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(c) State one use of a permanent magnet.
(2024 75 0625/32 4588i(c))
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1. Which metal can be attracted by a magnet?
A zinc
B lead
C iron
D copper

(2023 425 0625/13 #524/81)



Fig. 6.1 shows a person using a magnetic window cleaner. The part on the outside of the window
is attracted to the inside part through the glass window.

Fig. 6.1

Each part of the window cleaner contains two magnets. Fig. 6.2 shows the magnetic field between
the parts of the window cleaner.

bar magnets

inside
window outside
window

Fig. 6.2

(a) Glass is not a magnetic material.

State the difference between magnetic and non-magnetic materials.
(2025 B 7 0625/41 456/Hi(a))



3. Which statements about magnets are correct?

1 Permanent magnets are made of steel.
2  Electromagnets are temporary magnets.

3 A magnet can be used to induce magnetism in an iron bar.

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2025 475 0625/22 452415)

4. Which statement is always true?
A A magnetic material attracts a non-magnetic material.
B A magnetic material repels another magnetic material.
C A magnetic material attracts another magnetic material if one of them is magnetised.

D A non-magnetic material repels another non-magnetic material.
(2024 F:7 0625/12 5523 }40)
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(b) State the name of a material that is suitable for a permanent magnet.
(2024 FZE 0625/32 5585i(b))
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5. A hard magnetic material can be used to make a permanent magnet.
A soft magnetic material can be used to make a temporary magnet.

Which row shows whether iron and steel are hard or soft magnetic materials?

iron steel
A hard hard
B hard soft
C soft hard
D soft soft

(2023 75 0625/12 £f524/51)



Fig. 6.1 shows a person using a magnetic window cleaner. The part on the outside of the window
is attracted to the inside part through the glass window.

Fig. 6.1

Each part of the window cleaner contains two magnets. Fig. 6.2 shows the magnetic field between
the parts of the window cleaner.

bar magnets

inside
window outside
window
Fig. 6.2

(b) Suggest a suitable material for the magnets in the window cleaner. Explain your answer.
(2025 E 7 0625/41 45655i(b))



7. Which metal could be used for a permanent magnet and which metal could be used for the core

of an electromagnet?

permanent core of
magnet electromagnet
A iron copper
B iron steel
C steel copper
D steel iron
(2023 &7 0625/11 452410)
8. (a) Fig. 9.1 shows three devices: a compass, a transformer and an electromagnet. The main
parts of the devices are labelled.
transformer core
compass needle
/\ E
&) T
= electromagnet core
transformer coils
Fig. 9.1
Complete Table 9.1 by adding a suitable metal for each part. Choose from the metals in
the list.
Each metal can be used once, more than once or not at all.
aluminium copper soft iron silver steel
Table 9.1
part metal
compass needle
transformer core
transformer coils
electromagnet core
(2024 B 7 0625/33 45915i(a))
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The diagram shows a bar magnet at rest on a smooth horizontal surface. A length of soft-iron
wire is held parallel to the magnet.
N]
’\ soft-iron wire
magnet/
S

The wire is released.

What happens?

A The wire moves away from the magnet.
B The wire moves towards the magnet.

C The wire’s centre stays in its present position and the wire rotates through 90° in a clockwise
direction.

D The wire’s centre stays in its present position and the wire rotates through 90° in an
anticlockwise direction.

(2023 F£Z= 0625/12 £52455)
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9. A student uses a permanent magnet to lift some unmagnetised nails. Some of the nails are made
of iron and some are made of steel. Fig. 7.1 shows the magnet lifting the nails.

N magnet S

[ iron
steel 4 nails
nails

Fig. 7.1

(@) (i) Each nalil lifts the nail below it by induced magnetism.

Describe what is meant by induced magnetism.

(ii) The student leaves the nails attached to the magnet for several hours, then removes the
magnet.

State a difference between a magnetic property of the iron nails and of the steel nails.
(2023 E 7 0625/32 45755i(a))
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10. An unmagnetised piece of soft iron is placed close to a strong permanent magnet, as shown.

s Nl [X

permanent soft iron
magnet

What is the induced polarity of end X of the soft iron and in which direction does the magnetic
force act on the soft iron?

direction of force

polarity of end X on the soft iron

to the left
to the right
to the left
to the right

O m >

nw n Zz Z

D

(2023 2= 0625/21 £523/51)
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A student has a bar magnet and two metal blocks.

The student places the bar magnet next to end W and end X of metal block 1.

The student then places the bar magnet next to end Y and end Z of metal block 2.

The diagram shows which ends of the metal blocks are attracted or repelled by the bar magnet.

attract

bar magnet
metal block 1

attract

attract

metal block 2

repel

Which metal blocks are bar magnets?
both metal block 1 and metal block 2
metal block 1 only

metal block 2 only

o O m >

neither metal block 1 nor metal block 2

(2025 B 2= 0625/12 2(5248)
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1. The diagram shows what happens when a bar PQ is brought near to a permanent magnet which
is standing on a balance.

w|lo T

oo\ / TIEE]

What could bar PQ be?

A aniron bar or a permanent magnet with P a N pole
B aniron bar or a permanent magnet with Q a N pole
C aniron bar only

D a permanent magnet only
(2024 425 0625/12 452441)

2. (a) A student has six metal bars. The bars are all the same size. Four of the bars are magnets,
one is a bar of unmagnetised steel and the other is a bar of copper metal.

The student arranges the bars in pairs with a small gap between them as shown in Fig. 7.1.

For each pair of bars in Fig. 7.1, state whether a force acts between the bars.
Choose from these phrases:

attractive force no force repulsive force
Each phrase may be used once, more than once or not at all.

For each pair of bars, write your answer on the dotted line.

N S N S
N S unmagnetised steel
N S copper
Fig. 7.1

(2025 &2Z5 0625/31 55 71i(a))



3. (a)

Fig. 7.1 shows three bars of steel, A, B and C.

Fig. 7.1

A student is given the three pieces of steel. Two of the pieces are magnetised and one piece
is unmagnetised.

Describe and explain how the student determines which piece is unmagnetised using only
the three pieces of steel.

(2024 E 75 0625/42 55 7:5i(a))

4. Diagrams 1, 2 and 3 show an experiment to compare two magnets 1 and 2.
W] _—magnet 1 v |_—magnet 2
[ X ] [ Z]
[N [N
magnet 11— magnet 11— magnet
S S

\ / 12499]3 267428

diagram 1 diagram 2 diagram 3

Which row explains the readings on the balances?

O W >

D

polarity of magnet 1 | polarity of magnet 2
Xis an N pole Zis an N pole
Xis an N pole Zis an S pole
Xis an S pole Zis an N pole
Xis an S pole Zis an S pole

(2024 FZ= 0625/13 £525/81)
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(@) (i) State whatis meant by a magnetic field.

(ii) Define the direction of a magnetic field.
(2023 B 0625/42 45818i(a))
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1. (b) Describe what is meant by a magnetic field.
(2025 &7 0625/31 55755i(b))

2, Which statement about the direction of a magnetic field at a point is correct?
A ltis the direction of the force on an N pole placed at that point.
B Itis the direction of the force on an S pole placed at that point.
C ltis the direction of the force on a positive charge placed at that point.

D Itis the direction of the force on a negative charge placed at that point.
(2024 H 7 0625/22 4255)

3. Which statement describes a magnetic field?
A ltis aregion where all objects experience a force.
B Itis a region where all electric charges experience a force.
C ltis aregion where all magnetic poles experience a force.

D Itis a region where all metals experience a force.
(2025 B 7 0625/11 5329/5)

4. Students are asked for a statement about magnetic fields.
Three statements are listed.

1 A magnetic field is described as a region in which a stationary electric charge
experiences a force.

2 The direction of a magnetic field at a point is the direction of the force on an S pole
at that point.

3 The relative strength of a magnetic field is shown by the spacing of the magnetic
field lines.

Which statements are correct for magnetic fields?

A 1,2and3 B 1and2only C 2and3only D 3only
(2024 H 7 0625/23 4265)
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Fig. 8.1 shows the magnetic field pattern around two permanent magnets. The magnets are
repelling each other.

card

ARV VAR
N (N

Fig. 8.1

(a) On Fig. 8.1, label both the poles on each magnet.

(2023 E 2= 0625/31 558/i(a))
fiE: WERSMIREIREA 2 N ARES I S AR
] e P T A 1] AT S 308 AR X S i NS, SO R4 0 N AR AR 8 55— w4 0% S Ak
% FEWEAMNZEERIA N S N AREAMNZESIL N S,

RS

5. The magnetic field of a bar magnet can be represented by magnetic field lines.

Which diagram shows two magnetic field lines correctly?

A B C D

(2023 F 2= 0625/22 #523/)

6. The diagram shows three small compasses near to a bar magnet.

P

N S@Q

R

Which compasses show the direction of the magnetic field due to the bar magnet?

A PandQ B Ponly C QandR D Qonly
(2024 & 75 0625/13 4524%0)
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7. (a) Fig. 8.1 shows a permanent bar magnet.

Fig. 8.1

Describe an experiment to identify the pattern and directions of the magnetic field lines
around the bar magnet.
You may draw on Fig. 8.1 as part of your answer.

(2024 %75 0625/32 45815i(a))

8. A plotting compass is placed close to the pole of a magnet with poles marked X and Y. The
N pole of the plotting compass points to pole X, as shown.

OF

Pole Y of the magnet is then placed close to another magnet with poles marked P and Q, as
shown. The magnets repel each other.

X Y P Q

magnets repel

Which row is correct?

pole X pole P
A N N
B N S
Cc S N
D S S
(2025 F75 0625/12 452855
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A magnetic field is represented in the diagram by magnetic field lines.

At which point is the magnetic field strongest?

B

[ ]

)

/

(2024 5 7% 0625/21 4525530)
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9. The diagram shows part of the magnetic field around a strong magnet.

In which position does a magnetic pole experience the strongest force?

\
S

(2024 &7 0625/21 £5245)
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10.

Fig. 6.1 shows a person using a magnetic window cleaner. The part on the outside of the window
is attracted to the inside part through the glass window.

Fig. 6.1

Each part of the window cleaner contains two magnets. Fig. 6.2 shows the magnetic field between
the parts of the window cleaner.

bar magnets

inside
window outside
window
Fig. 6.2
(d) State how the field lines in Fig. 6.2 show different strengths of the magnetic field between the

magnets.
(2025 H 7 0625/41 45655 (d))



11. Which row describes the magnetic field around a weak magnet?

direction of field spacing of field lines
A north pole to south pole close together
B north pole to south pole far apart
C south pole to north pole close together
D south pole to north pole far apart

(2025 2= 0625/23 #524/81)

12. The diagrams show two arrangements of a pair of identical bar magnets.

diagram :
diagram 2 ¢ Mg ]

Three points, P, Q and R, are shown.

At which point is the magnetic field due to the magnets weakest and at which point is it

strongest?
weakest strongest
magnetic field magnetic field
A P Q
B P R
Cc Q P
D Q R

(2024 FHZ= 0625/22 #52655)
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(a) A student uses a dry cloth to rub a plastic rod.

State how the plastic rod gains a positive charge from friction between the cloth and the rod.
(2023 7 0625/32 458i(a))
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1. (b) A piece of plastic is charged positively by friction.

State what charge transfers occur during this process.
(2023 475 0625/43 475i(b))

2, A student rubs a plastic rod with a cloth.
Electrons move from the cloth to the rod.
Which statement about the rod is correct?

A ltis negatively charged and is attracted by a negatively charged object.
B Itis negatively charged and is attracted by a positively charged object.
C ltis positively charged and is attracted by a negatively charged object.

D Itis positively charged and is attracted by a positively charged object.
(2025 425 0625/11 $5255)

3. A student rubs a plastic rod with a cloth.
The rod becomes electrically charged and is attracted by a negatively charged object.
Which statement about the rod is correct?

A ltis negatively charged because it has gained electrons.
B Itis negatively charged because it has lost electrons.
C ltis positively charged because it has gained electrons.

D Itis positively charged because it has lost electrons.
(2024 H 2 0625/23 452755)

4. (b) Anplastic rod is rubbed with a cloth. The plastic rod becomes negatively charged and the cloth
becomes positively charged.

(i) Explain why.

(ii) The negatively charged plastic rod is suspended by an insulating thread. Another
negatively charged plastic rod is brought close to the suspended rod.

State what happens to the suspended plastic rod.
(2025 F 7 0625/42 #755i(b))
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Bl 2 (c) Explain how the structure of an electrical conductor differs from the structure of an electrical
insulator.

(2023 £&Z5 0625/43 557/5i(c))
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5. A teacher wishes to show the production of electrostatic charges.

She holds a rod and rubs it with a cotton cloth. A copper rod, a glass rod, a plastic rod and a steel
rod are available.

Which two rods would both be suitable to use?
A acopper rod and a glass rod

B aglass rod and a plastic rod

C aplastic rod and a copper rod

D a plastic rod and a steel rod
(2023 475 0625/13 452850)
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Two charged rods, X and Y, are brought, in turn, near to a negatively charged rod.

X is attracted by the negatively charged rod, and Y is repelled.

What are the charges on X and Y?

charge on X chargeonY
A negative negative
B negative positive
C positive negative
D positive positive

(2025 E 7% 0625/11 42685)
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1. In the diagram, rod R is suspended from an insulating thread.
insulating
thread

Q
R

. Moves away
from rod Q

Q
When the positively charged rod Q is brought close to rod R, rod R moves away from rod Q.

Which conclusion can be made from this observation?

A Rod Ris charged, but it is not possible to identify the sign of the charge.
B Rod R must be positively charged.

C Rod R must be negatively charged.

D Rod R is uncharged.
(2023 &7 0625/12 5528}

2, A charged rod X is placed on a balance and another rod Y is brought close to it, as shown.

=

YI N

X| | X |

__ss3¢l88]\ — .~ J|__es74]88]

Which combination of charges would cause the change in the balance reading shown?

X Y
A negative charge negative charge
B negative charge positive charge
C negative charge no charge
D positive charge no charge

(2024 FZ& 0625/22 452355)
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(b) Three balls, P, Q and R, are electrically charged. The balls are suspended by threads of
insulating material. Fig. 8.1 shows the arrangement.

insulated thread
R

Fig. 8.1

The charge on ball P is positive.

State the charge on ball Q and the charge on ball R.
(2023 %25 0625/32 Hi8Hi(b))

4. Fig. 5.1 shows a metal sphere S. The sphere has been charged with a negative charge.

Fig. 5.1

(b) Fig. 5.3 shows sphere S being spray painted. Sphere S is negatively charged. As the paint
particles exit the wide nozzle of the paint sprayer, they become charged with a positive
charge.

paint sprayer ~ Paint particles

positively
charged nozzle

Fig. 5.3

(i) Explain why the paint particles spread out when they leave the nozzle.
(ii) The sphere can be painted by hand using a paintbrush.
Suggest and explain one advantage to using charged paint from a spray gun to paint

sphere S.
(2024 &7 0625/43 4558i(b))
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A man walks across a carpet. He becomes negatively charged by friction with the carpet.

What happens as he touches a metal object connected to the Earth?

A
B
Cc
D

The man gains electrons.
The man loses electrons.
The man gains protons.

The man loses protons.

(2023 #7 0625/12 452515)
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5. A negatively charged rod is brought close to an isolated, uncharged metal sphere.

isolated, uncharged
negatively charged rod metal sphere

What are the charges on sides P and Q of the sphere?

A
B
C

D

P and Q are both negatively charged.

P and Q are both positively charged.

P is negatively charged and Q is positively charged.

P is positively charged and Q is negatively charged.
(2024 &7 0625/13 552550)
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6. A negatively charged rod is brought near to a metal sphere. A positive charge develops on the
surface of the metal sphere closest to the negatively charged rod.

Why is this?

A

Electrons in the sphere are attracted by the negatively charged rod.

B Electrons in the sphere are repelled by the negatively charged rod.
C Positive charges in the sphere are attracted by the negatively charged rod.
D Positive charges in the sphere are repelled by the negatively charged rod.
(2025 7 0625/22 4524750)
7. A r|>|ositively charged balloon is placed against a wall. The charge makes the balloon stick to the
wall.

Which statement explains this?

A Positive charges on the balloon attract electrons in the wall.
B Positive charges on the balloon attract protons in the wall.
C Positive charges on the balloon repel electrons in the wall.
D Positive charges on the balloon repel protons in the wall.
(2025 25 0625/22 4526)
8. ﬁ;negatively charged plastic rod is brought near to an isolated, uncharged metal sphere and held
ere.

What happens when the metal sphere is earthed?

A
B
Cc
D

Electrons flow from the metal sphere to earth.
Electrons flow from earth to the metal sphere.
Positive charge flows from the metal sphere to earth.

Positive charge flows from earth to the metal sphere.

(2025 425 0625/12 #5278
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Fig. 6.1 shows an isolated metal sphere suspended by an insulating thread from the ceiling.

/

insulating thread

metal sphere

Fig. 6.1

The sphere is negatively charged.

(@) The charge on the sphere produces an electric field in the surroundings.

(i) State what is meant by ‘electric field'.
(2024 E 25 0625/41 56/i(a))
fiE 2 IR AR 2 52 B DB DX
APSE

1. (b) Fig. 7.1 shows a negatively charged metal sphere S.

sphere S

Fig. 7.1
There is an electric field surrounding S.
(i) State what is meant by an electric field.

