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Bl 1 (c) State one use of a permanent magnet.
(2024 7% 0625/32 45818i(c))
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1. Which metal can be attracted by a magnet?

A zinc
B lead
C iron

D copper
(2023 47 0625/13 4524150)
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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))
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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)
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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 %75 0625/12 452355)
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(b) State the name of a material that is suitable for a permanent magnet.
(2024 FZE 0625/32 4581i(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 475 0625/12 #52450)
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6. 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 55655i(b))
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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 475 0625/11 452455)
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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

0

compass needle

@

= 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 Z= 0625/33 259/5i(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)
B B LLAERE b R A LA o
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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 N (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
A N to the left
B N to the right
C S to the left
D S to the right
(2023 B2 0625/21 4523/51)
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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)

[ZZ] D
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2. (@) 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 425 0625/31 2 7/8i(a)
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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 7= 0625/42 5571i(a))
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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 ] (N ]
magnet - magnet - magnet
S S

==

=,

diagram 1

diagram 2

Which row explains the readings on the balances?

polarity of magnet 1 | polarity of magnet 2
A Xis an N pole Zis an N pole
B Xis an N pole Zis an S pole
C Xis an S pole Zis an N pole
D Xis an S pole Zis an S pole
(2024 B 7 0625/13 552550)
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diagram 3
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(a) (i) State whatis meant by a magnetic field.

(ii) Define the direction of a magnetic field.
(2023 B2 0625/42 558i(a))
fiE: AR E L, WM 2B I8 K.
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1. (b) Describe what is meant by a magnetic field.
(2025 & 75 0625/31 457:5i(b))
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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 E 7 0625/22 55250)
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3. Which statement describes a magnetic field?

A Itis aregion where all objects experience a force.
B Itis a region where all electric charges experience a force.
C Itis aregion where all magnetic poles experience a force.

D Itis a region where all metals experience a force.
(2025 ¥ 7 0625/11 5329/5)
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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 F 7 0625/23 #5268)
[%%] D
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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
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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 (o D
(2023 B Z& 0625/22 5523151)
[Z=E] A
[ ] REARAN IR 2% N ARFR I S o
N AR ZEMI A 7575 8 N AR, S MM & k4510 Sk, B AfFA. #E A.
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6. The diagram shows three small compasses near to a bar magnet.

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 475 0625/13 452485
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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 4i815i(a))
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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 #75 0625/12 45285)
[EX] C
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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)
fif: WEHLRIRE , W7
Pl A SRFFTAH SRR A I B d /N, i A G B i
Wik Ao
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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 475 0625/21 #i2455)
[ZXE] A
(24T ] BEIHLBU WK 2 B A T o
Bl A ST G 2 5, WO R -
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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 E 2= 0625/41 £5675(d))
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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 H 7% 0625/23 452450)

[%%] B

(FEAT ] WA MR L7 77 1 B AARAS ) A o

SO B I A 20, R I BEECK

#ii%k B
12. The diagrams show two arrangements of a pair of identical bar magnets.
P
diagram 1 .

Q R

diagram 2 :

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 F75 0625/22 452655
[£%] B
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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 £ 0625/32 481 (a))
fiR PR, BB
R IR, SRR R R R BT
B T IR B T
$Hats s

1. (b) A piece of plastic is charged positively by friction.

State what charge transfers occur during this process.

(2023 %25 0625/43 £ 755i(b))

[ER] BTN R TE.
[Tl R IER, SRIRRREET.
% mTAER R E.

2. Astudent rubs a plastic rod with a cloth.
Electrons move from the cloth to the rod.

Which statement about the rod is correct?

A Itis 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 $525)

[Z£Z%] B
[#EAT] WM 2k, RS 2 11 S
SRR AT, BB IE AR 5] . Gk B
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 E 7R 0625/23 552750)
[Z%]1D
(g ] Bpbegy i ol ORI AR S|, i SR marAa, SR I,
i IE BB R R L Lo i D.



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 2= 0625/42 45755i(b))
[ZF=] () BB BRI, (R AR, AW ER: (i) SENEREEIT.
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(c) Explain how the structure of an electrical conductor differs from the structure of an electrical
insulator.

(2023 475 0625/43 45755i(c))
i SRR ELE A BT, XL TFRTEM RN 3 A ih B2 B SE , NRETEATENN B B3
% FEHABBT, AEEEAEHET

RS L)

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 acopperrod and a glass rod
B aglass rod and a plastic rod
C aplastic rod and a copper rod

D aplastic rod and a steel rod
(2023 475 0625/13 5528%0)

[Z=] B
(24T ] SR SR, FHRe PR AT A S S NIRRT E s BT R4 254, BESR 5 REOR B4 FaL Mo o
1L Bo
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CERERE) Al PP, AR RARES (C).

R Ry RS | SN S LR = MG I /K S e A 2 R el N D E

SHEY AT T B LR R S ARG TR L AR LT, FEREE R R R
H___

e BT SORBRAT MEHEF

FUE BT AR A (i 5 T ) BT R BRI . SERIIR S AR HE R, A,

%

[ —. S mESURMIL AR |

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
Cc positive negative
D positive positive

(2025 B 2= 0625/11 25268)
B X G R L S] B AR BT A XOHIE .
Y Hi BRI R R A TR, 5 Y A .

Wik Co
ARSE 22
1. In the diagram, rod R is suspended from an insulating thread.
insulating
thread

- Moves away
from rod 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 R is 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 & 75 0625/12 552841)
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[£Z%] B

[#4r] RIZEwIERM Q, MR 5 Q tHEHEF.
HH [Fl P LA ELHERR . 4% R W IEF.

Wk B

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

o

Y| A\

X| X| I

[ 453900\ — . [z

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 £H:Z= 0625/22 4523 15)
[ZZX] A
[#i] Y i F X 77, FEnih 453 g R 457 ¢, WX 23 FRFHBET, X5 Y HEHF.

H AP AT BLHE R . 7 XY [P .
Ok Ao

(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

P Q R

Fig. 8.1
The charge on ball P is positive.

