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QUESTIONS

40 questions - 208 marks - grouped by sub-topic, lowest tariff first
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SUB-TOPIC P4.1

MAGNETS AND MAGNETIC FIELDS

12 questions in this sub-topic - 36 marks - lowest tariff first

7



ANSWER >

(

11 Which does not increase the magnetic effect of a solenoid?
A Increasing the cross-sectional area of the solenoid
B Increasing the current in the solenoid
C Increasing the number of turns on the solenoid

D Putting a soft iron core in the solenoid

Your answer

(1]

N2
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5  Which of these factors affects the strength of the magnetic field around a current-carrying wire?
A Direction of the current only
B Size of the current only
C Distance from the wire only
D

Size of the current and distance from the wire

Your answer [1]

N2
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\
12 A magnetis used to pick up a paperclip.
Which statement explains why the paperclip is picked up?
A The magnet is a permanent magnet and the opposite pole has been induced at the top of the
paperclip.
B The magnet is a permanent magnet and the same pole has been induced at the top of the
paperclip.
C The magnet is a temporary magnet and the opposite pole has been induced at the top of the
paperclip.
D The magnet is a temporary magnet and the same pole has been induced at the top of the
paperclip.
Your answer [1]
J

N2
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(

2

A magnetic field line diagram shows the magnetic field between the poles P and Q of two magnets.

S\

MAGNET P

N

What are the poles P and Q?

Q MAGNET

Pole P Pole Q
A North North
B North South
Cc South North
D South South

Your answer

1]

INZ)
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3 Acurrentis passed through a straight wire.

Q) @) /T )

A B Cc D

Which diagram shows the magnetic field around the current-carrying wire?

Your answer [1]

INZ)
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( )

8 Astudent investigates the magnetic effect of a current in a solenoid with a core. The student makes
four different solenoids.

Which solenoid will have the strongest magnetic field?

Solenoid Number of turns Core
A 10 Copper
B 10 Iron
Cc 20 Copper
D 20 Iron

Your answer D [1]

INZ)
10
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(
2 Astudent draws the magnetic field lines between the poles of two magnets.
A B // \\
/‘*\
N S
T N4
c // \\ D
/‘6\
N S
N4 \*/
Which magnetic field line diagram is correct?
Your answer 1]
\_

INZ)
11
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( )

2 Astudent holds a bar magnet above a paperclip. The paperclip is attracted to the bar magnet.

Magnet

Steel
paperclip

Thread
Blu-tack

Which row of the table correctly describes the bar magnet and paperclip?

Bar magnet Paperclip
A induced magnet induced magnet
B induced magnet permanent magnet
C permanent magnet induced magnet
D permanent magnet permanent magnet
Your answer [1]
\_ J
Qi’/‘@

12
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19
(@)

(i)

(i)

(b)
(i)

A student investigates the magnetic field between two magnets.
The student uses iron filings to show the magnetic field pattern.

Write down a different piece of equipment that the student could use to investigate the magnetic
field.

..................................................................................................................................................... [1]
The diagram shows the north pole of a magnet and the south pole of another magnet.
Sketch the magnetic field between the poles of the magnets.
N S

[31
A student makes a simple solenoid by wrapping insulated copper wire around an iron nail.
Why did the student use insulated copper wire?
..................................................................................................................................................... [1]
Write down one factor that can affect the strength of the magnetic field of a solenoid.
..................................................................................................................................................... [1]

N2
13
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( )
17 A student sets up an experiment to investigate the magnetic field around a current-carrying wire.
Current-carrying
wire
Battery T

]
E —— Clamp stand
Cardboard§>

(a) (i) Describe how the student could use this experiment and a compass to investigate the
magnetic field produced by the wire.

(ii) Draw the shape of the field which would be found around this wire.

[2]

(b) The behaviour of a magnetic compass is evidence that the core of the Earth is magnetic.
Explain why.

© OCR 2018

N2
14
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-

21

A student makes a solenoid by wrapping wire around an iron nail as shown in the diagram.

Iron nail

The student investigates how the current in the wire affects the magnetic field of the solenoid.

(a) Suggest why the student uses an iron nail in the centre of the solenoid.

(b)* The student varies the current in the wire and uses the number of paperclips picked up by
the solenoid as a measure of the strength of the magnetic field.

The results of this experiment are shown in the table.

Current (A) Number of paperclips
picked up

1 5
11
17
22
28
32

D ||| ODN

N2
15
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Describe the trend shown by these results.

Suggest what the student should have done in their method to obtain accurate and valid
results.

INZ)
16
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16
(a) Fig. 16.1 shows a (dipping) compass used in schools.

It is currently showing the reading for the UK.

Fig. 16.1

(i) Describe how the position of the needle changes if the compass is moved from the equator to the
poles of the Earth.

N2
17
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(b) Fig. 16.2 shows the equipment a teacher sets up to demonstrate using a plotting compass to
investigate the magnetic field around a current-carrying wire.

Fig. 16.2

Current-carrying
wire 1

/ “ &

] Wooden stand

s>

Plotting compass

Cardboard sheet

(i) Describe how the teacher uses this equipment to show the shape of the magnetic field around
the current-carrying wire.

.................................................................................................................................................... [3]
(ii) On Fig. 16.3 sketch the magnetic field around the current carrying wire.
Fig. 16.3
Direction of current
Cardboard sheet
[2]
Tiirn AvAr
\_ J

YA
18



SUB-TOPIC P4.2

USES OF MAGNETISM

28 questions in this sub-topic - 172 marks - lowest tariff first

7
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ANSWER >

(

7

A wire is placed inside a horseshoe magnet.

Which direction will the wire move when the switch is closed?

A Downwards
B Left
C Right
D

Upwards

Your answer

]

N2
20




ANSWER >

50 turns

250 turns

2V =

0.2V

0.4V

5V

o O w >

10V

Your answer

8 What output voltage does the transformer produce?

i

N2
21
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(

15 A 0.5m length of wire is placed inside four different magnetic fields.

Magnetic Field

Force on wire (N)

Current in wire (A)

A 2.0 0.1
B 2.0 0.2
C 4.0 0.1
D 4.0 0.4

Which magnetic field has the greatest magnetic flux density?

Your answer

(1]

INZ)

22
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( )

13 This is a diagram of a transformer used in the national grid.

Primary coil Secondary coil

20000V 400000V

Why is this transformer used in the national grid?

A To decrease the power in the national grid by a factor of 20.

B To decrease the power loss in the national grid by a factor of 400.
C Toincrease the power in the national grid by a factor of 20.
D

To increase the power loss in the national grid by a factor of 400.

Your answer [1]

INZ)
23
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(

8

A student inserts a magnet into a coil of wire.

What is induced across the ends of the coil of wire?

A Charge

B Magnetism

C Potential difference
D

Resistance

Your answer

]

INZ)
24
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9  Which of the following graphs shows the typical output potential difference, V, ;, for a dynamo?
A B
Vout A out A
0 | 0 =
Time Time
C D
V.. A VA
0 ] 0 -
Time Time
Your answer [1]
\_ _J
QQ’/‘@

25
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( )
11 Awire is placed between the poles of a magnet, perpendicular to the magnetic field lines.
Direction
of current
Which direction will the wire move when a current flows?
A Down
B Left
C Right
D Up
Your answer [1]
\_ _J

N2
26
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27

(
3 The diagram shows a simplified version of the national grid.
V\\\
1 3 .
== —— To substation
Power station Transformer Transformer
The potential difference (p.d.) is different at each point in the national grid.
Which row in the table is correct?
p.d. at position 1 p.d. at position 2 p.d. at position 3
V) V) v)
A 230 5000 11000
B 25000 450000 11000
Cc 450000 150 230
D 450000 5000 230
Your answer [1]
\_
Q‘Q’/@
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(

12 A transformer has 100 turns in the primary coil and 200 turns in the secondary coil. The potential

difference across the primary coil is 30 V.

