?

geL,
mass/kg weight/N 0
A 5 125 e——— " EF “"“LSQ
B 15 150 «—f—— s°+If =
clr 2 220 & Ao ST
\ g v
®) 25 225 &—— 21€ 3 2¢ 3
10 Which physical quantity does not change whe @if copper is heated?
i ( ud .
Afensity ~ whiv hextes i i
. mass e W U g
- o
e Snen vhy = —"\;FC;—-. ’ fla

C temperature d 1 PR oveore

td VR mauns Lomna.
p wil \Vwoveage

D volume

11 A single metal 3449.

L 24

Three of the bolts are i d in a measuring cylinder that contains 30cm® of water.

The reading on the measuring cylinder rises to 42cm”.

What is the density of the metal? ‘/
A 081g/cm® B 28g/cm® C 75g/em® (D) 85g/cm’

!

(

= = t :3‘Fj

‘FC«-\}

= 5’-&*5/@.,;

Vol =~ [(,7_...30
=

S’=_‘:3_,
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12 A rocket of mass M when empty carries a mass M of fuel. The rocket and fuel travel at speed v.
The engine of the rocket is fired and all of the fuel is expelled. The speed of the rocket increases

to 2v.
K'e‘:—_“m .
3 v

What happens to the kinetic energy of the rocket?
pp gy E.eo oy
A It doubles.
WLUm vV =2V
B [t halves. Mo
o e

t increases by a factor of four. &
k-c= 4V

D It stays the same. =

13 A car of mass 1000kg is driven 200 m up an incline so that it rises 50 m vertically.

- 03.{.1 & '“3(,‘

= |sboX lox S
oS00, 6o S
.‘?-

The acceleration of free fall g is 10m/s?.
What is the gain in gravitational potential e jrgy‘?
A 5000J B 200000J D 2000000J

14 A fish is swimming 15m below the su@g lake, as shown.

P

2

The density of the water is 1000kg/m?®. Pt dma, fm omtas Le 5 -

Atmospheric pressure is 100 000 Pa. “w

P P 0 Pv(“tl. L\jS + atna. p et v

The acceleration of free fall gis 10m/s?. (W x lovo x 1o ) + 190, 080
= 150,000 + [s0800

What is the total pressure on the fish? ~ 250,000 PQ .

A 50000Pa B 120000Pa C 150000Pa (D) 250000Pa
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15 The diagram shows a mercury manometer. The tube is open to the atmosphere on the right-hand
side.

The left-hand side is connected to a container containing a gas at pressure P.

/&O mm
pressure# | [TTTTTTTTTTTTTTTTOC iy

gas at
mercury

Atmospheric pressure on its own supports a column of mercury of height

Which height of column does pressure P on its own support?

L <l
— - “w [
A 676 mm of mercury lvn Pralliiss 3
v ﬁ‘qs frtf;SM —
696 mm of mercury N qes prass 56 ~ 6o
C 816 mm of mercury 2 (G6m~Ha

D 836 mm of mercury 0
16 In a weightlifting contest, an athlete lifts ﬁ; bar of mass 20kg fitted with a mass of 80 kg on
each end.

p=30=

— AN

The lift from ground to a height @£ 2’5

G o= mngml

0:‘?‘ )

';(30+91>+'1a)x'(sx 2.¢

S

o8
= (b xiox2-<
o' ¥
= o0 W

2.5m

= Q.okwW
——

ground

The gravitational field strength g is 10N/kg.

What average power does the weightlifter exert in providing the gravitational potential energy
during this lift?

"
A 0.90kW B 5.0kW C 8.0KW (D) 9.0kw
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17 A boy is standing by the side of a lake.

BT % e stone

%'7("1' = %JL‘

%VL :SL' 20m
vtz agb water surface

vz 2xgxL.

-~

ZXx|o>x 2

=V 4o
= g 2 M/S
s
The boy drops a heavy stone from a height of 2.0 m above the water su
The acceleration due to gravity is 10m/s”. PN 6
What is the speed of the stone when it hits the surface of the ?
J

A 45mls 6.3m/s C 20m/s 40m/s

18 In which situation is energy being released by of hydrogen nuclei to form helium?

L +
A in the decay of *C used to date an obj : H 4’:H‘ — tHet+
B in a radioactive isotope emitting al cles
C in the centre of the Earth

@ in the centre of the Su

“Tu.‘; vothen fagsS
?(th Gn Tla funn

Qe bo produes hest £ foglt

19 The diagram shQws g pulled up a slope by a force F.

001’
T~ new position
of block
W-dx Fxd.
2FE XYV \/
. = Fr
- > - =il
q ' B"‘" ¥ e Y o T a clout
Wed he (4fg ta blace , Hasn
The block reaches the new position at the top of the slope. wed= Fxpe

-

W\r?t is the work done by force F in moving the block to its new position?

