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1 Fig. 1.1 shows a coil of wire.

length of coil

I

Fig. 1.1 (not to scale)

-

(a) A student measures the length of the coil using a ruler. His measurement is 3.8cm.

There are 20 turns of wire in the coil. The student uses his measurement to calculate the
average thickness of the wire.

(i) Show that the average thickness of the wire is about 0.

Qv HFaTe Xonms §s ~ 2-% cwn ¢

. i~ cm [2]
(ii) The student’s measurement of S inaccurate
Suggest one reason why surement is inaccurate.
R Y 7 Pacas betwoam tho Tuvn s
Ry . aa et yueliwg: 1]
(b) The volurie the coil is 16.6cm® and its mass is 148g.
o 2 e — ——
Calculate the d of the metal used for the wire in the coil.
i
Vv
s 8
>
= 1 9 (con
density = ............ X ..... q .................... g/ecm® [3]
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(c) The student has a measuring cylinder and a beaker of water, as shown in Fig. 1.2.

.
=
coil measuring beaker of water
cylinder
Fig. 1.2

Describe how the student can determine the volume of the coil by usi@e equipment shown
in Fig. 1.2.

[Total: 10]
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2 (a) A student stretches a spring by adding different loads to it. She measures the length of the
spring for each load. She plots a graph of the results.

Fig. 2.1 shows the graph of her results.

16.0

length/cm

12.0

8.0

6.0

4.0

O 1

0 1.0 2.0 ) 4.0 5.0 6.0
loss Sy, 0 load/N
L3y = 7

ﬁ_f = O'Y¥Qw pe.1

= —

-—

Use the graph to determine:

out a load

e s

length = ..cccvviiieiene 6'0 ..................... cm [1]
ing with a load of 4.0N

length= ................. 13 ............................ cm [1]

(iii) the extension due to a 4.0N load.

et M-b "

> eXIENSION = ..ucevveeeriernee. Tt cm [1]

= Ftwn
(b) Complete the sentence about effects of forces. Choose words from the box.

colour friction pressure shape size speed

Stretching a spring with a load is an example of how a force can change the

SL\“ A I and the ........... S\ze of an object. [2]
[Total: 5]
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3 Some gas molecules are in a box at room temperature.
Fig. 3.1 shows the position of some of the molecules and the direction of movement of each

molecule.
wall of box
X s : _—
N
;
Fig. 3.1
(@) (i) Describe the movement of the gas molecules.
=..Meve at. bl <

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

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

State h&W

th separation of molecules in the gas is different from the average
separatio’n%f m -

in the solid.

g——

------------------------------------------------------------------------------------------------

[Total: 5]
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4 (a) During part of a race, a skier travels a distance of 200m in a time of 6.4s.

Calculate the average speed of the skier.

Fve S¥eed = Alpromce
Auwa
= 2 eowm 3
il ¢3S average speed = ... T e m/s [3]

| "% v

(b) Fig. 4.1 shows a saeed—time gra%ﬁ for the skier in another part of the race.

20.0

1
11
speed Q
m/s
15.0
\
P \
10.0
5.0 s
_ &
0 | { S::
0 5.0 10: 15.0 20.0 25.0 30.0
Q time/s
Q@ Fig. 4.1
Describe the mo 2 skier at each point P, Q, R and S on the graph.
p ¢ + acte(evahca o
a ... CPKstawt (pzed b ALl
R ...aevn=Cowstant decelevahon o |3 Lmis hves

§ AL MRSt ek VA e

(c) Skis are strapped to a skier's feet and are longer and wider than the skier’s feet.

Explain how the skis prevent the skier from sinking into soft snow.
— .SK\:I L\o\/( K (ij '8 csuvaacL Aveq .

---------------------------------------------------------------------------------------------------------------------------------------------

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

[Total: 9]
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5 Ametre rule is balanced on a pivot by three vertical forces, as shown in Fig. 5.1.

" 100cm i
! 40cm 100m ,
v A l v
5.0N F
pivot weight _
of rule =2.0N

Fig. 5.1 (not to scale)
(a) Show that the moment of the 5.0N force about the pivot is 200 N crne
A o et = Fx O{ q
= C-oN X Lo Cinm & é

= AOON em

e

—

&c 2
(b) Calculate the size of force F.

