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Answer all questions in the spaces provided.

Figure 1 shows a wind turbine.

Figure 1

Wind turbines may generate electricity when the electricity is not needed.
Two methods that can be used to store the energy from the turbine are:
Method A: Heating water to a high temperature.

Method B: Pumping water uphill into a reservoir.

II| Which energy store increases when water is heated?

[1 mark]
/( ¢ 0[“«\
JJ
@ Which energy store increases when water is pumped uphill into a reservoir?
[1 mark]
Wk \ AN
JJ
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E Table 1 shows information about the two methods of storing energy.

Table 1
Energy stored | Percentage of
Method per 100 kg of stored energy | Installation
water in kJ wasted
A: Increasing water o
temperature by 80 °C 33 600 40% Anywhere
B: Pumping water uphill to o High
a height of 500 m 490 25% mountains

Compare the advantages and disadvantages of the two methods of storing energy.

Include calculations in your answer.

[4 marks]

U&M iy \(M 9“"“9‘“‘3 00 Ry walic - (10-255%) " 260.5 1

Question 1 continues on the next page

fm:b wozlodt qor 100 Wy = = (490 *53) = 1225 ©3
Wpioroy = 757

Turn over »
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Do not write
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E Decreasing the amount of carbon dioxide released by different activities will help slow box
down climate change.

Transport and generating electricity are the two activities that released the largest
amounts of carbon dioxide in the UK in 2018.

Explain one change that would reduce the amount of carbon dioxide released
by each activity.
[4 marks]

Transport D() Mj\‘ w3 QLL(OK / MMM
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The process of nuclear fission is used in nuclear power stations. box

Figure 2 shows the process of nuclear fission.

Figure 2

@ neukcon

(\whm \ ° nwhm

II| Complete the sentences.

Choose answers from the box.
[3 marks]

electrons gamma rays neutrons nuclei protons

In nuclear power stations, energy is released from

uranium V\UCW

The uranium in Figure 2 splits into two parts and

releases three (\(’Jxk,( NS

The process of nuclear fission releases electromagnetic radiation in the

form of AQNMNA (awms
~ d

Turn over »
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Do not write
Use the Physics Equations Sheet to answer questions 02.2 and 02.3.

outside the
box

@ Write down the equation which links energy (E), power (P) and time ().

[1 mark]

ENM(\,VJ = powed x g €=0xt
energy transferred = power x time

] W

E A nuclear power station has a power output of 500 MW

Calculate the energy output in 3600 s.

Give your answer in J.

[3 marks]

300 Mw

n

500><loe )
Px [

500 x (&> W X 36005
119 % 10* 3

n

MM
il

"

12
Energy output = \% x 10

E Radioactive waste produced by nuclear power stations has a long half-life.

Suggest one precaution taken to reduce the hazard caused by radioactive waste from
power stations.

[1 mark]

W .
% enviranaand: wndl chcm}s\,

0 6
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E Nuclear power stations do not generate electricity every day of the year. box
One nuclear power station generated electricity for 92% of a year.
one year = 365 days
Calculate the number of days during the year that the nuclear power station
generated electricity.
[2 marks]
9 17
[Y —
q /o - 566 X 100
AVAV)
= 23359
Number of days = 236 CQW 10
d

Turn over for the next question

Turn over »
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A student investigated how the length of a wire affects the resistance of the wire at
constant temperature.

Figure 3 shows the circuit used.

Figure 3

Cell

Switch

Resistor

Crocodile clip Wire Crocodile clip

|I| The student plotted a graph of resistance against the length of wire.
Describe a method the student could have used to collect the data needed to

plot the graph.
[6 marks]

MMAMMM&M

upty the  cldor.

J%MUMK ('ILQWWQ\OO\N\W\MCA‘OC@M

(’»k Cﬂ w(”(\ \l\u ﬂ«mﬂu
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Do not write
N outside the
\ box

@ Which graph shows the relationship between the resistance of a wire at constant
temperature and its length?

[1 mark]

lgolmn X Kg»jUA ot wale

Tick (v') one box.

Resistance

Length

Resistance

Length

Resistance l/

Length

Question 3 continues on the next page
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Do not write
E The student used a cell that had a potential difference of 1.50 V. .
Explain why the cell was not an electrical hazard to the student in the investigation.
[2 marks]
PD. 4 ol 120V, s ory Low
o 00 0ok i chelcical shack
9
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outside the
Figure 4 shows a static electricity generator. box

Figure 4

Metal dome

Rubber belt

l Movement of belt

Motor

The rubber belt is turned by a motor.

As the rubber belt moves, charge is transferred from the rubber belt to the
metal dome.

Question 4 continues on the next page

Turn over »
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II| Figure 5 shows a student touching the metal dome of the static electricity generator. box

The dome is negatively charged.