@ Fxr B Fxp C F(qg+p) D F(r+p)
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20 Which statement about a mercury-in-glass clinical thermometer is correct?
'_’-———\

A } covers a much larger range than an ordinary laboratory thermometer.
It is more sensitive than an ordinary laboratory thermometer.
C Its scale is not linear.

D Its sensitivity is affected by the constriction in the capillary tube.

21 Which description of a dull black surface is correct?
A good emitter, good absorber and good reflector of radiation
B N/good emitter, poor absorber and poor reflector of radiation
@ good emitter, good absorber and poor reflector of radiation

D poor emitter, poor absorber and poor reflector of radiation

22 The temperature of a body increases by 1°C. @

Which other quantity also increases?

A _heat capacity

internal energy ¢

l} \;'CVQQJQP Ha k&
C specific heat capacity

avd ovevell ,—-(/fl'u. Undeves |

D specific latent heat wnll Wcroota -

ric heater in three minutes is used to melt wax. The

23 The thermal energy produced b
i 60°C.

solid wax is initially at its m

is 220J/g. The heater supplies 7700 J of thermal energy to the
" % Lff" \ = 420

The specific latent heat o
wax. Some of the wax

E ! rJ_z =4
How much wa&"m?ﬁs? TR = 269

= v
A 058g B”1.7¢ Cc 12g @) 35¢

24 Which row explains why a liquid has a fixed volume but does not have a fixed shape?

force between molecules movement of molecules
) in the liquid in the liquid
@"/ large free to move within the liquid
B large vibrate at fixed positions
Cc small free to move within the liquid
D small vibrate at fixed positions

© UCLES 2020 5054/11/M/J/20
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25 A fixed mass of gas is enclosed in a cylinder by a piston which is free to move.

Which combination of changes to the pressure and to the temperature rﬂgs_tin/cr_e_age the density

of the gas? P A
—”,\7— ‘( WL\"V\ *‘-pr d(tw
pressure | temperature |  i¢ (r ficed ( Hap qar wall cob)
decrease decrease ~ Vol SF Qa3 vaeds Gamd Cowtvmek -

A

o o o\‘euuse‘._ fov (- Tt calt deavuga
J%S\*‘j ff\O hecveale W("N N

@ increase decrease Ve L ‘. dowmsity will vatraaaa
D "o

increase increase - S d)w,gu Vi Cramia J ot (AQL\ rrujwvb. ﬂau'
Vilawns dtcyears - ( (o -}4....',

decrease increase

26 Light enters a glass block at an angle of incidence i and it produces an angle of refraction rin the
glass. - .
R
| O, .
\\@ PN Q -1 5;" j\cgs =

Stoat, Ao

St 2 R-T x Swar

Lun ( x Sy

= pdnins 52 \.'lc\r-uwu,
fo clte Swva vy wall
(m&ygah .

Several different values of j and r are mea

Which graphj; correct? Q
®) Q@ c D
sin sin i sin i

and a graph is drawn of sin j against sin r.

sini
1.0 1.0 1.0-
%4
0.5+ 2 0.5+ 0.5+
0 I | O | | | 0 | I O 1 |
0 0.5 1.0 0 0.5 1.0 0 0.5 1.0 0 0.5 1.0
sinr sinr sinr sinr
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27 A swimming pool is lit by an underwater light.
A ray of light is incident on the water surface.

What is the correct path for the ray of light?

water surface

/ - 2"‘1 ‘M\lujotj‘

fotal Ktes wal
""ﬂff"ech;u/.
whar (Ceident
- awgle l:] Greatey
W fl.av criheal
CFV\J(( v oty .

light

/
28 Which diagram shows the action of a converging lens on a par&ham of light?

&S

Ll YBays
,v."ﬁl ot Tt~ focat
po=r -

v

.
<

v
TR
Y

\ 4

o
-3 - -—d--— -

@
<

Y

7,

Y

29 What is a feature of red light compared with that of violet light?
== zd (lB(.\f Lar < (Qvap_v-
wd\'l(l,\,:)'n 2 ) Haga. Veole k
l\SL\(
C Red light has a shorter wavelength. - Eawen c = fp o

& JA prism deviates red light more.
Red light has a lower frequency.

rooxtotmlS

D The speed of red light in a vacuum is smaller. Hoon (\[ - K “ (ot ot e

.