What is the potential difference across the secondary coil?

Use an equation from the data sheet to help you.

A 15V
B 30V
C 60V
D 6000V

Your answer

(11

\

N2
28
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10 Which diagram shows the correct thumb and finger labels when using Fleming’s left-hand rule?

A B
Field Motion

Current Field

Motion Current

Field Motion

Motion Current

Current Field

Your answer [1]

INZ)
29
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14 Ateacher makes a model transformer as shown in the diagram.

Secondary coll Primary coil
(10 turns) (5 turns)
Output Input
voltage | voltage
| (12V)

Soft iron core

Which row gives the correct type of transformer and its output voltage?

Type of transformer Output voltage (V)
A step-down 6.0
B step-down 24
o step-up 6.0
D step-up 24
Your answer [1]
\_ J
Q‘Q’/@

30
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( )

10 Which devices convert current variations in electrical circuits into pressure variations in sound
waves?

A Loudspeakers and headphones
B Loudspeakers and microphones
C Microphones and headphones
D

Microphones only

Your answer [1]

N2
31
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32

(
5 Acurrent—carrying wire is in a magnetic field.
Under which conditions will the wire experience the smallest force?
Use the Equation Sheet.
Magnetic flux density - .
of field (mT) Current in wire (A) Length of wire (m)
A 6 4 0.8
B 8 4 0.5
Cc 8 5 0.4
D 12 6 0.2
Your answer
(1]
\_
INZ)
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( )
8 Acurrent-carrying wire is placed between the two poles of a horseshoe magnet.
N S
I I

The circuit is switched on.

In which direction does the wire move?

A Down

B Left

C Right

D Up

Your answer

(1]

\_ _J

N2
33
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( )

21 Astudent investigates a simple electric motor as shown in the diagram.

Caoll

|
|
1
I
I
I
I
I
I
|
|
|
1
i
! Direction of current
|

-

(@) (i) Suggest why the coil turns when a current flows.

——>

...................................................................................................................................... [1]
(ii) In which direction will this motor turn?
State the name of the rule you used to work this out.
D1 =T (o] o PP TP PP PPPPPP
NAME OF FUIE ...ttt e e et e e e ne e e e e ne e e e e eneeas
....................................................................................................................................... [2]
(b) Suggest two ways in which the size of the force on the coil could be increased.
OSSR
PRSP RPUPRPP
[2]
\_ J

N2
34
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16 This question is about how electricity is transferred from a power station to homes.

(a) Draw:
* one line to connect each type of transformer with the one box that describes what it does

* one line to connect what each type of transformer does with the one box that gives the
reason for its use.

Type of transformer What it does Reason for its use
Decreases current For safety
Step-down
transformer
Decreases Increases heat
potential difference losses
Step-up
transformer
Reduces heat
Generates current
losses
[2]
(b) The table shows information for a transformer.
Potential difference across primary coil 132000V
Current in secondary coil 1800A
Potential difference across secondary coil 33000V
Calculate the current in the primary coil of the transformer.
Use the Equation Sheet.
Current in primary Coil = ......cccooiiiiiiiiie e A[2]
\_ J

YA
35
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s

(c) Ateacher connects the primary coil of a transformer to the domestic mains supply.

The teacher uses an oscilloscope to view the potential difference across the secondary coil of the
transformer.

The graph shows the oscilloscope trace.

Use the graph to explain which type of current is supplied by the mains supply.

Type of current

Explanation

INZ)
36
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20 A student investigates building model transformers in the laboratory.

Look at the diagram.

Iron core
Input voltage = 121!:!Eﬂput voltage
Primary coil Secondary coil

The student builds four different transformers, each with different primary and secondary coils.
Using an input voltage of 12V the student measures the output voltage.

Look at the results.

Attempt | Number of turns in Number of turns in Output voltage
primary coil secondary coil V)
A 100 200 23
B 200 100 6
Cc 300 600 23
D 600 300 6

(a)* Explain how a transformer works and if this data supports the expected output voltages.
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(
(b) A student completes a project on how dynamic microphones work.
Look at her project. The student uses two incorrect words in her work.
K Dynamic Microphones \
Electrical wires
Sound Magnet
waves Coil
Diaphragm
A sound wave is a pressure wave.
Sound waves cause areas of high and low pressure.
As the diaphragm moves in and out so does the coil. The coil is
surrounded by a magnet.
A resistance is induced across the ends of the wire. This is the
electrical signal that the microphone produces.
Qnicrophone is similar to a motor. j
(i) Identify one of the incorrect words and write a correct sentence to replace the mistake.
[Tt =Yoo o [PPSO PPRPPP
(O] 4 1= To11=Te [EST=T 01 (=Y o Lot PR PPRPPPRR
[2]
(ii) Name a device which uses this effect in reverse.
...................................................................................................................................... [1]
\_

A
38
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20 Energy is transferred at high voltages in the national grid.

(@) This house is near to a transmission line.

............................................................................................................................................. [2]

(b) Explain why it is more efficient to transfer energy at high voltages.
............................................................................................................................................. [2]

(¢) The transmission line has a power loss of 6.156 kW.
Its resistance is 15.39Q.
Calculate the current in the transmission line.

CurreNt = ... A [5]
\_ J

N2
39
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23

(a)

A student investigates the relationship between

«  the number of turns of wire on the secondary coil of a transformer
»  the potential difference across the secondary coil

*  the current in the secondary coil.

The diagram shows the equipment the student uses to make their transformer.

Primary coil Secondary coil
\ J
- T
| ——
1 ——— __—
T N
0/
\Iron core

When the battery is connected to the primary coil the transformer does not work and the
voltmeter reads zero.

Describe what change the student needs to make to their equipment so that the voltmeter shows
that there is a continuous potential difference across the secondary coil.

Explain your answer.

YA
40
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-

(b) The student changes the equipment in the diagram so that the transformer works.

The student obtains the results shown in the table.

Number of turns Potential difference Current in
on secondary coil | across secondary coil (V) | secondary coil (A)

160 6.4 0.47
120 4.8
80 3.2 0.94

(i) Describe the relationship between the number of turns on the secondary coil and the potential
difference across the secondary coil.

..................................................................................................................................................... [2]
(ii) Calculate the current in the secondary coil when there are 120 turns on the secondary cail.
Assume the transformer is 100% efficient.
Use the Equation Sheet.
Current = L A[3]

(iii) The potential difference across the primary coil in the student’s transformer is 12V.

The student suggests that this transformer is the same as the type of transformer used between
a power station and the power lines.

Explain why this type of transformer is not the same as the type of transformer used between a
power station and the power lines.
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-

20 A student places a wire near a magnet. The wire is connected in series to a cell and a switch, as
shown in the diagram.

Wire

Switch
|/
_—— Cell

(a) Explain what will happen to the wire when the switch is closed.

.............................................................................................................................................. [2]
(b) A wire of length 0.25m experiences a force of 0.15N when a current of 5.0A flows.
Calculate the magnetic flux density of the field.
Use an equation from the data sheet to help you.
Magnetic flux density = .......cccooiiiiiii e T [3]

N2

42
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(c) The student looks at diagrams of a motor and a generator.