Figure 5

Explain why the student’s hair stands up on end.
[3 marks]

Uukove o0 Liasoloned b U dowe G o
sludunk -
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The charged metal dome creates an electric field.

@ What is an electric field?

E How does the electric field strength vary as the distance from the charged metal

T leaian il cwd d;j'ch' whoe  auathes

[1 mark]

MMMM@%Q gptca.

dome increases?

[1 mark]

Question 4 continues on the next page

13
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E The spark transfers 0.60 J of energy, and 2.0 uC of charge is transferred from the

Figure 6 shows the negatively charged metal dome and an earthed conductor

Figure 6

Metal dome

Earthed conductor

When the earthed conductor is moved towards the metal dome, there is a spark
between the dome and the earthed conductor.

E Q

dome to the earthed conductor.

Calculate the potential difference between the metal dome and the earthed conductor.

Use the Physics Equations Sheet.

[4 marks]
energy transferred = charge flow x potential difference ‘ E=0V B
€ =QvV €=zQV |
€
E = 0603 V=
Q = 20pC = 20x10°C|V = 065
V = 7 / 2.0=1076C
\V = 200000 V
Potential difference = 300 000 V

1 4

IB/M/Jun24/8463/1H

Do not write
outside the
box



15

Do not write
outside the
E Which of the following changes would increase the distance a spark can jump box
between the dome and the earthed conductor?
[1 mark]

Tick (v') one box.
Decreased charge on the metal dome J,
Decreased electric field strength \L
Decreased electrical resistance of air T / - ““OMD M(\U‘Lb [D
Decreased potential difference \L R‘M Wt %% 10

Turn over for the next question

L
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Do not write

outside the
Figure 7 shows a student putting a coin into a vending machine that sells food. box

Figure 7

COIN RETURN
D

A
D 4

|I| The vending machine is connected to the mains electricity supply.

What is the frequency and the potential difference of the mains electricity supply in

the UK?

[2 marks]
Frequency = 50 Hz
Potential difference = Q5 O V

16
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Do not write
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The vending machine identifies the value of the coin by measuring the resistance of box
the coin.

@ The power dissipated by the coin is 340 mW when the current in the coin is 0.75 A.
Calculate the resistance of the coin.

Use the Physics Equations Sheet.
[4 marks]

power = (current)? x resistance P=PR

Pz 240w = 240x\6°W = O34 W

d= € = O34 = 060 52
1 (0-75)?
Resistance = OéO Q

E Coins that are dirty are not recognised by the vending machine.

Suggest one reason why.

[1 mark]

Question 5 continues on the next page

Turn over »
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Figure 8 shows part of a different circuit that is used to monitor the temperature inside
the vending machine.

Figure 8

Tle-'Sl'a
oud  fegists

T )

Thermistor
(@]

E The circuit symbol for a thermistor has not been included.

Draw the circuit symbol for a thermistor in the box below.
[1 mark]

/
e Gy
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Figure 9 shows how the resistance of the thermistor varies with temperature.

Figure 9

6001

T \
Al i EE SRR SR e e
so0f

\
300 {4
\

Resistance
inQ

200“.‘“.‘.‘,‘\,.
1002 EEEEEEENEEANE
[ |

0

0 5 10 15 20 25 30
Temperature in °C

E The cooling system inside the vending machine turns on when the temperature of the
thermistor is above 20 °C.

Determine the potential difference across the thermistor when the temperature
is 20 °C.

Use the Physics Equations Sheet.
[5 marks]

fom Uke . T=20C s B = 9052

& o on s Ao = 400 + 90
= 490 ¢
1) Ug oll PD. to collal  circmh connvont:
U= IR 1=V I=12V - 0025 f
R 40 2
ﬂ_ S@m@ so (W kol PO aumse Bacmistoe:

Potential difference = 70 \

Do not write
outside the
box

potential difference = current x resistance ‘ V=IR

Turn over »
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V= 1R
V=00150 x 808 =

12V !

me 3«1?‘“

<lﬂaddh el comanl, 1

19V i 430 52

Figure 2

400 Q
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o
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[
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©

V=14
N = 0025 x %0
J= 20V
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In a ride at a theme park, a person is strapped into a pod that is attached to two box

stretched bungee cords.
The bungee cords behave like springs.
Figure 10 shows a person using the ride.

Figure 10

Before release After release

Support
tower

Stretched
bungee cords

Pod

|I| Which energy store increases as the bungee cords are stretched?

