Figure 1 shows two iron nails hanging from a bar magnet.

The iron nails which were unmagnetised are now magnetised.

Figure 1
N =1
(@) Complete the sentence.
Use a word from the box.
forced induced permanent
The iron nails have become .........cccocceviiiiiiiiiiieecee magnets.

www.tutorzone.co.uk

(1)
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(o) Each of the three metal bars in Figure 2 is either a bar magnet or a piece of unmagnetised

iron.

The forces that act between the bars when different ends are placed close together are
shown by the arrows.

Figure 2
—» Aftract «—
A N : Cc (2) D
v Aftract «
A 1 B D (2) ¢
+— Repel —»
A (1) B E (3) F

Which one of the metal bars is a piece of unmagnetised iron?

Tick one box.

Bar 1

Bar 2

Bar 3

Give the reason for your answer.

(2)
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A student investigated the strength of different fridge magnets by putting small sheets of

paper between each magnet and the fridge door.

The student measured the maximum number of sheets of paper that each magnet was

able to hold in place.

Why was it important that each small sheet of paper had the same thickness?

Before starting the investigation the student wrote the following hypothesis:

(1)

‘The bigger the area of a fridge magnet the stronger the magnet will be.’

The student’s results are given in the table below.

Fridae Area of Number of

ma ?let magnet sheets of
g in mm?2 paper held

A 40 20

B 110 16

C 250 6

D 340 8

E 1350 4

Give one reason why the results from the investigation do not support the student’s

hypothesis.

(1)
(Total 5 marks)
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Figure 1 shows a straight wire passing through a piece of card.

A current (I) is passing down through the wire.

Figure 1

I

Card_ / |

P .

"+

(a) Describe how you could show that a magnetic field has been produced around the wire.

(2)
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(o) Figure 2 shows the ignition circuit used to switch the starter motor in a car on.

The circuit includes an electromagnetic switch.

Figure 2
Ignition switch
Electromagnetic “\_\ﬂ
switch —_ 0 D _
e _|—Pivat
x‘“‘xi -—a. .
i'\-\.
| -
I g __|—Iron arm
s
o
Electromagnet— 1
| ;/ [~ Starter motor
A contacts
Iron core’ N
12V
Starter motor— T

Explain how the ignition circuit works.

(4)
(Total 6 marks)
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Figure 1 shows a straight wire passing through a piece of card.

A current (I) is passing down through the wire.

Figure 1

(a) Describe how you could show that a magnetic field has been produced around the wire.

(2)
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(o) Figure 2 shows the ignition circuit used to switch the starter motor in a car on.

The circuit includes an electromagnetic switch.

Figure 2
Ignition switch
Electromagnetic gin
switch i ;
Ml _}—Pivat
S ==
+ ]
| JEer | — lron arm
I g F L—""
I d y e
! =
s
Electromagnet — | et | oo
= o
| ;/ ] . — Starter motor
i, (R R E contacts
Iron core’

Starter motor —

Explain how the ignition circuit works.

(4)
(Total 6 marks)
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Figure 1 shows the construction of a simple transformer.

Figure 1
Primary coil,. » Secondary coil
b i Iron core y L .
b —
: I J
a.c.  m— —
N — L Dutput

input

(@) Why is iron a suitable material for the core of a transformer?

Tick one box.

It is a metal.

It will not get hot.

It is easily magnetised.

It is an electrical conductor.

www.tutorzone.co.uk

(1)
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(b) A student makes three simple transformers, J, K and L.

Figure 2 shows how the potential difference across the secondary coil of each transformer
varies as the potential difference across the primary coil of each transformer is changed.

Figure 2
12 L
10+
Potential  © K
difference
across the @
secondary
coil in volts 4 J
2 J
1]

0 1 2 3 4 5 8
Potential diference across
the primary coil in volts

How can you tell that transformer J is a step-down transformer?

(1)
(c) Each of the transformers has 50 turns on the primary coil.
Calculate the number of turns on the secondary coil of transformer L.
Use the correct equation from the Physics Equations Sheet.
Number of turns on the secondary coil = .........cccccoeviiiiieennn.
(3)

(Total 5 marks)
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Waves may be either longitudinal or transverse.

(a) Describe the difference between a longitudinal and a transverse wave.

(2)

(o) Describe one piece of evidence that shows when a sound wave travels through the air it is
the wave and not the air itself that travels.

(1)
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(c) The figure below shows the parts of a moving-coil loudspeaker.

A coil of wire is positioned in the gap between the north and south poles of the cylindrical

magnet.
K‘*,\ |
" | _|_—Coil of wire
Paper cone_ / \
v Permanent cylindrical magnet

Flexible leads to electrical circuit

Explain how the loudspeaker converts current in an electrical circuit to a sound wave.

(6)
(Total 9 marks)
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Figure 1 shows a piece of apparatus called a current balance.

Figure 1

Wire
P

V/ Insulating bar
v i

Metal support // g H

g

:r“"/c—

o~
A

When the switch is closed, the part of the wire labelled X experiences a force and moves
downwards.

(@) What is the name of the effect that causes the wire X to move downwards?

(1)

(b)  Suggest one change you could make to the apparatus in Figure 1 that would increase the
size of the force that wire X experiences.

(1)
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(c) Figure 2 shows how a small weight placed on the insulating bar makes the wire X go back

and balance in its original position.

Figure 2
” gcm "
_—Small weight
r =
| ——"~Insulating bar
|N|H X .|S, | —Metal support
L Y -
L 4 v

The wire X is 5 cm long and carries a current of 1.5 A.
The small weight causes a clockwise moment of 4.8 x 1074 Nm.
Calculate the magnetic flux density where the wire X is positioned

Give the unit.

(6)
(Total 8 marks)

The diagram shows an a.c. generator.

The coil rotates about the axis shown and cuts through the magnetic field produced by the
magnets.
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(@) (i) A potential difference is induced between X and Y.

Use the correct answer from the box to complete the sentence.

electric generator motor transformer
This effectis called the ........cccuveeeeeiiiii e effect.
(1)
(i)  What do the letters a.c. stand for?
(1)
(iii)  Name an instrument that could be used to measure the potential difference between
Xand.
(1)
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(o) Graph 1 shows the output from the a.c. generator.

Graph 1
Potential £TTT _- I O i |
difference [ 0 O O
/,\ HEHAH | N SERE H
' ‘\ /" Bl
! HHHHHHAEAHE

(i)  One of the axes on Graph 1 has been labelled ‘Potential difference’.

What should the other axis be labelled?

(1)
(i)  The direction of the magnetic field is reversed.
On Graph 1, draw the output from the a.c. generator if everything else remains the
same.
(2)
() The number of turns of wire on the coil is increased. This increases the maximum induced
potential difference.
State two other ways in which the maximum induced potential difference could be
increased.
1L PN
2SS
(2)

(Total 8 marks)
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(a) Diagram 1 shows a magnetic closure box when open and shut. It is a box that stays shut,

when it is closed, due to the force between two small magnets.