(2023 &75 0625/41 45 755i(b))

2, (a) State what is meant by an electric field.
(2025 H 25 0625/42 #7Hi(a))

3. Which statement describes the direction of an electric field at a point?
A the direction of the force on a negative charge
B the direction of the force on an N pole
C the direction of the force on a positive charge

D the direction of the force on an S pole
(2023 475 0625/21 452580)
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4. (a) (i) State whatis meant by an electric field.

(ii) Fig. 8.1 shows a negative point charge.

@/

negative point charge

(2025 E 7= 0625/43 £581i(a))

(Z. EEH2ELBHNTZ N

I BT MU O IEIR AT TR R 32 T I, ISR A B N/ Co
IE s B AP Susi A S B B A AR R 1A BT
WP 5K HAPAT I e S A ), B G A2 AT Hi95) D) B

EHTRT 32 B3 01 5 Mg 07 AR TR . SR T 32 W3 00 5 B O I AH I

K Ah; IE:

VRN OE BB IR A ET k. T AR RT3 JIEE . S Eg T ), PR LA IE A
Z 7 .

Which diagram shows the electric field pattern and direction around a positive point charge?

A B C D
(2023 £ 0625/22 452510)
fil s IE o LA A [ A I i AR Y 5 40 A L 7 1) R T b
Bl A & oA MR B, A IR AT H .

WOk Ao
RS

S. (b) Fig. 8.1 shows a negatively charged metal sphere.

Fig. 8.1

On Fig. 8.1, draw four lines to show the electric field and its direction.
(2023 E 7 0625/42 55815i(b))
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(ii) On Fig. 7.1, draw the pattern of the electric field surrounding sphere S and indicate
direction.

(c) Fig. 7.2 shows a small negative charge Z placed near to sphere S.

sphere S

Fig. 7.2
Charge Z experiences a force due to the electric field surrounding S.

On Fig. 7.2, draw an arrow to show the direction of this force on Z.
(2023 475 0625/41 4755i(c))

Fig. 7.1 shows two charged metal plates. X marks the position of the centre of the space between
the plates.

positively charged
|+++++++++ plate

negatively charged
plate

Fig. 7.1

(@) (i) On Fig. 7.1, draw at least four field lines to show the pattern and the direction of
electric field between the two charged plates.

(ii) Describe the effect on a negatively charged particle placed at X.
(2024 H 7 0625/43 457/5i(a))
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8. The diagram shows a charged sphere and the direction of the electric field at point X due to the

sphere.
\X\

charged sphere

An electron is placed at point Y.
Which diagram shows the direction of the force acting on the electron due to the charged sphere?

A B C D

Y*\\\ Y Y Yj

(2024 425 0625/23 #25/81)
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(c) The student connects ball P to earth with a copper wire. Charges from the earth flow in the
copper wire to ball P.

State the name of the electrically charged particles moving in the copper wire.
(2023 7 0625/32 4:88Hi(c))
R BREE, WL aE E B SR R R B BT
%: BHHET.
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1. Which material is a good electrical conductor?
A glass
B copper
C rubber
D wood

(2024 H 7 0625/11 #325/5)

2, Which substances both contain large concentrations of free electrons?
A aluminium and glass
B copper and water
C copper and nylon

D silver and gold
(2023 475 0625/13 5526}40)

3. A student tests the electrical conduction of four materials.

e aluminium

e jron
e plastic
e silver

Which materials are good conductors of electricity?
A aluminium, iron and silver

B aluminium and silver only

C iron, silver and plastic

D plastic only
(2024 H 7% 0625/12 452755)

4. (c) In another experiment, the student compares different electrically conducting and electrically
insulating materials.

(i) State the name of one electrically conducting material and the name of one electrically
insulating material.

(ii) Explain how electrical conducting materials allow a current to pass.
(2025 475 0625/31 557/5i(c))

(Z.BRMEER, BFRME |

LI 267 FL TR FL M PP S S , T = ©, b Q BRI MRS (O, t BIBABENAD (s)
I BB Rt (A),

fE)E A, B mE TR ERB S SRR EERRA MR
o
H H SR A AR, HB sy SR mi i m____ BRRNERER.

BEIE: MR
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Which circuit shows the directions of the conventional current I and the flow of electrons?
A B
{ {
I electrons I electrons
C D
l l
I electrons I electrons
(2024 B 75 0625/23 4528%551)
i BT SRR G EM, EEh k.
AN, RGN IERGR I Atk , AN SLHR T R,
H BB FRE T S EEBRMER, BENSEPrREFnT.
1k B
PSS
5. There is an electric current in a circuit with a battery. This question refers to the positive and

negative terminals of the battery.

Which row correctly describes the directions of the conventional current and the electron flow in
the circuit?

direction of
conventional current

direction of
electron flow

from the negative to
the positive terminal

from the negative to
the positive terminal

from the positive to
the negative terminal

from the positive to
the negative terminal

from the negative to
the positive terminal

from the positive to
the negative terminal

from the negative to
the positive terminal

from the positive to
the negative terminal

(2025 &7 0625/23 4526550)
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6. A power source is connected to a resistor XY.

X
-0
+0
Y
In which directions are the conventional current and the flow of free electrons through the
resistor?
conventional free electron
current flow
A XtoY XtoY
B XtoY Y to X
C Y to X XtoY
D Y to X Y to X

(2023 &2 0625/22 #5255H)

7. The diagram shows an electric circuit.

In which direction do free electrons flow around this circuit and what quantity does the ammeter
measure?

quantity measured

direction of electron flow
by the ammeter

A anticlockwise charge passing each point
in the circuit per unit time

B anticlockwise total charge passing
through the ammeter

C clockwise charge passing each point
in the circuit per unit time

D clockwise total charge passing
through the ammeter

(2023 428 0625/23 55250)
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] Which statement about electric current in a conductor is correct?

A Inad.c. circuit, the electric current gradually decreases along the conductor.
B In ad.c. circuit, the free electrons flow back and forth.
C Inan a.c. circuit, the electric current remains exactly the same all the time.

D Inan a.c. circuit, the flow of charge changes direction continually.
(2023 H 7 0625/12 4525/0)

fE: HI AT AR AR s A2 i HE T FLAT IR B T T R R A

ASE, B SCHE PRI AT R EEN: B A, BT A BT AMEE R CH LR A IRA

TRFFAAIE ;. D X

Wk Do
HBSEE
1.

(a) Describe what is meant by alternating current (a.c.).
(2023 425 0625/33 #9Hi(a))

2. Fig. 3.1 shows black solar panels installed on the roof of a house and a large rechargeable battery.

%% solar panels
electric cable— | [

large
rechargeable{— 1
battery

Fig. 3.1 (not to scale)

The solar panels produce electricity and give a maximum power output of 3.5kW. The efficiency of
the solar panels is 16%.

(c) The solar panels produce direct current (d.c.) and household appliances use alternating
current (a.c.).

State the difference between alternating current and direct current.
(2025 47 0625/42 4i315i(c))



3. A student draws graphs of an a.c. supply and a d.c. supply.
A

e VAN VAN VAN e
[\ [\ [\

o
\j

0

\ N ]
\/ \/ \AN

Which row shows the correct labels for W, X and Y?

label of W a.c. supply d.c. supply
A time X Y
B time Y X
Cc voltage X Y
D voltage Y X

(2024 H 7 0625/22 552611
4. A student writes three statements about electric current.
1 Electric current is a flow of charge.
2  Electric current in a circuit is measured using a voltmeter.
3 The direction of an alternating current (a.c.) continually changes.

Which statements are correct?

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2025 475 0625/13 5527}0)

RAEY 3: FRRET I=Q/t (55 Kk ¥r i)
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il 1 What is an electric current and how is an ammeter positioned in a circuit to measure the current
in a resistor?

what is an positioning
electric current? of an ammeter
A a flow of charge in parallel with the resistor
B a flow of charge in series with the resistor
C a flow of voltage in parallel with the resistor
D a flow of voltage in series with the resistor

(2024 B 7 0625/11 4526})
fif: R R E] o
IR = R ke el S i I VAR N 3 RE Y B B e 2 < E
ik Bo
ARSE )

1. A student uses an ammeter to measure the current in a resistor. He considers three different
circuits, as shown.

1 2 3

-- -- -]

In which of the circuits does the ammeter measure the current in the resistor?

A 1,2and3 B 1and2only C 1only D 3only
(2023 475 0625/13 5525/
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A student tests various materials to determine whether they are electrical conductors or insulators.
The student uses the circuit shown in Fig. 9.1.

4|f“1i

6V battery

switch

& ®

Fig. 9.1
(a) The student connects a piece of tin metal between X and Y.
Describe how the student can determine whether tin is an electrical conductor.
(2024 &5 0625/31 4594i(a))

(C &G —mES5R RS

FELJR R AL I P S S AT R, KRR T =9, HP TR A, QHMALEC, ¢t
B BN so

fEREAHT, WP e HEN R SREfEE, Q = It.
lmin=60s, 1ms=103s, 1ns=10"2s, 1 mA =103 A,

K2 s A
E4IN

AU LR AR AR AT R eS8 ARl s, i Q = It i
;3 2 (c) The currentin alamp is 2.0A. The lamp is switched on for a time of 120s.

Calculate the charge that flows.
(2025 H 7 0625/43 458i(c))
fomI=%1%

Q=1It

Q =2.0x120=240 C

B T RATRY 240 Co
2SS
3.

Fig. 6.1 shows the circuit diagram for a flashlight (torch).

7
=

Fig. 6.1

The electromotive force (e.m.f.) of the battery is 4.5V. The circuit contains a 60Q fixed resistor.
The current in the light-emitting diode (LED) is 0.020A.

(d) Calculate the total charge that flows through the LED in 3600s.
(2023 &7 0625/42 45655i(d))
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(d) In a lightning strike, there is a current of 3.0 x 10*A for 48 ms.

Calculate the charge that flows.
(2023 %725 0625/42 #565i(d))

5. There is a current of 0.60 A in a closed circuit.
How much charge passes a point in the circuit in 2.5 min?

A 024C B 1.5C C 90C D 5400C
(2024 472 0625/21 $i25/8)

6. Fig. 6.1 shows an isolated metal sphere suspended by an insulating thread from the ceiling.

7 i

insulating thread

metal sphere

Fig. 6.1

The sphere is negatively charged.

(ii) Draw on Fig. 6.1 to show the pattern and direction of the electric field produced by
charge on the sphere. Draw at least four lines.

(b) The magnitude of the charge on the sphere is 3.5 x 10~1°C.

An earthed metal wire is touched against the surface of the sphere and the sphere
is discharged.

(i) State what happens in the wire as the sphere is discharged.
(ii) It takes a time of 0.14 ns for the sphere to discharge completely.

Calculate the average current in the earthed wire as the sphere discharges.
(2024 57 0625/41 456/8i(b))
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(a) Define potential difference (p.d.).
(2023 £7Z5 0625/42 5571 (a))
fif: EATE TR T o W, s ST AT R @, W
V=2,
Q
B IR AT I SO I T B
ARSE )

1. Which unit is used for the potential difference (p.d.) between two points in an electrical circuit?

A ampere (A)

B joule (J)
C ohm(Q)
D volt (V)

(2024 FZ= 0625/11 5527/41)

2, Electromotive force (e.m.f.) is defined in terms of the energy supplied in driving which physical
quantity around a complete circuit?

A charge
B resistance
C Dpotential difference (p.d.)

D power
(2025 475 0625/13 5528}40)

3. The electromotive force (e.m.f.) of a battery is 7.5V.

(a) Define the term electromotive force.
(2024 H 7% 0625/41 45755i(a))

4. Which electrical quantity is defined in terms of the energy supplied by a source in driving charge
round a complete circuit?

current
electromotive force

potential difference

O O W

power
(2025 478 0625/23 452755)

AE 2: {EHRERFERAERMSE (Fik k7 iovt)
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A student investigates a circuit containing different combinations of three resistors.
She first uses Circuit A, shown in Fig. 2.1.

Circuit A

o0 o
! |

®

‘—;—il—i}—ii—a—‘

Fig. 2.1

(a) On Fig. 2.1, draw a voltmeter connected to measure the potential difference (p.d.) V
terminals P and Q.

(2024 7 0625/62 5524i(a))
f#: P Q WM BIHER AL, AR R IFBRAE P 52 6] o
% fEP. Q MEHE—ARE NGV BHEERL.
RS

1. Which statement about a voltmeter is correct?
A It has a scale which is marked in amperes (A).
B It must be connected in series in a circuit.

C It measures potential difference (p.d.).

D It must have three terminals.
(2023 &2 0625/11 4526/5)
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A student investigates a light-dependent resistor (LDR).

The student assembles a series circuit consisting of a power supply, a switch, a 470Q resistor and
an LDR.

(b) (i) The student:

* closes the switch

. connects a voltmeter across the 470 Q resistor
*  records the reading on the voltmeter

* opens the switch.

On Fig. 2.1, draw a voltmeter connected to measure the potential difference (p.d.) across
the 470 Q resistor.

(ii) The voltmeter reading is shown in Fig. 2.3.

Fig. 2.3

Record the voltmeter reading V..
(2025 B 7 0625/62 45215i(b))

A student determines the resistance of a resistor.

She uses the apparatus shown in Fig. 2.1.

O O

! metre ruler
| . .
! resistance wire
|
]

\
@ ﬁ T 100.0cm mark

CAR resistor crocodile clip

Fig. 2.1

(a) On Fig. 2.1, draw a voltmeter connected to measure the potential difference (p.d.) across the
resistor.

(2024 475 0625/63 #52/8i(a))
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(b) (i) State the equation which defines electromotive force (e.m.f.) E.

(ii) The e.m.f. of a battery is 9.0V. The battery is in a circuit.

Calculate the work done by the battery when it moves a charge of 30 C around a complete
circuit.
(2023 7 0625/42 4575i(b))

%dJ?&“%/T FEL 5B P37 P 8 50 % LS — R AR FEL D i

W =270J
() E=% ()270 T,

RS

1. Acell has an electromotive force (e.m.f.) of 1.5V.

How much energy is transferred by the cell when it drives 6.0 C of charge round a complete
circuit?

A 4.0J B 40W C 9.0J D 9.0W
(2024 B 75 0625/23 452955%)

2, Which two physical quantities have the unit J/C?
A charge and energy
B charge and potential difference (p.d.)
C electromotive force (e.m.f.) and p.d.

D em.f. and charge
(2024 475 0625/21 552655)
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The diagram shows part of an electric circuit. The reading on the voltmeter is 16 V. The current in
the resistor is 8.0 A.

O,
R S
8.0A P Q

One coulomb of charge flows from P to Q through the resistor.
How much energy is transferred in the resistor?

A 20J B 8.0J Cc 16J D 128J
(2025 475 0625/11 5527 )

Fig. 8.1

On Fig. 8.1, draw four field lines to show the pattern and the direction of the electric field
due to the negative point charge.

(b) The potential difference (p.d.) of a lightning strike is 2.9 x 108V. The energy transferred by the
lightning strike is 4.5 x 10°MJ.

Calculate the charge that flows.
(2025 H 7 0625/43 4581i(b))

(Z. %M Q=It kK7 )

P B0 A HL R B L 5 B — T BB D, R0 B = 5 928 R SR i i
SRR L), XRAV = W,

HEIHFBEHAED_ RHAL, 1V =1J/C; FRAREM THNERPHBRERN W, @i
HUATRN Q.

HURLTERT ) ¢ A AT R @ = It, Hh THISAL A, ¢t BB s, QIR
MHARSGH Q I, Jo Q = It Reafird, HAA__.

e

HEs R (V)5 L Qs B=B v =1

8 U H PR BN R AR, HoRMEhHES RS EN . Bl Q = It KRifr R,

A battery is connected to a circuit. It is switched on for 1.0 minute. During that time, there is a

current of 0.40 A in the circuit and the battery supplies a total of 48 J of energy.

Which row gives the charge that passes and the electromotive force (e.m.f.) of the battery?

charge that passes e.m.f. of the
in 1.0 minute/C battery/V
A 0.40 2.0
B 0.40 120
Cc 24 2.0
D 24 120

(2023 B 7 0625/21 5527:50)
. t=1.0 min = 60 s,
HQ=It#k
Q = 0.40 x 60 = 24 C.
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5. A cell passes a current of 2.0 A in a circuit for 30s. In this time, the cell transfers 120 J of energy.

What is the electromotive force (e.m.f.) of the cell?

A 0.50V B 1.5V Cc 20V D 8.0V

(2025 475 0625/21 45275)

6. In a circuit, two identical lamps are in parallel. The parallel pair of lamps is in series with a resistor
and a battery.

The battery does 120 J of work moving 50 C of charge around the circuit in time ¢.
In each lamp, 40J of work is done by the charge that passes through it in time t.

The electromotive force (e.m.f.) of the battery is E and the potential difference (p.d.) across one
lamp is V.

Which statement about E and V is correct?

A Eis24Vand Vis 0.80V.
B Eis24VandVis1.6V.
C Eis4.8VandVis24V.

D Eis4.8VandVis4.8V.
(2025 425 0625/22 #5250



7. Fig. 7.1 shows two charged metal plates. X marks the position of the centre of the space between
the plates.

positively charged
I+++++++++ plate

negatively charged
plate

Fig. 7.1

(b) During a thunderstorm, an electric field is set up between a cloud and the ground. Charges on
the cloud and on the ground are shown in Fig. 7.2.

cloud
path of
lightning
ground
+ , F 4+ F
Fig. 7.2

The lightning shown in Fig. 7.2 discharges a current of 28000A for 0.0012s.
(i) Calculate the charge that flows from the cloud to the ground.
(ii) The lightning transfers 1.2 x 108J of energy.

