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Answer all questions in the spaces provided.

Figure 1 shows how the National Grid connects a power station to consumers.

Figure 1
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II| Complete the sentences.

[2 marks]

Transformer X causes the potential difference to ‘\\,UCM

Transformer X causes the current to :DeO\e@SQ

Use the Physics Equations Sheet to answer questions 01.2 and 01.3.

@ Which equation links current (I), power (P) and resistance (R)?
[1 mark]

Tick (v) one box.

power = (current)? x resistance P=PR

Bv]
Il
Xl ~

)
I
IM| ~

P=I2R v~
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P
E A transmission cable has a power loss of 1.60 x 10° W.

The current in the cable is 2000 A. 1

Calculate the resistance of the cable.

[3 marks]
p=160x10'W (36) P =T1¢
1= 2000 A 'R = ¢
Q=" A = P . 160%10
1 2000°
- 400 0
Resistance = 400 Q

Use the Physics Equations Sheet to answer questions 01.4 and 01.5.

E Write down the equation which links efficiency, total energy input and
useful energy output. useful power output

total power input

efficiency =

Elhdenoy = Ve oowet qulpul
Tolal pawor o puk

E The total energy input to the National Grid from one power station is 34.2 GJ.

[1 mark]

The National Grid has an efficiency of 0.992

Calculate the useful energy output from this power station to consumers in GJ.

[3 marks]
Efbuona, = Oyl euainp, gl pok

7 .
Tota) eutio mf,ui

V) Lok = Tol. ¢ - x Bl 'W\Cb
= 24265 x 0199
= 550| GJ Useful energy output = 23 ﬂ GJ
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Power supply Joulemeter Iron block Stopclock

m Before the power supply was switched on, the thermometer was used to measure the

Figure 2 shows the equipment a student used to determine the
specific heat capacity of iron.

The iron block the student used has two holes, one for the heater and one for
the thermometer.

Figure 2

Heater
Thermometer

temperature of the iron block.

The student left the thermometer in the iron block for a few minutes before recording
the initial temperature.

Suggest why. » q
mar

%MUMWWW@M&M\MMW
sat 03 e fuogralive of e oo ok
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IZ| Figure 3 shows how the temperature changed after the power supply was box
switched on.
Figure 3
20H . .
[ [ [ ! [TTITTT /',. [ i
/1 : !IQIII"-’
60 A J"‘W - Tm‘w
o RN EEE/ANENFEeEE s L]
5 7 DO = 54 — 33
Temperature I T i 2
in°C SN NN NN AR R Ty
401 / R
30 AEmmEEmEE mm
20+
10 HHHH
0 5 10 15

Time in minutes

AE

The energy transferred to the iron block between 5 and 10 minutes was 26 000 J.
The mass of the iron block was 2.0 kg. W)
Calculate the specific heat capacity of iron. C = 7

Use information from Figure 3 and the Physics Equations Sheet.
[4 marks]

change in thermal energy = mass x specific heat capacity x temperature change ‘ AE=m c AO

DE = mc 0O
260003 wec 00= DNE
2:0 ko ¢ = DE
= 7 o 00
= -2 = 26°C c € 000 7
2'0&3*2@%
200 3/g *C

Specific heat capacity = 500 J/kg °C

)l

~ 13 =
g '-T-r
1)

n
n

I
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E The student repeated the investigation but wrapped insulation around the iron block. box
What effect will adding insulation have had on the investigation?
[2 marks]
Tick (v) two boxes.
The calculated specific heat capacity will be more accurate. \/
The iron block will transfer thermal energy to the surroundings at a lower rate.
The power output of the heater will be lower than expected.
The temperature of the iron block will increase more slowly than expected.
The uncertainty in the temperature measurement will be greater. 7

1B/M/Jun23/8463/1H

0 6



II| The 12 V battery supplies direct potential difference.

IZ| Which equation links charge flow (Q), energy (E) and potential difference (V)?

Figure 4 shows an electrical circuit used to heat the windscreen of a car.
Each resistor in the circuit represents a heating element.