These boxes are often used for jewellery.

Diagram 1

Diagram 2 shows the two magnets. The poles of the magnets are on the longer faces.

Diagram 2

Morth pole — — South pole

—~

AN

(i)  Draw, on Diagram 2, the magnetic field pattern between the two facing poles.

(2)
(i)  The magnets in the magnetic closure box must not have two North poles facing each
other.
Explain why.
(2)
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A student is investigating how the force of attraction between two bar magnets depends on
their separation.

She uses the apparatus shown in Diagram 3.

'%}E )
y

Diagram 3

_o-""- -
3
i

; Mewtonmeter

Magnet

T —— _~ Sheets of paper

t; ™~ Magnet

She uses the following procedure:

. ensures that the newtonmeter does not have a zero error
. holds one of the magnets
. puts sheets of paper on top of the magnet

. places the other magnet, with the newtonmeter magnetically attached, close to the
first magnet

. pulls the magnets apart
. notes the reading on the newtonmeter as the magnets separate
. repeats with different numbers of sheets of paper between the magnets.

The results are shown in the table.

Number of sheets
of paper between the 10 20 30 40 50 60 70 80
magnets

120

Newtonmeter reading
as the magnets 3.1 2.6 2.1 1.5 1.1 1.1 1.1 1.1
separate

1.1
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(i)  Describe the pattern of her results.

(2)
(i)  No matter how many sheets of paper the student puts between the magnets, the
force shown on the newtonmeter never reaches zero.
Why?
(1)
(iii) The student is unable to experiment with fewer than 10 sheets of paper without
glueing the magnet to the newtonmeter.
Suggest why.
(2)
(iv) Suggest three improvements to the procedure that would allow the student to gain
more accurate results.
(3)
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(v)  The thickness of one sheet of paper is 0.1 mm.

What is the separation of the magnets when the force required to separate them is
2.1 N?

(3)
(Total 15 marks)

The current in a circuit depends on the potential difference (p.d.) provided by the cells and the
total resistance of the circuit.

(@) Using the correct circuit symbols, draw a diagram to show how you would connect 1.5V
cells together to give a p.d. of 6 V.

(2
(b)  Figure 1 shows a circuit containing an 18 V battery.
Two resistors, X and Y, are connected in series.
. X has a resistance of 3 Q.
. There is a current of 2 A in X.
Figure 1
| 18V
D
2 A0
30
X Y
(i) Calculate the p.d. across X.
Pd.across X = ..o, \Y
(2)
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(i)  Calculate the p.d. across Y.

P.d.across Y = . \
(2)
(iii) Calculate the total resistance of X and Y.
Total resistance of Xand Y = ..., Q
(2)
(c) Figure 2 shows a transformer.
Figure 2
Core
\
2A
s T 1
Input 18V I Ll |:| 12V Output
Cail Cail
(i)  An 18V battery could not be used as the input of a transformer.
Explain why.
(2)
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(i)  The transformer is 100% efficient.

Calculate the output current for the transformer shown in Figure 2.

(2)
(Total 12 marks)
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The figure below shows a coil and a magnet. An ammeter is connected to the coil.

Coil Magnet

.\\.I

'|| I|IIIIIIIIII|III.1II 'l \ l||'||'||'lll'||| |I'|.'|I"|| ||'||'|I'||| Il'llul'l'lll'll \ '||'|I I||I
IR
|||I|||II I|||||II I II I||||||I||||I|I|||I|l||I

N )

0
T
A/

Ammeter

The ammeter has a centre zero scale, so that values of current going in either direction through
the coil can be measured.

(@) A teacher moves the magnet slowly towards the coil.

Explain why there is a reading on the ammeter.

(6)

Page 22 of 98



) www.tutorzone.co.uk
(b)  The table below shows some other actions taken by the teacher.

Complete the table to show the effect of each action on the ammeter reading.

Action taken by teacher What happens to the ammeter reading?

Holds the magnet stationary and moves
the coil slowly towards the magnet

Holds the magnet stationary within the
coil

Moves the magnet quickly towards the
coll

Reverses the magnet and moves it
slowly towards the coil

(4)
() The magnet moves so that there is a steady reading of 0.05 A on the ammeter for 6
seconds.
Calculate the charge that flows through the coil during the 6 seconds.
Give the unit.
Charge = ..o,
(3)

(Total 13 marks)
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If a fault develops in an electrical circuit, the current may become too great. The circuit needs to

be protected by being disconnected.

A fuse or a circuit breaker may be used to protect the circuit.
One type of circuit breaker is a Residual Current Circuit Breaker (RCCB).

(@) (i) Use the correct answer from the box to complete the sentence.

earth live neutral
A fuse is connected iNthe ........cccvvviiiiiiiiiiiiieiieeeeee, wire.
(1)
(i)  Use the correct answer from the box to complete the sentence.
are bigger are cheaper react faster
RCCBs are sometimes preferred to fuses because they ........cccocceviiiiinii e, .
(1)
(i) RCCBs operate by detecting a difference in the current between two wires.
Use the correct answer from the box to complete the sentence.
earth and live earth and neutral live and neutral
The tWo WIres ar€ the ... wires.
(1)
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(o)  An RCCB contains an iron rocker and a coil.

A student investigated how the force of attraction, between a coil and an iron rocker, varies
with the current in the coil.

She supported a coil vertically and connected it in an electrical circuit, part of which is
shown in the figure below .

lran rocker M M

Small mass —__

[ LY ]

Pivot

C-D” il i ] -

She put a small mass on the end of the rocker and increased the current in the coil until the
rocker balanced. She repeated the procedure for different masses.

Some of her results are shown in the table below.

Current needed for the
Mass .
. rocker to balance in
in grams

amps

5 0.5
10 1.0
15 1.5
20 2.0

(i)  State two extra components that must have been included in the circuit in the figure
above to allow the data in the above table to be collected.

Give reasons for your answers.
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(4)
(i) A teacher said that the values of current were too high to be safe.
Suggest two changes that would allow lower values of current to be used in this
investigation.
Change T ..
Change 2 ...
(2)

(Total 9 marks)
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A student is investigating the strength of electromagnets.

Figure 1 shows three electromagnets.

The student hung a line of paper clips from each electromagnet.

Figure 1
Insulated wire
\
\x\ 20 turns 30 turns 30 tums
Nail-——[ IR RRLLATA o [ 11000 [ 000V A D00 >
| | ﬂ
| | {
L : [ < b >
Current J | !j “
| {
” ﬂ""F‘aper
) elip
Electromagnet A Electromagnet B Electromagnet C

No more paper clips can be hung from the bottom of each line of paper clips.
(@) (i) Complete the conclusion that the student should make from this investigation.
Increasing the number of turns of wire wrapped around the nail will

the strength of the electromagnet.