A

~

—fo f v d (Jht e Lo,
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30 What is the ratio of the longest sound wavelength audible to a healthy human ear to the shortest?

longest ! Shoviesy
A 20:1 (® 1000: 1 C 10000:1 D 20000:1 2o.ew ; 20

lowo » |

31 Ultrasound is used to clean jewellery in a liquid.

What is another use of ultrasound;, o vk i olect A | Ll

A\/optica| fibre communication <— Twfva-ve ¢ ay v bly |\3L(~ vtad
pre-natal scanning
C sunbeds &— WV (.'jq

D telephone communications &«— €¢leedv'c C£igwal!

32 Bar magnets and various non-magnetic and demagnetised metal bars are@d in the different
arrangements shown.

) nol=
/ w\b'*‘f' {"‘ .

[S N| | iron | N] [ copper |
NeHang L\q"m

@
E N| [N S|
r{'nl

A

In which arrangement do the bars repel? Py é
- *\

Lijee l?o\u vepels
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33 There is varying current in the coil of the loudspeaker shown. The loudspeaker is producing a
sound. The magnet is clamped.

; cone

coil

magnet

What is vibrating to produce the sound?
— T Coil & atterc b fo t=e Comn

A coil only ) -
— feo L fover owm Fg co <]
B coneonly v E s Wl of
C_magnet only Faavma norat
@ coil and cone Coutyey Has Coll \ Al 2o
Ao Cona allo
34 Two insulated and uncharged metal spheres X and Y ar, g.
A positively charged rod is held near X and then th eres are moved apart.

X now has a negative charge.

What is the chargg.on

*

— Tva v C(onesq o TRe wvad

A negative and small€f than that on X Sthvmets oleohnn s from
B negative and the same size as that on X be b ¢ L~ -

; — So a +vt cleat & O
Cc ‘/posmve and smaller than that on X o N

@ positive and the same size as that on X

© UCLES 2020 5054/11/M/J/20
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35 A stationary negative charge in an electnc field experiences an electric force in the direction

shown.
left G — force right
’--_v_:_’—_r e
W\h)as the direction of the electric field?
@ to the left ~ Sp I ~va O/Lov-v. g athvected fo

Ha e e Q- Hon Fetel
-— ’h,ﬂov\u (F\QLOI dfb{C"f‘\:w li\f&bm

C down the page St 4% (,?H_‘
D up the page

B tothe right

36 A battery consists of three identical cells in parallel.

What is the unlt of electromotive force (e.m.f.) and to what is the e.m.f. of ery equal?

unit e.m.f. of the battery is equal to Py ;’—“l

y J/IC the sum of the e.m.f.s of the three Volt = Toules
J/IC the e.mf. of one of the

C°(°“"6
cells "’_{' "’7 L aed
1t B
—

N/V the sum of the e.m.f.s of
N/V the e.m.f. of

o OQ(J’

Ova cayn,

37 The nuclide notation for an isotope of XJ N=A~2
How many neutrons are there i
A A ¢ Z-& D

38 Radioactivity Ls}zge ctivities that take place in hospitals

-Q R cdld vodu S
. .. * 4 .. asU °GQ‘*\V‘t‘1
Which activity never u dioactivity? . gc‘vfm" o
@ cooking meals ok q’f’ “ K ()cv'h clay -
B diagnosing illnesses &— tw racavs 1< fate

C sterilising equipment «—— Gawmnna vouy U lad

D treatingillnesses »__ choumc ey | QR % DY utes
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39 ':C is a natural radioactive isotope of carbon and is present in all living things. It has a half-life of
5700 years.

How old is a bone that is found to have only 1 of the natural proportion of '¢C ?

i =
A 2-
P00 years 15 1250
11400 years i
N oame o ‘} L\“(({ —(\vu g ¥
C 17100 years Mireter G- Yoo s = 20 STo0
D 22800 years =1 oy

40 A kettle is connected to the 240V mains supply using a plug containing a 13 A fuse.
The kettle contains water.
When it is switched on, the fuse blows. This happens again after a new Qetted.
Someone replaces the fuse with a nail, and the kettle works. 4

What else might happen as a result of replacing the fuse with }

@ A very large current overloads the wiring, causinga&

B The kettle boils the water less quickly.

C The kettle uses more energy to boil the vc@

D The water boils at a higher temperatur@b

— & A T 5 Soy devien fo Keep Tha
LCH'LL OPW At WNeva~al Carrat:

- j;F the Ca W two lavge, Hhsa  OVay (sads
ocw‘:& \3&* N (F\—e ) duwe fo

Over 2 he sy TR elecde Cables:
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