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Answer all questions in the spaces provided.

|I| Complete the sentence.

Silver-coloured flask Black-coloured flask

Infrared waves are transverse waves.

[1 mark]

In a transverse wave, the direction of oscillation is wwlw(

to the direction of energy transfer by the wave.

A student investigated how the colour of a surface affects the rate at which the
surface emits infrared radiation.

Figure 1 shows some of the equipment used.

Figure 1

Kettle of cold water
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IZ| The student wrote the following hypothesis:

‘The black-coloured flask will emit more infrared radiation than the
silver-coloured flask during 10 minutes of cooling.’

Describe a method to test this hypothesis.
Hemk Glo wolic o0 Ghe poftle
0dd %gj uduwe of et walic b each (lask

[6 marks]

M&U«MWM&J\M

Question 1 continues on the next page
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Do not write

utside th
E When will the flasks emit infrared radiation at the greatest rate? o

Give a reason for your answer.

[2 marks]
Tick (v') one box.

During the 1st minute ,/

During the 5th minute

During the 9th minute

0 4
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Another student investigated the absorption of infrared radiation by different box
surface colours.

The student filled four hollow metal cubes with cold water.
Each cube was the same size but had a different surface colour.
The cubes were then placed the same distance from an infrared heater.

After 10 minutes, the student measured the temperature increase of the water inside
each cube.

IZl What was the dependent variable in this investigation?

[1 mark]
E Table 1 shows the results.
Table 1
Surface colour of the cube Temperatqre mcr_ea:se after
10 minutes in °C
Matt white 3.0
Shiny white 2.0
Matt black 6.5
Shiny black 4.0
Give two conclusions that can be made from the results in Table 1.
[2 marks]

Turn over »
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Do not write

Figure 2 shows one of the cubes. The cube is filled with water. outsyge the

box

The weight of the water exerts a pressure on the bottom of the cube.

Figure 2

Amm

0.12m

Use the Physics Equations Sheet to answer questions 01.6 and 01.7.

El Which equation correctly links area, force and pressure?
[1 mark]
Tick (v') one box.

pressure = force x area?

pressure = force x area

force
pressure = v~
area
area
pressure =
force

force normal to a surface

ressure =
P area of that surface

™|

0 6
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- The water pressure at the bottom of the cube is 15(% Pa. E‘)’Z‘rsgivgt:
Calculate the force of the water on the bottom of the cube.
[4 marks]
@ = 1500 P P’F F =-p
F<” A A
Q:O-O\L}L)—mz F = ‘p,gg
£ = 1500 = 0-0l4Y
£ = 2.6y
Force = Q\G N ?

Turn over for the next question

Amm
0.12m
fliea o bose = 0-12m * 012w

= 00y mz

Turn over »
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Figure 3 shows the route an aeroplane takes as it travels from an airport terminal to
the runway.

Figure 3 has been drawn to scale.

Figure 3

|_— Runway

—

Airport terminal

\

\ /
/ |_— Route taken by

S |_—| the aeroplane

N\

» 3 \\,
Tloan\_
N

\ﬁnish

Scale: 1 cm represents 70 m

II| Determine the magnitude of the aeroplane’s displacement from the start point to the
finish point on Figure 3.
[2 marks]

D&(‘D\QMW\L on wap = 7| om

“C!’S!Q! EXI'SP\QQZ!MM" = 7 o X 70

4917 m

Displacement = LYT] m

)
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Figure 4 shows the direction of the horizontal forces acting on the aeroplane as it
moves in a straight line towards the runway.

Figure 4
&

Air resistance
=4500 N

0
Thrust from the engines = 14000 N

Friction = 9500 N
e

El Determine the magnitude of the resultant horizontal force on the aeroplane.

[1 mark]
Bescdbank Moo ;onLa] forw = 14000 — 4500 - 9900
=0
Resultant horizontal force = O N
E Describe the motion of the aeroplane as it moves towards the runway.
[1 mark]
Conslank  velocilin
J
E Air resistance and friction are contact forces.
Give one other example of a contact force.
[1 mark]

Tonsim

Turn over »
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Do not write
. outside the
E\ The aeroplane stops for a short time and then accelerates along the runway. box

Figure 5 shows a distance—time sketch-graph for this stage of the journey.