State the charge on ball Q and the charge on ball R.
(2023 %725 0625/32 8i(b))

Z] QiFlEM, RufFfig
(471 Eo P 5 QM EHEF, PHFIER, # QWi IEM.

Elf Q5 RAAENG, QHiIEH, HR M.
% QHIEH, R,
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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 55555i(b))

[E=R] () WIERMBIMEMRAA LA () WEEHS, IEARHZBUR L5 ER AR AR 51 -t
FEF I o

CEAT] () BBy IEF, [RIFeRATA ELHE T, WORORE 2 TP I W J5 T

(ii) 1E P EABURL 32 21 SO ERA A AL M5 T2y BOFE R T, HORE 5.

([ EHW A Bl FRRE A2 R )

R ) A IE SRR, [R)Fof LA A
S (ON

I EE R LN, AT S R RAFR YR REIE T AR, REBETHIER.
ERPHIERS T EEAS, RRESBNBIINEA BBET.

i A SE TR B I, py T R | B R T B A L W 2 ) S Y SR LA
SREMN, BT ESEES KHMZ AR, SRETRAKRM, B R BRI
B HEws WAl BT

. SR s R R A B A
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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 The man gains electrons.
B The man loses electrons.
C The man gains protons.

D The man loses protons.
(2023 %75 0625/12 452550)
MR NBEEE R, SIARE ZRET
iR/, ZRBETHAMESBRAKRM, AMEREBRT
Wk Bo
RS

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 P and Q are both negatively charged.

B P and Q are both positively charged.

C Pis negatively charged and Q is positively charged.

D Pis positively charged and Q is negatively charged.
(2024 &7 0625/13 552550)

[ZZ] D

(i) EHER SRR A e, ABRBEFEPUZER QM.
P fi g/ DR AE L, Q ) FE -4 £ 1 I SR R

1k Do

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 %75 0625/22 452415)

[£%] B
(] &P MIESFEEAS, ABEHFE BT
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7. A positively 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 B 7% 0625/22 55265

[ZXE] A

(247 ] 77 IE A BRI S| 5% R A 7, (8 S S BR A — il e 1 4% .
BR800 ) SRR BT A B S

T A

there.

What happens when the metal sphere is earthed?

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

D Positive charge flows from earth to the metal sphere.
(2025 428 0625/12 45274)
[E%] A
(il s s SRR E BT
BIRBREEHG BT BB BRI K HE -
Uk Ao

A negatively charged plastic rod is brought near to an isolated, uncharged metal sphere and held

AE 3. BEIEAAESE (Fik k ki)

Ry RBMAELPEZE KX,
FEABR R T . SRR 7 AUE N BHEZ R sz I 1 .

IEHLA 52 175 1) 5 B 77 AR IR, AR 2 75 1) g T 1)

HL ISk FR I 77 )5 IS 00 LA Al R AR HEL I e T AR v 4 ﬁ)\EE'X"To T7 A B AT Aot
B W1 IERREAT: MR
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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
X943

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 425 0625/41 57/Hi(b))
[FZE] iR BarEE 22 2 B X .
[faAr] % MR BaTE 2 Z B B IX 5.

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

[EZR] W2 B & 52 2] B X R
[REAT] 25 PR MU R 2 32 B L T A DX 3
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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 &7F 0625/21 552550)
[£%] C
[REAT] M35 07 LR Ay E FEART 7R 12 e BT 32 W T B 7 1) o
#ilizk Co

4, (a) (i) State whatis meant by an electric field.

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

negative point charge

(2025 E 2= 0625/43 #581i(a))

[EZR] () B2 R A7E R & 32 2 K.

(i) PUZ& 5 5 BT AR 1R AME I SEAR A B &7 K45 17 S LA o

[AEAT] (i) HE37 2 P FE HL & 32 B W 1 X e

(i) B L ) B R R R IR AR 0 oA o FH R T T AR S, A Sk dig 1) S FRL AT o
B WSS SRR L, #kdE T

(C ErhEE S aihnTEs )

HLIZ 75 T LR DA IEAR S LA 2% 5 T % BRI T 1), L i B R Bl N/ Co
1E s FLA A [ B I 242 - ST LA ] BB PR3 I A4 1) LT o

PR E K BAPATH 51 AR Z 0], 8BS i 2 A 3a 4 P47 Hi9%), W e EAL] Mo
BTS2 Hg ) 5 iy AR A, SR BT &2 Hg 05 B T AR )

K& s, 1B

H B IR ZRET k. AT AR URL 32 Iy, SEREHG TN, R R IE K]
Z M.

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

A B
(2023 #7 0625/22 5258)
fid: IE AT A RIS LRI S 0 L T 1) LA [ A

A RIZEN MR B, 4FE IE AT HLT .
Wk A
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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 H 7= 0625/42 £5815(b))

[EZR] ERRONmU A 5) 70 Ai . SRR AR G4, #i k24 Bk .
[tr] SmEk ., HRAMEGTT iR ERR RO,
B WPUSIGSI A SEREAREERAR LR, §7 kA998 BRI .

6. (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 425 0625/41 5 7/8i(c))

[EFXR] 76 Z B — k05 Z #48. HEROMHET L.
[AEAT] BR S WA r, BRAMHRIGTT TR ER Lo

Z S, i3z B 05 BT TR .

B TEZAEE— RS Z EE. BEEROIET L.
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7. 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 47/i(a))
[ZFZ=] () mZEDMFEHERE P54, ik b ERSERma fmk: (i) k15225 e
HH 47
(R4 VAT S5 bR ), L3 Hy s L R o Y 6 AR o
W B /DU S SR BRI BT, LR AR
KL S, i iig 5 B 7 AR S o
B+ KL 32 B ) IE BRI .

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 Yj

(2024 425 0625/23 #525/81)

[Z=] D
‘ [#47] X AW BRI F ER, BBk .