Uoslic pow iy

[1 mark]

2 0 IB/M/Jun24/8463/1H
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outide the
@ When the pod is released, the pod accelerates upwards. box
Before the pod is released the extension of each of the two bungee cords is 8.0 m.
The spring constant of each bungee cord is 735 N/m.
The mass of the pod is 240 kg.
gravitational field strength = 9.8 N/kg
Calculate the maximum height reached by the pod.
Use the Physics Equations Sheet.
[6 marks]
1
_elastic potential energy = 0.5 x spring constant x (extension)? ‘ E.= 3 k &
[ |
2
Gy in | b cod, €, =05% B5ulw * 50
= 25520 3
Tt ax 2 cands, <o
’(o&-gl iuo,w\ = 23520 * 2
JJ
Conailed o = 47040 3
gravitational potential energy = mass x gravitational field strength x height ‘ E,=mgh
47040 = 240k % 49 Mfks ¥ hoidk
ﬂga\;l = 41040 = 0w
240 < 2-9 Maximum height = QO m
E The actual maximum height reached by the pod will be lower than the correct answer
to Question 06.2
Explain why.
[2 marks]
Q&AM&MW% ULO W&MJ!M_(MJ_%M
- lo  acanilakigral 1ol engigqm,
hwymeo\ 3 ( /g —

Turn over »
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Do not write
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n Figure 11 shows a measuring cylinder containing some water, which a student used box
to measure the volume of a metal ring.

Figure 11

- 0
© 3
w

oo
‘IHI\HII‘IIH|HH|

(0]

Water

[HNNENEE]

1SN

N
HH\IIH‘HH|HH|

II' When measuring the volume, the student’s eye was in line with the level of the water.

Which type of error would have been caused if the student’s eye was not in line with
the level of the water?
[1 mark]

Tick (v') one box.

Random error /

Systematic error

Zero error

IB/M/Jun24/8463/1H
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[o]7].[2]

The student tied a piece of thick string to the metal ring and lowered the ring into
the water.

Suggest one reason why the student should have used thin string instead of
thick string.
[1 mark]

(oo Wan ~Ehude skm\g.

Question 7 continues on the next page

2 3

Turn over »

IB/M/Jun24/8463/1H

Do not write
outside the
box



24

Table 2 shows the results.

Table 2

Volume of water Volume of water and ring Volume of ring
in cm?® incm?® in cm?®

5.0 5.4 0.4

o4 | dp.

o4k 2dp.

Even without using the string, the measuring cylinder could not give an accurate value
for the volume of the ring.

The true volume of the ring was 0.44 cm?®.

Give one reason why.

N\ o ol e omd G

NOAHNNL p d-p.

[1 mark]

The student used a balance to measure the mass of the ring.
After the ring was removed from the balance, the reading on the balance was 0.02 g.
How could the student use the readings from the balance to determine the correct

mass of the ring?
[1 mark]

00da & o ‘200 exax
) 7

’(o&aluwumcmu)cmo‘rﬁlunm
aeddcng) 0024 feon U napsned  valul

2 4
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E The student determined that the density of the ring was 21 500 kg/m?.

The volume of the ring was 0.44 cm?. g = 100 om
Calculate the mass of the ring. " = 100" o
Use the Physics Equations Sheet. Pw = 100° om
Give your answer in kg.
[4 marks]
Vlwme = 044 o amved = o
=_oul = 44107 w?
1007
prm w=pxV
V 0 = 21500 bglwt X 4bx107 oF

M= 146 % 10° hy

Mass = qu'G x lO-g kg

Turn over for the next question

mass

density = volume p =

|3

Do not write
outside the
box
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A student investigated how the pressure in a fixed mass of air varies with the volume
of the air.

Figure 12 shows the equipment used.

Figure 12

Pressure gauge

)

lIl When the plunger was pushed slowly into the syringe, the pressure in the
syringe increased.

The temperature of the air remained constant.

Explain why the pressure increased.

’V‘QAU w&wt@dw

[3 marks]

2 6
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Lo]8][2]

A fire piston is a special type of syringe that can be used to start fires.

Figure 13 shows a fire piston.

Figure 13

Plunger G

H

Piston

Air

Cotton wool ——=

—

The plunger is pushed quickly downwards and compresses the air.

When the air is compressed quickly, the temperature of the air increases.

How does an increase in temperature affect the air particles inside the piston?

Tick (v') one box.

The mean kinetic energy of the particles increases.
. X o
The mean potential energy of the particles increases.

X
The mean separation of the particles increases.

dovensps, |

v

[1 mark]

2 7

Turn over »
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Do not write
E When the air is hot enough, a small piece of cotton wool in the piston catches fire. .
The energy transferred to the air in the piston is 0.0130 J. AE
The mass of air in the piston is 2.60 x 108 kg. )
specific heat capacity of air = 1.01kJ/kg °C C
Calculate the temperature change of the air. A@
Use the Physics Equations Sheet.
[4 marks]
change in thermal energy = mass x specific heat capacity x temperature change AE=mc A0
AE = mc A9 A§ = Ab
mC
AL = 0020 3 - 00120 5
M= 260%10° ke 2:60x10"ky x 1-01 10 3/kyC
¢ =101 W3/ky°C = 415-0 °C
= 101=10” 3/ °C —
Temperature change = Ll’q5 °C 8

2 8
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Turn over for the next question box

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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A teacher investigated the radiation emitted by two different radioactive sources,
A and B.