Figure 5

Distance

0 10 20 30
Time in seconds

Draw the velocity—time sketch-graph for this stage of the journey on Figure 6.
[2 marks]

Figure 6

Velocity

0 10 20 30
Time in seconds

10
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IE| The aeroplane takes off from the runway, so its height above the ground increases.

Figure 7 shows how atmospheric pressure varies with the height of the aeroplane
above the ground.

Figure 7

100 %

p

LI
L

80 -

Atmospheric 60 -
pressure in M N
kilopascals N

20

0 2 4 6 8 10
Height of the aeroplane above the ground in kilometres

Estimate the atmospheric pressure when the height of the aeroplane above the
ground is 10 km.
[2 marks]

Atmospheric pressure = 28 kPa

Question 2 continues on the next page

Turn over »
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Do not write
utside th

. What happens to the air surrounding the aeroplane as the height of the aeroplane o

above the ground increases?

[1 mark]

Tick (v') one box.

The average density of the air above the aeroplane decreases. \/

The mass of air above the aeroplane increases.

The temperature of the air increases.

The volume of air below the aeroplane decreases. 10

1B/M/Jun23/8463/2H

12



13

Some cars have a lever that is used to apply the handbrake.

Figure 8 shows the handbrake lever in a car.
Figure 8

Force

Pivot
Lever

m The driver applies the force shown in Figure 8. The force produces a moment about
the pivot.

How could the driver increase the moment about the pivot without increasing the size
of the force?

("\34\)\13 UM gmcc S‘,(Muu ij len e QEdot.

[1 mark]

Question 3 continues on the next page

Foice
Fow /‘
SOE

L
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The driver releases the handbrake.

Figure 9 shows how the velocity of the car changes during the first 5 seconds of
a journey.

Figure 9

16

L] sl el sk il e Bk £l L L LT L L LTI T

14

N\

N\

VeIocity10 A A A
inm/s

N\

0 1 2 3 4 5
Time in seconds

Gek v
Crom 3«.,9\1\ (w Momenkum = Mags x Velociky

@ After 3 seconds, the momgntum of the car is 24 000 kg m/s.
Calculate the m!’:\gs of the car.

Use the Physics Equations Sheet.
momentum = mass x velocity

|
At T =29, ycodly = 15 wfs @ = MY

p=my [4marks]

‘p = A% 000 hg m_/g My = ¢
WM = 7 m :L
Y =19 wls y
M = 24000 = 1600 ko
'S

Mass = lGOO kg

1 4
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utside th
E Determine the distance travelled by the car during the first 5 seconds of the journey. o

Use Figure 9.

Disdmice Liovelled = iea oidor  canive
= Toomfe (0-2)* Budauds (3-5)
Toaude = zbh =32 1515 = 25
Caddauss <(5-3)%15 < 300 m
Tolad 2225 + 30 52:5 w

Distance travelled by the car = 525 m

[3 marks]

3]

Question 3 continues on the next page

Turn over »
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E In an emergency the driver needs to apply the brakes suddenly to stop the
car quickly.

The driver of the car is distracted.

Explain why the distraction will increase the stopping distance.
[3 marks]

‘ : ko v
Dc‘wm &Ashacka’, 39 E!ma [} a&ow.cml K \(zzlm
Uu dduax agplins B abs, So @A‘ﬁe@ dislance
will tociease, awd CGuws  owsrall skc\aoum disaunce

E Explain why the temperature of the brakes increases as they are used.

VI

Cangvoy on notease &n G onkaceal | Ghacal oo Uty
d\ B loxakes,

[2 marks]

Do not write
outside the
box
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Turn over for the next question box
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Do not write

utside th
A megaphone uses a loudspeaker to amplify sounds that are detected by o
a microphone.

Figure 10 shows a megaphone and microphone.

Figure 10

Moving-coil loudspeaker

Megaphone

Microphone

II| Complete the sentence.

[1 mark]

The microphone is used to convert the pressure variations in sound waves into

variations in ((M(QMJ:

oc poenkial diffprencs

18
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El The loudspeaker contains a permanent magnet.

Which diagram in Figure 11 shows the direction of the magnetic field between the
north pole and the south pole of the magnet?