Y ALHY R FERL s TR, B i 5 0T A .
R NEE T, #it D,

14228

A1 AEHATFRESERR (Fiikk ki)

e NS A O L S A LE B TR RE S AE R P RS B B LT
&R TFH, PNEAEENR D, SE [R5 B TR SR HLIAL o

B L U, A Bl i 5 2 5 B FL IR A R o
w5 EBT: HMBT

FLH B S R BT BT SO T SN SEdREE B A ST

(— kHAaEEEBINET

Bl (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 581i(c))
R HREE, WL aE E B SR R TR B BT
%: HHEHT.
XI55

1. Which material is a good electrical conductor?
A glass
B copper
C rubber

D wood
(2024 B2 0625/11 452555)

[Z=X]B
[Tl fRe)s. SAREEBNET, SHERL.
Hii%k B
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 &7 0625/13 4526}50)

[Z=] D
[#Ei7] BREHEERE, NS EREABHBE T,
ik Do
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3. A student tests the electrical conduction of four materials.

e aluminium

e iron
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 25 0625/12 4527180)

[Z=E] A
[#E4r] 3. SR REEE,. SHARE BB T, B2RSM: BRUE4H50%K,
T A

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.

(i) Explain how electrical conducting materials allow a current to pass.
(2025 47 0625/31 557/i(c))

[ZZ] () Sk 8 dgeik: R G) SEPHREA mBINE T, BE B HER.
[#T] () S Stk SRR ALK

(i) SRR HREH A ZIE , BTE MBI T B R -

e SRTTISR, fagRTEIR: SRR B BT R,

(Z.EARNERR, BFRME ]

CHER R AR S E, T = Q. Hd Q MRS (C), t IBARIARD (),
T H2ARE K3k (A),

TESJR SR, Bl A R TREMBIIEE: BEAMERRESEREA__ Mmm_
o
5= £ R N0 87 o W QS 2 i GRS K 50 v I <R e 1142 2 8

B IR U Mk
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Which circuit shows the directions of the conventional current I and the flow of electrons?

I electrons I electrons
C D
l l
I electrons I electrons
(2024 F 7 0625/23 #5285)
fiE: MRS IR EONIER ., MLk,
A EEE . ESE I IEAR IR ) fadk . SZEM Sy 11T
SR AR RE0h: 2 D RS 2 =N o 12 ) @ [ RS 2 e A = Al
ik Bo
X953
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 direction of
conventional current electron flow
A from the negative to from the negative to
the positive terminal the positive terminal
B from the negative to from the positive to
the positive terminal the negative terminal
C from the positive to from the negative to
the negative terminal the positive terminal
D from the positive to from the positive to
the negative terminal the negative terminal

(2025 &7 0625/23 4526550)

[ZZ] C

UAEAT] L ge T A FL B A FEL IR IEAR U 1) 50, By PR DA BRI 1 TEAN

Wik Co
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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 &7 0625/22 452550)
[ZZ] C

(A ] fmlE s, g il rEE AN Y it X
H BT IIR ST I S gE A B, SO XA Y.
Wik Co

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 & Z= 0625/23 2525/5)
[ZXR] A
(AT ] i B EAR M AT S, ARG RV £ 07 1) . B FE U s I 1 o
P I R DUt P L LS B i) Py e LB v ) LT B
W Ao
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A 2: BEAMRETMHRRER (F5k ko)

HLIAE A FLAAT PR TR 30 . R IEFRATRE SR Ty [ D i Ty 1), B RSO A
e R b, B R TRE RS, HI7 RS A iR E [ A 3T A .
T7 IRAARR R (de)s FHREBCERBRR A (ac).

TE LI B L PR BB I )R LA R b, SRR RSB AL T RPN, BRI LA E L.

B TR HRHE: A

FUE DL R T 1 40 R S P AR AL A R I, S e R A S A O
&1

Which statement about electric current in a conductor is correct?

A Inad.c. circuit, the electric current gradually decreases along the conductor.
B Inad.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 In an a.c. circuit, the flow of charge changes direction continually.
(2023 F 7 0625/12 #2550)
R BT AR L AR 5 A8 It L R IR Bl 0 U 1) A AR
AR, T —CE PR AT AR ETEN B RS, HIRET H BT AMESRE; CH, BB
TRFPAHE . D X
Hiik Do
APSE

1. (a) Describe what is meant by alternating current (a.c.).
(2023 425 0625/33 #:9Hi(a))
[ZZ=] Ty R E S .
AT ] 22 ik 1o BB I ) S 2 ISR
B WY R .
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3.

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

electric cable—

large

rechargeable{— 1

battery

%% solar panels

P ©

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 &7 0625/42 55355i(c))
[FE] BT RERAE, BT 4.
(8 21D Wi = RN ) [ o D = G O Il R i e S [ e 7 A
B AT RS, H R TT IR A AR

A

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

A VAN VAN VAN 2o

/

V7 \ ]\

\J

\ N ]
\/ \/

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

(2024 2= 0625/22 #526/81)

4

label of W a.c. supply d.c. supply
A time X Y
B time Y X
C voltage X Y
D voltage Y X
=
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1k Do

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)
[ZFX] C
(i) mpRmammsh, 1 x5 B ERENE, 28 REMTTRERE, 3 X,
Wk C.

BRI 3: FHENERNI=Q (ESTik K ko)

HLE FH AT S T BT A, BRONE T Pl B R, BT = D
I RS2 (A), Q MBALREFEE (C), t BHRALE s.