Motor Generator

Voltmetér

(i) Compare the similarities and differences of a motor and a generator. Include ideas about
how they work.

N2
43
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20 (a) Explain two similarities and two differences between the operation of a loudspeaker and the
operation of a microphone.

SIMIIANTIES .. e

(b) The diagram shows a current-carrying wire in the magnetic field between the North pole and
the South pole of a magnet.

.............................................................................................................................................. [3]
(c) A-current of 5.0A passes through a wire with a length of 0.75m.
The wire is in a field of magnetic flux density 0.30T.
Calculate the force acting on the wire.
Give your answer to 2 significant figures.
Use the Equation Sheet.
FOrce = o N [3]

YA
44
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22
(a) Fig. 22.1 shows a diagram of a simple electric motor.

Fig. 22.1
Call

(b)

(i) Fig. 22.2 shows a diagram of a dynamo and Fig. 22.3 shows a diagram of an alternator.
Describe two similarities and two differences between how these devices work.

Fig. 22.3

To circuit

YA

45
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(ii) Suggest one way to increase the output of these devices.
..................................................................................................................................................... [1]

(c) A conductor in a magnetic field of magnetic flux density 1.5T experiences a force of 0.81N.
The current in the conductor is 1.2A.
Calculate the length of the conductor.
Use the Equation Sheet.

Length = m [3]
\_ _J

N2
46



ANSWER >

21 Atransformer can be used to change the potential difference (p.d.) of an electrical supply.

The diagram shows a simple transformer.

4 )

Primary Se_condary
coil coil

. J

Iron core

(a) A student writes four statements about how a transformer works.
A This induces an alternating p.d. in the secondary coil.
B This produces a changing magnetic field in the iron core.
C There is an alternating p.d. across the primary coil.
D This produces an alternating current in the primary coil.

Put the steps in the correct order. The first one has been done for you.

Cc

[2]
(b) Explain why a transformer does not work if the current in the primary coil is direct current (d.c.).

(c) A step-up transformer increases the potential difference from 230V a.c. to 4600V a.c.
There are 25 turns on the primary coil.
Calculate the number of turns on the secondary coil.

Use the Equation Sheet.
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( )
(d) A high potential difference can be dangerous. Suggest how.

(e) Generators, motors, microphones and headphones all use magnetism to work.

Draw lines to connect each device with the correct description of how it works.

Device How it works

The movement of a
wire in a magnetic
generator field induces a
potential difference
across the wire.

A current in a wire
headphones in a magnetic field
causes rotation.

Pressure variations
in sound waves
microphone are converted into
current variations in
electrical circuits.

Current variations

in electrical circuits
motor are converted into
pressure variations in
sound waves.

[2]

N2
48
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-

21 (a) This question is about an electric kettle.
(i) An electric kettle is filled with water, connected to the mains and switched on.
The electricity for the kettle is generated in a coal-fired power station.
Describe the energy transfer that occurs when the kettle is switched on.

Include ideas about energy stores in your answer.

...................................................................................................................................... [2]
(ii) The mains supply has a potential difference of 230 V.
The kettle has a current of 5.0A. The kettle is switched on for 2.0 minutes.
Calculate the total energy transferred to the kettle in 2.0 minutes.
Total energy transferred =.........ccccooeeeeiiiiie e J [4]

N2
49
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(b) (i) Table 21.1 gives some information about a different kettle.

Energy transferred to the kettle 525000J

Mass of water 1.2kg

Starting temperature of water 25°C

Final temperature of water 100°C

Specific heat capacity of water 4200J/kg°C
Table 21.1

Calculate the efficiency of the kettle described in Table 21.1.
Give your answer as a percentage.

Use an equation from the data sheet.

Efficiency = ..o % [5]

(ii) Explain why the efficiency of the kettle is less than 100%.

...................................................................................................................................... [1]
(c) The water can also be heated using a 12V heater.
A transformer is used to change a 120V supply into 12V.
The current in the secondary coil is 9.0A.
Calculate the current in the primary coil.
Use an equation from the data sheet.
Current = ... Al2]

A
50
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-

21 (a) Astudentinvestigates how the potential difference across the secondary coil of a
transformer changes with the number of turns on the secondary coil.

The diagram shows the student’s equipment.

-~ —
& Of O &=
Softironrod a.c. power supply Voltmeters Insulated wire Connecting wires

Describe a method that the student uses to obtain valid results.

You can include a labelled diagram to support your answer.

N2
51




ANSWER >

(b) Atransformer is used to change the potential difference (p.d.) of a supply.

The table shows the data for this transformer.

Number of turns on the primary coil 3540
Number of turns on the secondary coil 300

p.d. across primary coil 230V
Current in secondary coil 4.62A

(i) Calculate the p.d. across the secondary coil of the transformer.

Use the Equation Sheet.

p.d. across the secondary COil = ........cccoiiiiiiiiiiiiiii e, V [3]
(ii) Calculate the current in the primary coil of the transformer.

Use the Equation Sheet.

Currentin primary coil = ... A [3]

N2
52
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(c) Ateacher calculates power losses in a model power line.

The teacher changes the ‘turns ratio’ of a step-up transformer using the equation:

number of turns in secondary coil
number of turns in primary coil

turns ratio =

The graph shows how power loss in the power line changes with the turns ratio.

0.5

0.4

0.3

Power loss
(W)

0.2

———

1

0.1

0 5 10 15 20
Turns ratio

(i) A student says, ‘As the turns ratio doubles, the power loss halves.’

Use data from the graph to explain why the student is incorrect.
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(ii) Explain why step-up transformers are used in the national grid.

INA
54
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23 Astudent drops a piece of metal and a small magnet through a vertical copper tube.
They record the time taken for each object to pass through the tube.

The diagram shows how they set up the experiment.
Object dropped
i

Copper tube
N |12m

-

The student records their results in a table.

Time taken to fall through the copper tube (s)
1 2 3 4 5 Mean
Magnet 1.13 1.11 1.12 1.1 1.13
Metal 0.44 0.45 0.46 0.44 0.43 0.4444
(@) (i) Calculate the mean time that the magnet takes to pass through the copper tube.
...................................................................................................................................... [1]
(ii) The student has made a mistake when recording their results in the table.
Identify the mistake and suggest a correction.
LY L] = =SSP
(7] Yo 1 o] o L PRSP
[2]
(iii) The student claims that their data shows that their experiment is reproducible.
Explain if the student is correct.
...................................................................................................................................... [1]
(iv) Why did the student repeat their experiment 5 times and calculate a mean?
...................................................................................................................................... [1]
(b) (i) Calculate how many times longer it took the magnet to fall compared to the piece of
metal.
Number of times [ONger: ..........coociiiiiiiiiie e [1]
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(ii) Calculate the mean speed of the metal through the copper tube.
Write your answer to 2 significant figures.

Use the equation: distance travelled = speed x time

Mean speed = ..., m/s [4]
(c) Explain why the magnet took longer to fall than the piece of metal.

Include ideas about electromagnetic induction in your answer.

(d) The diagram shows a free-body force diagram for when the magnet is at a point in the
middle of the tube.

Magnetic
force

B/ Magnet

Y Weight

Explain the motion of the magnet.

N2
56
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16 The graph shows how the World’s energy use has changed from the year 1971 to the year 2003.
It also shows the amount of different energy sources used.