(1)
(i) Which two pairs of electromagnets should be compared to make this conclusion?
Pair 1: Electromagnets .................... and .......cceeenenn.
Pair 2: Electromagnets .................... and ..o,
(1)
(ili) Suggest two variables that the student should control in this investigation.
1SS
2 ettt etee e eeeteeeeeeteeaseeeteeateeateeteeaaeeateeaseeaneeeseeaneeanteenneeaneens
(2
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The cell in electromagnet A is swapped around to make the current flow in the opposite

direction. This is shown in Figure 2.

Figure 2

20 turns
ﬂr Ly

What is the maximum number of paper clips that can now be hung in a line from this
electromagnet?

Draw a ring around the correct answer.
fewer than 4 4 more than 4

Give one reason for your answer.

(2)
Electromagnet A is changed to have only 10 turns of wire wrapped around the nail.
Suggest the maximum number of paper clips that could be hung in a line from the end of
this electromagnet.
Maximum number of paper ClipS = .....ooeiiiiiiiiiiee e
(1)

(Total 7 marks)
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In this question you will be assessed on using good English, organising information
clearly and using specialist terms where appropriate.
There are two types of traditional transformer; step-up and step-down.

Describe the similarities and differences between a step-up transformer and a step-down
transformer.

You should include details of:
. construction, including materials used
. the effect the transformer has on the input potential difference (p.d.).

You should not draw a diagram.

(Total 6 marks)
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Musicians sometimes perform on a moving platform.

Figure 1 shows the parts of the lifting machine used to move the platform up and down.

Figure 1

MwementI | - Platform
Cross-sectional area of E—
piston = 1.76 = 10-2 mzq___ o
il

(@) What type of system uses a liquid to transmit a force?

(1)
(o)  The pump creates a pressure in the liquid of 8.75 x 104 Pa to move the platform upwards.
Calculate the force that the liquid applies to the piston.
FOrCe = oo N
(2)
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The liquid usually used in the machine is made by processing oil from underground wells. A

new development is to use plant oil as the liquid.

Extracting plant oil requires less energy than extracting oil from underground wells.

Suggest an environmental advantage of using plant oil.

(1)
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(d)  Musicians often use loudspeakers.

Figure 2 shows how a loudspeaker is constructed.
Figure 2

/

Coil /
Permanent magnet
b1 IlI
T f /
S|/ Y/

nhr\:"'nﬁf:'\.){(
_I.'I'll'llll
N{[/|[]]][||*—*Movement
]

|-.-'v ul- ulul

I

[

|I S

| /
\\J L ¥ d){.l

_Speaker cone
a.c. supply e

The loudspeaker cone vibrates when an alternating current flows through the coil

Explain why.

(4)
(Total 8 marks)
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(@) Some people wear magnetic bracelets to relieve pain.

Figure 1 shows a magnetic bracelet.

There are magnetic poles at both A and B.
Part of the magnetic field pattern between A and B is shown.

Figure 1

__:_{:; ’\—'l“ Ziny
. _H\‘_‘ " / .

What is the pole at A? ...,

Whatisthe pole at B? ......cocceeiiiiiiiiiiieeeeiieees

(1)
(o) Figure 2 shows two of the lines of the magnetic field pattern of a current-carrying wire.
Figure 2
Magnetic field lines
The direction of the current is reversed.
What happens to the direction of the lines in the magnetic field pattern?
(1)
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(c) Fleming’s left-hand rule can be used to identify the direction of a force acting on a current-

carrying wire in a magnetic field.

(i)  Complete the labels in Figure 3.

Figure 3

Direction
of force
(2)
(i)  Figure 4 shows:
. the direction of the magnetic field between a pair of magnets
. the direction of the current in a wire in the magnetic field.
Figure 4
| —Wire
Magnet 7 > . Magnet
IIIII;
Magnetic field direction
In which direction does the force on the wire act?
(1)
(iii) Suggest three changes that would decrease the force acting on the wire.
L USRI
2 e eeeeeeeeeeeeieeeeeettateeesettaeeeetettaaeeeerttaaeeereraaaaarraas
K OSSR
(3)

Page 34 of 98



. , ) www.tutorzone.co.uk
(d) Figure 5 shows part of a moving-coil ammeter as drawn by a student.

The ammeter consists of a coil placed in a uniform magnetic field.
When there is a current in the coil, the force acting on the coil causes the coil to rotate and

the pointer moves across the scale.

Figure 5

(i)  The equipment has not been set up correctly.

What change would make it work?

(1)
(i)  Figure 6 shows the pointer in an ammeter when there is no current.

Figure 6

(1)
(Total 10 marks)
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The diagram shows a transformer with a 50 Hz (a.c.) supply connected to 10 turns of insulated

wire wrapped around one side of the iron core.
A voltmeter is connected to 5 turns wrapped around the other side of the iron core.

(@) What type of transformer is shown in the diagram?

Draw a ring around the correct answer.

step-down

step-up

switch mode

(1)

(b) The table shows values for the potential difference (p.d.) of the supply and the voltmeter

reading.

p.d. of the supply

Voltmeter reading

in volts in volts
6.4 3.2
3.2
6.4

(i)  Complete the table.

(i)  Transformers are used as part of the National Grid.

(2)

How are the values of p.d. in the table different to the values produced by the

National Grid?

(1)
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(c) Transformers will work with an alternating current (a.c.) supply but will not work with a

direct current (d.c.) supply.

(i)  Describe the difference between a.c. and d.c.

(i)  Explain how a transformer works.

(a) The diagram shows the structure of a traditional transformer.

Use words from the box to label the diagram.

(2)

(4)
(Total 10 marks)

aluminium brass iron large primary

secondary

.. Core

7
4

Input or

AT - (|

([
\
rr‘(‘r‘r-

Output or
.. coil

T ™ T
‘A l

. ]

y
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(o) Batteries inside laptop computers are charged using laptop chargers. The laptop charger
contains a traditional transformer.

Laptop computer

i 20
MEII’I? tasupply supp;gldtstn
voltage
230 vglts laptop by charger

Charger contains a
traditional transformer

The laptop charger contains a step-down transformer.

What does a step-down transformer do?

(c) Laptop batteries and mobile phone batteries can only be recharged a limited number of
times. When a battery cannot be recharged, it is better to recycle the battery than to throw
it away.

Draw a ring around the correct answer to complete the sentence.

an environmental
The batteries are recycled mainly due to a political consideration.

a social

(1)

(1)

(Total 5 marks)
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The diagram shows a ‘G-machine’. The G-machine is used in astronaut training.