The magnets are shown in cross-section. N H 5

[1 mark]
Tick (v') one box.
Figure 11
S S
N N
S S
S S
N N
S S
E Some magnets are permanent magnets and some are induced magnets.
What is an induced magnet?
[1 mark]

“ﬂ(x\dﬂ&dmmﬂmk&a Mlﬂ«mlu\ml‘ucmgox
wamek W k6 gawd 0 o wepekic  [iddl

Turn over »
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Figure 12 shows the parts of the loudspeaker in the megaphone.

Figure 12
Coll
Permanent magnet
\
S
N / <«— Movement
S
~ Speaker cone

Signal from
microphone

A current in the coil of the loudspeaker causes the coil to move.

E What is the name of the effect that causes the coil to move?

[1 mark]
Tick (v') one box.

Electromagnet effect

Induction effect

Motor effect \/

Speaker effect

2 0
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F
[0]4].[5] When the current in the coil is 16 mA, the force on the coil is 0.013 N.

The length of the wire that makes up the coil is 6.5 m.

&

Calculate the magnetic flux density around the coil in the electromagnet.

Use the Physics Equations Sheet.

force on a conductor (at right angles to a magnetic field) carrying a current = _ [4 marks]
X . F=BIl
magnetic flux density x current x length

F = BI
F=0015N bl = F

G=? B =F

T-16nf = (62107H 1L

L=65n % = 003 - 0125
16210 % 65

Magnetic flux density = O ‘25 T

Question 4 continues on the next page

L
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[0[4][e]

Figure 13
B0 H— e T
e
pLaE
7
50 /
48
/-
s
/
40 /
Minimum ; ;/‘;
sound level S
that can A A A =T
be heard AN RS R R
in arbitrary 30/ s
units /SyZasn
20
10-FHH EREEES

Megaphones can produce very loud sounds.

A person’s hearing can be affected by age and by working in a loud environment.

Figure 13 shows how frequency affects the minimum sound level that can be heard

by three different people, A, B and C.

T
A: 50-year-old who

—_—=—=— has always worked

in a loud environment

B: 50-year-old who

has always worked

in a quiet environment

C: 25-year-old who

-—-= has always worked

in a quiet environment

2000 3000 4000 5000
Frequency of sound in Hz

6000

2 2
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Compare how different factors affect the minimum sound level that these
people can hear.
[4 marks]

For ok U goade, the cvinimunn seund (el it con
hz_kmﬂmaw%askcywmmcws

Bog:
o o Nuimuw sewnd (el Dok con Vyy fward oncienss
willn asp.
¢ Bebuan 2000 aud 2000 Hp mmm.mm
MC@J\_‘QQ_‘MM%_MM @& thann C
¢« C oy (M vodahin on Hhe minimuwn sod (el

ot can'y load ok ol (reguoncies
\l\)oc‘awg w o ((ml ex\vtrW\mAlit

Do not write
outs:de the

Turn over for the next question

o \ncioases Cle Miniwumn Ot canly \eard ok
ol Q«e@aamuea adoaut 1000 \43, caw\pa,ml Co uocb.uﬁ
n a ?)uek environmanl:

o Do oinimumw send (el Bl can 'y Weard dncicays

NN 09 ?veq;mcb dncicgyes  pow 2000 G 4000 Wy
cawpared o veilziy - quick  environmank:

¢ dresal ofhek o minwwm seud (ol Bal can g
\eard ok 2000 Hy

Turn over »
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Figure 14 shows some bumper cars.

Bumper cars are designed to withstand collisions at low speeds.

Figure 14

Bumper car

Flexible
bumper

|I| During a collision between a bumper car and the barrier, the bumper car and barrier
act as a closed system.

What is meant by a ‘closed system’?
[1 mark]

’fh(’ptalamu&o‘;w%c&{lm\oxmm_m_
and  ooner  iewmatus  cavelank.

1B/M/Jun23/8463/2H
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IZ| How does Newton'’s Third Law of motion apply to the collision between the
bumper car and the barrier?
[1 mark]

Twumcﬁﬂmcmw\m&)wu rscqua)(z(imﬁm

J\ﬁu%mexmﬂmwmdmim%()ﬂh
citcekian

mly
. During the collision, the change in momentum of the bumper car is 700 kg m/s.