TSR A R, RS Z R, s A R

AR RS S, BRI IR AT mRRA ____ n% IR A R
Bge: BRI HRER JEF

V0N O E LN R T B BT R I SR, SE R R N RIS

(— BRRERBANFNZE |

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 7 0625/11 4526)
i LR R I E] o
RN S S LS S S g AR 2 S RS 07 O B B w3 122w N
#ii%k B
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1. A student uses an ammeter to measure the current in a resistor. He considers three different
circuits, as shown.
1 2 3
= = -1
O — —
I
®
In which of the circuits does the ammeter measure the current in the resistor?
A 1,2and3 B 1and2only C 1only D 3only
(2023 &7 0625/13 #52550)
[Z%] B

AT ] A i e 5 v KL ER RIS, M0 10 Ll e v REL A LA o
ML 1. 2 AR S R ARG L 3 P LR AR R IR
Wik B

2. 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-= -1 |
6V battery switch
& ®
X Y
L o o— |
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 475 0625/31 8594i(a))
[E=] WAEFFR, BRBEAIEZSRE, NE2EHE S5,
[@2i7)] B EEEX. Y2 u, WEHFt,.
FHHBEAIETREY, WA AREELS
B BIRERAIET RN, BBk,
( Z. kg —mia 5H A
HEL IR AL O S S AT R, SRR R T =, HP TR A, Q WML C, ¢t
HY A so
R ZAAH, BrENAESy L HmNAkh_ s REfrER, Q = It.
lmin=60s, 1ms=103s, 1ns=10"2s, 1 mA =103 A,

Fbt 2, L.
B sy A
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(c) The currentin a lamp is 2.0A. The lamp is switched on for a time of 120s.

Calculate the charge that flows.
(2025 75 0625/43 558i(c))
fBomI=21
Q=1It
Q=2.0x120=240 C
% iR AT ER 240 Co

RS2

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

7
P

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 &7F 0625/42 55655i(d))
[ZFZ=]l 72C
(] =217
Q=1It
@ = 0.020 x 3600 =72 C
% Wil LED (BBl 72 Co

(d) In a lightning strike, there is a current of 3.0 x 10*A for 48 ms.

Calculate the charge that flows.
(2023 %25 0625/42 #565i(d))

[ZZ] 1400 C

[#24#7] t =48 x 1073 s = 0.048 s

HQ=It#H

Q=3.0x10*x0.048=1.44 x 103 C~ 1.4 x 10> C
2 Pt WA R 1400 Co

5. There is a current of 0.60 A in a closed circuit.

How much charge passes a point in the circuit in 2.5min?

A 0.24C B 1.5C C 90C D 5400C
(2024 472 0625/21 5i25/8)
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[£%E] C

[#2#7] t =2.5 x 60 =150 s
Q= 1It=0.60x 150 =90 C
ik Co

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

7 7

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 10-10C.

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 E 7 0625/41 55655i(b))

[ZF=] () B FESLmEBRB KM (i) 2.5 A

[EEHT] () Bk (s, R T2 S8 i S B ERAS 17 oL
(i) t=1014x10"9s=14x10"10 g

=7 %
-10
I=tgaem =254

& SFHHRN 2.5 Ao

423 B 5mEE

A1 RoBEHESHEEE (Fhik ko)

RLEN B L 5 ) B F faf 58 S R LB — R IO T s RS VR BT LA A S T A
P8R 2 0

MD)W DEETE AR Q LUEST, E=F. V=1,

RN RSN E L NS ATE X R R IR e R, 5 T
B Rbes vV
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(a) Define potential difference (p.d.).
(2023 :4;@ 0625/42 45755i(a))

fi#: FErEE ST i T W, i T AR Q, N
v=%
Q°
B MR B LT I ST I BT R ) o
FXI%:3)
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 7 0625/11 4527485)
[Z%]1D
[#E4T] RFEMPALRREE, BOF5H V.
Wk Do
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 potential difference (p.d.)
D power
(2025 47 0625/13 4528}0)
[ZX] A

UAEAT] PRl A oL 5 2l B A7 PR 8 S PR — FAL AR B0, R LR e 8l P PR R LA o
[ 8/

3. The electromotive force (e.m.f.) of a battery is 7.5V.
(a) Define the term electromotive force.
(2024 H7& 0625/41 45755i(a))

[ZZ] F TR Bl L HEL A 8 50 2 LI — JA BT K

(AT i JRa sl AT 42 o e sl — JAINE, it Zho W, Bshsfi s Q. il
E = W

% EEZJJ@EEEJ??EBJJEI@M%ﬁ?’%m%%ﬂ%—ﬂﬁﬂﬁﬁﬂ’lm
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4. Which electrical quantity is defined in terms of the energy supplied by a source in driving charge
round a complete circuit?

A current
B electromotive force

C potential difference

D power
(2025 42 0625/23 4527581
[(%] B

UREAT] s SC, MR AT SR B RE Ptk Bl T e e B PR L P L A A B LR L 5
Wik B

AIE 2: {BRERFBKAERRE ik ki)

HL A 28 B L RES SO I B, V = & BRAAREE (V).
RERMERm AN, W ERNCAsmE_ .

wERRE, RW\AEN__

Mg BEIE JREG RN

FOUEL H B0 BT 7 i B A ) BN, SR P A s I R SR IR

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
! |

®

'—;—il—i}—il—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 43245i(a))
i Py QUM S ER B GG, FER N IFERTE R 2 .
% fEP. Q MEBE—AFRENIRV FBEEE.
XI5 S]

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 452645)
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1
] BERA TR EAIE, B CWIEMH. #EE C.
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 2= 0625/62 #2/5i(b))

[&Z] BERIFBRAE 470Q HRH B ; Viy =0.80 V

[FEAT] W 4700 FRH PG AT F 3425, B 8 I S B 1% R BHL B i o
FH T 1k B A K B /Ny B 1A

Viy = 0.80 V.

% HERIFERTE 470Q HLFH PG, 3280k 0.80 Vo
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3. Astudent determines the resistance of a resistor.

She uses the apparatus shown in Fig. 2.1.

O O

metre ruler
resistance wire

\
¢ m T 100.0cm mark

@ 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 425 0625/63 #52/8i(a))
(2] W RS IFHRAE AL B P o
CRRAT ] AeDER sy b, FE S B e r B P, 55 R FHLI Bk
% TER IR — AR B bR V R ER.

A2 3. AEECHREFERE (Fihk k ki)

MBS B 45T f IR B P e Se B HEL B — S Pl BTy, B B = ; REEVE
T L TR TR R, BV = :

A, W RRBI SRR, Q FonimE: W HER, Q At
RISAERRS, BTG W =VQ, HIHEBE R W = EQ: KM, BIHF Q= HQ=%.