Figure 4

What is meant by ‘direct potential difference’?
[1 mark]

Pelad e pdauli encd o -
dkwu}a.

Use the Physics Equations Sheet to answer questions 03.2 and 03.3.

[1 mark]
Tick (v') one box. o
energy transferred = charge flow x potential difference ‘ E=0V

£ v

Q
E=QV v

Q
E=v

V2
E=—

Q

07

Turn over »
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E Calculate the char

ge flow through the 12 V battery when the battery transfers box
5010 J of energy.

= c = G\/ [3 marks]
5010 93 Qv =

E.
‘ Q = E = 5010
12V % \g

Q= Li725 ¢

€
Q

1)

A

<
)

Charge flow = LH 7_5 C

E Ice forms on the windscreen at a temperature of 0 °C.

The electrical circuit transfers 5010 J of energy to the ice.

m
A mass of 0.015 kg of ice melts.

L

Calculate the specific latent heat of fusion of water.

Use the Physics Equations Sheet.

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

E - 5010 3 E =wmlL
m 0015 h{) m L E
L= 7 L 5 = 50|03)
m 0-015k4

L = 334000 3|kg

Specific latent heat of fusion of water = 56& OOO

‘ E=mL  [3 marks]

il
"

'

J/kg

0 8
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E The electrical circuit was left switched on while the ice changed from a solid to a liquid

and increased in temperature to 5 °C.

Explain the changes in the arrangement and movement of the particles as the ice
melted and the temperature increased to 5 °C.
[6 marks]

Cockidis o0 o odid aue ammu} oo feAelai pallom
Padicles in o %md @i MMA m\«\lm
Pactidis ¢ doak: ' {8
Paslscles, é0 a (j%;ud @ M ?(2019

Mo Qe ico wales AC (UL

aul : c‘em“.d‘

e eaakic A )

\V\\‘Mi\al &M% i3 (o Gl ke MLM
asyy of ol poilichs,

Turn over for the next question
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>0 3

A remote village in the UK uses a hydroelectric generator to provide electricity.

m
In one day, 2 500 000 kg of water passes through the hydroelectric generator.

£,
The change in gravitational potential energy of the water is 367.’; MJ.

9
gravitational field strength = 9.8 N/kg
Calculate the mean change in vertical height of the water as it moves through the
hydroelectric generator.

Use the Physics Equations Sheet.
gravitational potential energy = mass x gravitational field strength x height ‘ E,=mgh [4 marks]

= . = G x [o‘ 3 F, =
= 2506 000 ka m,ah =
J

o)
4 .
= 1% .Mlhg h = Ep

L
= 267.5 x 10° 3 = 195 m
2506000 kg 19 Nk
Mean change in vertical height = | 5 m

10
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@
IZ| The generator transfers 3.0 kW of electrical power.

E
Calculate the time taken for the generator to transfer 2.16 x 107 J of energy.
f
Use the Physics Equations Sheet. power = energytti:zs ik - E
t

Give your answer in standard form.
[5 marks]

2.06W = 30*10°W O =
216%10” 3
L = ? t

P

m
]

"
x Al r‘\'|m

L . 2:16%10” 3

2.0 <10 W
3
L =72004 =72xI0 s
Time taken (in standard form) = 72 ® (Og S

Question 4 continues on the next page

Turn over »
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E Figure 5 shows how the power output of the generator varied during one year.

Figure 5
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A solar power system is installed in the remote village in addition to the
hydroelectric generator.

Explain why this improves the reliability of the electricity supply to the village.

Use information from Figure 5.

[2 marks]

o somee Ui paied radpuk b Che (udroe!lw(nc
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Some isotopes emit nuclear radiation.

|I| Carbon-14 and carbon-12 are isotopes of carbon.

Compare the structure of an atom of carbon-14 with the structure of an atom of
carbon-12.

[3 marks]

D : o of wakins
( DJJMA | (%) nwm\w)

@ Carbon-14 is a radioactive isotope.

Carbon-14 has a half-life of 5700 years.