Direction | Radius of rotation
of rotation

The G-machine moves the astronaut in a horizontal circle.
Force A is known as the centripetal force acting on the astronaut
(@) The centripetal force on the astronaut is measured.

Graph X shows how the centripetal force is affected by the speed of rotation.
The radius of rotation is kept the same.

Graph X
30000 =
oo
20 000 HH AT
Centripetal 1 i:.iii:_i;/{’::
force 15000 F--HHHHHH A
in newtons T / rH
10000 -+ Emamsiamumzaas
5000 // e
HENEE~ 48 ENENN NN
o GSEiusmmEmEEEE

0 10 20 30 40 50
Speed of rotation
in metres per second

(i)  Use Graph X to determine the centripetal force on the astronaut when rotating at a
speed of 30 metres per second.

Centripetal force = .......cooveciiveeeennnnnee newtons

(1)
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Complete the following sentence to give the conclusion that can be made from Graph

X.

Increasing the speed of rotation of a G-machine will ............ccccoiiiiiiiii i

the centripetal force on the astronaut.

(1)
Graph Y shows how the centripetal force is affected by the radius of rotation, when
the speed of rotation is kept the same.
Graph Y
30000 T I
25000/ \ CHH
- : |- H
20000 HH—+H++
Centripetal \ e
force 15 000 4 H- A=
in newtons : \ ;
10000 F-HH N
N
5000 TR
P i !
0 5 10 15 20
Radius of rotation
in metres
Complete the following sentence to give the conclusion that can be made from
Graph Y.
The greater the radius of rotation, the ..........occoiiii the centripetal force
on the astronaut.
(1)
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The G-machine is rotated by an electric motor. The diagram shows a simple electric motor.

Permanent magnets

S

ug ‘%—:, ;
/6} \\\ South
Current 4

Rotating coil
e

Power supply

A

The following statements explain how the motor creates a turning force. The statements
are in the wrong order.

M — The magnetic field interacts with the magnetic field of the permanent magnets.
N — A magnetic field is created around the coil.

O — The power supply applies a potential difference across the coil.

P — This creates a force that makes the coil spin.

Q — A current flows through the coil.

Arrange the statements in the correct order. Two of them have been done for you.

N S

(2)
The electric motor produces a turning force.
Give two ways of increasing the turning force.
3 PSPPSR
2 ettt eeeteeeaeeeeeeteeeaeeeseeateeaaeeateeaseeaeeenseeaeeateeteeaneeateateeaneeanteenreens
(2)
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(d) Draw a ring around the correct answer to complete the sentence.

It costs a lot of money to send astronauts into space.

an economic

This is an environmental issue.

a social

(1)
(Total 8 marks)
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The diagram shows a ‘G-machine’. The G-machine is used in astronaut training.

Direction Radius of rotation

of rotation ) 1
%D B
DN N AN - |
N ZANZAN AN 74N

The G-machine moves the astronaut in a horizontal circle.
(@) The force causing the astronaut to move in a circle is measured.

The graph shows how the speed of the astronaut affects the force causing the astronaut to
move in a circle for two different G-machines.

The radius of rotation of the astronaut is different for each G-machine.

4':]":]{]{} | | Il | 1 L | 1 1! 1 | I I | 1
R A I HHA G-machine 1
T e e radius = 8m
30000 f— e

Force in P e AT P
neMnnszﬂﬂm.l-..,..,,.,, A

1 S A T T Gomaching 2
e e e AR R =T radius = 20m

1 - ] -
1(} : EC v . " . . " v . " S " =
-~
L =1
I P TP T
T '.‘..-e‘.‘:f_.. L =TT

[ A

0 10 20 30 40 50 60

Speed in metres per second

(i)  State three conclusions that can be made from the graph.

@)
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(i)  The speed of rotation of G-machine 1 is increased from 20 m/s to 40 m/s.

Determine the change in force on the astronaut.

Change in fOrce = .....oooiiiiiie e N
(1)
(o) Each G-machine is rotated by an electric motor. The diagram shows a simple electric
motor.
Permanent magnets
Cument 4 ;
Rotating coil
Power supply
(i)  Acurrent flows through the coil of the motor.
Explain why side A of the coil experiences a force.
(2)
(i)  Draw arrows on the diagram to show the direction of the forces acting on side A of
the coil and side C of the coil.
(1)
(i)  When horizontal, side B experiences no force.
Give the reason why.
(1)
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While a G-machine is rotating, the operators want to increase its speed.

What can the operators do to make the G-machine rotate faster?

(1)
The exploration of space has cost a lot of money.
Do you think spending lots of money on space exploration has been a good thing?
Draw a ring around your answer.
Yes No
Give a reason for your answer.
(1)

(Total 10 marks)
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Batteries inside laptop computers are charged using laptop chargers. The laptop charger
contains a traditional transformer.

Laptop computer

Mains su
mmggﬁ . Charger 3.45 amps
230 volts supplied to laptop
/" Inside view
Number of tums on Mumber of turns on
primary coil = 575 secondary coil = 50

\

Traditional transformer

(@) The alternating current flowing through the primary coil of the transformer creates an
alternating current in the secondary coil.

Explain how.

@)
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(o) (i) Use information from the diagram to calculate the potential difference the charger

supplies to the laptop.

(2)

(i)  Calculate the current in the primary coil of the transformer when the laptop is being
charged.

Assume the transformer is 100% efficient.

(2)

(c) Laptop batteries and mobile phone batteries can only be recharged a limited number of
times. After this, the batteries cannot store enough charge to be useful. Scientists are
developing new batteries that can be recharged many more times than existing batteries.

Suggest one other advantage of developing these new batteries.

(1)
(Total 8 marks)
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A student has made a simple electric motor. The diagram shows the electric motor.

Magnets
/\

Wires to cell_

1.5 volt cell

Complete the following sentence by drawing a ring around the correct line in the box.

the cell
Once the coil is spinning, one side of the coil is pushed by the coil and the other

a force

side is pulled, so the coil continues to spin.
(1)

Suggest two changes to the electric motor, each one of which would make the coil spin
faster.

(2)

Suggest two changes to the electric motor, each one of which would make the coil spin in
the opposite direction.

(2)
(Total 5 marks)
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(a) Inthe National Grid, very large step-up transformers link power stations to the transmission

cables.

A transformer used for this purpose has 800 turns on its primary coil and 12 800 turns on
its secondary coil. The p.d. (potential difference) across its primary coil is 25 kV.