HEAMBE R ER B AR RS (V), H1V=____ .
BF: 4 o 18

H B A 2 RERAIRAT B R, 85 B = RV = 5o

[—. %5 V=WIQ 5551 |

Bl (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 725 0625/42 557/8(b))
ff: PR RLR A A L G e B LB — R P Tl i
hE=351#

QF
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W = EQ

W =9.0 x 30
W =2701J]
() E=%s ()270 T
SRS
1. A cell 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 40J B 4.0W Cc 9.0J D 9.0W
(2024 H 2 0625/23 4529/5)

[E%] C

[#4h] B E = % 3
W = EQ

W =15x6.0

W =9.01J

#ik Co

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 e.m.f. and charge
(2024 &75 0625/21 £526}1)
[Zx] C
il mE=Y% %V =213
1v=1Z
TR Bl S L S S R B T B K & ik C

3. 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.

©

e
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 c 16J D 128J
(2025 425 0625/11 2527540)
[ZZ] C
(] BV =10 #
W =VQ
W =16 x 1
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W=161J
ik Co

4. 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 #:81i(b))
[ZZ] 1600 C
[#RiT] fes—reR i,
W =4.5x 105 MJ = 4.5 x 1011 J

Q

Q=73

Q~ 1.6 x 10 C = 1600 C

% it AT 1600 C.

(=. %H Q=It R 7 ]

LIy 4 L0 BT LA S e L — SR R S . KRN B = T WSS R B A E
TR, KRRV = T

HEIAMBEHAED_ KA, 1V =1J/C; FRREH THNERPHBRREAN W, @i
HUATRN Qo

HURTEIS 18] ¢ NIEE AT RO Q = It, Hop THBA A, I8N s, QRBAI N .
BHARSGH Q I, Jof Q = It SREMTE, FHAA o

AR RE (V) S (O E=¥ RV ="

8 S H IR BN R AR, HoRMEhFE RS EN, Bl Q = It KefrE.

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 25 0625/21 5527550)
fi: t=1.0 min = 60 s,

HQ=1ItH
Q =0.40 x 60 = 24 C.
B =% 74
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E=$=20V.,
Wik Co
PSR

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 050V B 15V C 20V D 8.0V
(2025 425 0625/21 552755)
[ZX] C

[#47] HQ=1t7%

Q =2.0 x 30 =60 C,
E=%=2=20V,
it Co

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 Eis4.8Vand Vis24V.
D Eis4.8Vand Vis4.8V.

(2025 425 0625/22 #2575
[ZX] B
(/@] | E=7#
E=2=-24V,
WIATAR R ORI, Wil ST Ry Q = 3 =25 C.
V=¥=32=16V.

ik B
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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

(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

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))
[Z%£] () 34C; (i) 3.6x 106V
(] B Q=17
@ = 28000 x 0.0012 = 33.6 C ~ 34 C,

mv="25#
V = 1240 36 x 10° V,

& (1) 34 C; (ii) 3.6 x 10° V,
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142480

B 1: FHR=V/IEHE (E5Hik kkkr)

AP E V BN SRR T Z OB R, B R =%, AN I RERE.
VAR, TSRS REEIN_ (Q),
MU LA I, e 1 mA = 107° A BBk, At s

B wHE W

L P E . IR B, SRR, HE R =Y.

[ — HEEKRAR=VI]

] 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 425 0625/11 #526/5)
B m R=Y 13, BHHIE LR,
Hik Do
RS E )

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 0500 B 200 C 500Q D 20000Q
(2024 425 0625/12 4526/5)

[Z=] D

[#247)] 5.0 mA =5.0x 1073 A

MR=Y1
_ 100 _

R = % = 20000 Q

Wk Do
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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
-
P
) —
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))
[ZZ] (i) 900 C; (ii)2.0Q
[fBth] Q=1t18
Q = 1.5 x 600 =900 C
ERI L P LA . R Ry = ¥ 43
Ry =92=6.00Q
Ry = Ry —Rp=6.0—-4.0=2.0Q
B (1) AR 900 C; (i) Fit AR HEEY 2.0 Qo



(. EBER—THHV. I. R]
EOIR AR SR R AR, TR R = Y.

ARGV =IRK I =%; RPWEARBUBABT__ JofF, I —T/RRE.
V. I. RBPIHRMREE (V) &5 (A I (@), H19=1%,

HR IR FEL IS 0 S L PEL 55 T A LB A, 5 L RE A R LA ) 5 SROEAS R BEL A LB SE I, BT B S % R
FELFC T o

B i BRI

BUH BT V. T R B BOERE=T0  HASE R TR ek, AR = Y.
(it 2.

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

]y

-

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 7 0625/31 458i(c))
fi: MR=Y13
V=IR
V=12x80=96V
% BARE PR ER 9.6 V.
$Hat ]

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 025V B 4.0V C 8.0V D 16V
(2025 425 0625/13 53055)

[Z%] D

(@] HR=Y 78

V =1IR

V=20x80=16V

ik Do
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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))
[ZZE] 30V
[#247] ik, @il 6.0 Q HEFHAY TR 0.50 A,
mV=IRf
V=050x60=30V
% PR R 3.0 V.

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 478 0625/33 457/i(c))
[ZZF] 12V
[RE4T] PR AR, SRy
R =50+ 50 =100 2
FEL B e AR EL U
I=%¥=2L=024A
WL Ry A i LA
Vi=1IR, =024x50=12V
%+ Ry Wismiy R IER 12 V,
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A student investigates the resistance R of a diode using the circuit shown in Fig. 2.1.

Fig. 2.1

(@) The student:
* closes the switch
*  records the voltmeter reading V
*  records the ammeter reading
*  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.

o .
Fig. 2.2
Table 2.1
resistance between VIV I/A R/Q
XandY/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 10Q 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

e 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).