Figure 14 shows a radiation detector positioned near one of the radioactive sources.
Figure 14
Radioactive source

Detector

Distance

Counter

The teacher measured the count rate at different distances for each
radioactive source.

Figure 15 shows the results.

Figure 15

1500 [ [ | [T] ===—— Source A

Source B

1250

-

L

Countrate 1000
in counts per
minute 750

=

500 \

250 =

O e A g g g

0 2 4 6 8 10
Distance in centimetres
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II| Explain how Figure 15 shows that Source A only emits alpha radiation.

[3 marks]

Hedialim &ﬂN\I\ soni B bavds D on in i,

@ Figure 15 can not be used to determine if Source B emits beta radiation or
gamma radiation.

Explain how an absorbing material could be used to show which type of radiation is

emitted by Source B.

Uo on  alungpown ek,

[2 marks]

b qunna (1) well |

Question 9 continues on the next page

Turn over »
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The teacher took safety precautions during the experiment. box

E Suggest one safety precaution the teacher would have taken to reduce the
radiation dose the teacher received.

[1 mark]

E Suggest one safety precaution that the teacher would have taken to avoid
becoming contaminated.

Weat oo [ \ak cat.

[1 mark]

IB/M/Jun24/8463/1H
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E Figure 16 shows how the number of atoms of a radioactive element in a sample box
varied with time.
Figure 16
T T [T I I
P [ . 1]
6 = (staiant o |l BOK
\
\ ( on-_¢
‘ cadl “55he o B,
) N A e REaRT ] ENEEEEEEEEE
w\ d
N \
) (1=t5) x| )@
N N » [} \ Cd 13,94
4 N \\ { r =
D N\ ¥ fan 0O
N N\ o
Number h
of atoms AN Tt \'ﬂ i ]
x 1023 3 LAREE(, 48
N
\‘\
2 N
NC T
N
14 SR
0
0 100 200 300 400 500 600

Time in seconds

Activity is the rate at which a source of unstable nuclei decays.
Determine the activity of the radioactive sample at 300 seconds.

Give the unit.
[4 marks]

Qoh = Gadink = —7%10° ohowe or swnd
Okisly = 72107 Ceoguned (&)

ao [
Activity = JESL) Unit @7 11

/N

\A\cl‘\v(l\g aeeswed n: &Qcmbe @ 2cond  or Bec”me;\ Tu\m ‘2»
MG Gon Ui e b oy dono o 15 sopbis,

Qo b od ot e nadet e diccsiy & poachie.
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The live wire in a three-core cable is connected to a fuse inside a plug.
A fuse contains a wire that is designed to melt when the current gets too great.
Figure 17 shows a fuse.

Figure 17

Live — Biown

Fuse wire (Hwhal ) e‘l(ﬂl
@l - Gon ellaw

m What colour is the insulation covering the live wire in a three-core cable?

Biown

[1 mark]

@ Draw the circuit symbol for a fuse in the box below.

[1 mark]

3 4
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E The fuse wire melts when there is a charge flow of 2.0 C for 400 ms.

[1]0].[4]

Calculate the current in the fuse wire.

Use the Physics Equations Sheet.

[4 marks]
charge flow = current x time 0=1It
&= 130C
b = 400 me = 400%102 s = Obg
] =7
Q = It
1 =0 T1=20C = 58
t 0k s
Current = 5 A

When the fuse wire is at its melting point, the additional energy needed to melt the
wireis 1.02J. £

specific latent heat of fuse wire = 60 kJ/kg L

Calculate the mass of the fuse wire. )

Use the Physics Equations Sheet.
[4 marks]

thermal energy for a change of state = mass x specific latent heat E=mlL

= 1.0 3 ,3
= 60 WY |ky = 60x10" 3/kg
7

T d

2 ™M

==L m=

)

E - 1023  -17x107°
L @0#\035/b

Mass = \7 x ‘0-5 kg

Question 10 continues on the next page
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E The calculation in Question 10.4 assumes there is no energy transferred to box
the surroundings.

How would the time taken for the wire to melt be affected if some energy was
transferred to the surroundings?

Give a reason for your answer.
[2 marks]

Tick (v') one box.

Time taken would decrease

Time taken would stay the same

Time taken would increase /

Reason N\M gmdg% mlmM M@J Q &.Q L\Qﬂ%[@‘“ﬁ&
o Catal.

END OF QUESTIONS
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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number Write the question numbers in the left-hand margin.
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