Use the equation in the box to calculate the p.d. across its secondary coil.

p.d. across primary number of turmns on primary
p.d. across secondary number of turns on secondary

Show clearly how you work out your answer.

p.d. across secondary COil = .........eoeveiiiiiiiiiiiiee s volts
(2)
(o)  The diagram shows the structure of a transformer.
Core
i ,.a/ \
i
Primary {—— ——  Secondary
coil = ] coil
(i)  The primary and secondary coils of a transformer are made of insulated wire.
Why is this insulation necessary?
(1)
(i) Why is the core made of iron?
(1)
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(iii)  Explain how the transformer works.

(3)
Before 1926, large towns had their own local power stations. After 1926, these power
stations were connected to form the National Grid.
Give two advantages of having a National Grid system.
1 SRS
72 SRS
(2)

(Total 9 marks)
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The diagram shows a student’s design for a simple wind speed gauge.

-
98

f_;_—(_\-— Plastic cup
=" @)

Y

.
g —Spindle

—Wooden support

%

lron nail

e -\I_
D
a.c, voltmeter

(@) Explain why the wind causes the a.c. voltmeter to give a reading. The explanation has
been started for you.

The wind causes the plastic CUPS 0 TUIM. ...........ccooooeeiiiiiiie e

(3)

(b) The gauge is not sensitive enough to measure light winds.

Suggest one way that the design can be modified to make the gauge more sensitive.

(1)
(Total 4 marks)

Page 51 of 98



24

www.tutorzone.co.uk

The diagram shows the apparatus used by a student to investigate a transformer.

Power supply — Primary coil Secondary coil

2V fixed \
o N

NN P
\/

Iron 'C’ cores

(@) The transformer made by the student would not have worked if the core had been made
from aluminium and not iron.

Why?

(b)  The student made changes to the number of turns used to make the secondary coil.
He then measured the potential difference across the secondary coil after each change.
The graph shows the student’s results.

F'y
5

4

Potential
difference 3
across the *
secondary 2
coil in volts

0 10 20 30 40 50

Number of tums on
the secondary coil

(i)  What range of values was used for the number of turns on the secondary coil?

(1)

(1)
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(i) When he drew the line of best fit, the student ignored one of the data points.

Why?

(1)
(ili)  What is the minimum number of turns needed on the secondary coil for the
transformer to act as a step-up transformer?
Give a reason for your answer.
(2)
(c) Aradio can be used with a 9 V battery or it can be plugged into the 230 V mains electricity
supply using an adapter. The mains adapter contains a transformer.
(1)

(Total 6 marks)
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The diagram shows a transformer.

Iron core
/

¢ . ™

&

Primary . / Secondary
input output

g
oo

L= R = =

e

(@ (i) Isthe transformer in the diagram being used as a step-up transformer or as a
step-down transformer?

Put a tick (v") in the box next to your answer.

a step-up transformer

a step-down transformer

Give a reason for your answer.

(1)

(1)
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(o)  The power supply to a laptop computer contains a transformer designed to change the 230

V mains input to a 15 V output. The transformer has 920 turns on its primary coil.

Use the equation in the box to calculate the number of turns on the secondary coil.

p.d. across primary - number of turns on primary

p.d. across secondary number of tums on secondary

Show clearly how you work out your answer.

(2)
(Total 4 marks)

The diagram shows a device called a current balance.

~Insulator

[==1
Small 1u'mei;_:;ht/U

Metal support /H/
I

-y

(@) (i)  When the switch is closed, the part of the wire labelled XY moves upwards.
Explain why.

(2)
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(i)  What is the name of the effect that causes the wire XY to move?

(1)
(i)  An alternating current (a.c.) is a current which reverses direction. How many times
the current reverses direction in one second depends on the frequency of the
alternating supply.
Describe the effect on the wire XY if the battery is replaced by an a.c. supply having a
frequency of 5 hertz.
(2)
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(o)  The diagram shows how a small weight can be used to make the wire XY balance

horizontally.
ig 8cm .
E T |2 cm
I — Insulator
I Small weight =~ )
XY g J& |~ Metal support

002N 4 b

Side view

Use the data in the diagram and the equation in the box to calculate the force, F, acting on
the wire XY.

perpendicular distance from the line of
action of the force to the axis of rotation

moment = force «x

Show clearly how you work out your answer.

(3)
(Total 8 marks)
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The diagram shows part of the system used to supply a farm with electricity.

1200 volts from
the National Grid
: 230 voltsto
Transformer ~1|_ the ET_—#’" M [
Pole — | —
e
ks
&
ahr Al
L o] Al Al
s i

(@) The core of the transformer is made of metal.

Complete the following sentence by drawing a ring around the correct word in the box.

copper.

The metal used for the core of the transformer is | iron.

steel.
(1)
(o) (i)  What sort of transformer is shown in the diagram?
............................................................................................................... "
(i)  Complete the following sentence by drawing a ring around the correct line in the box.
In this transformer, the number of turns on the secondary coil is
less than
the same as | the number of turns on the primary
coil.
greater than
(1)
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Transformers and other electrical equipment can be dangerous.

The following bar chart shows the numbers of children, aged 14 or under, killed or injured in
electrical accidents in the UK in 2000, 2001 and 2002.

20004
1800
1600
1400
Number
of children 1200
killed or
injured in 10001
electrical gpp-
accidents
600
400
200
{]_

2000 2001 2002
(i)  In which of these years were most children killed or injured in electrical accidents?

(1)
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(i) A newspaper claims that the number of children killed or injured by electrical
accidents will increase in 2011.

Which of the following gives a reason why the information given in the graph does not
support this claim.

Put a tick (v") in the box next to your answer.

The pattern shows an upward trend.

The pattern shows a downward trend.

There is no pattern.

(1)
(Total 5 marks)

(@) Complete the description of the device shown below by drawing a ring around the correct
line in each box.

Magnets

an electric motor.

(i) The device is being used as | a generator.

a transformer.

(1)
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(i)  The coil needs a flick to get started. Then one side of the coil is pushed by the

cell
coil and the other side is pulled, so that the coil spins.
force
(1)
Suggest two changes to the device, each one of which would make the coil spin faster.
1L RSOSSN
ettt ee—eeeee—eeeeeeiteeeeeaiteeeeeaeseeeeeaiateeeeaaseeeeaasteeeeaaaeeeeaareeeeaaraeeeaarees
(2)
Suggest two changes to the device, each one of which would make the coil spin in the
opposite direction.
1L RSOSSN
2 ettt —eeeeeteeeeeeiheeeeeaiteeeeeaeseeeeeaiateeeeaaeeeeeaasteeeeaaaeeeeaareeeeaaraeeeaarees
(2)

(Total 6 marks)
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(@) The drawing shows the plug for operating a radio from the mains.

This plug contains a transformer. There are 4600 turns on its primary coil and 200 turns on
its secondary coil. The plug is used on the mains supply and has a potential difference
(p.d.) of 230 V across its primary coil.