The time taken for the collision is 0.28 s. AE

Calculate the force on the bumper car during the collision.

Use the Physics Equations Sheet.
change in momentum ‘ _m Ay [2 marks]

time taken At

force =

F=_mly 100 by wfs = 2500 N
\q 0-2% ¢

Force = Q 500 N

Question 5 continues on the next page

Turn over »
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E The bumper car has a flexible bumper.

Explain how the flexible bumper reduces the risk of injury to the people in the

bumper car during the collision.
[3 marks]

cllisimp ©o  qreen,

S0 Qu alr o howy o sawwnluw  deciesss
QUQMGM:I U Yo on Bl (m\‘oU

W
El A bumper car moved with an initial constant velocity and then accelera%d
at 2.0 m/s?.
5

While accelerating, the bumper car travelled a distance of 1.5 m.

The final velocity of the bumper car was 2.5 m/s. \/

A
Calculate the initial constant velocity of the bumper car.

Use the Physics Equations Sheet.

(final velocity)? — (initial velocity)? = 2 x acceleration x distance V—iwr=2as ] [3 marks]
V= 25 ws Vi-du' = Jag
U = 7 VAl das * u*
a = 20 m_lsz vi-2a9 = u?
5 1'Sm u? = vi-2as
a = y:-2as
Initial constant velocity = O ) 5 m/s

e = \/1.52-(1,(:1-0,[.5\
wu =05

1B/M/Jun23/8463/2H
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Do not write

utside th
Figure 15 shows the Hubble Space Telescope orbiting the Earth. o

Figure 15

Earth

|I| What name is given to objects that orbit a planet?

saldlits

[1 mark]

Question 6 continues on the next page

Turn over »
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IZ| A space telescope uses microwaves to communicate with the Earth.

wave speed = frequency x wavelength ‘ y=p Lo marks]
Y = 30x10° wfs YER D)
f=7 ) =
N\ =125 om [ = Y
- % W A
= 0125 { = 36%10°mls
0-125 wm
f = 24=10" |y
Frequency (in standard form) = A4 % {0 Hz
[0]6].[3] Explain the effect of the Earth’s gravitational force on the motion of the
Hubble Space Telescope.
[3 marks]

N /

A microwave has a wavelength of 12.5 cm. m.

The speed of microwaves through space is 3.0 x 108 m/s.

Calculate the frequency of the microwave.
Use the Physics Equations Sheet.

Give your answer in standard form.

Ganlalinal Javee cans B Uolde Spaq Telescag:
Lo , “oddo.

s accdotals  lowods G Eath

This g!mwg, e Qoceckion dr ngtion bk nel
QL&QMiMWML‘QM
M@@QMNQ

2 8
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The visible light spectra from stars and galaxies include dark lines

at specific wavelengths.

E The Hubble Space Telescope can detect visible light from distant galaxies.

Figure 16 shows the visible light spectra from the Sun and two galaxies.

Figure 16

Increasing wavelength

The Sun | | I

S eernarn,
voos .
AP eeas,

Galaxy A

Galaxy B | | |

Explain what conclusions can be made about galaxies A and B.

Gaﬂemg 0 W Qu Aealin ted <hilk,

[3 marks]

so 0 ts Lsavellivg aniasy feom ug laslas San @

%ecwmﬂ%&uﬂ«um%w%ﬂmg.

Do not write
outside the
box

Turn over for the next question
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Do not write

outside the
n A student investigated the behaviour of light. box
The student used a mirror with a smooth surface to investigate reflection.
Figure 17 shows the equipment used.

Figure 17

Mirror

Ray box

Protractor printed on paper

m What name is given to reflection from a smooth surface?

Soec { 0

[1 mark]

30
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The student measured the angle of reflection for different angles of incidence.

Table 2 shows the results.

Table 2
Angle of Angle of reflection in degrees
incidence in

degrees Test 1 Test 2 Test 3 Mean
10 8 10 11 10
20 20 21 20 20
30 28 29 32 30
40 39 41 41 40
50 49 50 52 50

@ What conclusion can be made from the results in Table 27?7

'Y\uauﬁ(ac&bmadmu e vean auge of
fdleclum

[1 mark]

E What type of error caused the variation in the results for the angle of reflection?

