Motoring – Revision Pack (P6)
Magnetic Fields:
 (
A magnetic field can be created if an electric current moves through a coil of wire.
 
The direction of a field around a wire can be found using the right hand grip rule. You should imagine you’re wrapping your RIGHT hand around a wire. Your thumb should point towards the direction of the current. Your other fingers will then give the direction of the magnetic field (see left).
)[image: ]
The field pattern of a long coil of wire is similar to that of a regular bar magnet; opposite forces attract, and like-forces repel. 
 (
The X shows us that the current is flowing into the paper; it looks like the back of an arrow that we’ve just fired.
The dot (.) shows us that the current is flowing away from the paper; it looks like an arrow is coming towards us. 
)When a wire is placed between the poles of a magnet, the wire moves out of the gap when the current is switched on. 
[image: ]
Motor Direction:
 (
Fleming’s left hand rule can be used to predict the direction in which a motor turns. 
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The direction of current, magnetic field and motion are all at right angles to each other.
)[image: ]
Turning Coils:
When a current passes through a coil, placed between the poles of a magnet, there is a force on each side of the coil. If you use Fleming’s Left Hand Rule, you can see that the motion (or forces) on each side of the coil are opposite in direction. As one side is forced up, the other is forced down – this means that the coil starts to spin. 
 (
As you can see, because the direction of current changes on each side, the force or motion also changes, making the coil spin. 
You can make the coil spin faster by:
Increasing the number of turns on the coil
Increasing the size of the current
Increasing the strength if the magnetic field
)[image: ]
Practical Motors:
The job of a commutator is to make the coil continue to spin. 
The direction of current in the coil is revered every half turn; this ensures that the force on the coil is ALWAYS in the same direction. 
 (
The magnets in practical motors have curved poles to give a radial magnetic field. 
A radial field increases the force on the coil and keeps 
it constant as the motor turns. It also ensures that the field lines are always 90
o
 to the coil.
)[image: ]
Additional NOTES:
If the direction of the current is reversed, then the wire moves in the opposite direction – this is the same for reversing the direction of the magnetic field. 
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13 Declan builds an electric motor.

coil wound on
wood core

insulating
tape

>

‘ ‘ brushe:

Declan connects the motor to a DC power supply
It spins round slowly. Declan wants to make the motor spin faster in the opposite direction.

Explain how the forces on the current-carrying col in the magnetic field cause the coil to rotate
and how Declan could make the motor spin faster and in the opposite direction

# The quality of written communication will be assessed in your answer {o this question.
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11 (a) Andy has made a model of a simple DG generator.

What must Andy do to make the generator produce a voltage?

(b) (i) Howis electricity generated at a power station?
Put a tick (v) in the box next to the correct answer.
Abar magnet rotates inside coils of wire.
An electromagnet rotates around a permanent magnet
An electromagnet rotates inside coils of wire.
Coils of wire rotate between the poles of a permanent magnet.

Coils of wire rotate inside an electromagnet.

(ii) Electricity is generated at a frequency of 50Hz and a voltage of 2
The generator spins faster.

What happens to the frequency and voltage?

(i) The number of tums on the generator is decreased

What effect does this have on the voltage?
]

[Total: 5]





image8.png
19
(ii) He puts the wire between the poles of a magnet

direction of
current when
switch is closed
When he closes the switch, there is a current in the wire.
The wire moves.
Use Fleming’s left hand rule to predict the direction of motion.

Which way does the wire move?

Put a @ng) around the correct answer.

towards S
towards N
upwards

downwards

Turn over for the remainder of question 13
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Turn over for the remainder of question 13

2
(b) The diagram shows part of a simple electric motor.

The current s increased.

The motor spins faster.

Suggest two other ways of making the motor spin faster.
1
- 2
[Total: 4]
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14 Julia investigates the magnetic field produced by an electric current

The current passes down a straight wire.

She plots the magnetic field around the wire.

_ wire with
current in it

arrow shows
current direction ™

piece of card to _
plot magnetic field

arrow shows
current direction

(a) What shape is the magnetic field around the wire?

(b) Julia now makes the current pass up the wire.

What happens to the direction of the magnetic field?
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17  Look at the diagram. It shows part of a DG (direct current) motor.

The coil spins when it carries a current.

coil carries curren

magnet

°”L¥ZL’:Z° . __cail spins.

7/ eurrent

(a) Every half tum the current in the coilis reversed.

Explain why.

(b) The motor has curved pole pieces
These produce a radial magnetic field.

Why do practical motors have a radial magnetic field?

W]
[Total: 2]
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Section C - Module P&

10 (a) Lookat the diagram of an electric motor.

insulating
tape

Current is passed through the coil.

The coil spins.

(i) What will happen to the motor if stronger magnets are usod?

) What will happen to the motor ifless current is used?
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(€) Electric motors are used in many household appliances, such as washing machines.

They are different from the simple model motors made in class.

One of the main differences is that the magnats in the practical motor have curved polos.

This produces a radial magnetic field.