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))

[%%£] 31Q; 018 A
(@il HR=Y 12
R=38~310Q

fAA 2: RIRZENAEE (E5hk ko)

CDFD SAREMES T HPR A ESEL BRIt B R=__  ; WHE. EEE
RELE AL R R (V) 225 (A) FIREE (Q)

RZAEMERT , PR SRR, F AR R IR A 0 L L i i o

FELER DA £ EL LIRS RN BRI VR T AR R = T

s Lo g
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I AU LR R IR 2 R AR IR, JodR AR R IR TR IRAY FLB o

Which circuit can be used to measure the resistance of a resistor?
A B C
! ® —
V
o—@—o 0—| I—o
—{
A
—{ I
®
(A)
\/

(2023 B 2= 0625/12 £526:81)

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

R=Y
Wik B
AESES |

1. A student measures the resistance of a wire.

Which two measurements must the student make?

A length and current

potential difference (p.d.) and current

potential difference (p.d.) and diameter

(2025 &7 0625/13 #52955)

[ZZX] B

[EAT] R =, WURSZRAHBH /5

Wik Bo

B
C cross-sectional area and power
D
A

e

LM L IE V S SRIHIR 1.

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

ammeter.

Which circuit does she use?

r--{: r--{:
O ® O,
L —

(2024 E7F 0625/21 452650)
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[Z=] D
(e ] DR, ZeRiRNE R BB, REFRMNIFERTE R Wil
D I RERET S Lib &, #uE D,

AE 3 RREBEFIBTSEKAME (5% k kyor)

EIA  FFPOREEEMEN, 95 PLMEME R 5RE L g W, SHEER A K
B

AR Gk, 22 = (2)(2)-

AR AT RN A = %5 HIBRLIRSARLARKI, 5 Q.

RUFRE A, BT = §. SAEEEN, REHEk.

wE 1B R

L L B PR B R R S AR AR ek £

(— %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 2= 0625/21 2525:81)

f&: FFPAOREEIR AR, S AR

R x %
OB S KB RIERL , SR IE AR SR b . ik Co
SRS
1. A nichrome wire, P, has a length of 1.0 m 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 452755)

[Z=] B
[FE4T] PIARERESR AR, R E ALz e A

A do ) 2 2
a2= () =68 =4
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His B 5 B RIE LG SRR L, 15

Ry (L Ap) _ (20 1_1
R—i—(L—ﬁ Z)=0G8) x1=3
Tk B.
2. A student set up the electrical circuit that is shown in Fig. 9.1.

. ammeter
metal wire

——
g~

((‘!i@-(o

;" ((
@Jg ~
variable resistor }&

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

! I connection

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 £Z= 0625/32 £59/8i(c))
[ZZ=] Bk
UM W AL E A BEME BJE. HNHEEAREIZIC RN, s RS ) E BN .
HRREARE, |1 =5 &, BBk,
% K.
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(. RBERT R FESRERL
CHER  FROE RERAN, SEKEE R = pL, Hbp hHER, LAKE. A hBEmEH.

WS SEM__ BUEb, 59%m_ Utk
R SL B S BRI UEH.

PRI R, 2 = (£2)(42); FBHEARIA Q.
BR: KB BARER Ty

AH MBS L BN B AR, SeS B R R .

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 2 0625/22 5527551)

B BRSNS Ly, f R o L
Ry _ Ly 0.20mm?
R, — (80 cm) (0.40mm2)
lzl Rz = R1 5 M[
1= (%) % 3
L, =160 cm
Wk Do
BSED

3. A wire has a resistance of 8.0Q.

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 425 0625/21 2527/5)
[%£%] B
[T i R o £ 78
R 1
R—? =2 X 5= 1
1% B

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 1077 m2,

Calculate the resistance of this wire.
(2023 B2 0625/43 45615i(b))
[ZX] 53Q
[AgAr] AR ELIRBEARZS, B R o £ 45

Ry, _ (ﬁ)(7.9x10‘7>
R, — \1.2/\5.8x10~7
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Ry=26x (1) x (I2) Q~530Q
B ZSLMEER 53 Q.

5. 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 ;

-} -
1 1

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

A 2 B 4 c 8 D 16
(2024 428 0625/23 552745)
[ZZX] D

[#%47] B A d® 15

A, 2

2= %) =4

HAANZE, AL = ALy, F3

ﬁ_ﬁ_l
=2, 1

L,
= (yB)-tixi-g
= A, 1717 16

WO LN ECh 16, ik D

6. The diagram shows three wires, P, Q and R. They are all made from the same metal.
P Q R
. 2cm
. 2cm , 4cm , —
1 1 : > /

N )

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

1.6 cm?

A P-oQ—->R

B Q->R->P
C RoP->Q
D R->Q->P

(2024 425 0625/11 #52655)
[(5%] C
[ARHT] SARSLRPRARR , i R o L 18
2=03)132)=3
II%P 1.6 2
= =(2)(38) =2

i Ry < Rp < Rg. ik Co
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faE 4 FREG—HEEERFIEERE (5 k ko)

TR ST V 5B SRR 1A EE SO R, B R = Y SAROEKIE (Q).
2V TR S A AR . L ML IE L

R D R AR AR Y L okml

wg M B

FE PR — R R I D R S B LR, SBH R = ¥ AR B A

(- SESE&REHAEBLRE )
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 H 7 0625/21 #2611

i FMEAEFEAMEL, 15V BIEL.
HR=Y, 7R, R,
ik Do



PSS

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 B 75 0625/53 452/5i(1))
[ZX] BLAEL
[FEAT] s V SR T iIEk, WY hH &,

B, DAR . F 3 g B e I R B2k
& HEOIHEL.
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difference (p.d.) across it. The graph has a straight section and a curved section.

current

0

A

o
-

0 p.d.

The graph shows the relationship between the current in a circuit component and the potential

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

curved section

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

resistance decreases
resistance increases
resistance decreases

resistance increases

(2023 £Z= 0625/22 £527/81)

[Z=] D

H R =Y 13, HRBANHEMHALE,

Hu% D.
(CEENHE a2 E RS )

EDTR - HUE RN T R T RERIE VA TSR R =Y s
KT TR BRI R A, TEIES SR IERI & s HURHKITAT 2R BT, R, I4ki%
R

“HAE R SRk R LR R R IE 6 PR A B — R PR K

B Wl KT AR HIAR . i
VAN 8 H LA R P I R A

[#AT] HLBP, IT5V BUEL, % A2,

MLk B, BRI Tk, BrLLHFER R .