Suwma a,c\ot\cww-— — (‘g QR clocit i ie e muenlt:

PRI T 0

@'ONKloew){——F - S.Qle\cacm‘
>-©

= =0 3.0/

- R L5 S N [4]
% = (39 [Total: 6]
o -
g 6o
= Doy
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6 Fig. 6.1 shows a liquid-in-glass thermometer.

liquid

liquid ice point

Fig. 6.1
(@) (i) This thermometer is used for measuring temperatures in science experiments.

State the unit for measuring temperature. 0
- O}

......................... o es\feeclf—(cws(@ (1]
(i) On Fig. 6.1, an arrow points to the temperature rea n the thermometer is placed

in pure melting ice. This is labelled ice point.

On Fig. 6.1, draw an arrow pointing to the t Qre reading when the thermometer is

at the upper fixed point. Label this arrow @oint. ]
temperature.

(b) A liquid-in-glass thermometer uses C@erty of expansion of a liquid to measure

State one other application or ¢ %nce of thermal expansion.

N B

(c) A studegt is t ifferent surfaces absorb radiant heat.

2
The stuM pu etal plates in holders and places them on either side of a radiant
heater as sho Fig. 6.2. One plate has a shiny metal side facing towards the heater and

the other plate has a dull black side facing towards the heater.

A metal disc is attached to each plate using wax.

shiny metal radiant dull black
surface heater surface .
metal disc / metal disc
z
wax = —wax
1 & 1
i~ 8cm S 10cm =
———r") = >
Fig. 6.2

© UCLES 2020 0625/31/M/J/120



9
(i) The student turns on the radiant heater and starts a stop-clock. The wax on the plate

with a dull black side melts and the metal disc falls off the plate 53 seconds after the
stop-clock is started.

The metal disc on the plate with a shiny metal side remains attached for another
32 seconds after the metal disc on the first plate falls.

Explain why the metal disc on the plate with a dull black side falls before the metal disc
on the plate with a shiny metal side.

— Duy| glaelc T = ()Q'H*»v 4\6:0'6@7 of

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

it abiocbiong et factera -

(ii) Another student observes the experiment shown in Fj é\ ays that the comparison
of the two plates is not fair. &

Suggest why the experiment is not fair. 0 I

— VGV)'Q!Q(Q -ttt b{ o "FW v CM?&V(’T«V\‘

ratal clige s [Total: 7]

Q”Q
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7 (a) Fig. 7.1 shows a ray of light striking a plane mirror at point P.
L eV -l

LLLLLLLLLLLLLLLL,

Fig. 7.1 (not to scale)

(i) Determine the value of the angle of incidence for the ray of light at point P.

Qo~-2%e = to

angle of INCIdeNCe = ......ccooeiicee e ° 1]

(i) OnFig. 7.1,

* draw a normal at point P b:b

draw the ray reflected at point P L/
. determlne the angle of reflection at point P.

= 6o & angle of reflectio 0 ................................................ ° 3]

(b) Fig. 7.2 shows an object OB positioned 20 a thin converging lens. Both principal
focuses of the lens are labelled F.

{ Sas o
i i

e e \I;I\
<

\v/ i \1(‘\’\\‘\

Fig. 7.2
Two rays from the tip B of the object are incident on the lens, as shown in Fig. 7.2.
On Fig. 7.2, continue the paths of these two rays to show the position of the image of OB
formed by the lens. Draw an arrow to show the size, position and orientation of the image

of OB. [4]

[Total: 8]
© UCLES 2020 0625/31/M/J/20
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8 Fig. 8.1 represents the pressure at one instant along part of a sound wave.

direction of wave

travel

above normal S
air pressure A

normal air

pressure :

2 0 6 0 1 20
‘ ' .

below normal { distance/cm
air pressure Vé———’) '

Fig. 8.1

(@) (i) Determine the wavelength of the sound wave.

&

: L/
wavelength of the sound wave = ... \ .......... O ....................... cm [1]
(ii) On Fig. 8.1, draw a wave representing a Ioud@ of the same wavelength. [1]
(b) State the range of audible frequencies for a h human ear. Include the unit.