Calculate the potential difference between the base of the cloud and the ground.
(2024 E 7 0625/43 £57:i(b))

1424 8E

BA1: B R=V/ILEBHE (Efik ko ki)
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il 1 Which expression is used to calculate electrical resistance?

A charge + potential difference
B current + potential difference
C potential difference + charge

D potential difference + current
(2025 &7 0625/11 452615)

B ol R =73, HBHATRSE RO A R DL o
Wik Do

RS

1. A resistor with a potential difference (p.d.) of 100V across it carries a current of 5.0 mA.
What is the resistance of the resistor?

A 0.50Q B 20Q C 5000 D 20000
(2024 %75 0625/12 4526}41)
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2. A cylinder is made of modelling clay. The modelling clay is an electrical conductor.

Fig. 8.1 shows the cylinder.

cross-sectional area

i length

Fig. 8.1

The cylinder is connected into a circuit.

Fig. 8.2 shows that the circuit also includes a battery of electromotive force (e.m.f.) 9.0V and a
resistor P.

| 9.0V
-4

) —

cylinder of modelling clay

Fig. 8.2

The resistance of P is 4.0Q. The current in P is 1.5A.
(a) Calculate:

(i) the magnitude X of the charge that flows through P in 600s

(ii) the resistance of the cylinder of modelling clay.
(2023 47 0625/41 4585Hi(a))

(Z &BER—THHV. I R]
HLBELF R SO HUR A FLARAE A , SECPRI I R = o

ARGV =IRK I =%; RFWEABBABT_ JofF, R —T/eRE.
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I H HBSETTAEI Vs I R R FSUER S ZI00, SEHi =8B TR —tik. BER R = 1.

Fig. 8.1 shows an arrangement for making an electromagnet. The electromagnet consists of a
solenoid and a core.
]
| [

variable resistor

®

X
direction of [)/
current in
solenoid core of electromagnet

Fig. 8.1

(c) The resistance of the solenoid is 8.0 Q.
The current in the solenoid is 1.2A.

Calculate the potential difference (p.d.) across the solenoid.
(2024 H 2= 0625/31 #81i(c))
: mR=Y14
V=IR
V=12x80=96V
% BEEPIRAEHIZE N 9.6 Vo
RS E 22

3. There is a current of 2.0 A in a resistor of resistance 8.0 Q.

What is the potential difference (p.d.) across the resistor?

A 0.25V B 4.0V C 8.0V D 16V
(2025 425 0625/13 453048)
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4. A student sets up the circuit shown in Fig. 7.1.

0.50A 6.0Q

12V

L &

%

Fig. 7.1

(b) Calculate the potential difference (p.d.) across the 6.0 Q resistor.
(2025 H 7 0625/43 #7Hi(b))

3. Two identical resistors, R, and R,, are connected to a 24V battery, as shown in Fig. 7.1.

24V

Fig. 7.1

The value of each resistor is 50 Q.

(c) Determine the potential difference (p.d.) across R;.

(2023 425 0625/33 2 7/8i(c))

6. A student investigates the resistance R of a diode using the circuit shown in Fig. 2.1.
+ —
—oO o

®

10Q

Fig. 2.1
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(@) The student:

. closes the switch

*  records the voltmeter reading V
* records the ammeter reading I

*  opens the switch.

Fig. 2.2 shows the readings on the voltmeter and the ammeter.

Record the readings on the voltmeter and the ammeter in the first row of Table 2.1.

Fig. 2.2
Table 2.1
resistance between VIV I/A R/Q
Xand Y/Q
10
13 0.83 0.27
20 0.81 4.5
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(c) The student:

connects a 3Q resistor in series with the 10 Q resistor between terminals X and Y, as
shown in Fig. 2.3, and repeats the procedure in (a)

+ -
O O

®

10Q2 3Q

Fig. 2.3

connects the 7Q, 10Q and 3 Q resistors in series between X and Y, as shown in Fig. 2.4,
and repeats the procedure in (a).

+ —
——O0 O
®
10Q 30 7Q
X Y
= H -
Fig. 2.4

Table 2.1 is incomplete.

Complete Table 2.1 by adding the missing values of R and I.

(2024 E 7 0625/62 45255i(c))

fRA2: RIRZENAEE (E5hk kv vox)

SR RS T HMm e Sl BRI R, M R=___ ; MEE. BRI
RELER AL AR (V) 25 (A) FIREE (Q).

RZAEMEIT , FFR N SRR F AR IR IR I L B W i o

FELER ) £ EL LIRS RN BRI VA T BB R = T

s Lo g
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CEED

AN OHMBERE. REERS R AR EN, SRR RIS .

A

I
|I
0—@—0

n
&

(2023 B 2= 0625/12 £526:81)

Which circuit can be used to measure the resistance of a resistor?

Cc

¢

T
()
&

|_

fiE: B RIRR SR AEE, WA AR A AR .

WL FE T FIRAE I S Wi s PELIAE SR P FELBEL VT 2, vl F 6 A5 P REL P i ) P22 Vo

Which two measurements must the student make?

potential difference (p.d.) and diameter

R=1
i Bo
ARSE 22
1. A student measures the resistance of a wire.
A length and current
B potential difference (p.d.) and current
C cross-sectional area and power
D
(2025 475 0625/13 452955
2,

A student determines the resistance of resistor R. She uses a circuit including a voltmeter and an

ammeter.

Which circuit does she use?

(2024 EZ= 0625/21 £526/81)

—F-] -
O ® O
L —
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AE 3 RREBEFIBTSEKAME (5% k ko)

EET R BB, 55 SRR R 5K LK b SRR A
ke

HBPIR it 72 = (22) ()

BRI A = w2 UL SR, 455 Q.

IR A, T =3, SR, Bk

B 1B, R

S BN E e IR N - ¢ TE A A= R A e

(— %BEKFEEAR )
A wire has a uniform circular cross-sectional area.

Which statement is correct?

A The resistance of the wire is directly proportional to its cross-sectional area and inversely
proportional to its diameter.

B The resistance of the wire is directly proportional to its cross-sectional area and inversely
proportional to its length.

C The resistance of the wire is directly proportional to its length and inversely proportional to its
cross-sectional area.

D The resistance of the wire is directly proportional to its length and inversely proportional to its
diameter.

(2023 E 2= 0625/21 Z525:81)

f&: FRPPOREEIR AR I, S AR

R %
WIS R B RIER, SRS . Mk Co
345 5]
1. A nichrome wire, P, has a length of 1.0m and a diameter of 1.0 mm.

A second nichrome wire, Q, has a length of 2.0 m and a diameter of 2.0 mm.

Which statement correctly compares the resistance of Q with that of P?
A The resistance of Q is one-quarter the resistance of P.

B The resistance of Q is one-half the resistance of P.

C The resistance of Q is the same as the resistance of P.

D The resistance of Q is four times the resistance of P.
(2024 7 0625/22 2755
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2, A student set up the electrical circuit that is shown in Fig. 9.1.

. ammeter
metal wire

Ny
E’W@«
/(e

il

voltmeter

Fig. 9.1

(c) The student moves the sliding contact from position A to position B, as shown in Fig. 9.3.

metal bar sliding contact in position A

| | connection

WWW/////{& il

coil of resistance wire

Fig. 9.3

State and explain any effect on the current in the circuit when the sliding contact is moved
from position A to position B.
(2025 7 0625/32 4595i(c))

(= RBEREXFARERL |

IR R RS, SR R = pk . Hibp MEBHER, L KR, A WBEER.
HL P15 SR Y RIE, 5S4 J S H o

B SR (B R T AR5 B AR JRIE

AR G4, 72 = (22)(42): LAy Q.

T KB, MBI, P
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AU BRI AR R BE . M AR B B AR AR, SE T HHEL R AR

A copper wire of length 80 cm and cross-sectional area 0.20 mm? has resistance R.

Which length of copper wire of cross-sectional area 0.40 mm? has resistance R?

A 10cm B 20cm C 40cm D 160cm
(2025 F75 0625/22 5527585)

R BB IRSLRMKEN Ly, R L 18
Ry, L, 0.20mm?
R, — (80 cm) (0‘401111’[12)

IXIR2:R1’ [

APSE )

3.

A wire has a resistance of 8.0 Q.
A second wire of the same material has twice the length and twice the cross-sectional area.
What is the resistance of the second wire?

A 40Q B 8.0Q C 16Q D 32Q
(2023 475 0625/21 4527550)

An electric heater uses a resistance wire of resistance 26 Q. The power dissipated in the resistance
wire is 2500 W.

(b) The resistance wire of the heater has a length of 1.2m and a cross-sectional area of
7.9 x 107" m2.

A new heater is designed using wire of the same material with length 1.8 m and cross-
sectional area 5.8 x 107" m?.

Calculate the resistance of this wire.
(2023 B2 0625/43 456/5i(b))

A cylinder of conducting putty has length [, diameter d and resistance R. The putty is now
moulded into a cylinder of diameter 2d that has the same volume.

; l ;

By which factor does the resistance of the putty cylinder decrease?

A 2 B 4 Cc 8 D 16
(2024 475 0625/23 $52745)
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6. The diagram shows three wires, P, Q and R. They are all made from the same metal.

P Q R
. 2cm |
. 2cm , 4cm , -

O.BCmZ/D 0.8cm? /O ) 1.6cm?

Which list gives the wires in order of resistance, from lowest to highest?

A P->Q->R
B Q->R->P
C R>P->Q

D R->Q-—>P
(2024 425 0625/11 5526/5)

A2 4: ERG—HEEEFRBERE (5 k k koY)

SRFHI LR V 58 SR B T LB SO R, B R = ¥, AADARE (Q).
B ATER B S WP A AR B LR IR L
MR — R EE D R AR, SR Y L R

B M A

L R —F R R R JF R BRI, Jei R = ¥ BTG R A

(- AR EEEEHRELT |
The diagram shows the current—voltage graph for a metal wire.
A
current
0 >
0 voltage

What can be deduced from the graph?

A As voltage increases, the temperature of the wire increases.
B As voltage increases, the temperature of the wire decreases.
C As voltage increases, the resistance of the wire increases.

D As voltage increases, the resistance of the wire remains constant.
(2023 H7E 0625/21 5526/

B EEAL TR, W5V RIEH.
R =Y, YRR, s
ik D.
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1. In this experiment, you will investigate circuits containing different combinations of resistors.
Fig. 2.1 shows circuit A which has been set up for you.

Carry out the following instructions, referring to Fig. 2.1.

O O
®
U 3Q
{1 I e
P Q

N\

D
Fig. 2.1

(f) Another student suggests that potential difference and current for resistor U are proportional.

State how a graph of potential difference against current for resistor U can confirm this
suggestion.

(2023 F 2= 0625/53 #5278i(f))

2, The graph shows the relationship between the current in a circuit component and the potential
difference (p.d.) across it. The graph has a straight section and a curved section.

A
current

0 >
0 p.d.

What happens to the resistance of the component in these two sections as the current increases?

straight section curved section
A resistance increases resistance decreases
B resistance increases resistance increases
C no change in resistance resistance decreases
D no change in resistance resistance increases

(2023 £Z= 0625/22 £527/51)
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(C ABENHESHTESEESE |

B B RTEAENARA S AR

Which diagram shows the current—voltage (I-V) graph for a filament lamp?

A B Cc

S8 O H LR R P T ORI KT 2T B AR L SEE RENAR S P R A A Sl

S PR 7 TE A T RMLIE V 054 S TAER I R = ¥ Wiy
KTAATE RGN, fEIE, SRR | RTMAITATEET, ARk, s
SRR Sl RERE FRREAAE, E R EAE R R

0 > 0 > 0 0
0 % 0 % 0 % 0
(2024 425 0625/22 5527:81)
f: TR, BT, HELEC.
R-Y
WO IEIR I, B IR R # BN . AR R TR AT HUE Ao
AESES |

Y

3. (a) On Fig. 6.1, sketch the current—voltage graph of a filament lamp and explain its shape.

Fig. 6.1
(2023 478 0625/43 45655i(a))
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The graph shows the current—voltage characteristic for a filament lamp.

A
current

0 =
0 voltage

Which statement describes how the resistance of the lamp changes as the voltage increases?

A The resistance decreases to zero.
B The resistance decreases, but not to zero.
The resistance increases.

C
D The resistance remains constant.
R

(2023 &7 0625/22 #52770)

(a) Fig. 7.1 shows a sketch of the current—voltage graph for an electrical component.

current

0 >
0 voltage

Fig. 7.1

(i) Name the electrical component.

Explain how you identified the component from the graph in Fig. 7.1.

(ii) Draw the circuit symbol for this component.
(2025 H 2= 0625/41 7/8i(a))
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6. (b) Fig. 6.2 shows two light-emitting diodes (LEDs) connected in parallel in a circuit. R is a red
LED and G is a green LED.

The voltmeter across the LEDs shows a potential difference (p.d.) of 2.0 V.

®)
+5.0V
| VAR
R \}‘ G \}‘ 2.0V
Fig. 6.2

(i) Fig. 6.3 shows a current-p.d. graph for the LEDs.

80 R G
I/
I
1 i
60 { f
I
Ji
I
INEEEEEEEN NN NN i NN NN
current
mA 40 {
] 7
1
20 f y
/ /
/
y
0
0 1.0 2.0 3.0 4.0
p.d./V

Fig. 6.3

Use Fig. 6.3 to determine the current in the ammeter.

(ii) The connections to the power supply are reversed. State the reading on the ammeter.
(2025 475 0625/43 456/8i(b))

| 4.2.5 BEE SR IR

A BERITERREEE (F5k ok ko)

MU AR, RERLAIRfG . FlEsoiess_

JH s LR Vo Ed B RS T, BN P =1V, Hfih W

LR AR [E] ¢ AORFFAZERY, E=1Ve: THA, VAV, t s, MERHRAN
B WHICIE AL )
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AN SHEBYHE. ARss. FERE, S BER. BE. BB, SRR, EEe
B AFIHE E = IVi,

— &iNGEEES AE, HA E=IVt |
The diagram shows a circuit.

Which energy transfers occur?

A Dbattery — lamp — surrounding air
B battery — surrounding air — battery
C lamp — surrounding air — battery

D surrounding air — lamp — battery
(2023 %7 0625/12 #2750)
fE: MR FERERR IR, AR H R BB TIE.
YIRS RE R, JR¥AE B 1% 2 A B 2 <o
Wik Ao
$Hats]

1. There is a current of 2.0 A in a resistor for a time of 30 s. The potential difference (p.d.) across the
resistor is 12V.

How much energy is transferred in the resistor?

A 125J B 5.0J Cc 180J D 720J
(2025 475 0625/13 45314)

2. In an experiment, a student uses an electrical heater connected to a power supply.

(@) The current in the electrical heater is 2.2 A. The voltage (p.d.) across the heater is 12V.

Calculate the energy transferred to the heater in 90s.
(2024 475 0625/31 45 10i(a))

3. (a) The battery in a laptop computer is connected to a battery charger for 20 minutes.
The potential difference (p.d.) across the battery is 14 V. The current in the battery is 1.8 A.

Calculate the energy transferred to the battery in 20 minutes.
(2024 F 7 0625/32 #:81Fi(a))
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4. Fig. 3.1 shows a mains electric heater used to heat a small room.

shiny metal surface

heating elements

Fig. 3.1

(d) The mains voltage is 230V. The two identical heating elements are connected in parallel
Each heating element has a resistance of 89 Q.

(i) Calculate the current in one heating element.

(ii) Show that the electrical power of the heater is approximately 1200 W. State any equation
you use in words or symbols.

(iii) The heater is 95% efficient at converting electrical work done to thermal energy.

Calculate the thermal energy emitted by the heater in (d)(ii) in 60s. Give your answer to
two significant figures.

(2025 £Z= 0625/42 £53/5i(d))

(= kB P=IV REUHBAEE |

U TR RERRB R EEE, P=1V, Hf P I. VERAGH W, AL Vo

HL R B AR R S I, IFiR) ¢ BRI AE S EBRARLR T, ¢ BIBARI A s.
WL AL I S AR AR, T=9 B QA C,

AR, 1 kW =103 W, 1 h= 3600 s,

sl

K. E=Pt=1IVt, Q=1t

AH LR DR R R A, SaH P = IV R,

An electric fire is connected to a 240V supply and transfers energy at a rate of 1.0kW.

How much charge passes through the fire in 1.0h?

A 42C B 250C C 15x10*C
(2023 B Z& 0625/22 5527550)

. P=10kW=1.0x10W, t=1.0h=3.6 x 103 s,

D 24x10°C

B P=1IV1}

_ P __1.0x10% __ 25
I_\_/— 210 _FA°
HQ=ItH

Q=2 x36x10%=15x10*C. #ukC.
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5.

Fig. 6.1 shows the circuit diagram for a flashlight (torch).

74
=

Fig. 6.1

The electromotive force (e.m.f.) of the battery is 4.5V. The circuit contains a 60Q fixed resistor.
The current in the light-emitting diode (LED) is 0.020A.

(c) The chemical energy stored in the battery is 1050 J.