KTLLIT R —ARE R , SeB R BN

i, FEE TR LA T

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

A

B C

\

0 > 0
0 % 0

(2024 &2 0625/22 Z(527:#)

Y
o
\

fE: AT PR RI, JREETHRE . HEHIE KR,

R=Y

- I
WO IR, PR A IEZ BB, SRR S R I B AL . Hk A
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3. (@) On Fig. 6.1, sketch the current—voltage graph of a filament lamp and explain its shape.

Fig. 6.1
(2023 4 Z& 0625/43 #£6/5i(a))

[ER] WALV bl T b9, WRSHL, JHREEE, BlJEZWiAE - RIS R kT 2248 BT
. HFEEEK.

UREAT] BV okl 1 o9, RLRMR SR, JHRihE, s ZHE-F.

LRI 2235 BE T . RBHIER,  RT Ao ] A P i B 75 B R ) Pl s

B FEMNR G, BB

4. 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.

C The resistance increases.

D The resistance remains constant.
(2023 &75 0625/22 5527551)
[EX] C
[#E47] BRI, B&E Y k.
R=XY
I
WOKT 22T B B R K . ik Co
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5.

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

current

Q >
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 E 7 0625/41 45755i(a))
[ZFE] () &E, BEARE—ITmEE: (i) BEAFSH —>—
(24T EREHRRAREH — A7 @8, FFE S ARE R S .
F: () A (i) BEEFF S —l—
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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
/ /
/
4
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 556i(b))
[ZZ] ()56 mA; ()0 A
[#247] |IE, 7£2.0 Vi, 20 LED fIRR A 44 mA, %444 LED [ A 12 mA,
I=1Ip+1I;=44 mA +12 mA =56 mA
MRS . W LED Frfines 77 33k sy, BjR il o2 .
& (1) 56 mA; (i) 0 A,
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| 4.2.5 g SEThE

A BRI ERIREERE (5 Kok o)

R TAERS, ARG s . FHEEOTE SR .
A PmE TR Vs @R I, IR P =1V, BAH W,
M AR AER ] ¢ WORFEAERS, E=1Ve; THA, VAV, t s, W E#RHRAH o

B BTy BT T

VN OH HBLRE. . FEREE, SRR, BE. BB, SR ERER T, FE
L AFIHE E = IV,

—. &iksEEES X, B 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 £ 0625/12 55271)
fif: MR FEEEROR TR, RERH AR T I
JIMARAFRE R, JRH R LR B B 2 o
Wk Ao
RS

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

How much energy is transferred in the resistor?

A 125J B 5.0J C 180J D 720J
(2025 475 0625/13 4531550)
[%%] D
[#&t7] h E=1Vvt#
E=20x12x30="720J,
W Do
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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 47 0625/31 %5 1085i(a))

[ZZ] 2400)

(%] HE=IVt/E
E=22x12x90=2376 J ~ 2400 J,
B BB IR EIRE RN 2400 J,

3. (@) 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 B 7 0625/32 458/i(a))
[ZZ] 3000017
[###7] t =20 x 60 = 1200 s,
HE=IVt
E =1.8 x 14 x 1200 = 30240 J ~ 30000 J.
% AEERZE M EE R 30000 J.

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 725 0625/42 #535i(d))

[ZZ] ()2.6A; (ii) 1200 W; (iii) 68000 J

[AEAT] WINFTTHE IR, EA OISR RS R 230 Vo f T = % 13

I=20_258.A~26A.

M Ty =2x258...=517... A, HP=1IV 4

P =517... x 230 = 1189 W =~ 1200 W,
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Ey = Pt = 1200 x 60 = 72000 J.
Ey = 0.95E, = 0.95 x 72000 = 68400 J ~ 68000 J,
2 (1) 2.6 A; (i) 1200 W; (iii) 68000 J.

(. % P=IV RENEBEE
IR ERBEE GBI ERE, P=1V, Hd P, I. V [EAGSRHR W, ALV,

HLIE IR PR B AR IS, IS H] ¢ NFERSRFERE . E RSN T, ¢ BBALA s.
FLTE R B I S A AR R L, T = 2, % . Q HIELLA Co

&R, 1kW =103 W, 1h=3600 s.
Bz B=Pt=1IVt, Q=1It

e

708 AAHHBUEE. DhR. @R EGERBEAR, Bl P = IV REH.

An electric fire is connected to a 240V supply and transfers energy at a rate of 1.0 kW.
How much charge passes through the fire in 1.0h?

A 42C B 250C C 15x10*C D 24x10°C
(2023 E 2= 0625/22 252755)

fil: P=10kW=10x10*W, t=1.0h = 3.6 x 10° s,

HP=IV{3

_ P __ 1.0x10% _ 25
I_V_ 240 ~ 6 Ao

HQ =1t
Q=2 x36x10°=15x10* C. ¥k C.

RS )

5. 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.

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

Show that the flashlight operates for approximately 3 h.
(2023 475 0625/42 45655i(c))
[Z£%] #)3.2h, %3 h
[#47] fP=1V 1%
P =0.020 x 4.5 =0.090 W,
M E=Ptf}
t=E=7200 =117x10"s=32h~3h. &: FHEL T3 h.
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6.

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 12 V.

(i) Calculate the time taken to fully recharge a completely uncharged battery.

(ii) Calculate the charge passing through the battery in 60s.

(2024 £&75 0625/42 $5915i(c))

[ZZ] (i) 6000 s; (ii) 38 C

[##7)] ) P=1IVE P =063x12="756 W,
HE=
() B Q=1t15

Q =0.63 x 60 =378 C~ 38 C,

Ptfgt=E = 45100 _ 595 103 5 ~ 6000 s.