World’s energy use

Billion tonnes
(oil equivalent)

0
1971 1975 1980 1985 1990 1995 2000 2003
Year
M coal [:]oil B Gas [/|Nuclear *Renewables

*Includes hydroelectric, combustible renewables, geothermal,
solar, wind, etc.

(@) (i) Approximately how much did the total World’s energy use increase from the year 1971 to
the year 20037

ANSWET = ..o billion tonnes (oil equivalent) [1]

(i) Which energy source had the greatest use in the year 20037

(iii) The total energy use in the year 2003 was 10.6 billion tonnes (oil equivalent).

Approximately what percentage of this amount was due to fossil fuel use?




ANSWER >

(b) Scientists are researching the World’s energy use for the future.
The graph shows some of their research.

Projected future use

18

16 —

14

12

Billion tonnes 10
(oil equivalent) 8
6

4-

2

0

B cCoal [-]Oil BGas [Nuclear *Renewables
*Includes hydroelectric, geothermal, solar, wind etc.

(i) The future demand for fossil fuels is expected to increase.

Give two reasons why scientists are worried about this increase in demand.

(i) In the UK the government is closing coal fired power stations and planning for new
nuclear power stations to be built.

Suggest why the government wants more nuclear power stations.




ANSWER >

(c) Power stations in the UK generate electricity at 25kV a.c.
The voltage is then increased to 400kV a.c. and distributed by power lines.

(i) Write down the full name of the device used to increase the voltage.

(ii) Why is it important to increase the voltage in these power lines?

(iii) The high voltages across the power lines are reduced to 230V a.c. for use in the home.
A phone charger changes the 230V a.c.toa 5V d.c.

Explain the difference between d.c. and a.c.

...................................................................................................................................... [2]
(d) A domestic wind turbine has a power rating which varies from 1.0kW to 3.0 kW.

(i) The domestic wind turbine has an electrical resistance of 23 Q.

It generates a current of 11A on a windy day.

Calculate the power output in kW of the turbine on this day.

ANSWEr = L. kW [4]

(ii) Suggest why the manufacturer gives a range for the power rating of the wind turbine.

...................................................................................................................................... [1]

(iii) Using just one domestic wind turbine may be an unreliable source of power for a house.

State a reason why.




ANSWER >

21 (a) Fig. 21.1 shows how the energy output per second of a wind turbine depends on the
wind speed.

Fig. 21.1

3.0

2.5

/1
Vi
/
2.0
/
Il
Energy /
output per ; ¢ /
second ' /
(MJ)
/
1.0 y
/
/
0.5
0.0
0 5 10 15 20 25 30
Wind speed
(m/s)

(i) Suggest a reason why energy output per second is zero when the wind speed is:

1 Lessthan 3.5m/s.

2 Greater than 25m/s.




ANSWER >

s
(i) The wind turbine has an efficiency of 0.35.
Calculate the input energy per second when the wind speed is 10m/s.
Use Fig. 21.1 and the Data Sheet.
Give your answer to 2 significant figures.
Input energy per SECONA = .......ooviiiiiiiiiiiiee e MJ [5]
\_
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ANSWER >

( )
(b) Fig. 21.2 shows how the amount of electricity generated by wind in Europe has changed
with time.
Fig. 21.2
350
]
300 f
|
I
I
250
/
Vi
/
200
Electricity /
generated by wind
(TWh)
150
/
/
100 f
,/
/]
50 7
4
//
0 — -
1990 1995 2000 2005 2010 2015
Time (years)
(i) State the amount of electricity generated by wind in 2012 in joules.
1TWh=3.6 x 10'%J
Give your answer in standard form.
Electricity generated = .......ccccoiiiiiiiiii e J[2]
\_ J
l}’;/‘



ANSWER >

(ii) Suggest two reasons for the change shown in Fig. 21.2.

(c) The wind turbine generates electricity at 900 V.
The wind turbine is connected to the national grid using a transformer.
(i) The potential difference across the primary coil is 900 V.
The potential difference across the secondary coil is 36 000 V.
The current in the primary coil is 2800A.

Calculate the current in the secondary coil.

Use the Data Sheet.

N2
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ANSWER >

(
(iii) Another transformer has a power input of 864 900 W.
The current in the primary coil is 1860A.
Calculate the resistance of the primary coil.
Use the equation: power = (current)? x resistance
Resistance = ..o Q [3]
\_
N

64




MARK SCHEMES

official Pearson Edexcel mark schemes

2

65



< QUESTION

. AO .
Question Answer Marks element Guidance

T TR IR

INA
66



<QUESTION

Question Answer Marks ele'?noent Guidance
s | [bv [ 1 [ 11 |

INA

67



< QUESTION

. AO .
Question Answer Marks element Guidance
[12 ] | | A | 1 11

INA
68



<QUESTION

Question Answer Marks ele‘:noent Guidance
2] | Jcv [ 1 21

INA

69



< QUESTION

. AO .
Question Answer Marks element Guidance
[3] | [|BV [ 1.2

INA

70



<QUESTION

Question Answer Marks ele‘:noent Guidance
[8 ] ] [Dv 1 2.2

INA

71



< QUESTION

. AO .
Question Answer Marks clement Guidance

2 Dv |1 |1.2

INA
72



< QUESTION

Question Answer Marks eIeAr\nc:ent Guidance

2 c |1|1.2

INA
73



< QUESTION

19 | (a) | (i) | Using a (plotting) compass v 1.2 IGNORE iron filings, pencil
ALLOW qualified extra magnet with method
IGNORE unqualified magnet
(a) | (ii) | A minimum of 2 lines connected between the poles v’ 3x 1.2 | Typical answer for 3 marks:
A minimum of 4 lines correctly drawn between the poles Straightness judged by eye
with 2 straight and one each side curved v’
Correct direction drawn on a minimum of one (not o " -
contradicted) field line (N to S) v/ ==
IGNORE lines drawn to unseen poles or the same
magnet
(b) | (i) | To avoid a short-circuit / current flow in nail / nail 3.3a IGNORE unqualified safety / danger
becoming live / AW v/ IGNORE heat / shock
(b) | (ii) | Any one from: 1.1

Length of wire v*
Number of turns / coils v/

ALLOW (cross-sectional) area, current or
pd/voltage

ALLOW change / removal of core material from
iron

YA
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< QUESTION

17 | (@) | (i) | Any three from: 3 3x1.2

place the compass onto the card or near to the wire (and
turn on the current) v/

plot / observe the direction of the compass / needle v*
repeat idea of tip-to-tail / plotting onto the card v/

repeat at different distances from the centre v/

(ii) | one or more circles around wire v* 2 2x2.2 | DO NOT ALLOW a spiral

clockwise arrow(s) v BUT ALLOW if clockwise direction shown by an
arrow on the spiral

(b) always points to North / South v'v* 2 2x1.1 | ALLOW Points North / South wherever you are v'v/
OR

Points to (magnetic) North / South v/

line up with the magnetic field lines of the Earth v/
OR

Compass needle shows (an angle of) dip v’

Dip (angle) changes (from equator) v*

N2
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P4.1 Magnets and magnetic fields

Level 3 (5-6 marks)

Detailed description of the trend using data from the table
and detailed suggestions on how to ensure accurate and
valid results.

There is a well-developed line of reasoning which is clear
and logically structured. The information presented is
relevant and substantiated.

Level 2 (3-4 marks)

Clear description of the trend and some simple
suggestions to ensure accurate or valid results.

OR

Clear suggestions to ensure accuracy and a simple
description of the trend.

OR

Detailed description of the trend shown or detailed
suggestions on how to ensure accurate and valid results.