Show that the flashlight operates for approximately 3 h.
(2023 &7F 0625/42 45655i(c))

Fig. 9.1 shows a wireless charging plate used to charge the battery in a mobile phone (cell phone)
The coil of wire is part of an electric circuit.

charging plate coil of wire

Fig. 9.1
The charging plate is connected to an a.c. power supply. The power supply is turned on.

(c) The mobile phone battery can be recharged using this charging plate and stores 4.5 x 10%J
of energy when fully recharged. The current in the secondary coil is 0.63 A when the output

voltage is 12V.
(i) Calculate the time taken to fully recharge a completely uncharged battery.

(ii) Calculate the charge passing through the battery in 60s.
(2024 475 0625/42 #9i(c))

A2 2: B P=IVEREIIER (F5hk ki)

FEL ) 2R R B T B I (] B RS B HLRE . P = 2
[l — oG E A V. B EE A TR, P=_ YRS EN B, £GP =1°R.
R ARG AR R Ry, ThEph_ (W) PRI B B i) s B AR — 30

%2 IV Rk
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| ez wm s, R S T P = IV REHK.
There is a current I in a resistor. The potential difference (p.d.) across the resistor is V.

What does the product IV represent?

A the charge flowing through the resistor
B the energy transferred by the resistor
C the power dissipated by the resistor

D the resistance of the resistor
(2025 %2 0625/12 5530581)
fif: HEINIRER AR
P=1V,
e IV Fn i BHAER D& . ik Co

RS2

1. An electric heater uses a resistance wire of resistance 26 Q. The power dissipated in the resistance
wire is 2500 W.

(a) Calculate the current in the resistance wire.

(2023 7= 0625/43 £565i(a))



Fig. 9.1 shows an electric water heater. The heater is connected to the mains electrical supply.

\\

S @ }water heater

plastic cover — |

/\
W—

Fig. 9.1

Fig. 9.2 shows the electrical safety label for the heater.

Water Heater Model xxxxxx1
230V (volts)
720W (watts)

Disconnect from the mains supply before removing the plastic cover.

Fig. 9.2

(a) (i) Explain why the safety label states, ‘Disconnect from the mains supply before removing
the plastic cover.’

(ii) The heater is switched on.

Calculate the current in the heater. Use the information in Fig. 9.2.
(2023 475 0625/32 559/4i(a))

The table gives data for four different electrical devices.

Which device develops the greatest power?

device voltage current
A car headlight 12V 3.0A
B cooling fan 110V 0.40A
C electric spark generator 400kV 0.10mA
D mains lamp 240V 0.20A

(2025 2= 0625/11 5527551)
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A2 3. AT RAEFERZE (Fik ki)

HI)H P RN RERNPUE, XRAKX AN P =1V, P. I. VA58 W, AL V.

FHASTERT ] t WS RIREE D B = Pt; AT RORFSEy, Dhm_ R8fr, WA
YR
1 kW h DR 1 kW B A TAE 1 h FrferReR: mes T SRET I,

B TR (kW): /N (h)s R (kWh)

AUH B Th R fEH A 1 kW h ey, S5 E = Pt AR,

Fig. 9.1 shows an electric kettle.

7 0

N

Fig. 9.1

(@) (i) The power input of the kettle is 1.5kW. The potential difference of the mains electrical
supply for the kettle is 220 V.

Calculate the current in the kettle when it is switched on.

(ii) The 1.5kW kettle is used for a total of 4.0 hours. The cost of 1.0kW h of electrical energy
is 14 pennies (p).

Calculate the cost of the energy used by the kettle in 4.0 hours.
(2023 £ 0625/32 559/ (a))
i 1.5kW=1500 W, i P =1V 1%
I=£=U00~68A
ME=Pt{F E=15x40=6.0kWh
THH=60x14=84p
% BN 6.8 A, fHA] 4.0 h AHEER 84 po

RS2

1. The cost of electrical energy is $0.25 for each unit of 1kWh. A 2200 W heater is switched on for
48 minutes.

What is the cost of this use?

A $0.44 B $0.55 C §26 D $440
(2023 B% 0625/23 452618
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2, A television uses many electrical components.

(d) The energy used by the television in one hour is 0.14kWh. The cost of one kWh of energy
is 36 cents.

Calculate the cost of using the television for 6.0 hours.
(2025 &7 0625/31 4581i(d))
3. (c) (i) Define the kilowatt-hour (kW h) in words.

(i) A small lamp illuminates an electric oven. The lamp has an output power of 25W and
operates for 220 hours in one year. The p.d. across the lamp is 230 V.

1. Calculate the energy transferred by the lamp in one year. Give your answer in kW h.

2. Calculate the current in the lamp.
(2025 H 25 0625/42 #7Hi(c))

1 4.3.1 B BAE Sr BT M

A PR SIHREEE AR (Fkokkok )

FL It P PR AT 5 FnTe it s RO SEHAF S AME e Jo it . PR H 2RI ThRE -
FIEARA MR BB XEZTE, 2BERE .

FEIENA R HRHRIE WS RISk 2 FE Y FRH 2 ) 22 FL B

R T R AR PR PSRRI RN .

R ST i1 1208 i e CEN

A M BUTCAF RS TSI, SSHAMERNMAAS . BN & it

[ — EBDINTREFHS
Which circuit contains a thermistor and a heater?
A B
| |
PR ~
~  H Z HIT]
C D

H ]

(2025 FZ 0625/12 453 180)
i R AT R AR T R PR, 4 B TE AN o
D[] B A SR AN #ER . % Do
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1. Which circuit contains a light-dependent resistor (LDR)?

(2025 428 0625/22 4527480)
2. Fig. 9.1 shows a series circuit. Two of the components in the circuit are labelled.

power
supply
o

oo ®

®—

Fig. 9.1

(a) State the name of two other components in the circuit.
(2023 E 7 0625/31 4i95Fi(a))

3. (a) Fig. 8.1 shows the electrical symbols for some circuit components.

Draw a line from each electrical symbol to the name of the circuit component it represents.

electrical symbol circuit component
111+ fuse
lamp
—
heater
_®_ thermistor
Fig. 8.1

(2023 2= 0625/33 #8/Fi(a))
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4. Which symbol represents a device that contains a current-carrying coil in a magnetic field?

A B C D
—rrr—- —@)— = =
(2024 &7Z= 0625/13 #5295)

(Z. &BEEEBFERRFTS |

C B ARERS RN, IR LB AR R RO |
LR G AL BT LI, HEE DR A .

ML AN Rl TR I, A ERENTCE s RGO RR:, FFE N A

HEL PR AR DN T W o) LA 2, AR R AE T M . ST RESEEATN RS 455
H Ve

Bede HEHERR, BEE JFBR

R PSR PR R A ) L S SEiy SRR E RN 3L PR AT S

Fig. 8.1 shows part of a circuit for measuring the resistance of a lamp.

®

X

Fig. 8.1

(a) Draw on Fig. 8.1 to show how to connect a voltmeter to measure the potential difference
across the lamp. Use the electrical symbol for a voltmeter.

(2024 % 0625/33 5i8Mi(a))
T JTWRZES A5 Wi U FE A2 T A B i, PR Y B YA T A i 1 ] o

FEIE] 8.1 . MATH WA 5| — 5 P4, FEPIZZ I B AR AT VR B R A5
& EREITIIFEK.
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5. A student investigates circuits containing different combinations of resistors.

Circuit Aiis shown in Fig. 3.1. Circuit A is not complete.

Rp

P R, Q
Fig. 3.1

(@) On Fig. 3.1, complete the circuit to show a voltmeter connected to measure the potential
difference (p.d.) across the terminals P and Q.

(2025 E 2= 0625/63 £531i(a))

6. The diagram shows a torch containing two cells, a switch and a lamp.

cells

plastic
case

brass
connecting
strip lamp

switch

Which circuit diagram is correct for the torch?

B Cc D

H H _____1_{ [ T{

(2024 %475 0625/13 £f528/81)
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7. A teacher connects the circuit shown in Fig. 9.1.

ammeter 1

_ switch

ammeter 2

Fig. 9.1

(c) The teacher draws a circuit diagram for the circuit in Fig. 9.1. The circuit diagram is
not completed.

Fig. 9.2 shows the teacher’s incomplete circuit diagram.

ammeter 1

Fig. 9.2

Complete the circuit diagram by adding the symbols correctly connected.
(2025 47 0625/31 495Fi(c))

(c) Acircuit consists of a d.c. power supply, a lamp and a thermistor.
(i) Draw a circuit diagram of these components connected in series.

(ii) Explain what happens in the circuit you have drawn in (c)(i) when the temperature of the
thermistor is increased.

(2023 £ 75 0625/42 55755i(c))

(= EARE S5 RHRALE )

SRR RS WAARMAERER Em—a__ MEHAREEL, SO\ B
REL AT 34252 4 T LA o
ML s A A, eI BT n— 20 /i R Sl ik ABHAER.

S (LB 5 L s TR T R ek KPR LA s FRLBELAY SRR BRI, 4550 Qo
B R RN

H UL A . Sk e R BRI, SEF S Sk AR, FAIW TR
{5l 3

(@) Draw the circuit symbol for a potential divider.
(2024 £ 0625/42 557/Hi(a))

fi#: Wy s A = AR SE A R R R R A e . A LT I AR S AR AR R b kO
T EL4R [ FLEHL R

% BB =i o a5
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9. In this experiment, you will investigate the resistance of a wire.

Refer to Fig. 2.1.

(V) resistance
/ sliding wire
contact S

Fig. 2.1

(e) A variable resistor is a circuit component that can be made using a coil of resistance wire.

Draw the electrical symbol for a variable resistor.
(2024 H 2 0625/51 55215i(e))

10. A student investigates a circuit containing different combinations of three resistors.
She first uses Circuit A, shown in Fig. 2.1.

Circuit A

o o
I !

®

'—;—ll—ll—ll—a—'

Fig. 2.1

(e) A student investigates the resistors in Circuit A using a variable resistor to change the current
in the circuit.

(i) Inthe space below, draw the symbol for a variable resistor.

(ii) Suggest one advantage of using a variable resistor to change the current in the circuit.
(2024 F£7F 0625/62 552/Hi(e))
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1. In this experiment, you will investigate circuits containing different combinations of resistors.

Fig. 2.1 shows circuit A which has been set up for you.

Carry out the following instructions, referring to Fig. 2.1.

o O
®
U 3Q
LT :]—'—
P Q
O,
Fig. 2.1

(a) Circuit A
Close the switch.
Measure, and record in Table 2.1, the potential difference (p.d.) V across resistor U.

Measure, and record in Table 2.1, the current I in the circuit.

Open the switch.
Table 2.1
circuit VIV I/A R/IQ
A
B
(o

(e) A student determines the resistance of resistor U using a variable resistor to control the
current in the circuit.

(i) Briefly explain one advantage of using a variable resistor for this purpose rather than the
procedure carried out in (a), (b) and (c).

(ii) Draw the circuit symbol for a variable resistor.
(2023 B 7 0625/53 552/Hi(e))
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12. A student investigates the resistances of identical wires connected in parallel.

She uses the circuit shown in Fig. 2.1.

Xe Y
\ 4
®
wire A A
[ _
. B
wire B B
[ _
wire C ¢ . .
B/ crocodile clips
[

Fig. 2.1

(e) Briefly explain why resistor Ry, shown in Fig. 2.1, must remain in place throughout
the experiment.
(2025 475 0625/63 45254i(e))

A2 2: AW S EREFIEET (F5k Kk Yoy i)

G LTSRN, A IR PR R, R BREREIITREY
¥, :

HLBE AT 2 AN SCERIN . B2 AT B2 SR AR A s B BT HYTT G Wi SO RE AR TTAT: . IR AR P %
ARSI

VI TFOR T REFEAE SOl P RE RS TC AR S5 % . WSS BRI T A P TG P25

AR AR W LI LRI, L R Pl v 95 R 5 A SRR L L o

B RAaER: e
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AN HHBIES SN RE KA HEEE, HBRLeoit TR, BRI AL IR GiEER
5P i o
A student connects the circuit shown.

—— b

1

bell—|

=
e

4

Which switches must be closed for the bell to ring without lighting the lamp?

A 1and2only B 1and3only C 1,3and4 D 2,3and4
(2023 H 7 0625/11 452915
fi EURERN RS, PR 1 DA E.
il LS T TE SR TR ST B P 5 T B . JF % 3 A JHAT 65
KIS O% 2 (REFITHE, KTHIRSE: JFR 4 RFEWTHF .
#i%k Bo
XI55

1. (a) A student connects a circuit with two lamps and three switches, S,, S, and S, as shown in
Fig. 8.1.

6.0V
S1 SS

i

%\

X

Fig. 8.1

(i) The student switches on one lamp.
State which switches the student closes to switch on only one lamp.

(ii) The student opens all the switches then switches on two lamps.
State which switches the student closes to switch on two lamps.
(2024 475 0625/33 458/4i(a))
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2,

3.

X, Y and Z are lamps.

+ —
O (o}

=

In which lamps is there a current?

o+
(0]

A
B
Cc

D

x x N |x
NN

key
v = current in lamp

X =no current in lamp

x O % &N

(2023 £Z= 0625/12 £528181)

o+

ol

The circuit shown contains three switches and four lamps P, Q, R and S.

—— b {—

switch 1
lamp P

switch 2 lamp Q

lamp R

switch 3
lamp S

Which switches must be closed to light only lamps P and R?

A
B
Cc

D

switch 1 only
switch 1 and switch 2
switch 1 and switch 3

switch 2 and switch 3

(2023 E 7 0625/23 452845)
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A2 3 HIRE MR FEREE (Fik ok k)

At L R P REL iR AR AR TG s NTC A RS R BBy, PR
Yokl (LDR) S HEHEEERAA TR JesmeoR, mpi____, MHE-OtREZmEA .
TER R B A IR i AR, (e ae i BN, B K. RERERALA Q;

I BERNG IR H i 4 B AR BE KR o
2= N N RN

SN S P NTC Pl EE LDR, BR3¢ R B sk AW st SRREit, S Wil e sk s /8
AR HL B
(— ASHAERSE=ERERD ]

A light-dependent resistor (LDR) has a low resistance in high light intensity and a high resistance
in the dark.

Jii%y

(a) Sketch a graph of resistance (y-axis) against light intensity (x-axis) for an LDR.
(2025 7 0625/42 4555i(a))

g M FROUE, MR R .

LDR HEEBOR , FBHBIN, P 2RI 5 4 K T e

B WIARKRRH S AR A ESEATE R, AR SRR AT
RS

1. What is a thermistor?

A a container to keep a hot liquid warm
B a circuit to control room temperature
C atemperature-dependent resistor

D a heater for a room
(2024 &75 0625/11 452845)

2 The diagram shows a circuit.

Which change causes the bulb in the circuit to become brighter?
A adecrease in light intensity

B adecrease in temperature

C anincrease in light intensity

D anincrease in temperature
(2023 %7 0625/12 #52955)

76




3. A student connects the electrical circuit shown in Fig. 9.1.

. ammeter
metal wire

thermistor
Fig. 9.1

(c) The student increases the temperature of the thermistor.

State and explain what happens to the current in the circuit.
(2024 7% 0625/32 #945i(c))

(. %fIERBEE, BHZESE )

4R B FACHECRIE (NTC thermistor) [IEBEFHRART, B : Sl (LDR) )
SEHHEAR, BB

FEHLIAL VIS, ERIBS HE B8 UL R, O M0 L V, = V, s UL FE 6053
HIh QR V.

kML AR BB PRI R R K RPN . MBI AR . B TFRLAPI A . R B .

AU B FRICHRE A Ak rL AR 2R BN ST AR RS ARt AR 2 FEAE (L

The diagram shows a circuit that switches on a lamp when there is a change in the environment.

S -

\
S - ®
I

I S

Which change in the environment causes the lamp to be switched on?

A adecrease in light intensity
B adecrease in temperature
C anincrease in light intensity

D anincrease in temperature
(2023 H 7 0625/22 #2951
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fig: B BT A PECRIE, BT I, HARE Ry /N,
BT 7 E B L BH 5 K HEL AR 2R R AL SR 0 I S5 R B Ry, . T Ry, ANAE

R
Voo = Vemo 4R,
Ry WNEF, Vi BEK, RN, HIFMsEG, Tk, #EE D,
ABSESED|
4. A resistor and a thermistor are connected in a series circuit, as shown.
D)
|' NG
{ e~
ﬂ)
N
What happens to the readings on the ammeter and the voltmeter when the thermistor is heated?
ammeter reading | voltmeter reading
A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2025 2= 0625/12 £529/81)

5. The diagram shows two circuits.

Each relay is normally open when there is no current in the coil.

circuit 1 circuit 2
T o6V in o6V
N4 “ N N4 “
g —
A B I — —
L l o0V L l o0V

Which environmental conditions will cause the light-emitting diodes in circuit 1 and circuit 2 both

to emit light?
temperature light intensity
A high high
B high low
C low high
D low low

(2024 2= 0625/23 /3 1/81)
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AAEL 4 WREFTT mFIRT ZARE (E 5k ok k)

SHRERA Sk I EN R, S e B AR, A
WS ARE R RER,, IR ARIE, WEEGERIRTT MEAMEE  —A B R LR AR B IE

[ I, BT BETE A A A B o

RI AR (LED) FEIE [l fh B IFA RIS I %0, B BN A& s 77 1 S AN 35 K B B
B B IR

AH LS AR BRI O R IR BT ARSI, e A R JRIEAR I R ST LR T [ A A A%

F AR

(= ENRBERGEERSHE |

Fig. 6.1 shows the circuit diagram for a flashlight (torch).