Use the equation in the box to calculate the p.d. across the secondary coil of the

transformer.
p.d. across primary - number of tums on primary
p.d. across secondary number of fums on secondary

Show clearly how you work out your answer.

P.d. aCross Secondary = .......ccccceeeeeriiiineeennnnns Vv
(2)
(b)  The coils of the transformer are made of insulated wire.
Why is the wire insulated?
(1)
() (i) What material is the core of a transformer made from?
(1)
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(i) Why is the core made from this material?

(1)
(Total 5 marks)

A science technician sets up the apparatus shown below to demonstrate the motor effect.
He uses a powerful permanent magnet.

Connectionsto  +e—_
a power supply
— ey

Copper roller

The copper roller is placed across the metal rails. When the switch is closed, the copper
roller moves to the right.

(i)  Complete the sentence by drawing a ring around the correct line in the box.

an electrical conductor.

This happens because copper is | an electrical insulator.

a magnetic material.

(1)

(i)  Suggest one change that the technician can make which will cause the copper roller
to move faster.

(1)
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(iii) Suggest two changes which the technician can make, each of which will separately

cause the copper roller to move to the left.

(2)
Many electrical appliances, such as vacuum cleaners, drills and CD players, contain
electric motors. As more electrical appliances are developed, more electricity needs to be
generated. Generating electricity often produces pollutant gases.
(i)  Complete the sentence by drawing a ring around the correct line in the box.
Generating more electricity to power the increasing number of electrical appliances
used
an ethical
raises | an environmental | issue.
a political
(1)
(i)  The number of electrical appliances used in the world’s richest countries is increasing
yet many people in the world’s poorest countries have no access to electricity.
What type of issue does this inequality between people in different countries raise?
(1)

(Total 6 marks)
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In the National Grid, very large step-up transformers link power stations to the transmission

cables.

A transformer used for this purpose has 800 turns on its primary coil and 12 800 turns on
its secondary coil. The p.d. (potential difference) across its primary coil is 25 kV.

Use the equation in the box to calculate the p.d. across its secondary coil.

p.d. across primary  _  number of turns on primary
p.d.across secondary ~ number of tums on secondary

Show clearly how you work out your answer and give the unit.

p.d. across secondary COil = .......ccoccveeiriiieeiiiiee e
(3)
The primary and secondary coils of a transformer are made of insulated wire.
Why is this insulation necessary?
(1)
Describe what happens when an alternating potential difference is applied across the
primary coil of a transformer.
(3)

(Total 7 marks)
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A student investigates the electromagnetic force acting on a wire which carries an electric
current. The wire is in a magnetic field.

The diagram shows the circuit which the student uses.

(@) Draw an X on the diagram, with the centre of the X in the most strongest part of the

magnetic field.

Variable
resistor

Battery

i

o]
| Switch (on)
Magnet q
N
S| Wire
N]
S|
Magnet

(1)

(o) Give one change that she can make to the magnets to decrease the electromagnetic force

on the wire.

(1)

(c) The student wants to change the electromagnetic force on the wire without changing the
magnets or moving their position.

(i)  Give one way in which she can increase the electromagnetic force.

(1)
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(i)  Give one way in which she can reverse the direction of the electromagnetic force.

(1)
(Total 4 marks)

The diagram shows the basic structure of a step-up transformer.

Primary coil

()  What is the core made of?

Secondary coil

(1)

(i)  Explain how an alternating input produces an alternating output.

@)
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Fly killers are used in kitchens and food stores because flying insects carry diseases which

cause food poisoning.

The diagram shows the inside of one design. Insects are attracted to a fluorescent lamp.
The metal grids have a high potential difference (p.d.) between them. The insects are killed
as they fly between the grids.

Transformer

Fluorescent lamp

Metal grids

A transformer is used in the fly killer. There is a p.d. of 230 V across the primary coil. There
are 300 turns of wire on the primary coil and 4000 turns on the secondary coil.

Use the equation in the box to calculate the p.d. across the secondary coil.

p.d. across primary  number of turns on primary
p.d. across secondary  number of turns on secondary

Show clearly how you work out your answer.

(3)
(Total 7 marks)
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A teacher demonstrates a small transformer.

Core

Primary coil

Secondary coll

()  What is the core made of?

Draw a ring around the correct word in the box.

aluminium copper iron
(1)
(i)  The potential difference (p.d.) across the secondary coil is less than the p.d. across
the primary coil.
What sort of transformer is it?
(1)
Where is a step-up transformer used as part of the National Grid?
(1)
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(c) The teacher writes a note about the transformer but leaves five spaces.

Use the correct words from the box to complete the spaces.

coil core current ends field wire
A transformer works because an alternating ..........cccceee e in the
PRMANY et produces a changing magnetic
....................................... inthe ...........cccoceeeeiviiiiiieeeeee. @nd then in the

secondary coil.
This induces an alternating potential difference across the ......................

of the secondary coil.

The diagram shows a USB power adapter which plugs into a 230 V a.c. mains socket.

\ =
i "\HI Y

r’-j;;-’-’.f:r___.: | -.
~ || F
ey I

The adapter contains a small step-down transformer.
(@) The core of the transformer is made of laminated soft iron.

Why is iron used?

(b)  The coils of the transformers are made of insulated copper wire.

Why is the wire insulated?

(5)
(Total 8 marks)

(1)

(1)
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(c) There are 500 turns on one coil of the transformer and 20 000 turns on the other coil.

Use the equation in the box to calculate the p.d. across the secondary coil.

p.d. across primary _ number of turns on primary
p.d. across secondary ~ number of turns on secondary

Show clearly how you work out your answer and give the unit.

(a) A laboratory technician sets up a demonstration.

Cotton thread

Low voltage
power supply

Flexible wire

(3)
(Total 5 marks)

Horseshoe

magnet

Wooden block
supporting the
horseshoe
magnet

A flexible wire is suspended between the ends of a horseshoe magnet. The flexible wire

hangs from a cotton thread. When the switch is closed, the wire kicks forward.

Identify the effect which is being demonstrated.

(1)
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(b) A teacher makes some changes to the set-up of the demonstration.

What effect, if any, will each of the following changes have?

(i)  more powerful horseshoe magnet is used.

(1)
(i)  The connections to the power supply are reversed.

(1)
(Total 3 marks)

Many electrical appliances use the circular motion produced by their electric motor.

(a) Putticks (v") in the boxes next to all the appliances in the list which have an electric motor.

electric drill

electric fan

electric food mixer

electric iron

electric kettle

electric screwdriver

(2)
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(b) One simple design of an electric motor is shown in the diagram. It has a coil which spins

between the ends of a magnet.

Coill rotates
clockwise

Force

Split-ring
commutator

Force

Metal or graphite
brush contact

(i)  Give two ways of reversing the direction of the forces on the coil in the electric motor.