There is a line of reasoning presented with some
structure. The information presented is relevant and
supported by some evidence.

Level 1 (1-2 marks)

Basic description of the trend indicated.

OR

Some simple suggestions to ensure accurate or valid
results.

The information is basic and communicated in an
unstructured way. The information is supported by limited
evidence and the relationship to the evidence may not be
clear.

Question Answer Marks AO Guidance
element
21| (a) To increase the magnetic effect / magnetic field strength / 1 12 IGNORE iron is a magnetic material
magnetic flux densityv’
(b) Please refer to the marking instructions on page 4 of this 6 2 x 3.3a | AO3.1a Analyses the results to interpret the
mark scheme for guidance on how to mark this question. 2x 3.3b | trend.
2 x 3.1a | For example:

e as current increases the number of paperclips
picked up / strength of magnetic field increases

e uses data / calculations to demonstrate trend

e at 1A 5 paperclips are picked up, at 2A
(double) 11 paperclips are picked up (2.2x)

« differences between each successive increase
calculated e.g. 1Ato 2A=6

e ratio number of paper clips to current
calculated

e appropriate conclusion

e as current doubles the number of paperclips
picked up (approximately) doubles

« the relationship is (not) linear with reason

A03.3a and AO3.3b Analyses the information

to develop/improve experimental procedures.

For example:

e use same size / mass / type of paperclips

e repeat readings to take a mean / discard
anomalies

e measure current to more decimal places /

better accuracy / nearest 0.1A / nearest 0.01A

check ammeter for zero error

use the same nail throughout

use the same number of turns

use the same length of solenoid / fix solenoid

to core

use a wider range of currents

o allow the coil to cool between readings

e hold /fix the coil the same distance from the
paperclips on each attempt

0 marks
No response or no response worthy of credit.

7
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< QUESTION

16 | (@) | (i) | (The needle) is horizontal / 0°/ 180° at/near the equator 2 1.2x2 | ALLOW 2 marks for needle changes from
4 horizontal to vertical
(The needle) is vertical / 90°/ 270° at/near the poles v

ALLOW 1 mark for needle changes from vertical
to horizontal

ALLOW parallel to the earth (at the equator)
ALLOW perpendicular / at right angles (at the

pole(s))
IGNORE changes position unqualified.
(ii) | (The Earth’s core) is magnetic v/ 1 1.1 ALLOW (bar) magnet / (core is) electromagnetic
(b) | (i) | Any three from: 3 3.3ax3 | ALLOW 1 mark for using the plotting compass to
show the magnetic field if no other marking points
Place the plotting compass onto the cardboard sheet v scored

Mark the direction of the compass needle (with a dot) v/
Move the plotting compass to another of these marks /

dots / arrows and repeat v’

Connect the marks / dots / arrows together to show the

field v/
(ii) | One (or more) circles drawn around the current-carrying 2 2.2x2 | DO NOT ALLOW crossing lines.
wire v’ accept small gaps in circles.

Correct direction of the field shown (clockwise) v/
ALLOW 2 marks for a minimum of 3 circles drawn
with increasing distance between the field lines
(with no arrows)
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< QUESTION

21| (a) | (i) | force (exerted) on the wire / coil v* 1 11
or

interaction between the magnetic field around the wire
and the (permanent) magnet / AW v/

(ii) | clockwise v 2 2.2 ALLOW left hand side up / right hand side down
1.2
(Fleming’s) left hand rule v
(b) Any two from: 2 2x1.2
increase the current (in the coil) v/ ALLOW increase potential difference / p.d. /
increase the number of coils v/ voltage
increase the length of the coil (in the magnetic field) v
increase the strength of the magnet / magnetic field v/ IGNORE size of magnet

IGNORE (soft) iron core

INZ)
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< QUESTION

16 | (a) 2 x1.1 | Mark independently
pE— Docroases current For safety Correct matching of both transformers to what they
transformer do
s ‘ iaeses et ‘ Correct matching of what they do to reason
ranslormer
Generates current Redl“ces heat ‘
v If no other marks scored:
ALLOW 1 mark for
step-down transformer - decreases pd > for
safety
OR
step-up transformer - decreases current >
reduces heat losses
(b) First check the answer on the answer line 2x21
If answer =450 (A) award 2 marks
132 000 x Ip = 1800 x 33 000 v ALLOW substitution into any correct
OR rearrangement of the equation
(Ip =) 1800 x 33 000 + 132 000 v ALLOW equation in letters/words rearranged
(|p =) Vs Is + Vp
(Ip =) 450 (A) v
(c) Alternating (current) / a.c. v’ 1x11
1x3.2b | ALLOW p.d./voltage/current/it/oscilloscope

p.d./voltage/current/it changes direction / becomes +

and — / changes polarity v*

trace/charge flow goes in both directions or both
ways or two ways or different ways

ALLOW oscillates/fluctuates across the
centre/zero

IGNORE just changes or switches / goes up and
down / alternates

IGNORE charge changes from positive to negative




MARK SCHEME - J249/03 Paper 3 - June 2019 - Q20

P4.2 Uses of magnetism <QUESTION

20 | (a)* Please refer to the marking instructions on page 4 of this 6 1.1x3 | AOl.1 Demonstrates knowledge and
mark scheme for guidance on how to mark this question. 3.1ax2 | understanding of scientific ideas to give an
3.2ax1 | explanation of how a transformer works

Level 3 (5-6 marks) For example:
Detailed explanation about how a transformer works. e Alternating current / ac / voltage / potential
AND difference
A quantitative link between coil and potential difference e (induces) (alternating) pd / current in secondary
ratios todinform jud?ement that the data supports the e Linking different numbers of coils to changing
expected output voltages. potential differences (or currents)
There is a well-developed line of reasoning which is clear e More secondary coils = bigger output potential
and logically structured. The information presented is difference
relevant and substantiated. e Alternating current in primary coil induces
Level 2 (3-4 ks) alternating magnetic field in the iron core

eve marks e Alternating magnetic field in the iron core
img"e explanation of how a transformer works. induces alternating potential difference in the

secondary coil
A quantitative link between coil and potential difference e An alterngting current flows if the output is
ratios to inform judgement that the data supports the connected to a circuit
expected output voltages. o Ratio of potential differences depends on ratio
OR of coils
e Step up transformers increase potential
Detailed explanation about how a transformer works. difference and have more secondary coils ORA
AND . . .
A qualitative link between coil and potential difference ﬁ]?;'liffazzst'i?;g\r/rgat'0” and ideas to
ratios to inform judgement that the data supports the Cp tq i lected f data sheet
expected output voltages. . orrect equation selected from data shee
e Data from table processed
There is a line of reasoning presented with some » ForAand C expect secondary pd of 24 V
structure. The information presented is relevant and e ForBand D expect secondary pd of 6 V
supported by some evidence.
. AO .
Question Answer Marks clement Guidance

Level 1 (1-2 marks)

Simple explanation of how a transformer works.

OR

A quantitative link between coil and potential difference
ratios to inform judgement that the data supports the
expected output voltages.

OR

A qualitative link between coil and potential difference
ratios to inform judgement that the data supports the
expected output voltages.

There is an attempt at a logical structure with a line of
reasoning. The information is in the most part relevant.

0 marks
No response or no response worthy of credit.