Nl
N
g

Fig. 6.1

The electromotive force (e.m.f.) of the battery is 4.5V. The circuit contains a 60Q fixed resistor.
The current in the light-emitting diode (LED) is 0.020A.

(b) Explain why the LED does not light up if the battery is reversed.
(2023 %75 0625/42 456i(b))
fiE: b EEE ROk LED W& SRR TT 10 5], LED AbF 51 fhi o
LED J [ FHAR K, HBE A iR, BT L.
% B FEAE LED Ik &, MR AREE .

RS E R
1. A student investigates the resistance R of a diode using the circuit shown in Fig. 2.1.
+ —
—O o

Fig. 2.1

(e) A student attempts to set up the circuit shown in Fig. 2.1. The student finds that the ammeter
does not give a reading when the circuit is complete. The ammeter is not broken.

Suggest what the student may have done incorrectly while setting up the circuit.
(2024 B 7 0625/62 552/i(e))
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A diode and a resistor are connected across a variable d.c. supply. Terminal X is initially positive

and at a maximum value. The potential difference (p.d.) across XY is adjusted so that it changes,
as shown by the graph.

A
X0 p.d. across XY

0 \
0 \ time

Which graph shows how the current in the circuit (from X to Y) varies during the same time

\j

Yo

interval?
A B
current current
o- . ol / :
(|) \ time ?/ time
C D
current current
0 > 0 >

—e

time (|) \ time

(2024 2= 0625/21 £527/81)

In which circuit does the lamp light?

A B

(2025 &7 0625/23 452935)
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4. In which circuit do both lamps light?

e e e e
X X X —R—K

(2024 #7F 0625/22 45295)

(Z.HEREANNHSE )

i

SHRERA VR IERWENSE, S ER AL
B2 LA AR P TS 1 ERER— A AR, AR PR SR, RO
PUA AR A A SRR B I, B R AT AR, E o AR

w4 Rk

AUH MBS ARE R SEBIERT, JesriE. SR AW AR R A Sl

Which electrical device is used to convert a.c. to d.c.?
A diode
B relay
C thermistor

D transformer
(2025 B2 0625/22 453055)

i “ARE ARV AT R RS, TR A R RS . R A
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5. An alternating (a.c.) supply is connected to a diode and a resistor in series.
a.c. supply a.c. supply
Vv —O0 N O————

NANVA
VARV,

Which graph shows how the potential difference V across the resistor varies with time {?

~y

N o
7 I

%

o o

A B
vE v

IIVANYAW
VAV

NAWA :

(2023 425 0625/21 £529/81)

o
™y
o

6. The circuit diagram shows a circuit used to run a d.c. motor from an a.c. supply.

N
1

l P

~ O
A

T N
A
N

Which graph shows the current in the motor?

A
A
current l/\ /\ current
0 > 0 =
(l) \/ time 0 time

Cc D

current l/\ /\ current
0 > 0 >

(I) time

(2023 %475 0625/22 £529/81)

time

- —
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| 4.3.2 Bk IR 5 3FBAMAR B

AAE 1 SERBEAE (FFk kok k)

G HEBRORE RO AR R R IRE ), ALRREE, 4558 V.
LA FIRERIRIN , et ESEATTT 1A s UK B IEAREUE , i IEAR B ARG & r s34 T A raEh )

o

HEL ] 1 B BB ST FEL Bl 2

wR WAFBIOA: A

EZAN A H BRI R AR s AT R SRS AN B, BRI & B SR IE 1

s BT BRI R B A o

dfn

(—. BEEEEN, & ]

Four 2.0V cells are connected together in series to make a battery, as shown.

pinininls

What is the combined electromotive force (e.m.f.) of the battery?

A 050V B 20V C 6.0V D 8.0V
(2025 £Z5 0625/12 5532/81)
i VU R 1 S IEC, BN
E=4x20V
E=80V
ik Do
PSS

1. Fig. 7.1 shows a lamp connected in series with four 1.5V cells and an ammeter. A voltmeter is
connected across the lamp.

Ol

©

A

L
«Q
N

(a) Determine the potential difference across the four cells.
(2025 47 0625/32 #7/5i(a))

&3



A teacher makes a circuit using three 1.5V cells and two 20 Q resistors connected in series.

il

l_|

Which row gives the combined electromotive force (e.m.f.) of the cells and the combined
resistance of the resistors?

combined combined
em.f./V resistance/Q
A 1.5 10
B 1.5 40
Cc 45 10
D 45 40

(2025 H 7 0625/11 53 15)
A student investigates an electric circuit. Fig. 9.1 shows the student’s circuit.

6.0V

- ——

Fig. 9.1

(@) (i) Describe the purpose of the variable resistor in Fig. 9.1.
(ii) The student uses cells with an electromotive force (e.m.f.) of 1.5V.

Determine the number of cells needed for the 6.0V battery in Fig. 9.1.
(2023 475 0625/31 559/4i(a))
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Fig. 8.1 shows an arrangement for making an electromagnet. The electromagnet consists of a
solenoid and a core.

variable resistor

®

X
direction of D/
current in
solenoid core of electromagnet

Fig. 8.1
(@) (i) The electromagnet is a temporary magnet.
State one material which is suitable for the core of the electromagnet.

(ii) The battery is made from cells connected in series. Each cell in the battery has an
electromotive force (e.m.f.) of 1.5V.

Calculate the number of cells in the battery in Fig. 8.1.
(2024 H 7 0625/31 #i8Hi(a))

(= REEmEELRRER

FLIE P A O 1 AR BB 20 SCE . oo Rk EREKEBR A AL .
FR IR P REL A S R RH 45 T 45 LR : Ry = Ry + Ry + -, MRHAAALRERE (),

B MIE; A

A MBI 3 SRR B BB BRI, J85 Ry = Ry + Ry + o

Fig. 9.1 shows two resistors connected in series.
20Q 40Q
Fig. 9.1

(a) Calculate the combined resistance of the two resistors in series.
(2025 75 0625/32 4598i(a))

fif: PR RH AR R,
Ry =R, + R,
=20Q+40 Q
=60

2 WL PR S R R 60 Q.
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5. Two identical resistors, R, and R,, are connected to a 24V battery, as shown in Fig. 7.1.

24V

Fig. 7.1

The value of each resistor is 50 Q.

(a) Calculate the combined resistance of R, and R, when they are connected as shown
in Fig. 7.1.

(2023 4725 0625/33 2 7/8i(a))

6. A teacher connects the circuit shown in Fig. 9.1.

ammeter 1

Fig. 9.1

(a) Give the name for the way the components are connected in this circuit.
(2025 47 0625/31 #9/Fi(a))
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In which circuit does the ammeter read 2.0 A?

A B

4] -]

] ]
6.0Q 6.0Q 3.0Q 3.0Q
C D
6.0V 18V

Loyl |-
1 'Il 1 'Il

— —
6.0Q 6.0Q 3.0Q 3.0Q

(2025 E 2= 0625/12 #5307)

The electromotive force (e.m.f.) of a battery is 7.5V.

(b) The battery is connected in series with a variable resistor and a 30 Q resistor. The battery is
made using 1.5V cells.

(i) Draw a circuit diagram that shows all the 1.5V cells connected to produce an e.m.f.
of 7.5V, the variable resistor and the 30 Q resistor.

(ii) The resistance of the variable resistor can be varied from 0Q to a maximum resistance
of 150 Q.

Using the axes in Fig. 7.1, draw a graph to show how the current in the circuit varies with
the resistance of the variable resistor as it increases from 0Q to 150 Q.

Determine and label the value of the maximum current on the y-axis.

current/A

0 1 1
0 75 150

resistance of variable resistor/Q

Fig. 7.1

(2024 2= 0625/41 £ 7/5i(b))
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(Z. aBRREETENEZM ]

AR, AL RN RS R AT 2RI, R R B A TR B
TTAHEPRESEZ E=V 4+ + .
F—HR T, BV =IR, Juifpimehssss Hp g o

FEL Bl H R B 22 BRI ARG (V) FRRHERALARREE (Q), HRMAALAZRE: (A).
gk K% N IFLG

AUH BT, IFan RIS ST RN, BE E=V +V + ...

{5l @1 3 A potential divider is made by connecting a light-dependent resistor (LDR) and a thermistor in
series. Fig. 6.1 shows the potential divider, a voltmeter and a direct current (d.c.) power supply
connected into a circuit.

o—

X
{7+
O,
Fig. 6.1

The voltmeter measures the potential difference (p.d.) across the LDR.

(b) The electromotive force (e.m.f.) of the supply is E.

Describe how the p.d. across the thermistor can be determined using the reading on the
voltmeter.

(2024 425 0625/41 #5655i(b))
i WHRERTECNV, mHBKBEAREERRE
Visoam = E — Vo

% Rl B R ERTA, e 8 i r S i ) FEL 52

PSS
9. A 5.0Q resistor is connected in series with a 10 Q resistor.

There is a constant current in the 5.0 Q resistor.

Which statement about the two resistors is correct?

A The current is greater in the 5.0 Q resistor.

B The current is greater in the 10Q resistor.

C The potential difference (p.d.) is greater across the 5.0 Q resistor.

D The potential difference (p.d.) is greater across the 10 Q resistor.
(2025 425 0625/11 %529)
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10. Fig. 6.1 shows the circuit diagram for a flashlight (torch).

0

N
1

Fig. 6.1

The electromotive force (e.m.f.) of the battery is 4.5V. The circuit contains a 60Q fixed resistor.
The current in the light-emitting diode (LED) is 0.020A.

(a) Calculate the potential difference (p.d.) across the LED.
(2023 475 0625/42 556/4i(a))

11.  Astudent sets up the circuit shown in Fig. 7.1.

0.50A 6.0

12V

T -

&

Fig. 7.1

(c) Show that the p.d. across the 20 Q resistor is 9.0V.
(2025 HZE 0625/43 #57Hi(c))

AE 2. BRAFEHRANE (F5k kok ki)

G FERERE A SBR[ IR M PR S P i M, ALV R
HURSE T & SO R, FIEERALA A

B SRS . — S5 SCBRWITIN . AR SE 0 SRR AT AT 4K . FHER T AMKSE TAR.

HLR AR I, I B R IR S Bt 2 G FELBEL DS . FLTR LR ; P =UI, Wik

R, DB W
gk W WA Bk
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I R M BUFERATIR . SCBETT QBB SRR I, ST H 2% S 14 188 Db 28 R0 7 i ) L o

(= & & Z R R E BRI AT

Fig. 2.1 shows solar-powered traffic warning lights.

solar cell

The energy from the solar cell is stored in a battery.

(b) The two lights in Fig. 2.1 are connected in parallel.

State one advantage of a parallel connection in a lighting circuit.
(2024 H 7 0625/43 4528 (b))
fE: PRKTIFHR, A SCBNL . B — SR T RN, SCHIIT . 55— ST 5 L IR B A [ B o
% —RITHIRN . SB—RATVIREL .
ARSE 22

1. Lamps can be connected in series or in parallel to a power supply.

What is an advantage of connecting the lamps in parallel rather than in series?
A All of the lamps can be switched on and off using the same switch.

B Fewer connecting leads are needed to make the circuit.

C When one lamp stops working, the others may continue to work.

D Less power is transferred from the supply.
(2025 478 0625/21 42955)
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3.

Two lamps are connected in parallel.

Which switches must be closed so that both lamps light?
A S;and S;only

B S;and S;only

C S;and S;only

D S4S;andS;

(2023 F 2= 0625/12 #5295)

The circuit shown contains three switches and four lamps P, Q, R and S.

— b {—

switch 1
lamp P
switch 2 lamp Q
‘ ~
lamp R
switch 3
| lamp S

Which switches must be closed to light only lamps P and R?

A
B
C
D

switch 1 only
switch 1 and switch 2
switch 1 and switch 3

switch 2 and switch 3

(2023 2= 0625/13 £528/81)
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4. The battery on a bicycle is connected in parallel to its lamp and bell.

The circuit includes two switches, S; and S..

bell\\@ s,

The cyclist closes S to light the lamp.

She then also closes S, to sound the bell.

What happens to the current in the battery and the power output from the battery when the cyclist

closes S,?
current in power output
the battery from the battery
A increases increases
B increases stays the same
C stays the same increases
D stays the same stays the same

(2023 F 2= 0625/11 552741)

(Z ETASRAZET RS |

EPER ERET A R ETIR N, RANTURBERRSR R T RE ERREA
FHECHE I TR ARRE TR HRTE—SBEEIR: % S8 P i F AR 45

EaR SR AR E TR Ll . B L, T Ao
R ST LM
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Pl 2 The circuit diagram shows a battery connected to two resistors. Four labelled ammeters are
connected into the circuit.

Which ammeter shows the largest reading?

(2023 F 2= 0625/12 252845)

B BRI SCHE PRI U
U

14 = 500
Ip=1Ic= 1‘(0]9
SR ENNE =N e
S Ip RTPAE—CB IR, MR D B3R K. #E Do
RS E D)
5. The circuit diagram shows two identical lamps connected in parallel to a cell. Three ammeters, X,

Y and Z, are also connected in the circuit, as shown.

X \

Y
—=O—X)—
Z

Which statement about the current in X is correct?

A ltis equal to the current in Y and to the current in Z.
B Itis less than either the currentin Y or the current in Z.
C ltis equal to the sum of the current in Y and the current in Z.

D Itis equal to the difference between the current in Y and the current in Z.
(2023 H 7 0625/21 #52850)



Which circuit shows possible correct values for the currents?

4.0A 8.0A 1.0A 4.0A

2.0A 2.0A 4.0A 4.0A

(2025 425 0625/23 4/53045)

A washing machine has an electric motor and an electric heater. Fig. 7.1 shows a simplified circuit
diagram for the washing machine.

—0 ~Nv O/

N
M

Fig. 7.1

The heater has a resistance of 25Q and the power supply has an electromotive force (e.m.f.)
of 230 V.

(d) The current in the motor is 1.6A.
Determine the reading on the ammeter in Fig. 7.1. Explain your answer.
(2024 475 0625/42 55735i(d))
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A cell is connected to a parallel combination of a 2.0 Q resistor and a 4.0 Q resistor. The current in
the 4.0Q resistor is 1.0A.

2.0Q
— 1+
40Q
——]
1.0A
What is the current in the cell?
A 1.0A B 15A C 20A D 3.0A
(2025 B 25 0625/22 5531/5)
| =. £S5 EIHRFAHFRE LR |
ORI, SRS TRBEHZA: Ry = R, + Ry + ... HFHMSRAERE, £75
IR HLBELEE T 53 S B — R A b PRI 2 = &+ &+
B XK TR, HFBREEMHE_ S, B &
W P R IR . Ry = & WA A bR .

B NFD KT Bh

FUE B2 A A R — X3 B IR R B R, 555 & S i F REL AR IR
& 3

Diagram 1 shows a resistor connected in a circuit. Diagram 2 shows an identical resistor
connected in parallel with the first resistor.

— b — — b —

t oL e
—L —L
diagram 1 diagram 2

What is the combined resistance of the two resistors in diagram 27
A greater than in the circuit of diagram 1

B less than in the circuit of diagram 1, but greater than zero

C the same as in the circuit of diagram 1

D zero
(2024 7 0625/12 552955)
i e BB R, mIFEREX RS
1 -2

1
+§_R9

B R>0, ifLL0< Ry < R. ik Bo
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9. Fig. 8.1 shows the circuit diagram for a 16 Q resistor and an 8.0Q resistor connected to a
6.0V battery.
6.0V
| -] |
16Q 8.0Q
Fig. 8.1

(a) Calculate the combined resistance of the two resistors shown in Fig. 8.1.
(2025 EH7& 0625/31 4i8%Fi(a))

10. Two identical resistors, R, and R,, are connected to a 24V battery, as shown in Fig. 7.1.

24V

Fig. 7.1

The value of each resistor is 50 Q.

(e) Astudent connects R,, R, and the battery to make a different circuit. The resistors R, and R,
are connected so their combined resistance is as small as possible.

Draw a circuit diagram to show how R, and R, are connected to the battery.

(2023 &2 0625/33 5 7ii(c))
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1. Resistors of resistance 2.0 Q2 and 3.0 Q are connected in two different circuits.

2.00
200 3.00 —
i 3.00
—]
What is the total resistance in each circuit?
series parallel
A less than 2.0Q less than 2.0Q
B less than 2.0Q greater than 3.0Q
C greater than 3.0Q less than 2.0Q
D greater than 3.0Q greater than 3.0Q

(2023 425 0625/13 452955)

12. Four identical resistors are connected to a battery as shown. Each resistor has a value of 120Q.

Resistor R, is removed.

Which effect does removing this resistor have on the effective resistance of the circuit?
A The effective resistance does not change.

B The effective resistance decreases by 20 Q2.

C The effective resistance increases by 20 Q.