(2)
(i)  Give two ways of increasing the forces on the coil in the electric motor.
ettt ettt e et e ea et e aeeaaeeaaee e teeanee e et e teeaneeenneeneeeneeeteenreeenes
72U
(2)

(Total 6 marks)
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The basic structure of a transformer is a primary coil of insulated wire, an iron core and a
secondary coil of insulated wire.

(i

(ii)

)

m

/

W
[

Why is the core made of iron?

Explain how a transformer works.

(1)

(4)
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The input to the transformer is 230 V a.c. mains supply and the output is 5.75 V a.c.
There are 3200 turns on the primary coil.

Use the equation in the box to calculate the number of turns on the transformer’s

secondary coil.

p.d.acrossprimany

number of turns an primany

p.d.acrosssecondary

number of turns on secandary

Show clearly how you work out your answer.

(@) The diagram shows a transformer.

Primary coil

Number of turns = .....oueeiveiiieiiieeen.
(2)
(Total 7 marks)
j B
1
| I

()  Whatis part A?

(1)

(2)
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(iii)  When there is an alternating current in the primary coil, what is produced in part B?

(2)
(b) Transformers are used in the National Grid. The diagram shows part of the National Grid.
(0- (K Overhead power lines
oooan 2
pooan i
Power station \ i .
Transformer C Transformer D
Complete the two spaces in the sentence.
Transformer Cis a ....cccvvveeeeeeiiiciiieee e transformer and transformer D is
= R transformer
(1)
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(c) Thisis an item from a newspaper.

Health at risk from power lines?

Are high voltage power lines a health risk to people who live near them?
Some scientists think that scientific evidence shows that they are.

Other scientists do not think that the scientific evidence supports this
conclusion.

Which two suggestions would reduce the possible risk to people’s health?
Put a tick (+") in the box next to your answers.

Do not build new houses near to existing power lines.

Move the power lines so that they take the shortest routes.

Move each power station to the centre of the nearest city.

Build new power lines away from where people live.

Use more transformers in the National Grid.

(2)
(Total 8 marks)
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When a conductor carrying an electric current is placed in a magnetic field a force may act on it.

Electric

/ current in vy
/ conductor

State two ways in which this force can be increased.

(2)

(2)

In what circumstance will no force act on a conductor carrying an electric current and in a
magnetic field?

(1)
(Total 5 marks)
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Show clearly how you work out your answer.

(2)
(Total 7 marks)

The diagram shows a transformer.

/1IN

a.c. input = | ac output
=
|
Core

(i) Isthe transformer in the diagram being used as a step-up transformer or as a
step-down transformer?

Put a tick (+") in the box next to your answer.

a step-up transformer

a step-down transformer

Explain your answer.

(1)
(i)  Why is insulated wire, and not uninsulated wire, used to make the coils?

(1)
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(i) ~ Why is the core made of iron?

(1)

A transformer has 500 turns on its primary coil and 7500 turns on its secondary coil. The
potential difference across the primary coil is 150 volts.

Use the equation in the box to calculate the potential difference across the secondary coil.

p.d. acrossprimary number of turns on primary
p.d. acrosssecondary  number of turns on secondary

Show clearly how you work out your answer.

(2)
Step-down transformers are used between power lines and people’s houses.
Explain why.

(2)
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(d) Before 1926, large towns had their own local power stations. After 1926, these power

stations were connected to form the National Grid.

Explain the advantage of having a National Grid system.

(2)
(Total 9 marks)

The diagram shows the design for a remotely controlled door bolt.

When the correct numbers are entered into the keypad the transformer switches on. Then the

door can be opened.
}// Cail

230V arc. 12%Warc

230V ac.

0
Rectifier »
supply

Switch Transformer

w
w
L 3

i

™~ Iron halt
which can slide
up and down
Wall
Droor
01
23
45
6|7
819
Eeypad

(@) What kind of transformer is shown in the diagram?

(1)
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(b)  What does the abbreviation a.c. stand for?

() Complete the sentences using the correct words from the box.

attracts downwards magnet reflects repels

sideways switch transformer upwards

(i)  When a current flows in the coil, the coil becomes a .........cccccoeviiiiiiiiienens .

(i)  The coil ..o the iron bolt which moves ...........cccccceeeins

(1)

@)

(Total 5 marks)

(a) This notice is on the back of a television set.

i

WARNING: HIGH VOLTAGE

Disconnect from power supply before opening

The transformer used in the television set has 75 turns on its primary coil. The potential
difference (p.d.) across the primary coil is 230 volts and the p.d. across the secondary coil

is 32 200 volts.
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Use the equation below to calculate the number of turns on the secondary coil.

p.d.across prmary  number of tums on primary

p.d across secondary  number of turng on secondary

Show clearly how you work out your answer.

Number of turns on the secondary coil = ...................
(2)
(b)  The diagram shows the structure of a transformer.
fa "
Primary Secondaty
coil coil
. A
Explain how the transformer works.
(3)

(Total 5 marks)
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(@) Name a material that could be used to make the outside case of the plug.

(2)

(b)  To gain full marks in this question you should write your ideas in good English. Put them
into a sensible order and use the correct scientific words.

Some electrical circuits are protected by a circuit breaker. These switch the circuit off if a
fault causes a larger than normal current to flow. The diagram shows one type of circuit

breaker. A normal current (15 A) is flowing.

Fush
swatch —
15 on

Spring pushing Flunger holds
plunger to the push swatch
right i place
— M

Reset button

P

[ 1]

Iron bolt holds

T

plunger in place

Spring pushing

iron bolt upward s

Electromagnet

--------- To rest
""""" of circuit

Source: adapted from V. PRUDEN and K. HIRST, AQA GCSE Sceince

Reproduced by permission of Hodder and Soughton Educational Ltd
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Explain what happens when a current larger than 15A flows. The answer has been started

for you.
When the current goes above 15 A, the electromagnet becomes stronger and

. -
(Total 5 marks)

A transformer is used to reduce the 230 V a.c. mains to the 12 V supply required for the lighting
system. The transformer has 1150 turns on its primary coil.

Calculate the number of turns on the secondary coil of the transformer. Show clearly how you

work out your answer.

number of turns on the secondary COil = ..........cccoecieenns
(2)
(Total 2 marks)

The diagram represents a simple transformer used to light a 12 V lamp. When the power

(a)
supply is switched on the lamp is very dim.
. : _ "
Laminated iron core
a.c. 1 Primary Secondary ;
i[li':ll.'lt L} coil coil } 12V
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(i)  Give one way to increase the voltage at the lamp without changing the power supply.