AO3.1a Analyse information and ideas to

interpret - qualitative

For example:

e Double the number of secondary coils
(compared to primary) and the output potential
difference is doubled (compared to input)

e Halve the number of secondary coils (compared
to primary) and the output potential difference is
halved (compared to input)

e In transformer A the number of coils increases
by 100% and the voltage increases by almost
100%/AW

¢ In transformer B the number of coils decreases
by 50% and the voltage decreases by 50%/AW

e In transformer C the number of coils increases
by 100% and the voltage increases by almost
100%/AW

¢ In transformer D the number of coils decreases
by 50% and the voltage decreases by 50%/AW

AO3.2a Analyses information and ideas to make
judgements

o Data supports the expected output voltages

e Energylossesin AandC

e Band D are efficient

ALLOW voltage for potential difference and vice
versa

7
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< QUESTION

(b)

@

Incorrect word

(A) resistance (is induced across the ends of the wire) v/

Corrected sentence

(A) potential difference/voltage (is induced across the
ends of the wire) v/

OR

Incorrect word

(A microphone is similar to a) motor v’

Corrected sentence

(A microphone is similar to a) generator v/

2.1x2

ALLOW current is induced

ALLOW dynamo

(in)

Loudspeaker/speaker/headphones v/

11

IGNORE phone

INZ)
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< QUESTION

20 | (a) A.C. (transmitted in power lines) / 2 2x1.1

(electrical/electron/particle) oscillations / AW v/

BUT

Alternating currents/(electrical/electron/particle)

oscillations produce (radio) waves/electromagnetic

radiation v'v’

(b) (High voltage means) lower current v* 2 2x1.1

Less heating/heat loss/power loss/energy wasted or more IGNORE no energy losses / prevent energy loss /

useful energy transmitted / ORA v AW
ALLOW more efficient / (wires at) lower
temperature

(c) FIRST CHECK THE ANSWER ON ANSWER LINE 5

If answer = 20 (A) award 5 marks

Recall 2=P/RY 1.2 ALLOW correct equation in any form

6.156 kW = 6156 W v/ 2.1

(1> =) 6156 / 15.39 OR (I?=) 400 v/ 21 DO NOT ALLOW marks to be awarded from
incorrect equatione.g. | =P /R

(1=) V400 v 2.1

(1=)20 (A) v 2.1
Award marks if 6.156kW has not been correctly
converted to W
E.g. (7 =) 0.4 or 6.156/15.39 v'v/
(=) V04 vV Y
1=0.63vVvY

A
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P4.2 Uses of magnetism

23 | (a) Use an a.c. supply / alternating current/ potential 2 3.1b

difference. v/

Transformers require (a.c. to create) an 3.3b

alternating/changing magnetic field v/

(b) | (i) | As the number of turns increases the potential difference 2 2 x 3.2a | ALLOW linear relationship

increases/ ORA v

BUT

Number of turns is directly proportional to potential ALLOW as number of turns doubles/halves,

difference v'v’ potential difference doubles/halves / they are
(directly) proportional / number of turns is 25 times
the potential difference / constant of proportionality
is 25 or 0.04 / ratio of number of turns to potential
difference is always 25 for 2 marks

(ii) | First check the answer on the answer line 3 3x2.2 | ALLOW 0.627 or 0.626(66...)

If answer = 0.63 award 3 marks

select and substitute: 3.2 x 0.94 = 4.8 x currentv’ ALLOW use of top row of table instead
6.4 x 0.47 = 4.8 x current

rearrangement: (current =) 3.2 x 0.94 + 4.8 v ALLOW substitution and rearrangement in either
order.
ALLOW rearrangement in words or symbols
ALLOW (current =) 6.4 x 0.47 + 4.8

evaluation: (current =) 0.63(A) v

. AO .
Question Answer Marks Guidance
element
23 (iii) | This is a step-down transformer / transformer between 2 1.1

power station and transmission lines is step-up v’

(Transformers between power station and power lines) 3.2b

need to transfer power to power lines at (very) high ALLOW (transformers between power station and

voltage / low current v/ power lines) need to reduce (thermal) energy lost
to surroundings / reduce (thermal) energy
dissipation / reduce energy lost as heat / reduce
power loss (in transmission wires)
IGNORE voltage increases

7
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< QUESTION

20 | (a) Any two from: 2 1.2x2
the magnet will exert a force on the wire ORA OR the ALLOW attracted / repelled for force
wire will move v/
(current in the wire) creates a magnetic field v/
the magnetic fields of the magnet and wire interact /
AWV
(b) FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 0.12 (T) award 3 marks
(F =BIL)
B=F/(IL) v 1.2
=0.15/(5.0x0.25) v 2.1
=012(T) v 2.1
(c) | (i) | Maximum two from: 3 1.1x3
Both rotate (on an axis) v
Both have a (fixed) magnet surrounding a coil / AW v
Maximum two from:
In the motor energy is transferred from the electrical IGNORE Thermal energy store
energy store to the kinetic energy store v/
In the generator energy is transferred from the kinetic
energy store to the electrical energy store v/ IGNORE Thermal energy store
In the motor the current (and magnetic field) causes
motion v’
. AO .
Question Answer Marks Guidance
element
In the generator motion (and magnetic field) causes
current (in the wire) v*
(the generator) has slip rings and the (motor) a split ring
commutator v’
(ii) | Alternator output is alternating current / a.c. v/ 2 1.1x2

Dynamo output is direct current / d.c. v




< QUESTION

20

Similarities
Any two from:
Both have alternating / changing current / p.d. / voltage v

Both use coil / magnets / magnetic field v/
Both have (moving) diaphragms v

The frequency of the sound equals the frequency of the
current v/

Differences
A microphone converts sound (waves) into current / p.d. /
electrical signal v/

A speaker converts current / p.d. / electrical signal into
sound (waves) v’

4x1.1

IGNORE reference to energy (as it is not relevant
to the operation of the transducers)
ALLOW a.c. for alternating current

ALLOW cone for diaphragm

ALLOW in a microphone the cone / diaphragm /
magnet moves to produce a current

ALLOW in a speaker a current makes a cone /
diaphragm / magnet move

(b)

The (current in the wire) produces a magnetic field v

The magnetic field of the magnet and the magnetic field
of the wire interact (to exert a force on each other) v*

The wire experiences a force / moves downwards v

2.2

2.2
2.2

3.2a

(©

First check the answer on answer line
If answer = 1.1 (N) award 3 marks

(F=BIL)
F=0.30x5.0x0.75 v
F=1.125(N) v
F=11(N)2SFv

21

1.2




< QUESTION

22 | (a) Any two from: 2 1.2x2
Current (in the coil) causes a magnetic fieldv’

magnetic field of the current-carrying wire interacts with IGNORE statement of Fleming’s left-hand rule
magnetic field of the magnets AND causes a force (to act
on the wire) v/

the forces on either side of the coil are opposite / one
side of the coil the force is up and the other is downwards
/ (idea that) these two forces work together to cause
rotation around the axle v/

(b) | (i) | Similarities: 4 2.1x4 | ALLOW voltage for pd
Both rotate a coil in a magnetic field / between magnets DO NOT ALLOW both use electromagnetism
v
Both induce a (variable) pd / current when rotated v DO NOT ALLOW reference to a.c. and/or d.c
Differences:
Alternator generates ac / dynamo generates dc v’ ALLOW induces / creates / produces for
Dynamo uses split ring commutator / alternator uses slip generates
rings v/
(ii) | Any one from: 1 1.2
Spin the coil faster v/ IGNORE bigger magnet, longer coil
More turns on the coil v ALLOW more coils
Increase the strength of magnetic field / use stronger ALLOW flux density for field
magnets v’
22 | (c) First check the answer on the answer line 3 ALLOW two marks for 9/20
If answer = 0.45 (m) award 3 marks
(F=BIL)
L=F/(B) Vv 1.2 ALLOW 1 mark for correct substitution into
L=0.81/(1.2x15)v 21 unrearranged equation
Question Answer Marks AO Guidance
element
[ ] L =0.45 (m) v 2.1
Question Answer Marks AO Guidance
element