What does ‘a half-life of 5700 years’ mean?

T (o ok s Joo o nomeor o nucdu

in o cadipockie  sample (o fnalue,
% 5700 oeans.

[1 mark]

Question 5 continues on the next page
100 aucles
L A 50 ‘\Vde\.

:. °. :-.’_ 57004 :‘ A
ST I P A
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Table 1 gives the half-life of some other radioactive isotopes.

Table 1
Isotope Half-life in seconds
Nitrogen-18 0.62
Nitrogen-17 4.17
Fluorine-17 64.37
Fluorine-18 6584.34

E A sample of fluorine-17 has an activity that is one quarter of its original activity.

Calculate the age of the sample of fluorine-17.
Gy 37 2 G4 37 A
F-1] "o, 7 3F-1) T, 7 27 T 4 F-17

Taer 2 fal)lws o edue G <
b = 2764375 = 12914,
Age = \2%'7"(‘ S

[2 marks]

E All of the isotopes in Table 1 emit beta radiation.
Explain which isotope would cause the biggest risk to a person’s health based only on

the half-life of each isotope.
[3 marks]

T shofoc B Nall-1f, ta gricet ts aasy, ts
o cadhakion  ewittod:
Nikiogen -(® Wy ﬂu dofogt Valh-Ule, so
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E People who work in the nuclear power industry need to be aware of irradiation box

and contamination.

Describe the difference between irradiation and contamination.

[2 marks]

@ Give one health risk to a person working close to a source of nuclear radiation.

[1 mark]
(@inces

. Workers in nuclear power stations are monitored to check the radiation they emit.
A worker stands 1 cm away from a radiation detector.

The amount of radiation the worker emits is recorded.

Explain why the worker needs to stand close to the radiation detector.

[2 marks]

L
15
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. Workers in the nuclear power industry are exposed to nuclear radiation.

Pilots on aircraft are exposed to cosmic radiation from space.
daily dose caused by working in a nuclear power station = 0.00050 mSv

hourly dose from cosmic rays to a pilot while flying = 0.0030 mSv

Calculate the number of days it takes for a nuclear power station worker to receive the
same dose as a pilot flying for 24 hours.

Clds dgw oo Qe = 200030 wSy
= 007 wSv

' wol {eCex 0-072
= 0-072 wSv - a4
0-00050) #Sv/das, 7

Number of days = | L"Lr

[3 marks]
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A student investigated how the current in a filament lamp varies with the potential box
difference across the filament lamp.
Figure 6 shows the results.
Figure 6
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II| Describe a method the student could use to obtain these results. box

You should include a circuit diagram.
[6 marks]

Turn over »
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IZ| Determine the resistance of the filament lamp when the potential difference across it box
is +3.0 V.

Use the Physics Equations Sheet.

Use Figure 6 on page 18.
[3 marks]

F ! = +2. N

‘ potential difference = current x resistance ‘ V=IR ‘

= 14
\V = 20V = (975 51
1 o164

D <
n

Resistance = \%75 Q

El The current in the lamp is 0.21 A when the potential difference across the lamp
is6.0V.

Calculate the energy transferred by the filament lamp in 30 minutes.

Use the Physics Equations Sheet.

[5 marks]
1= 02 8 € Loisfoved o0 30 i
V= 60V
L= 20x60 = 19005

=Tk =0 = 2379 C

E=Q\
= 21%9C x 60V
= 226% )
Energy transferred = 4269 J

2 0
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E The power output of the lamp is 1.0 W when the potential difference across the lamp
is 5.0 V.
W= 4w = x4

A student predicts that the power output would be 4.0 W if the potential difference
was doubled. |)5.0 = x 2

Explain why the student is not correct.

‘ power = potential difference x current P=VI [2 markS]
P = vl
P =v. 21

FO( Gu Powu (11 ﬁmJi&éﬂ_bauLJhﬂ_mNML
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Turn over for the next question

Current K
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n A baby bouncer is a harness attached to a spring that hangs from a door frame.