© UCLES 2020 0625/31/M/J/20 [Turn over
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9 (a) Fig. 9.1 shows the magnetic field pattern around a bar magnet.

bar magnet

Fig. 9.1

N\
—=

(i) On Fig. 9.1, write the letters N and S to indicate the north and s poles of the magnet.

9 '
(ii) Fig. 9.2 shows a soft-iron bar placed close to a perruarb
permanent
magnet —— /N S Y [ soft-iron bar
State and explam what happens G oft-iron bar. You may draw on Fig. 9.2.
- /L\g W\a‘j"\’;&' Ac'f’f_ e lwo_v\ 6av,
— (o Gav AN or @ lodoud vmaguet wsifh
ed 3 ole waxt €0 pole oL wraquet: 3
So Ao occecuvt,
(b) Three are electrically charged. The balls are suspended by threads of
insula&nwat g: 9.3 shows the arrangement.
*®
insulated thread /
ball P f ball R
ball Q
Fig. 9.3

© UCLES 2020 0625/31/M/J/20



13
Ball P is negatively charged.

(i) State the charge on ball Q and the charge on ball R.

(i)

© UCLES 2020 0625/31/M/J/20 [TUI'I'I over
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10 (a) Astudent investigates the electrical resistance of some components.

Fig. 10.1 shows an incomplete diagram of the circuit used by the student.

I
®

Fig. 10.1 QQ
(i) State the term used for component Y. /(/(/‘ R v. % [1]

(i) The student uses the circuit to measure the resi component Y,
Complete the diagram in Fig. 10.1 by addm cal symbols to show an ammeter and
a voltmeter correctly connected to deter resistance of component Y. [3]

(b) Fig. 10.2 shows two resistors A and Bc 0

B
e PG =

7.0Q

(ii) Resistor A and resistor B are connected in Earallel.

Compare the combined resistance when in parallel with the resistance of resistor A
alone. -
&S\Smu (_g wnwaew SV*\Q!L,L« n\a/v\ ’{/L\Q{‘ [1]

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

Of g liStwv A - T
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11 Ateacher uses a power supply in a metal case. The circuit for the power supply includes a fuse.

(@) (i) Draw the electrical symbol for a fuse.

S

/Fus‘c

(1]

(i) The metal case of the power supply is earthed. A fault occurs and a live wire touches the
metal case.

Explain how earthing the metal case protects the teacher.

«—A—La ¢ Cuvveat s z

—.Tha Cuvpent vn Ay ....!.&?:e.‘\ RE heats ta
..... e wim e fusaaad el ots
— Powev cupply o { (¢ comme eted

(b) The power supply circuit includes a s@n Its input voltage is 240V. There are 960
turns on the input coil and 64 turns onithe gutput coil.

Vs o Ns Wy Lapet
Calculate the output voltage oﬁQ@rormer. Ve o N Np= Zé"
Ng = ©¥
\/S = Ns x 0 Vg = ?
- oV
¢
o 0
S
* — output voltage = ......ccceevveueenens [6 .......................... V [3]

[Total: 7]
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12 Radioactive sources emit a-(alpha), p-(beta) and y-(gamma) radiations.
(a) State which of these types of radiation can Wu
o Bottn  Beta  cmd  gemma. yadistiine

(b) Barium-137 is a radioactive isotope. The nuclide notation for barium-137 is
137
568a

Determine the number of neutrons in a nucleus of barium-137.
heubtrons = [3F - 56
= 9 |

number of neutrons = ................. ... [1]
(c) An isotope of barium-137 has a half-life of 3 minutes. Py
A radioactive source contains 36 mg of this isotope. *\

Calculate the mass of the isotope that remains i Qrce after 9 minutes.

N 8 Lalf-lwes = Qi bas lalp-lwee
T narw
3gv-3-——'>(?w~3 9»«3 _ &;&_‘:vﬁ

m&i tope remaining = .......cccoovunne. 45 .................. mg [3]
[Total: 5]

\:we tavon, v OV\Kﬁ\'v\Gv\ —~atl
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