Suggest one cause of this error.

Type of error QQ[MLGW\
Cause of error /“M CQM[A’Q G{' QU (0-"\ N\ﬂl'\ M"- w

Yazou mwed\m

[2 marks]

Turn over »
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The student also investigated the refraction of light.

E Figure 18 shows the path of a ray of light through a glass block.

Figure 18

Glass | Air

Why has refraction not occurred?

o on Bu wox aulix

oass ok Ho sews fiwe.

[1 mark]

32
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E The student measured the angle of refraction for different angles of incidence. box

Figure 19 shows the protractor used.

Figure 19

When the angle of incidence was 10° the student measured the angle of refraction
four times.

The student recorded the measurements as:
A | d-p.

6.0° 6.3° 6.4° 5.8°

Explain why the student should not have recorded these results when using the
protractor in Figure 19 to make the measurements.

T esdukinm & Yo poottacker & 1,
o0 o cadd ok Wawe oo used (s qoasie
MJQQM@ Lokoteor  Bla tescdko.

[2 marks]

Question 7 continues on the next page

Turn over »
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E Figure 20 shows what happens to wave fronts as they pass across the boundary

between air and glass.

Figure 20
Air Glass
Ray of light
[ Boundary
Wave front

Explain in terms of the wave fronts, why refraction happens at the boundary between

air and glass.
[3 marks]

!’C“Mel!!‘ egd[s & HIQ ‘,,[mleuw" g!!!'gg !2!9 gﬂgg
ok difloseu  Cimes, .
Th yelocik Ak 1S ‘

\ B w
lefgwe oo pats.
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Do not write
utside th
Figure 21 shows a transformer used to power a lamp using the o
mains electricity supply.
Figure 21
Core
s 7 N
( )

l

230V a.c.
mains electricity @
supply

L

. J/
& J
Primary coil Secondary coil
2000 turns 40 turns

m What material is used to make the core of the transformer?

Give the reason for using this material.
[2 marks]

Material \ o\

Reason . ( ‘\ J_Q - :

36
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IZ| Determine the current in the secondary coil when the power output of the transformer

The transformer is 100% efficient.

Use the Physics Equations Sheet.

potential difference across primary coil

_ _number of turns in primary coil Vo _mp [5 marks]
potential difference across secondary coil number of turns in secondary coil Ve m
\I‘p = 250 \l \}P = )
\lg = 7 Ve, Mg,
ne = 9000 nelp = 0o Vs
ﬂ% = L\'O No Vp = Vs
Ce
V, = _40* 230
2000
V = 46V
Current in the secondary coil = \ ’ 6 A 7
power = potential difference x current ‘ P=VI

Turn over for the next question

o)
[}

61 W

P = VI

)
1
3
1

e
Y

1:60‘

L

6
5 A

—
)]

L
37
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D DC Do not write
= utside th
A dynamo is used to generate an electric current. D“OM&O o
o Nikesnalor = AC
Figure 22 shows the inside parts of the dynamo connected to a lamp.
Figure 22
Magnet

E The coil is rotated.

Explain why a direct current is induced in the coil.

[5 marks]

T cod now> aud cads wanabic fieddl (i

A odentiod diflsens (o tnduad acmss e cil

Twte = a e cixcuk o Coerk
(5 onduced on G el

Beconst  each Wall rendlukion, G bwd ends
Q (:.g” ;ﬂ~! W !; WL W ‘O‘!IEM !.! !i”

' B ¢ c -
daes, aak tererse UeA?) Walk  colokion.
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the lamp varies for two complete revolutions of the dynamo coil.

IZ| Sketch a graph on Figure 23 to show how the potential difference generated across

(ftos disconveckinn Chone to no cuduced  cantrent

[1 mark]
Figure 23
71N 7N N\ 7\
\ i NN
\ / \ / \
\[/ NS TN
Potential N \
difference " Time |
E The lamp is disconnected from the dynamo.
Explain why the dynamo becomes much easier to turn.
[3 marks]

So e Mﬂﬂm}df Y\O.QO\ pwducaal \03 Ou  cail

\}bm@gm@ummwo‘gﬂuud
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