Explain how this improves the working of the motor.
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Question

Expected answers

Marks

Additional guidance

13

Level 3

Comprehensive explanation of the action of forces and of
a broad range of methods for increasing speed.
Application of knowledge about current and field to bring
about a change in direction. All information in answer is
relevant, clear, organised and presented in a structured
and coherent format. Specialist terms are used
appropriately. Few, if any, errors in grammar, punctuation
and spelling. (5 -6 marks)

Level 2
Limited explanation of the action of forces and of a range
of methods for increasing speed. Application of knowledge
about current or field to bring about a change in direction.
For the most part the information is relevant and
presented in a structured and coherent format. Specialist
terms are used for the most part appropriately. There are
occasional errors in grammar, punctuation and spelling.

(3 - 4 marks)

Level 1

Explanation incomplete including factors that affect speed
or direction. Answer may be simplistic. There may be
limited use of specialist terms. Errors of grammar,
punctuation and spelling prevent communication of the
science. (1 -2 marks)

Level 0
Insufficient or irrelevant science. Answer not worthy of
credit. (0 marks)

6

relevant points include

forces on the coil
. forces in opposite directions on opposite sides of coil
. produce rotation
sides at right angles to (magnetic) field for maximum
force

speed of rotation increased by stronger (magnetic) field
. stronger magnets

. higher current

. more turns on coil/more turns/m

. adding a (soft) iron core

allow more powerful magnets
higher voltage
more coils
bigger coil area

ignore bigger magnets
stronger current
more wire

direction of rotation

. reverse direction of magnetic field

. reverse current direction
interaction of current and field direction determines the
direction of rotation

allow swap magnets around
reverse connections to electricity or voltage supply
higher level answers making correct reference to
Fleming's Left Hand Rule.
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Question

Expected Answers

Additional Guidance

"

Spin / move coil (1)

allow move magnets [1]
allow move magnets relative to coil [1]

NOT merely 'spin it' (where it refers to the whole generator)

an electromagnet rotates inside coils of wire

Q)

If more than 1 tick [0]

Mark as separate points
frequency increases (1)
voltage increases (1)

Eg frequency increases and voltage decreases scores [1]

Both increase scores [2]

reduces voltage / AW (1)

Total

first four column Dreads 0111 (1)

last four column D reads 00 0 0 (1)

relay (1)

only small current / voltage from logic gate /
AW (1)

isolates low voltage / current from the mains /
AW (1)

Ignore reference to ac

Total
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Question

Expected Answers

Marks

Additional Guidance

13 |a|i

1

Mark the one answer on the line first. More than one answer is (0)

If no answer is on the line mark answers indicated on the list or
diagram.

If marking on the list or diagram — again more than one answer scores
(0)

downwards (1)

more than one answer is (0)

any 2 from
stronger magnets / AW (1)

more coils / turns / windings / AW (1)

reduce magnet — coil distance / AW (1)

allow more magnets (1)
not bigger magnets (0)

allow increased area of coils (1)
allow soft-iron core (1)

eg move magnets closer (1)
ignore increase voltage / power / supply / current

allow one reference to lower friction (1)
eg using lubrication

Expected Answers

Additional Guidance

100 (2)
but 240/12 = 2000/n / ora (1)

mark answer first — if incorrect look for working

Total
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Question

Expected Answers

Marks

Additional Guidance

] @

(concentric) circle(s) (1)

1

allow recognisable attempt to draw concentric circles on
diagram if answer is neutral or answer line blank

(b)

Teverses / AW (1)

ignore changes direction as it does not imply opposite
allow correct change from answer in (a)
allow anticlockwise / switches direction
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Question Expected Answers Marks Additional Guidance
7] @ o keep motor / coil spinning (in the same direction) / 1| allow mofor spins / turns 360deg (1)
AW (1) ignore references to AC

) field lines always 90° to coil /AW (1) allow S0 coil feels maximum / constant force as it tums,
allow runs smoothly / runs faster (1)

ignore constant field / length of time in field

ignore reference to making magnetic field / magnet
stronger

ignore references to being more efficient / distance from
coil / move easier

RREI0DD
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Question Expected Answers Marks Additional Guidance
10 | a | i | motor gets faster / AW (1) 1 allow ‘spins more’ (1)
allow ‘more powerful' (1)
any reference to generating electricity = 0

eg generates more electricity = 0
motor goes slower / AW (1) allow ‘spins less’ (1)
allow stops spinning / turning / working(1)
allow ‘less powerful’ (1)
any reference to generating electricity = 0
alternating current allow AC

Increases both required for the mark
increases

Total
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Question Answer Marks Guidance
3 [ (@) (isolating) no marks T | notstep-up  step-down
shaver not connected directly to / isolated from allow higher level answers e.g. no flow of current to user from earth
mains or (connection) is possible (1)
allow blocks flow of AC from one circuit to another (1)
allow decouples one circuit from another (1)
idea of reduced risk of electrocution / no flow of llow no risk of electrocution / shock (1)
current to or through user (1)

all correct (2)
alternating magnetic...core 2,3:and 4 in correct order OR 5 and 6 in correct order (1)

altemating current

induces voltage

altemating magnetic_..primary

alternates magnefic__ secondary

alternating voltage:

Tield lines always at 90°/ right angles to / allow idea of coil always feels maximum / constant force as it
perpendicular to the coil / wire / current (1) rotates / tums / spins
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