< QUESTION

21 | (a) (C)DBA 2 x1.2 | All 3 correct = 2 marks
1 or 2 correct = 1 mark
vV
(b) 2x1.2
The current only flows in one direction / AW v/ IGNORE electricity
ALLOW voltage / p.d for current
Magnetic field remains steady / does not change / AW v IGNORE magnetic field not induced
(c) First check the answer on the answer line IGNORE unrearranged formula Vy/Vs = Np/Ns
If answer = 500 (turns) award 3 marks
Ns = Np_ Vs 1.2 ALLOW Any transformer equation rearrangement
Vp v
=25 x 4600 21 ALLOW All correctly substituted numbers
230 Vv
= 500 (turns) v’ 21
(d) (electric) shock v 3.2b IGNORE unqualified can kill you / dangerous
IGNORE heat / burns / fires
ALLOW electrocution, cardiac arrest / AW
(e)
2x1.1 | All 4lines correct = 2 marks
The movement of a 2 or 3 lines correct = 1 mark
wire in a magnetlc
field induces a
generator potential difference
across the wire.
A current in a wire
headphones in a magnetic field
causes rotation.
Pressure variations
in sound waves are
f converted into
microphone current variations in
electrical circuits.
Current variations
in electrical circuits
are converted into
motor pressure variations
is sound waves.
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P4.2 Uses of magnetism <QUESTION

21| (a) | (i) | (From) Chemical energy (store) v 2 2x 2.1 | ALLOW chemical energy store decreases
(To) Thermal energy (store of the water in the kettle) v/ ALLOW thermal energy store increases
ALLOW heat / internal energy for thermal
IGNORE sound/electrical energy
IGNORE intermediate energy transfers/stores and
any energy transfers/stores after thermal (store of
the water)
(ii) | FIRST CHECK THE ANSWER ON ANSWER LINE 4
If answer = 138 000 (J) award 4 marks
(Recall: energy transferred =) power x time v 1.2 ALLOW equation in any form
(Power = 5.0 x 230 =) 1150 21
(Time =2 x 60 =) 120v 21
(Energy transferred =) 1150 x 120 = 138 000 (J) v’ 21 ALLOW ecf for incorrect power calculated
ALLOW ecf for incorrect/no conversion of time
Question Answer Marks AO Guidance
element
(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 5
If answer = 72 (%) award 5 marks
Select from data sheet: change in thermal energy = mass
x specific heat capacity x change in temperature (no
mark)
1.2
(change in thermal energy =) 1.2 x 4200 x 75 v/ 21
(change in thermal energy =) 378 000 (J) v
(Recall: efficiency =) useful output energy transfer / input 1.2
energy transfer
OR ALLOW ecf for incorrect thermal energy
(Efficiency =) 378 000 / 525 000 v calculated
(Efficiency =) 0.72 v/ 21 ALLOW 4 marks for answer of 0.72 (%)
(Efficiency =) 72 (%) v 1.2
(b) | (ii) | some energy is transferred to the (thermal energy store 1 21 IGNORE sound
of the) kettle/surroundings/air v/
(c) FIRST CHECK THE ANSWER ON ANSWER LINE 2
If answer = 0.9 (A) award 2 marks
(Rearrangement: |, =) Is x Vs / V, v/ 1.2
OR
(lb=)12x9.0/120 v
(I, =)0.9 (A) vV 21
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21| (a) Any four from: 4 4 x 3.3a | ALLOW marks awarded from a clear diagram

Wrap coil(s) around a (soft iron) rod v/ ALLOW coils side by side or on top of one another

Connect a voltmeter across secondary coil / measure p.d. ALLOW dependent variable is p.d. across

across secondary coil v/ secondary coll

Connect (a.c. power) supply to primary coil v/ DO NOT ALLOW d.c. power supply or cell/battery
in diagram

Change the number of turns in the secondary coil v* ALLOW independent variable is number of turns

Keep p.d. of the a.c. supply/primary p.d. constant v* ALLOW p.d. of a.c. supply/primary p.d. is a control
variable

Keep number of turns in the primary coil constant v/ ALLOW control variable is number of turns in
primary coil

. AO .
Question Answer Marks Guidance
element
21| (b) | (i) | First check the answer on answer line 3 ALLOW 19 (V) or 19.49 (V)

If answer = 19.5 (V) award 3 marks

Rearrangement: (Vs =) Vp X (Ns + Np) v/ 1.2

(Vs =) 230 x (300 =+ 3540) v/ 21 ALLOW 1 mark for correct substitution into
unrearranged equation, e.g., 230 / Vs = 3540 / 300

(Vs=)19.5 (V) v 21

(ii) | First check the answer on answer line 3 ALLOW ECF from (c)(i)

If answer = 0.39 (A) award 3 marks

Rearrangement: (Ip =) (Is x Vs)+ Vp v/ 1.2 ALLOW (lp =) (Is X Ns)+ Np

(Ip=) 4.62 x 19.5 + 230 v 21 ALLOW (I, =) 4.62 x 300 + 3540

ALLOW 1 mark for correct substitution into
unrearranged equation, e.g., 230 x I, = 4.62 x 19.5
OR 3540 x I, = 4.62 x 300

(Ip=)0.39 (A) v 21
(c) | (i) | Candidate states turns ratios from 2 different points on 2 3.1a e.g., at a ratio of 5, power loss = 0.08 (W)
the graph v/ but at a ratio of 10, power loss = 0.02 (W)
ALLOW tolerance of +/- %2 small square
Candidate concludes that as turns ratio doubles then 3.1a ALLOW e.g., power loss at a ratio of 10 should be
power loss is not half / power loss decreases by a factor 0.04 (W)

of 4/ x ¥4 [ quarters v/

21| (c

~

(@ii) | Any two from: 2 2x1.2

Transformers increase voltage/p.d. (before national grid) /
AW v

Transformers decrease current v/

Transformers decrease power/energy losses v/ ALLOW energy losses are proportional to the
current squared / less heat lost to the surroundings
/ high current causes large energy losses / more
efficient energy transfer

DO NOT ALLOW stops power/energy losses
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P4.2 Uses of magnetism <QUESTION