D The effective resistance decreases by 120 Q.
(2025 F£ZE 0625/22 £5285)
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AREY 3: REXAEEERUE (Fik ki)

HRIRER 7 A AL AR TR . PIAS ERCFERH I S5O Ry = Ry + R,
FEIRHR 53 Hh 45 SO A L FEAR ] . AR B S5 20BN Ry, =
FETT AL, NFYR RS T4 SO IR R s A B 4% P Pl P i L P 45 T L TR TS o

TR IR FL B 55 412 JR) R B W BE—AF R, FRSh B R R AL
pi

g BRIE IR W
A E ] — L BE A R B SO FE R F REL R, 5 B e PR R ) S R B R B

The diagram shows part of a circuit.
2.00Q 1.0Q
— H H
—e ————
4.0Q
—

What is the combined resistance of the resistors?

A 0.14Q B 0.57Q C 17Q D 7.0Q
(2023 Z 2 0625/22 4528551
s RSB BIAS HRELERER, i
R, =200+4100Q2=300
XTI, )

_ 3.0x4.0 () _
R=37a0 Q=170

it C.
AR

1. A number of identical resistors of resistance 10 are arranged in circuits.

Which arrangement of resistors will give an overall resistance of 25Q?
A B
(o D

——— HH D{Z}E

(2024 %25 0625/23 £529/81)
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2, A student sets up the circuit shown in Fig. 7.1.

0.50A 6.0Q

12V

L &

%

Fig. 7.1

(d) Calculate the resistance of resistor R.
(2025 H7F 0625/43 §5748i(d))

3. A circuit consists of an a.c. supply and two lamps. The lamps are connected in parallel.

(b) The electromotive force (e.m.f.) of the a.c. supply is 230V. When connected to the 230V
supply, the resistance of one lamp is 1200 Q2 and the resistance of the other lamp is 800 Q.

(i) Calculate the current in the 800 Q2 lamp.
(ii) Calculate the energy used by the 80022 lamp in 5.0 hours.

Give your answer in kWh.

(iii) Calculate the combined resistance of the two lamps in this circuit.
(2025 425 0625/42 H574i(b))

4. Fig. 7.1 shows a circuit that contains a battery, a switch, a voltmeter and three 40Q resistors, R,,
R, and R,.
2 3

Fig. 7.1

The switch is open and resistors R, and R, form a potential divider.

(b) The reading on the voltmeteris 7.5V.
(i) Calculate the electromotive force (e.m.f.) of the battery.
(ii) The switch is closed.

Calculate the resistance of the complete circuit.
(2023 H 7 0625/41 457:8i(b))
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The diagram shows a circuit which includes two resistors and a battery.
10Q 30Q
{ o
(V)
N4
6.0V

The voltmeter reads 6.0V.

What is the potential difference across the 30 Q resistor?

A 20V B 6.0V Cc 18V D 24V
(2023 7% 0625/22 #5295

fi#: 30 Q MMM REE R Ve mpTRBHLRE, BEMHE. 5

_V__ 3090
60V — 100
V=18V
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1. Fig. 7.1 shows a circuit that contains a battery, a switch, a voltmeter and three 40Q resistors, R,
R, and R;.
g
Ry
|
|
—‘7 Rs R,
Py T
Fig. 7.1

The switch is open and resistors R, and R, form a potential divider.

(a) Describe what is meant by a potential divider.
(2023 H 7 0625/41 475i(a))

2 The circuit diagrams show circuits that can control the potential difference (p.d.) across a lamp.

Which circuit allows the p.d. across the lamp to be varied from 0V to 6.0V?

A B

6.0V 6.0V

— - -1l

C “ ~ g D%
& &

C D

6.0V 6.0V

— b {— -]

&
1 —

A A

)

(2025 425 0625/23 £531/81)
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3. The diagram shows two resistors in series connected to a power supply.

12.0V
S + —
o O
6.0Q R
o f
O,

The reading on the voltmeter is 3.0V when the switch is closed.

What is the resistance of resistor R?

A 0.67Q B 12Q C 150 D 200
(2025 475 0625/21 5528}40)
4. (a) Fig. 8.1 shows a circuit. The circuit is designed to switch on a night light when the surroundings
are dark.
o) o
5

N
P

Fig. 8.1

(i) On Fig. 8.1, draw the circuit symbol for a voltmeter used to measure the potential
difference (p.d.) across the light-dependent resistor (LDR).

(ii) The surroundings change from light to dark.

1. State the effect of this change on the resistance of the LDR.

2. State and explain the effect of this change on the p.d. across the light-emitting diode
(LED).

(2024 & 0625/42 45855i(a))
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The diagram shows a light-dependent resistor (LDR) connected in a potential divider circuit.

7 W
-

e

The brightness of the light falling on the LDR is increased.

Which row shows what happens to the resistance of the LDR and what happens to the reading
on the voltmeter?

resistance of LDR reading on voltmeter
A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2023 &7 0625/23 #308)
fi#: JuHEHgsR, LDR AUHFHIE/N. HHERME LDR Fk5H B2
WHIEHEEN E, TEEBHA R, HaEXARG

_ Ripr
‘/LDR =F Riprt+R

E 5 RAZ, Rypg /N, Vipr Whe HUE A.
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1. (a) Fig. 6.1 shows a circuit which includes an LDR (light-dependent resistor).
—
l 400Q
+
+5.0V
[ »{/
Fig. 6.1

The LDR is in a brightly lit room. The voltmeter reads 1.8 V.

(i) Calculate the current in the 400 Q resistor.

(ii) The light level in the room changes from bright to dark.

State and explain the effect on the voltmeter reading.
(2025 475 0625/43 456/i(a))

2. A light-dependent resistor (LDR) has a low resistance in high light intensity and a high resistance
in the dark.

(b) Fig. 5.1 shows part of the electric circuit used to turn on a light when it is dark.

fixed resistor

&

*—

Fig. 5.1
(i) Complete the circuit in Fig. 5.1 with the symbol for a light-dependent resistor (LDR). [1]
(ii) Explain why the lamp is off in the light and the lamp is on in the dark. Use ideas about

potential difference (p.d.) in your answer.
(2025 7 0625/42 45515i(b))
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A potential divider is made by connecting a light-dependent resistor (LDR) and a thermistor in
series. Fig. 6.1 shows the potential divider, a voltmeter and a direct current (d.c.) power supply
connected into a circuit.

o——

X
{7+
O,
Fig. 6.1

The voltmeter measures the potential difference (p.d.) across the LDR.

(c) The resistance of the LDR decreases and the resistance of the thermistor increases.

(i) State what has happened to the light intensity incident on the LDR and the temperature
of the thermistor.

(ii) Explain what happens to the reading on the voltmeter.
(2024 475 0625/41 45655i(c))

The circuit shown can be completed by inserting components at X and at Y. The completed
circuit is a potential divider in which the potential difference across component Y increases when
the temperature increases.

-

I l___J
Which row shows the components X and Y?
X Y
A light-dependent resistor resistor
B resistor light-dependent resistor
C resistor thermistor
D thermistor resistor

(2023 425 0625/22 453055)
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(a) Fig. 9.1 shows an electricity cable that has a fault.

copper wire

plastic insulation

Fig. 9.1
The cable is used for supplying electricity at a high voltage.

State the fault and describe the hazard shown in Fig. 9.1.
(2024 H 2= 0625/32 $59/Hi(a))

BRI AR S ANEE
EE%H??HEEF B, NREEMANE Sl 2 i, TEEN AT EUh AT,
B WRONAL R IR fER D L B T

RS e

1. Fig. 8.1 shows a mains-powered electric fan heater fixed on a bathroom wall.

=

electric fan heater— |

—_—

pull cord

Fig. 8.1

The pull cord switches the fan heater on and off.

(a) Suggest why a pull cord is safer than a push switch for a fan heater in a bathroom.
(2025 E 7 0625/32 4585i(a))
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2. Fig. 9.1 shows an electric kettle.

= 0

N

Fig. 9.1

(b) Fig. 9.2 shows an overloaded extension lead.

Fig. 9.2

Explain the danger of connecting too many plugs to an extension lead.
(2023 %25 0625/32 #9Hi(b))

3. (a) Fig. 9.1 shows the power cable for connecting a desktop computer to the mains electricity circuit.

power cable

Fig. 9.1
(i) State the name of each of the three wires inside the power cable.

(ii) The cable is designed for a maximum current of 13A.

Suggest one hazard due to a current of 30A in the cable.
(2024 E 7 0625/31 459/i(a))
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Into which wire is a switch connected in order to switch a mains appliance on and off safely?
A live
B negative
C neutral
D positive

(2024 7 0625/12 552730
R RS FF N ERIRTE K2R b, (TR SR W I P HEES 5 KRR
ik Ao
FXI%:3)

1. In an experiment, a student uses an electrical heater connected to a power supply.

(b) The power supply is connected to the electrical mains by a cable that consists of three wires.

State the name for each of the three wires in the cable.
(2024 &5 0625/31 4510/5i(b))

2, Which statement explains where the switch for an electric lamp is connected?
A The switch is in either the live wire or in the neutral wire as both wires carry the current.
B The switch is in the earth wire to prevent the fuse from blowing when the lamp is in use.

C The switch is in the live wire so that the lamp is disconnected from the mains supply when
the switch is off.

D The switch is in the neutral wire to prevent current leakage when the lamp is switched off.
(2025 47& 0625/11 5530485)

3. An electric heater has a metal frame.

The heating element is connected to the live and neutral wires of an a.c. supply. The metal frame
is connected to the earth wire.

Which row gives the correct connections for the fuse and the switch?

fuse switch
A in the earth in the live
B in the earth in the neutral
C in the live in the live
D in the live in the neutral

(2023 2= 0625/13 £529/81)
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4. A student has a desktop computer that connects to the 240V a.c. mains electrical supply. Fig. 9.1
shows the desktop computer.

\ E\
E=

desktop —_|
computer

)
\J@Q

Fig. 9.1

(@) The desktop computer has an on-off switch in one of the wires that connect it to the mains
supply.

State and explain which wire includes the switch.
(2023 B 2 0625/32 55915i(a))

AR 3 RITERGERTRART (Eiik ko)

R HHIIER TN, BRI = ¢ P LIRCA ASAL. V DMREE A BRI, T B0 2 o
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FFRFEW s dRetE_ 2R b, fEHETIT A RS 5 KL 8.
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ALH BTN ZR . B B TAE B IR H BRI RRIA Wi as i, SR IEH TAEHLIR , F-0emg = i 8 E 8

The current in a kettle is 10 A and the kettle is protected by a 13 A fuse.
The owner of the kettle replaces the 13 A fuse with a 3 A fuse.

What happens when the kettle is switched on?

A The fuse melts and the kettle might be damaged.
B The fuse melts and the kettle is undamaged.
C The fuse does not melt and the kettle works correctly.

D The fuse does not melt but the kettle fails to work.
(2023 #75 0625/12 £530%1)

i KA 0 AR HELIAE L0 W DR LA T A

10 A>3 A
aez R Kiai, mBEEEIT, KE5mBIERE, KEASZHIR.
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1. In which mains electric wires are the fuse and the switch placed?
fuse switch
A earth live
B live live
C live neutral
D neutral neutral

(2025 2= 0625/23 £529/81)

2, Fig. 9.1 shows a router. The router emits Wi-Fi signals.

router

Fig. 9.1

(d) The mains plug for the router includes a fuse that protects the router.

Explain how a fuse works.
(2025 H 25 0625/31 4594i(d))

3. (c) A plug connects the transformer to the mains supply. There is a fuse in the plug.
Describe how a fuse works.
(2024 475 0625/32 45955i(c))

4. The mains voltage is 120 V.
Which fuse should be fitted to an electric kettle with a power of 1.5 kW?

A 3A B 5A C 10A D 13A
(2024 %75 0625/11 453045)

RRE 4 RIMTHIBTIEMBINE LS (5579 % ¥ Yo i)

CIFD SRR, AT R SR e AR L IR S re 5 KR i
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] Fig. 3.1 shows a mains electric heater used to heat a small room.

shiny metal surface

heating elements -

Fig. 3.1

(c) The metal outer casing of the heater is earthed. State why this is an important safety feature.
(2025 7 0625/42 4538i(c))

i W KENBe)EAN T, RIRAIRAE AR KM, AN FFE H .
B+ ARG LA A

RS

1. Which component is not needed when using an appliance that is double-insulated?
A earth wire
B fuse
C live wire

D neutral wire
(2025 475 0625/13 #533550)

2, An electrical appliance has a symbol on it to indicate it is double-insulated.
Which statement is correct?

A A two-core, flexible cable with no earth wire is used to connect it to the mains supply.
B It needs an earth wire that is connected to a fuse.

C No fuse or circuit breaker is needed.
D

The cable should be connected to the live and earth connectors of the plug but not the
neutral.

(2025 428 0625/22 45291)
3. Four statements about safety when designing electrical products are listed.
1 If the outer casing is a conductor, it should be earthed.
2 If the outer casing is a conductor, it should not be earthed.
3  If the outer casing is an insulator, it should be earthed.
4

If the outer casing is an insulator, it should not be earthed.
Which statements are correct?

A 1and3 B 1and4 C 2and3 D 2and4
(2024 575 0625/13 45295)
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4. A double-insulated electrical appliance must be connected safely to the electricity supply.
Which statement is correct?
A It must be connected with a fuse and an earth wire.
It can be connected with a fuse only.

B
C It can be connected with an earth wire only.
D

It does not need a fuse or an earth wire.
(2023 E 7 0625/11 45304%)
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Bl 1 A copper wire rests in a uniform magnetic field.

Which change causes an induced electromotive force (e.m.f.) in the wire?
A connecting the wire to a power supply

B connecting the wire to earth

C heating the wire

D moving the wire
(2025 2 0625/12 453555)
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1. Fig. 10.1 shows the apparatus used by a student to demonstrate electromagnetic induction.
permanent S
magnet\

solenoid

(V voltmeter

Fig. 10.1

(a) Describe how the student uses the apparatus to demonstrate electromagnetic induction.
(2025 H 2 0625/32 55108Hi(a))

2. (a) Fig. 10.1 shows an arrangement used to demonstrate electromagnetic induction.

magnet moves
towards coil

coil of wire

permanent
magnet ?
N\ —

sensitive

voltmeter

Fig. 10.1

(i) When the magnet moves towards the coil of wire, the pointer on the sensitive voltmeter
deflects to the right.

Explain why the pointer deflects.

(ii) State two changes that increase the deflection on the sensitive voltmeter.
(2023 B 7 0625/31 55105i(a))
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3. The diagram shows a wire XY moving upwards in a magnetic field.

A current is induced in the wire.

The current-carrying wire XY experiences a force because of its interaction with the magnetic

field.
Which row gives the direction of the induced current and the direction of the force experienced by
the wire XY?
direction of direction of
induced current the force
A from XtoY downwards
B from XtoY upwards
C fromY to X downwards
D from Y to X upwards

(2024 475 0625/22 453150)
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4. A teacher sets up the equipment for three demonstrations, P, Q and R.

P Q
magnet col soft-iron rod

T AT

® - LE
R
S

In demonstration P, the magnet is moved to the right.

In demonstration Q, the switch is closed.

In demonstration R, the copper rod is moved vertically upwards.

Which demonstrations can be used to demonstrate electromagnetic induction?

A PandQonly B PandRonly € QandRonly D P,QandR
(2023 47 0625/11 453158)

L =. Sedkm i in 2 BT E T
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(a) Fig. 10.1 shows two coils of wire P and Q, each in a circuit. The ends of the coils are close but
not touching.

L S
T oo &

Fig. 10.1

Now, switch S is closed. The pointer in the sensitive ammeter G deflects and then returns to
its zero position.

Explain why the pointer in sensitive ammeter G deflects.
(2023 75 0625/32 45105i(a))
fi: PETFR S I, L PR IR R. PRI R MU
2l P IR 54 Q IR, ZFid Q Ml K A48k, Q v A R, HE Bl 4. LA o
SR B R G, e s & AR
% R QAR R, M RERIRIT G e RS .

RS
5. (a) Fig. 9.1 shows a magnet spinning steadily near to a coil. There is a reading on the voltmeter.
coll
magnet
pivot
Fig. 9.1

Explain why there is a reading on the voltmeter.
(2024 475 0625/33 £393i(a))
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Fig. 8.1 shows a solenoid (long coil of wire) connected in a circuit. When the switch is closed,
there is a large current in the circuit.

L |

solenoid

Fig. 8.1

(b) A solenoid P is placed close to another solenoid Q. Solenoid Q is connected to a sensitive

voltmeter.
The arrangement is shown in Fig. 8.2.

switch
pointer
T sensitive (
: voltmeter
N
P Q

Fig. 8.2

Describe and explain what happens when the switch is closed.
(2023 &7 0625/31 4581i(b))

Fig. 9.1 shows a mobile phone (cell phone) being charged on a wireless charging plate.

primary coil in
charging plate

secondary coil in
mobile phone

Fig. 9.1

(@) When the charging plate is switched on, there is an alternating current (a.c.) in the primary coil.
A secondary coil is in the mobile phone.

Explain how a current is produced in the secondary coil.
(2024 E 7 0625/43 45955i(a))
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A solid bar is inside a copper solenoid. Fig. 7.1 shows that the copper solenoid is connected in
series with a battery and a variable resistor.

copper solenoid

772NN

bar

Fig. 7.1

The device shown in Fig. 7.1 is an electromagnet.

(c) Asquare coil of many turns is placed close to the bar. Fig. 7.3 shows the plane of the square
coil parallel to the flat circular surface at the right-hand end of the bar.

terminals

copper solenoid

Ilz'z'z'z'z'zvz'z\\..j

LCCCCLCC( KD
QD2 K/

vvvvvvv

square coil
bar

Fig. 7.3
The resistance of the variable resistor is alternately increased and decreased.