Figure 7 shows a baby in a baby bouncer in two positions.

Figure 7

—— Door frame

= Spring

Harness

Position A Position B

|I| The baby bouncer should not be used with babies that have a mass greater
than 12 kg.

Suggest one reason why.

i@mﬁ (V. T3 hl (I\LMO-‘CIIMI]&QIA (ﬂﬂiua\ (b
k ‘QQCO\;JJ\CALQ e aanenlly erclaudhd

[1 mark]
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IZ| In positions A and B the baby is stationary.

Describe the energy transfers as the baby moves from position A to position B.
[3 marks]

In gt A G bolsy loe gudolival poluufial
oo (Eo). Mo b baey wney down Uns
o Uaslwd b Ridk aomy (6) d Bl

’?\% a odoskic polauil w%‘“o{.m sping (£,)
m B ol ey Was aon

* % Y e
ha%w Ko QL@;{C @Amhﬂl W‘b 0{ Qe SpOM) (Ee)

)
E In one position the extension of the springis 8.0cm. € = 15 = OO0%m

The elastic potential energy stored by the spring is 4.0 J. E - L‘_,O _)'
e

Calculate the spring constant of the spring. h _ ?

Use the Physics Equations Sheet.

€ =z2ke = ke =05k
2
h = QEL Ee

o2 05 e

[4 marks]

n

R = 2x4073 = 1250 N|m

(O' O%m)z

Spring constant = ‘250 N/m 8

Turn over for the next question
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There are no questions printed on this page
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Scientists developed new models of the atom as new particles were discovered.

|I| Draw one line from each particle to the year it was discovered.

[2 marks]
Particle Year of discovery
Electron 1897
Neutron 1911
Nucleus r 1920
Proton 1932

Question 8 continues on the next page

Turn over »
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The nucleus was discovered using an alpha particle scattering experiment. box
Alpha particles were directed at a sheet of gold foil.

Figure 8 shows the paths taken by seven alpha particles, A, B, C, D, E, F and G.

Figure 8

Alpha particles Gold nucleus
A O

Be

Ce
De

E e
T .

Ge

IZ| Explain why alpha particle A takes the path shown in Figure 8.

[2 marks]

El Explain why the path of alpha particle B is more tightly curved than the path of alpha
particle C.

Codide & pomes closer o Qo quchus,
So_exurionns . skiagpr tepulgy[oice

[2 marks]
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E What can be deduced about the atom from the paths taken by alpha particles
D, E, F and G in Figure 8?
[1 mark]
Tick (v') one box.

The atom contains a nucleus.

The atom contains protons, neutrons and electrons.

The atom is mostly empty space. \/ |

E How is the Bohr model of the atom different from the nuclear model of the atom?
[1 mark]

E Explain how an electron can move up and down between energy levels in an atom.
[2 marks]

noe € o \\MMJMMM_@M
Mga_gmm dukmmmhc mmLaL

eMi

Turn over for the next question

Do not write
outside the
box

Turn over »

2 7

1B/M/Jun23/8463/1H



28

Figure 9 shows air being pumped into a car tyre.

Figure 9

II| Complete the sentence.

[1 mark]

Air particles in the tyre move quickly in 4[0‘1_&”/\ directions.

When the tyre is at the correct pressure, pumping more air into the tyre causes the
pressure to increase further.

The volume and temperature of the air in the tyre do not change.

Explain why the pressure increases as more air is pumped into the tyre.

F@ag@gy Y % C
Mka\eww%awm&aumdcﬂzs
mﬁukﬁw&mw[taﬂ\ealww@ol/
callisais (e\w ualls (o sl

[2 marks]

2 8

1B/M/Jun23/8463/1H

Do not write
outside the
box



29

E())Ztgzitev%f
E The air pressure in a car tyre changes if the temperature of the air in the box
tyre increases.
Explain why.
[4 marks]
A mealn« paam [ﬂ_\m_%am_&dle_mw—
glglu_pmm o O wall cft Ko [319
7

END OF QUESTIONS
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