231 (@) | () |1.12(s) 1 1.2
(ii) | (Mistake) Mean for metal / 0.4444v 2 3.2a ALLOW correct reference to significant figures or
3.3b decimal places
(Correction) Calculate mean to two significant figures / ALLOW decimal places for significant figures
0.44 v ALLOW three significant figures / 0.444
(iii) | No, 1 3.2b
as no-one else has completed the experiment / AW v/ ALLOW has not repeated the experiment with
different equipment or different techniques
(iv) | Any one from: 1 3.2a ALLOW reduce errors
Reduce random errors v/ IGNORE accurate / reliable / valid
To see if the experiment was repeatable v
To check for anomalies / outliers v/
To increase precision v/
() | () | (1.12+0.44)=25V 1 21 ALLOW ECF from (a)(i)
ALLOW any number which rounds to 2.5
ALLOW 2.55
(i) | FIRST CHECK THE ANSWER ON ANSWER LINE 4 ALLOW ECEF for use of time =1.12 s
If answer = 2.7 award 4 marks ALLOW 1.07 for two marks
ALLOW 1.1 for three marks
(Mean) speed = distance / time v’ 1.2 Correct re-arrangement
=1.2/044V 21 ALLOW 1.2/0.444 or 1.2/ 0.4444
=273 v 21 | ALLOW 2.702 or 2.7002 or 2.7 or 2.72 or 2.72
=277 12 | DONOTALLOW 2.7
. AO .
Question Answer Marks element Guidance
(c) Any three from: 3 3x1.2
falling magnet produces a changing magnetic field v
magnetic field / magnet induces a potential difference /
current (in the copper / tube) v/ IGNORE copper becomes a magnet
magnetic field due to current in copper is producedv’
this magnetic field due to the current opposes the original
magnetic field of the magnetv’
(d) Forces are equal v/ 2 2x 2.1 | ALLOW resultant force is zero
ALLOW balanced
Magnet is travelling at a constant speed / terminal IGNORE equilibrium
velocity / magnet is not accelerating v/
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16 | a i | 5.2 (billion tonnes oil equivalent) v/ 1 3.1a ALLOW answers between 5.0 and 5.5
IGNORE wrong units
i | Oilv 1 3.1a
iii | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2x 3.1a | ALLOW answers that round between 77(%) and
If answer =78 (%) award 2 marks 80(%) vV
8.3/10.6 (x 100) v/ ALLOW8.2/10.6 (x 100) OR8.4/10.6 (x 100) OR
8.5/10.6 (x 100) OR answers that round between
0.77 and 0.80
=78 (%) v
b i | Fossil fuel may run out /is non-renewable / be in short 2 3.1b ALLOW being used faster than being produced /
supply / become very costly v/ finite resource
Named damage to environment: 3.1b
Eg (increased) greenhouse gases / global warming / sea ALLOW ice caps melting / droughts and storms /
levels rise / carbon dioxide / climate change / acid rain v/ more polluting gases / other named polluting gases
e.g. SOz / carbon emissions
IGNORE just pollution or bad for the environment /
more CFCs
ii | Tomeetdemand for electricity / not enough energy from 2 1.2 ALLOW will not run out as fast (as coal) / to preserve
renewable resources v’ fossil fuels / produces more energy (perkg than coal)
ALLOW less polluting gases / carbon emissions / ice
Less named damage to environment: 1.2 caps melting / droughts and storms
(decreased) greenhouse gases / global warming / sea levels IGNORE just less pollution or just better for the
may fall/ carbon dioxide / climate change / acid rain / ORA environment/less CFCs
for coal v/
c i | Step-up transformer v’ 1 1.1
. AO .
Question Answer Marks Guidance
element
i | Reduce energy wastage / loss v/ 1 1.1 ALLOW less heat loss / reduce current / reduce
power loss / more useful power out/ more efficient /
less heating of wires
DO NOT ALLOW no energy losses / prevent energy
loss / AW
ii | d.c— (current/voltage / charge flow/ it) has one direction or 2 1.1 ALLOW dc only positive / only negative
polarity v IGNORE electricity
a.c.- (current/ voltage / charge flow / it) (continually) 1.1 ALLOW current/ voltage alternates OR positive and
changes direction or polarity v/ negative
d i | FIRST CHECK THE ANSWER ON ANSWER LINE 4 ALLOW 2.78 kW or 2.783 kW vV vV
If answer = 2.8 (kW) award 4 marks
(P=)I2xR VY 1.2 ALLOW equation in any form
11x11x23 or112x23 or121x23v 21
=2783Vv 21
Conversionto kW=2.8 v 21 ALLOW ECF candidates answer to 3 marking point
converted to kW
i | Wind speed varies/ AW v/ 1 21 ALLOW it depends on the strength of the wind / how
windy it is/ AW
IGNORE there might not be any wind / wind changes
direction / AW
ii | (Ideaof) notalways enough wind / demand may exceed 1 21 ALLOW (it) may not generate enough power / energy
supply / AW v/ | AW
. AO .
Question Answer Marks Guidance
element
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P4.2 Uses of magnetism <QUESTION

21| (a) | (i) | 1 Not enough wind/force/energy/speed to turn the turbine v’ 2 2 x 3.2a | ALLOW turbine does not turn
2 (Speed too high so) could damage the turbine / turbine is ALLOW idea of (the turbine/it) being
shut down to stop damage/for safety reasons v’ damaged/broken
(i) | FIRST CHECK THE ANSWER ON ANSWER LINE 5
If answer = 4.3 (MJ) award 5 marks
(Useful output energy transfer per second =) 1.5 (MJ) v/ 2.2
Efficiency = Useful output energy transfer + Input energy 12 ALLOW equation in any form
transfer v/
(Input energy transfer =) 1.5 + 0.35 v/ 2x21
(Input energy transfer =) 4.2857... v/
(Input energy transfer =) 4.3 (MJ) v/ 1.2 ALLOW 4.2857... x 10° or 4.3 x 10° for 4 marks
ALLOW an incorrect answer rounded to 2 sig.
fig. for this mark
(b) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2x1.2
If answer = 7.7 x 107 (J) award 2 marks
215 (Twh) from graph v/ ALLOW 210 - 220 (TWh) from graph
(215 x 3.6 x 1015 =) 7.7 x 10¥(J) v/ ALLOW 1 mark for any correct conversion into J
e.g. 210 x 3.6 x 10'® = 7.6 x 10'7(J)
220 x 3.6 x 10'® = 7.9 x 10%7(J)
IGNORE answer not in standard form
. AO .
Question Answer Marks Guidance
element
21| (b) | (ii) | Any two from: 2 2x1.1
More wind turbines have been built v IGNORE increased demand
Modern turbines have a better design / are more efficient v/ ALLOW better technology
(wind turbines) do not produce air pollution/harmful gases/ IGNORE no pollution / better for the
carbon dioxide/greenhouse gases / do not contribute to environment unless qualified
global warming/greenhouse effect/climate change v IGNORE sustainable
(idea that wind turbines) conserve/reduce use of fossil fuels ALLOW reduce use of finite resources / fossil
v fuels are running out
(Idea of) renewable energyv’
(wind turbines) have low fuel/running costs once set up v/
ALLOW high cost of fossil fuels
(c) | (i) | FIRST CHECK THE ANSWER ON ANSWER LINE 2 2x21
If answer = 70 (A) award 2 marks
Rearrangement: ALLOW rearranged equation in symbols or
Current in secondary coil = current in primary coil x potential numbers
difference across primary coil + potential difference across
secondary coil
OR 2800 x 900 + 36000 v/
(Current in secondary coil =) 70 (A) v/
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. AO .
Question Answer Marks element Guidance
21| (c) | (ii) | Any three from: 3 3x1.1
It is a step-up transformer / to increase p.d. v/ ALLOW voltage
Decrease current (in power lines) v/
less energy wasted/lost / less heat in power lines / less ALLOW ORA for high current
thermal transfer v/ IGNORE just ideas about efficiency
DO NOT ALLOW so no power wasted / no energy
wasted (as heat in power lines) / no thermal
transfer
(idea that) power loss depends on current? v/ IGNORE less power loss
(iii) | FIRST CHECK THE ANSWER ON ANSWER LINE 3
If answer = 0.25 (Q) award 3 marks
Rearrangement: resistance = power + (current)? v/ 1x1.2
(Resistance =) 864 900 + 18602 or 864 900 + 3 459 600 2x21 | Allow % (Q)
v
(Resistance =) 0.25 (Q) v
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