Explain what happens in the wires of the square coil.

(2024 425 0625/41 #575i(c))
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A simple electric generator induces an electromotive force (e.m.f.).

Which modification would increase the induced e.m.f.?

A Increase the number of turns in the coil of the generator.
B Increase the distance between the magnetic poles.
C Reduce the strength of the magnetic field around the coil.

D Reverse the direction of the magnetic field.
(2023 H 2 0625/11 45315)
fif TERL RS ARSI PB AR, REMEGR L, Y BB HER.
W& LRI M AL, BV B HEE K. Hk Ao

RS
1. A length of wire moves across the space between the poles of a magnet. A voltmeter measures

the electromotive force (e.m.f.) generated between the two ends of the wire.

What gives the highest reading on the voltmeter?

speed strength
of wire of magnet
A fast weak
B fast strong
C slow weak
D slow strong

(2025 &2 0625/22 #5304)

2, A student investigates electromagnetic induction. She moves the N pole of a magnet quickly
towards a coil of wire. There is a reading on the sensitive voltmeter.

coil of wire
bar magnet

s N

—_—

O,

What can she do to get a greater reading on the sensitive voltmeter?
A Hold the bar magnet stationary inside the coil.

Move the bar magnet slowly away from the coil.

Use a coil of wire with fewer turns on it.

Use a stronger bar magnet.
7 0625/13 553 1/8)

R O O

(2024 4
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3. Fig. 10.1 shows the apparatus used by a student to demonstrate electromagnetic induction.

permanent S

magnet —

solenoid
CV voltmeter

Fig. 10.1

(b) State two separate changes the student must make to the apparatus to increase the
electromotive force (e.m.f.) induced in the coil.
(2025 7 0625/32 4510i(b))

4. A wire is moved down in a direction perpendicular to the magnetic field.

Three changes are suggested.

1  The speed of the movement of the wire is increased.
2 The magnetic field strength is decreased.

3 The direction of the magnetic field is reversed.

Which changes increase the electromotive force (e.m.f.) induced in the wire?

A 1and3 B 1only C 2and3 D 3only
(2023 7 0625/12 4315)
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A wire is moved across a magnetic field. This causes an induced current in the wire.

The induced current interacts with the magnetic field to produce a force on the wire.

In which direction is this force?

A in the direction of the current
B in the direction of movement of the wire
C in the opposite direction to the current

D in the opposite direction to the movement of the wire
(2023 £ 0625/22 453118)
fi#: FLIZEYIRIRLL . AR R R .
HIRFUE R, O ™ AR O LT | RS B Y AB ML, WSR2 5 &I sh 77 AR R .
Wk Do

ARSE )
1. The diagram shows a wire moving downwards in a magnetic field between two magnetic poles.

There is an induced current in the wire because of the movement.
The induced current produces a force on the wire.

In which direction is this force?

movement of
wire downwards

wire
(2025 E 75 0625/23 45305)

2 When a conductor in a complete circuit cuts across a magnetic field, a current is induced in the
conductor.

Which statement about the induced current is correct?

A The induced current is in the same direction as the motion of the conductor.

B The induced current is in the opposite direction to the motion of the conductor.

C The direction of the induced current is in the same direction as the magnetic field.

D The direction of the induced current opposes the change causing it.
(2024 ¥ 7% 0625/21 4528150)
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3. A metal rod, XY, is placed in a magnetic field so that it is perpendicular to the field, as shown.

X

Y

In which direction is the rod moved so that there is an induced current from Y to X?
A left to right

B right to left

C into the paper, away from the observer

D out of the paper, towards the observer
(2024 47 0625/21 #3158)
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4. (b) Fig. 8.1 shows an ammeter connected to a coil wound on a thin plastic cylinder. A small
trolley is placed on a curved track which passes through the cylinder.

(A
\Aj trolley

cylinder

Y WY WY o WY o WY o WY o WY |

track

Fig. 8.1

The trolley is released from the position shown in Fig. 8.1. It travels through the coil from right
to left. The trolley travels back from left to right. It has a lower maximum speed when it travels
from left to right.

The plastic cylinder does not affect any magnetic field. A magnet is fixed to the trolley.

(i) State why there is a lower maximum speed when the trolley travels back from left to
right.

(ii) Fig. 8.2 shows a close-up view of the ammeter.

Fig. 8.2

As the trolley enters the coil moving from right to left, the ammeter needle deflects to the
left and then returns to zero.

State and explain any changes to the deflection on the ammeter as the trolley enters the

coil when moving back from left to right.
(2025 475 0625/42 £581i(b))
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Which component is not found in an a.c. generator?

A coil of wire
B split-ring commutator
C magnetic poles

D sliprings
(2025 E 7 0625/21 45300)
fif: AR FEML 2 BRI REAR ™ AR R LB 3, T AR B P e \ D LB
2 g A B TR A AL, Ik B

ARSE )
1. The diagram shows a simple a.c. generator.

N S

G H

What is connected to G and H so that alternating current can be provided to an external circuit?
A cell

B commutator

C sliprings

D softiron core
(2025 &5 0625/22 4531/51)
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2, Fig. 8.1 shows a diagram of part of a simple a.c. generator.

magnet  coil of wire

Fig. 8.1

(@) (i) Identify components A and B in Fig. 8.1.
(ii) Component C is made of soft iron.
Describe the effect of this component on the generator.
(2025 F 7 0625/41 #:81Fi(a))

3. Fig. 7.1 shows a simple a.c. generator.

coil

slip rings

Fig. 7.1

(@) (i) Explain the function of the slip rings and brushes.
(ii) Describe how an alternating current is generated in the lamp.

(iii) State two possible changes that cause a larger maximum current in the lamp.
(2025 475 0625/43 557/i(a))
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4. (a) Fig. 8.1 shows a simplified diagram of an a.c. generator.

rotation
of coil

coil m

Fig. 8.1

(i) State the names of components:

(ii) Explain why an electromotive force (e.m.f.) is only induced when the coil is turning.

(iii) State one possible change that causes a larger e.m.f. to be induced.
(2025 H 2= 0625/42 #:81Fi(a))
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The diagram shows a simple a.c. generator. The magnet rotates around a fixed coil wound round
a fixed iron core. The electromotive force (e.m.f.) output is a sine wave, a series of crests, zeros
and troughs.

The magnet is shown in three positions, P, Q and R, during its rotation. The magnetic field in the
coil is zero at Q but changing most rapidly.

position P position Q position R

s

——

N
magnet
fixed coil

Which statement about the induced e.m.f. in the coil is correct?

A The magnitude of the e.m.f. at position Q is larger than that at position P.
B The magnitude of the e.m.f. at position Q is zero.
C The magnitude of the e.m.f. at position Q is smaller than at position R, but not zero.

D The magnitude of the e.m.f. at position R is larger than at position P.
(2024 H 7 0625/22 453150)
2R LR A VA VAL R BN AN A S LR v L T D e T
T Q Wi B %, ARG R, #A KRN K.
TE P R CHEGr AEENIE SAARME, BRINEEAZE, HEshH R NYAZE,
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127



PSS

1. When the generator shown rotates, there is an a.c. electromotive force (e.m.f.) across the resistor

between points P and Q.
Diagram 1 shows the position of the coil at time ¢ = 0.
The coil rotates clockwise. At time t;, the coil position is horizontal, as shown in diagram 2.

diagram 1 diagram 2

rotation

The graph shows the output e.m.f. between points P and Q plotted against time.

Which point shows the e.m.f. at time £,?
A A

output e.m.f.
between P and Q

0

O
Y

0 time

(2025 E 2= 0625/23 #5315)
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The diagram shows an a.c. generator.

The graph shows the potential difference (p.d.) between points X and Y plotted against time. A
positive value of p.d. indicates that X is more positive than Y.

p.d. between
XandY /\ /
0 >
(‘) \/ time

P

Which diagram shows the position of the coil at point P on the graph?

A B C D

X X X X

(2023 2= 0625/21 #5307H1)
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(b) Fig. 8.2 is a voltage—time graph showing the output of a simple alternating current (a.c.)
generator at times {, t,, t, and £,.

A : :
voltage /\ /\
AV
t, t1 t2 t:3
Fig. 8.2

Fig. 8.3 is an end view of the plane of the coil of the generator at time {,. The coil is rotating

clockwise.
A
l/axis of rotation

BI
Fig. 8.3

(i) Draw an end view of the position of the plane of the coil at time t,. Include the labels
Aand B.

(i) Draw an end view of the position of the plane of the coil at time t,. Include the labels
A and B.

(iii) Draw an end view of the position of the plane of the coil at time ;. Include the labels
Aand B.

(2023 425 0625/43 45855i(b))
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An a.c. generator is set up so that its coil of wire is perpendicular to the magnetic field. The coil
of wire is rotated slowly to produce an alternating electromotive force (e.m.f.). A graph of the

induced e.m.f. against time is plotted as the coil rotates.

A P

induced e.m.f./V /\
o Q s _
\/ time/s

R

Which section of the graph represents a rotation of three-quarters of a turn?

A OP B 0OQ C OR D OS
(2025 %7 0625/22 43318)
fif: BT, BB SRR A e R
B O B — KR 7 I /) S —AN i, X —H .
P. Q. RAFFIRIN. 3+ 5+ 5 AFM.
W =5r 2 PUREXTRZ OR, #Gik Co
RS

4. A simple a.c. generator has a coil rotating in a magnetic field.

What happens to the peak electromotive force (e.m.f.) and to the frequency of the a.c. output

when the coil is rotated faster?

peak e.m.f. frequency
A greater greater
B greater no change
C no change greater
D no change no change
(2023 &7 0625/23 4531580)
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Fig. 8.1 shows a diagram of part of a simple a.c. generator.

magnet  coil of wire

Fig. 8.1

(b) The coil of the generator rotates at a constant speed of two complete revolutions per second.
Sketch a graph of the e.m.f. generated against time on the axes in Fig. 8.2. The coil is in the
position shown in Fig. 8.1 at time = 0.

A

em.f./V

I } } } time/s
0.00 0.?5 0.50 0.75 0

Fig. 8.2
(2025 E 2= 0625/41 £58/5i(b))

Fig. 7.1 shows a simple a.c. generator.

coil

slip rings

Fig. 7.1

(b) Fig. 7.2 is a graph to show how the electromotive force (e.m.f.) varies with time for the coil.

emf. A

D E time

132



Fig. 7.2

(i) Determine how many revolutions the coil has made, from time = 0 to E.

(ii) Fig. 7.3 shows the end view of the position of the plane of the coil at time = 0. The coil is
rotating anti-clockwise.

coil

axis of rotation
slip rings

Fig. 7.3

On Fig. 7.4, draw four lines to match the coil position to the times A, B, C and D. The coil
is viewed from the front.

Each coil position may be used once, more than once or not at all.

time label coil position
from graph

Yo,
c N/@/S
i

Fig. 7.4
(2025 425 0625/43 257/5i(b))
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151l %51 1 When there is an electric current in a long straight wire, a magnetic field is created around the
wire.

Which diagram shows the correct pattern and direction of magnetic field lines around a long
straight wire carrying current into the page?

A B
I I key
wire carrying
Cc D

current into page
(2025 ¥ 7F 0625/22 453245)
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1. The direction of the current in a straight wire X is into the paper.
Which diagram shows the shape of the magnetic field pattern around the wire?

A B C D

N
® K

(2024 &7 0625/13 453215)

2. What is used to identify the pattern and direction of the magnetic field due to the current in a
straight wire?

A an ammeter
B acompass
C ironfilings

D a voltmeter
(2025 &5 0625/11 5532/5)

3. In an experiment, a wire is held above a compass needle as shown.

An electric current is switched on in the wire and the compass needle is deflected.

Which row explains why this happens and then describes what happens when the current is

reversed?
. what happens when
why this happens the current is reversed
A there is a magnetic the compass needle deflects
field inside the wire in the opposite direction
B there is a magnetic the compass needle remains
field inside the wire deflected in the same direction
C there is a magnetic the compass needle deflects
field around the wire in the opposite direction
D there is a magnetic the compass needle remains
field around the wire deflected in the same direction

(2023 £Z= 0625/12 £532/81)

135



4,

(a) Fig. 8.1 shows a wire carrying a large current.

large
current

square card

Fig. 8.1

(i) Fig. 8.2 shows the square card viewed from above.

card
/

Fig. 8.2

On Fig. 8.2, draw three magnetic field lines that indicate the direction of the magn
field and how its strength varies with distance from the wire.

(ii) The current in the wire increases and the direction of the current is reversed.

State how these changes affect the magnetic field.
(2024 %25 0625/42 #:81Fi(a))
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When there is a current in a solenoid, a magnetic field is formed around it.

How does the magnetic field change if the current is increased?

spacing of field lines strength of field
A closer together stronger
B closer together weaker
C further apart stronger
D further apart weaker

(2024 47 0625/23 4532480)
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1. Fig. 8.1 shows an arrangement for making an electromagnet. The electromagnet consists of a
solenoid and a core.

variable resistor

®

direction of y
current in

solenoid core of electromagnet

X

Fig. 8.1

(b) The switch is closed. The direction of the current in the solenoid is shown in Fig. 8.1.
(i) There is a magnetic field around the electromagnet.
State the name of a piece of equipment that can show the direction of a magnetic field.

(ii) State the name of the pole labelled X on the core of the electromagnet.
(2024 H 7 0625/31 #88i(b))

2, A current in a solenoid produces a uniform magnetic field inside the solenoid. The magnetic field
direction is due east.

Which changes will produce a stronger magnetic field with a direction due west?

A Use a smaller current and turn the solenoid through 180°.
B Use a smaller current and reverse the current.
C Use alarger current and turn the solenoid through 90°.

D Use a larger current and reverse the current.
(2023 &7 0625/21 4531580)

3. There is a current of 3.0A in a conductor.
The current is changed to 6.0 A in the opposite direction.
Which effect does this have on the magnetic field around the conductor?

A It decreases and it acts in the opposite direction.
B It decreases and it acts in the same direction.
C ltincreases and it acts in the opposite direction.

D Itincreases and it acts in the same direction.
(2025 7 0625/11 453340%)
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4. A solid bar is inside a copper solenoid. Fig. 7.1 shows that the copper solenoid is connected in
series with a battery and a variable resistor.

copper solenoid

772NN

bar

Fig. 7.1

The device shown in Fig. 7.1 is an electromagnet.

(b) The right-hand end of the bar is the S pole.
(i) Fig. 7.2 shows the bar viewed from above.

On Fig. 7.2, draw at least six field lines to show the pattern and direction of the magnetic
field surrounding the bar.

Fig. 7.2
(ii) The resistance of the variable resistor increases.
Explain what happens to the magnetic field surrounding the bar and state how the pattern

of field lines that represents the field changes.
(2024 425 0625/41 57/Hi(b))

A3 AHRMBINEREEE Bk k ki)
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il 1 Which device uses the magnetic effect of an electric current?

A heater
B lamp
C relay

D thermistor
(2024 25 0625/12 452855
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1. In which device is the magnetic effect of a current not used?

A electromagnet
B loudspeaker
C potential divider

D relay
(2023 E 7% 0625/22 5532080)

2, Four appliances all use an electric current to operate.

Which appliance uses the magnetic effect of the current?

A aheater
B alight bulb
C arelay
D

a remote controller
(2023 E 7 0625/13 #531580)
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Bl 2 (b) Ateacher uses the arrangement in Fig. 10.1 to demonstrate an electric bell. When the switch
is closed, the hammer repeatedly hits the metal gong.

springy iron

metal contact strip plastic holder
metal hammer \\J /
\G[

j

- switch
D

O ﬁ) coil of
D wire
| battery

metal gong \ :l_

iron nail

Fig. 10.1

Using the information in Fig. 10.1, explain why the hammer repeatedly hits the metal gong
when the switch is closed.

(2023 £&7Z= 0625/32 5510/5(b))
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3. Fig. 8.1 shows a solenoid.

Fig. 8.1

(b) Fig. 8.2 shows a solenoid in an electric circuit for a bell.

soft iron arm

springy metal

\ %contacts striker
.

—

bell

solenoid

Fig. 8.2

(i) Complete the circuit in Fig. 8.2 with the symbol for a direct current (d.c.) power supplv.

(ii) Explain why the soft iron arm pivots, making the striker hit the bell when the switch
is closed.

(iii) Explain why the arm pivots back to its original position after the striker hits the bell.
(2025 475 0625/41 £585Fi(b))

142



Fig. 7.1 shows a barrier at the entrance to a car park. The wooden barrier arm has a weight of
60N which acts through the centre of gravity at the position shown on Fig. 7.1.

centre of gravit
d 1.7m g y

wooden barrier arm

joint

soft iron bar A ) ]
weight of wooden barrier arm

=60N

Fig. 7.1

(b) Fig. 7.2 shows a coil attached to a power supply placed below the soft iron bar A.

! d 1 17m !
joint%?'.
pivot
soft iron bar A— '
weight
— =60N
¥—
power &+ = coll
supply o = [
soft iron core
Fig. 7.2

(i) State and explain what happens to the wooden barrier arm when the switch in the coil
circuit is closed.

(i) The switch is opened. An operator decreases the potential difference across the coil and
the switch is closed.

State and explain how the effect on the wooden barrier arm compares with the effect in

(b)(i).