(1)
(i)  What is meant by the iron core being laminated?
(1)
(b) Electrical energy is distributed around the country by a network of high voltage cables.
Transmission
J_( nJ:t1 Consumer
p— OO
1 oo
I E—— G
Power Transformer Transformer
station
(i)  Forthe system to work the power is generated and distributed using alternating
current rather than direct current. Why?
(1)
(i)  Transformers are an essential part of the distribution system. Explain why.
(2)
(i) The transmission cables are suspended high above the ground. Why?
(1)
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() The power station generates 100 MW of power at a voltage of 25 kV. Transformer A, which

links the power station to the transmission cables, has 44 000 turns in its 275 kV secondary
coil.

(i)  Write down the equation which links the number of turns in each transformer coil to
the voltage across each transformer coil.

(1)
(i)  Calculate the number of turns in the primary coil of transformer A. Show clearly how
you work out your answer.
Number of turns = ...
(2)
(d) The diagram shows how the cost of transmitting the electricity along the cables depends
upon the thickness of the cable.
Cost 1
= Cost of buying and
installing the cable
Cost due to heating
L’/ losses in the cable
Thickness of cable
()  Why does the cost due to the heating losses go down as the cable is made thicker?
(1)
(i) By what process is most heat energy lost from the cables?
(1)

(Total 11 marks)
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The diagram shows apparatus used to demonstrate the electric motor effect. When he switch is

closed the wire moves.

Ivletal rail
o o
Movable wire T ‘ i
Metal rail

(i)  Draw an arrow on the diagram to show the direction the wire moves.

(i)  Explain why the wire moves.

The diagram shows a switch that is operated by an electromagnet.

Fivot
. 3 Iron arm
Electromagnet 3 i
b3 Contacts

(i)  What is this type of switch called?

(1)

(2)
(Total 3 marks)

(1)
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(i) The switch is used in a car starter motor circuit.

-------------------

mannanmnE

mtarter tnotor

Explain how turning the ignition key makes a current flow in the starter motor. The
explanation has been started for you.

When the ignition KeY IS UMM ..............ccouiuiiiiiiiieie e

The diagram below shows a transformer.

2 A
L
ra
ral
/J
1D
1
3 11
£ 2222 110D
240 s A1
.ac ZEa sk ity
..-r:E: | 4
input T o r
/.f/
’)'
Pl ary secondatry
coil coil

(i)  Name the material used to make the core of the transformer.

(3)
(Total 4 marks)

(1)
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(i) The primary coil has 48 000 turns and the secondary coil 4000 turns.

If the input voltage is 240 V a.c., calculate the output voltage.

(2)

(iii)  Explain how the use of such a transformer could be adapted to transform a low voltage into
a higher voltage.

(1)
(Total 4 marks)

(@) An appliance in a house has a transformer. The transformer is used to reduce the voltage
to the level needed by the appliance.

The diagram shows the transformer.

10 000 turns 2000 turns
o I
| a
240V ac. j
P E —
0 9

(i)  Name the material used for the core of the transformer.

(1)
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(i)  The transformer has 10 000 turns on the input side and 2000 turns on the output side.

If the mains voltage of 240 volts is applied to the input, calculate the output voltage.
You may find the following information helpful:

output voltage — nurmber of turns onoutput coil
input voltage number of turns on input caoil

(3)
(o) Explain, in terms of magnetic fields, how a transformer works.
4)
(c) A 12V car battery is connected to the input leads of the transformer. It is hoped to reduce
the voltage to 2.4 V in order to run a small motor. When the output voltage is measured it is
found to be zero.
Explain why the output voltage is zero.
(2)

(Total 10 marks)
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The diagram shows apparatus used to demonstrate the motor effect. X is a short length of bare

copper wire resting on two other wires.

Horseshoe
Bare copper
magnet :
wire

Black

Power supply 5

Bare copper wire (X))

(@) (i) Describe what happens to wire X when the current is switched on.

(i)  What difference do you notice if the following changes are made?

A The magnetic field is reversed.

(3)
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(o) The diagram shows a coil placed between the poles of a magnet. The arrows on the sides

of the coil itself show the direction of the conventional current.

Pivot

/

Caoil

Magnet

F

The arrows labelled F show the direction of the forces acting on the sides of the coil.
Describe the motion of the coil until it comes to rest.

(3)
() Most electric motors use electromagnets instead of permanent magnets. State three of the
features of an electromagnet which control the strength of the magnetic field obtained.
LSRR
2 ettt eeeeeeteeeeeiet—eeeeeieeeeeaeeeeeseateteeeaaeteeaanseeeesanaeeeeeaareeeeaateeeeaaareeeaarenaen
K RSP EPRRIN
(3)

(Total 9 marks)
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The diagram below shows a door lock which can be opened from a flat inside a building.

moveahle
pived

fined
pivot
. iron bar
conl
£y P
iron core

swilch inside M

(a) Explain how the door is unlocked when the switch is closed.

4)
(b) State two changes which would increase the strength of the electromagnet.
L PP PRPPPPP
2
(2
()  Why is the spring needed in the lock?
............................................................................................................................. "
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The connections to the coil were accidentally reversed. Would the lock still work?

A fault in an electrical circuit can cause too great a current to flow.
Some circuits are switched off by a circuit breaker.

spring pushing
bolt right

&
o

plunger holds
switch in place
electromagnet
iron bolt holds spring

plunger in pl pushing

upwards

- =

push switch to rest
is on of circuit

(2)
(Total 9 marks)
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One type of circuit breaker is shown above. A normal current is flowing.

Explain, in full detail, what happens when a current which is bigger than normal flows.

(Total 4 marks)
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Circuit breakers help to make the electricity supply in homes safer.

A circuit breaker is an automatic safety switch. It cuts off the current if it gets too big.

Re-set
— hutton

Re-set

Spring B}
priE ~ hutton

Plastic —— F]] e
plunger FHege
Electro- 1o bolt Spring Electro- 1150 polt
magnet magnet
W iy “Switch
Switch 0 house Switch
is ON circult —» is OFF "
appliances

Describe, in as much detail as you can, how this circuit breaker works.

To gain full marks in this question you should write your ideas in good English. Put them into
a sensible order and use the correct scientific words.

(Total 6 marks)
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(@) The drawing shows a small transformer used to recharge the battery in a 4.2 V mobile

phone from a 230 V mains supply.

{
H
il
I
I

Intos mains
socket

Into
michile phone

Explain how you know that this is a step-down transformer.

(1)
(b) A transformer consists of an insulated coil of wire, called the primary coil, on one side of a
core. Another coil of insulated wire, called the secondary coil, is on the other side.
Give two features of the core.
L PSR PITRNt
2 ettt eeeeeeeeeeeieeeeeeeeeeiaesteseeeeseeaaessseeeeeeesiantseeeeteeeaaaa——teeeeeeeaaanrereeeeeeaaaanes
(2)

(Total 3 marks)
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