(iii) A student suggests that the soft iron bar A is replaced by a steel bar. Explain why a steel
bar is less effective than a soft iron bar in the barrier.
(2024 475 0625/43 457/5i(b))
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(b) Ateacher demonstrates how a loudspeaker works by using the equipment shown in Fig. 9.1.

direction of vibration of

paper cone
-

\ strong magnet
WY [ s

7 N

paper cone

Fig. 9.1
There is an alternating current in the coil. The paper cone and coil vibrate as shown in Fig. 9.1.
(i) Explain why the paper cone vibrates. Use your ideas about magnetism.

(i) When the paper cone vibrates, the teacher hears a sound.

Suggest a value for the frequency of the alternating current. Include the unit.
(2023 428 0625/33 #9i(b))
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The diagram shows a vertical wire carrying a current I placed between the poles of a magnet.

I

i)

What is the direction of the force on the wire exerted by the magnetic field?
A fromNto$S

B fromStoN

C horizontal and at right angles to the direction from N to S

D parallel to the wire
(2023 5 2& 0625/11 4532/8)
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1. The diagram shows a wire hanging freely between the poles of a magnet. There is a current in
the wire in the direction shown.
/wire
S N
current

The magnet and current cause a force to act on the wire.

In which direction does this force act?
A into the page (away from you)

B out of the page (toward you)

C tothe left

D to the right
(2023 E 7 0625/23 4530}80)
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2. Fig. 8.1 shows a horizontal, flat coil in a magnetic field

coil

Fig. 8.1

The coil is connected to a cell. The coil rotates.

(a) Determine the direction of movement of the side AB relative to the plane of the coil.
(2023 %7 0625/42 #:81Fi(a))

3. Fig. 8.1 shows a metal rod suspended in the magnetic field produced by a pair of permanent
magnets. The metal rod is connected to a cell and there is a current in the metal rod.

metal rod

Fig. 8.1

(a) State the direction of the force on the metal rod due to the current.

Explain your answer.
(2025 7 0625/42 558/i(a))
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Fig. 8.1 shows a horizontal, flat coil in a magnetic field

coil

Fig. 8.1

The coil is connected to a cell. The coil rotates.

(a) Determine the direction of movement of the side AB relative to the plane of the coil.
(b) Explain how you determined the direction in (a).
(2023 7 0625/42 488i(b))
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Fig. 8.1 shows a metal rod suspended in the magnetic field produced by a pair of permanent
magnets. The metal rod is connected to a cell and there is a current in the metal rod.

metal rod

Fig. 8.1

(b) The connections to the cell are reversed.

State how this change affects the force on the metal rod.
(2025 2= 0625/42 5815i(b))
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5. A metal rod PQ rests on two horizontal metal wires that are attached to a battery. The rod lies
between the poles of a magnet.

magnet
N
—_'l_— | Q metal rod
T P
S
magnet

When the switch is closed, the rod moves to the right.

What could be changed so that the rod moves to the left?

A Open the switch.

B Reverse the battery terminals and exchange the poles of the magnet.

C Reverse the battery terminals but without exchanging the poles of the magnet.
D

Turn the metal rod around (P and Q exchanged).
(2023 425 0625/11 $532/)

6. The diagram shows a wire hanging vertically between the poles of a magnet.

There is a current in the wire in the direction shown. The wire moves into the plane of the page
away from the observer.

In which direction does the wire move when the current is reversed?

A The wire moves into the plane of the page, away from the observer.
B The wire moves to the left.

C The wire moves to the right.

D The wire moves out of the plane of the page, towards the observer.
(2024 475 0625/12 43255)
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7. A conducting wire is placed between the poles of a magnet. When an electric current in the wire
is in the direction shown, then the force on the wire acts out of the page.

wire

N S

Three statements of different conditions and how the wire is affected are given.

1 When the current is towards the top of the page and the direction of the magnetic
field is unchanged, the force produced acts into the page.

2 When the current is towards the bottom of the page and the magnetic field is
reversed, the force produced acts into the page.

3  When the current in the wire is alternating, the wire vibrates into and out of the page.
Which statements are correct?

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2024 ¥ 7 0625/21 4530/80)
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An electron moves into a uniform magnetic field.

The arrow shows the initial direction of motion of the electron.

The direction of the magnetic field is into the plane of the page.

uniform
magnetic field

X X X X X

X X X X X X
electron ¢ —»

X X X X X X

X X X X X X

In which direction does a force act on the electron when it enters the magnetic field?

A into the page
B out of the page
C towards the bottom of the page

D towards the top of the page
(2023 E 7 0625/21 4531550)
R WP, Higdhor m A, SR ge R T 1 A
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1. The diagram shows B-particles being directed between the poles of a magnet.
\LI
B-particles
—_—
S

In which direction will the particles be deflected?
A into the page

B out of the page

C towards the bottom of the page

D towards the top of the page
(2024 &7 0625/22 453450)
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2 In an experiment, strong magnetic fields provide a force that keeps charged particles moving with
a horizontal circular motion.

Positive particles are accelerated clockwise when viewed from above as shown.

In which direction is the magnetic field?

A vertically into the page

B vertically out of the page

C pointing away from the centre of the circular motion

D pointing towards the centre of the circular motion
(2024 425 0625/23 4531 0)
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Which electrical device uses the turning effect produced by a current-carrying coil in a magnetic
field?

A a.c. generator
B d.c. motor
C relay

D transformer
(2023 B2 0625/13 4530551)
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1. A student makes a small d.c. motor. The teacher supplies the following equipment.

e Dbattery

e ammeter

e voltmeter
e  coil of wire
e magnets

e resistor
The student is also able to use other equipment if he wishes.

Which equipment must be used?

A ammeter, battery and resistor
B ammeter, coil of wire and voltmeter
C battery, coil of wire and magnets

D magnets, resistor and voltmeter
(2024 E 7 0625/11 3 185)

2, The diagram shows a basic electric motor.

What are the names of the features?

X Y Z
A axle battery brushes
B coil brushes commutator
Cc generator wires transformer
D solenoid connectors switch
(2024 &Z5 0625/21 4532)
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Fig. 8.1 shows a metal rod suspended in the magnetic field produced by a pair of permanent
magnets. The metal rod is connected to a cell and there is a current in the metal rod.

metal rod

Fig. 8.1

(c) Two magnets and a cell are used to make a simple electric motor as shown in Fig. 8.2.

magnets

Fig. 8.2

Describe the function of parts J, K, L and M.
(2025 7 0625/42 45855i(c))
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4. (a) Fig. 8.1 shows the single turn coil of a simple direct current (d.c.) motor.

current coil

O
Fig. 8.1
(i) Explain the direction of the turning effect as seen by an observer at O.

(i) The coil is replaced by an otherwise identical new coil with three turns and the same
current in the coil.

State how the turning effect compares with the turning effect in (i).

(iii) A third coil is identical to the coil in (i) except that its resistance is three times greater.
The potential difference (p.d.) across the coil is the same as the p.d. in (i).

State how the turning effect compares with the turning effect in (i).
(2023 425 0625/43 #:81Fi(a))
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2.

A class is designing a d.c. motor. To achieve a greater turning effect, three suggestions are
made.

1 Have a larger current in the coil of the motor.
2 Have a stronger magnet in the motor.

3 Puta larger number of turns on the coil.

Which suggestions will help to increase the turning effect?

A 1,2and3 B 1and2only C 1and3only D 2and3only
(2024 H 75 0625/13 453180)
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1. (a) Fig. 9.1 represents part of a d.c. electric motor. The coil of wire rotates at a steady speed.

current .

coil of
wire

Fig. 9.1

State two ways to make the coil rotate faster.
(2024 475 0625/32 #i9Hi(a))

2 A student investigates the turning effect on a current-carrying coil placed in a magnetic field.
The student changes the current in the coil and the number of turns on the coil.

Which two changes together must increase the turning effect?

A decreasing the current and decreasing the number of turns
B decreasing the current and increasing the number of turns
C increasing the current and decreasing the number of turns

D increasing the current and increasing the number of turns
(2025 H 2 0625/11 53248)

3. A current-carrying coil in the magnetic field between the poles of two magnets experiences a
turning effect.

Which change would decrease the turning effect?
A decreasing the distance between the magnets
B increasing the current in the coil

C using stronger magnets

D decreasing the number of turns on the coil
(2025 475 0625/21 #531180)

4. Over time, the strength of the magnets in an electric motor decreases.

Which row describes two ways to keep the motor running at its original speed?

current in number of turns
the coil on the caoll
A decrease decrease
B decrease increase
C increase decrease
D increase increase

(2023 £Z= 0625/12 £533/51)
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Which statement about a transformer is correct?

A There is an alternating current in the iron core from the primary coil to the secondary coil.
B An alternating current in the iron core induces an alternating current in the secondary coil.
C An alternating current in the primary coil induces a direct current in the secondary coil.
D

An alternating current in the primary coil induces an alternating voltage across the secondary
coil.
(2023 F 7 0625/21 #532580)
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1. (b) Another toy train uses a transformer.
State which metals are used in a transformer.
(2025 &7 0625/32 4581i(b))
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The diagram shows the structure of a simple transformer.

core

primary coil secondary coll

Which row shows the correct conditions for the efficiency of the transformer to be as high as
possible?

seF;:r(i)nr?ggyrya(r:]gils core
A thick copper wire soft iron
B thin copper wire soft iron
C thick iron wire copper
D thin iron wire copper

A

(2024 &7 0625/23 #5337)

il

The electricity supplied to a town is transmitted using a high-voltage cable. A transformer in the
town has a soft-iron core.

(a) Explain the principle of operation of a simple iron-cored transformer.

(2023 E 7 0625/41 4585i(a))
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4. Fig. 9.1 shows a wireless charging plate used to charge the battery in a mobile phone (cell phone).
The coil of wire is part of an electric circuit.

charging plate coil of wire

Fig. 9.1

The charging plate is connected to an a.c. power supply. The power supply is turned on.

(b) A mobile phone is placed on the charging plate as shown in Fig. 9.2. The coil in the mobile
phone is part of a separate circuit that charges the battery.

mobile phone secondary coil

charging plate
primary coil

Fig. 9.2

The coil in the charging plate and the coil in the mobile phone act like a transformer.

(i) Explain why there is a current in the secondary coil shown in Fig. 9.2.

(ii) Suggest why the transformer made from the charging plate and mobile phone is not
100% efficient.

(2024 425 0625/42 £59/5i(b))

AE 2 LLRFERIAFIBTAREE (Z45ik kK vc)

T BALAR FEs g P 7 A5 L 246 25 R B 20 2 B G T JR) — SR s 2l

B E WA__ BWHA_ .
FAEASRA L 2 = N2, WUEHODN V, BRCGHAL: %6 53m A T LA .
THEAS AR B AR LR, WA RSSO o

B AR RILE: £

AUE IR P A M BT I, S e R RA — DU D SRR T, P LA 00 F e B I

(= E@mARD, FEECR] R Em T
[ 51 1

(b) Describe the construction of a step-up transformer. You may draw a labelled diagram as part
of your answer.

(2023 #7E 0625/32 4510Mi(b))
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1. (c) Describe the construction and materials of a simple step-down transformer. You may draw a

labelled diagram as part of your answer.
(2025 475 0625/33 45854i(c))

2, What does a step-up transformer increase?
A current
B energy
C power
D voltage

(2024 475 0625/13 43355)
3. An electrical device changes the voltage of an electrical supply from 240V a.c. to 20V a.c.
What is this device?
A agenerator
B arelay
C atransformer

D a voltmeter
(2025 2= 0625/22 453245)

A student has a desktop computer that connects to the 240V a.c. mains electrical supply. Fig. 9.1
shows the desktop computer.

>

—)
E==

desktop — |
computer

—)
y T~

Fig. 9.1

\

(b) The desktop computer uses a transformer to change the 240V a.c. voltage to a 12V a.c.
voltage.

(i) State the name of this type of transformer.

(ii) Describe the construction of this transformer. You may include a labelled diagram.
(2023 25 0625/32 9/i(b))
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A transformer has 200 turns on its primary coil and is connected to a 240V a.c. supply.
The output voltage of the transformer is 60V a.c.

How many turns are on the secondary coil of the transformer?

A 20 B 50 cC 72 D 800
(2024 FZE 0625/12 4529%)

V. ~ N,
240 _ 200
60 N,
N, = 26400 x 200 = 50
60 V <240 V, H 50 <200, FF&MEERR,
L Bo
ARSE 22
5. (b) A step-down transformer reduces the mains voltage of 220V a.c. to 12V a.c.

The transformer has 5000 turns on the primary coil.

Calculate the number of turns on the secondary coil.
(2024 &7F 0625/33 45955i(b))

6. Fig. 9.1 shows a router. The router emits Wi-Fi signals.

router

Fig. 9.1

(c) The router uses a transformer. The number of turns Np on the primary coil of the transformer
is 3600. The primary voltage Vp to the transformer is 240V. The secondary voltage V of the
transformer is 12V.

Calculate the number of turns N on the secondary coil of the transformer.

(2025 H 2= 0625/31 £5955i(c))
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7. A transformer in a computer is used to transform the mains voltage of 240V to 12V.
The number of turns on the secondary coil is 2000.

Which statement about the transformer is correct?

A ltis a step-down transformer and has 100 turns on its primary coil.
B Itis a step-down transformer and has 40 000 turns on its primary coil.
C ltis a step-up transformer and has 100 turns on its primary coil.

D Itis a step-up transformer and has 40000 turns on its primary coil.
(2023 478 0625/21 #53350)

8. (a) Fig. 9.1 shows a transformer.
soft-iron core
primary secondary
coil coil

Fig. 9.1
(i) There is an alternating current in the primary coil.

Describe how an alternating current is produced in the secondary coil.

(ii) A step-up transformer has a turns ratio of 1:20. The voltage across the primary coll
is 12V.

Calculate the voltage across the secondary coil.
(2025 H 7 0625/43 #i9Hi(a))
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A step-down transformer is 100% efficient. It has an input voltage of 240V a.c. and an output
voltage of 60V a.c.

The current in the primary coil is 0.50A.

What is the current in the secondary coil?

A 0.13A B 0.50A C 20A D 8.0A
(2023 B 2= 0625/22 #530550)
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I, = 20VX0504 _ 90 A
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1. A fixed resistor is connected to the secondary coil of a step-down transformer. The transformer is
100% efficient.

240V a.c.

The variable resistor is adjusted so that the current in the fixed resistor decreases by 0.25A.

What is the change to the current in the primary circuit?
A It decreases by 0.25A.

B It decreases by less than 0.25A.

C It decreases by more than 0.25A.

D There is no change.
(2025 F£ZE 0625/22 553 1}80)
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(b) Fig. 7.2 shows a circuit diagram of a step-down transformer.

~ output

Fig. 7.2

(i) The mains voltage supplied to the transformer is 240V. The output power of the
transformer is 45W. The transformer is 100% efficient.

Calculate the input current to the transformer.

(ii) Draw a labelled diagram of a step-down transformer. On the labels, state a suitable
material for each of the components.

(2024 EZ= 0625/42 £ 755i(b))

Two transformers, P and Q, each have 2000 turns on their primary coils and 1000 turns on their
secondary coils. Both transformers are 100% efficient.

The secondary of transformer P is connected to the primary of transformer Q.
Q provides a motor with a current of 0.2 A.

What is the current being supplied to the primary of transformer P?

A 08A B O04A C O0.1A D O0.05A

(2024 425 0625/21 £533/81)

(b) There is a transformer in the desktop computer.
The input voltage to the primary coil Vp is 230V (a.c.).
The number of turns on the primary coil Np is 720.
The number of turns on the secondary coil N is 50.

(i) Calculate the output voltage V of the secondary coil.

(ii) The current in the input coil of the transformer is 1.4A.

Calculate the input power to the desktop computer.

(2024 F Z= 0625/31 55948i(b))
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What is an advantage of transmitting electricity at a high voltage?
A ltis faster.
B Itis safer.

C Less energy is wasted.

D Less equipment is needed.
(2023 F 7 0625/11 #335)
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1. (a) A coal-fired power station is far from a city. The electricity generated by the power station is

transmitted to the city at a high voltage.

State two advantages of high-voltage transmission of electricity.
(2025 425 0625/33 #3815i(a))

2. Fig. 3.1 represents a hydroelectric power station transmitting electrical energy to homes and
factories far away.

water behind dam hydroelectric
power station 200km

pipeline —3 | |
[] i l |
\ |
\ |
\ I
N I

N | cables factories
|

i LT T T T 1
%homes
transformer
Fig. 3.1

(b) (i) State the type of transformer shown in Fig. 3.1.

(ii) Give two reasons why the power station uses high voltages to transmit electrical energy
over long distances.

(2024 E 7= 0625/33 £5345(b))
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(b) Electricity is transmitted at high voltage.
Explain why a high voltage increases the efficiency of transmission even with thinner wires.
(2024 75 0625/42 #3845 (b))

Cables transmit electrical power from the output of the transformer at a power station to the input
of another transformer at a substation.

cables

/
§|§ output / input §|§

transformer at transformer at
power station substation

The power at the output of the transformer at the power station is 400 MW.

Which situation delivers the most power to the input of the transformer at the substation?

potential difference at
power station transformer diameter of cables
output/kV
A 200 large
B 200 small
C 400 large
D 400 small

(2025 &7 0625/21 #53245)
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