A2 2: B P=IVERBEIIER (F5hk ki)

S

FEL ) 2R R B T A B I (B I B RS HHLRE . P = 2

] — TR A Vs BRI L, P = 5 XSHERBISE AR, BF P = I*R.
HUE TR R i, DhRA_ (W) TR B A A B R — 2L

sz TV, Rk

FUH B R IR R, feg— B0, B P =1V S MK.

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 75 0625/12 £53051)

i MR RREG
P=1V,
W IV R i RHFERON D 2R . ik Co
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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 B ZE 0625/43 556/i(a))
[ZX] 98 A
[#47] | P=1’R7&

I=4/E=/B0 ~98 A,

2. 98 A,

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

\

R @ }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

(@) (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 5394i(a))
[ZFZ=] () Biibmbd; (i) 3.1 A
() (1) Wior e lss PR R UL Ao, AT LR ety oL F 4 1 A P o
(i) | P=1V 4t
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() Biikfes (i) 3.1 A.
3. 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 H 2 0625/11 452750)
[%%] D

[l mP=1IVH#

P, =12x30=36 W, Py =110x0.40 = 44 W,

Py = (400 x 10%) x (0.10 x 1073) = 40 W, P, = 240 x 0.20 = 48 W,
48 WK, ik D.

fiA 3 ATRAEFREE (Fk ko)

MR P R BB RERNPUE, XRAKX N P =1V, P. I. VHBAHHAW. ALV,

FHASTERT ] t W BEE N B = Pt; AT RSN, DhRm___ MR, WA
VR
1 kW h 2D 1 kW B H A T/E 1 h BreBaes: masE T SReT RN,

EE: T (kW) AP (h); FIHEE (kWh)
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1

AU B Th AR MRS 1 kW h i, S5l B = Pt SRR,

Fig. 9.1 shows an electric kettle.

N NN

N

Fig. 9.1

(a) (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/i(a))
i 1.5 kW=1500W, HP =1V 15
I=£=100~68A
HE=Pt{BE=15%x40=6.0kWh
W =60x14=84p
% MR 6.8 A, ] 4.0 h BN 84 p.

RS

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 Z= 0625/23 4526/5)
[ZXE] A

[##r] 2200 W = 2.2 kW, 48 min =0.80 h
E=Pt=22x0.80=176kWh

P = 1.76 x 0.25 = 0.44 5T

HE Ao
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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))

Zx] 30 #4>
[###r] fdf 6.0 h W EEN
E =0.14x6.0=0.84 kW h
P = 0.84 x 36 = 30.24 cents ~ 30 cents
% IR 30 £,

3. (c) (i) Define the kilowatt-hour (kW h) in words.

(ii) 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))

[Z=R1 () Th&M 1 kW By A& TAE L h I aiaiR; (i) 1.5.5kWh; 2.0.11 A
[EAT] Dh359 1 kW B H fids TAE 1 h Irseis iR 1 kW h; 25 W = 0.025 kW,

H E=Ptf# E=0.025x220 =55kW h

MP=IVHI=5=2~011A

& —AEHFEIRER N 5.5 kW h, HLFN 0.11 A,

| 431 BERE SEEE T

A BRSIHREEERE Bk k ok ok T)

HLIES P AR HEARF 5 n To it s IR Seties S AME R Tt AR H 2RI DI RE -

FIEARA MR BEBENASXERZTE, 2R .
%E%Wﬁﬁ?ﬁ%ﬂ@mk‘%ﬁ%%, AR Sk oo T R L) 2 T A FL L
R T AR R R SRR AR R .

Bk mEhbl; s Ot
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I A M BUTCAF S ARAE TSI, SSHINERNMAMAFS . BN &t

(= BB ERS )

{51l 1 Which circuit contains a thermistor and a heater?
A B
I |
P ~
i e N
C D
| |
N\
! | R

(2025 £Z= 0625/12 £531/81)
B RS AT LM FETE B ORI, 2 BUETE o des .
D[] 57 PR AN B o ik Do

RS

1. Which circuit contains a light-dependent resistor (LDR)?

(2025 428 0625/22 5527450)
[ZZX] D
[FRAT ) WG = &5 k48 i AR B LA 455 A e g R R
K D &A% 5. ik D,
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2. Fig. 9.1 shows a series circuit. Two of the components in the circuit are labelled.

power
supply
(o,

amp ®

Fig. 9.1

(a) State the name of two other components in the circuit.
(2023 HZ& 0625/31 #9/5i(a))

[FZE] JF%; mmk (SnZdi, EEmm)
CAEAT] B RS TERIAE- 50 1 T A Ha B TSGR o
EBHPFA, & JFR. Bk,

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
11T+ fuse
lamp
—
heater
_®_ thermistor

Fig. 8.1
(2023 E Z= 0625/33 258/5i(a))
[EZ=] A LmF: s, awas: (1
[FEAT) 43 BRI M INAGS, N A R T ELMN RIS, (8 BN A5 LT
G2 & B 1100 N 2 N Y N A 8

4. Which symbol represents a device that contains a current-carrying coil in a magnetic field?
A B Cc D
—rr—- —M)— 3 =
(2024 475 0625/13 452981)
[£%] B

Uit ] BRL AL Tk IF 52 e h e B2 mahbl, Haiflrss s R B ARE Mo
B ZnLEPl. ik B.
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(. &EEE T aFERREE

EL
~F

CIY  AEEARHERS RN, ORI SL B AR R 2 SO TTA RN ;
KRG AL BT LIS, HIEE AR AL o

HLIA ARl e A LALLM s WAL ZE, 500 A.
HL 2 DN T W Y L 22 . AR B R AE ST A Mg . S T s LA BALAIREE, £55

B WA, BB IR
=239

L H H LS LB P R AN FL B I I, B SRR E B RN 0 3, TSR IR T
[ fIRE 2

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

®

&

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 B 7 0625/33 43855i(a))
ff KTUDAS A5 T A 5 000 LA 2 P i 1, LS 8 7 B R 3K R A i 4 2 1] o

FEIE 8.1 W, AT Mm% 5] H— 2 SR, FEMZZ Al 15 B AR AT VLR SR A5 5
% HEERSITIIFER.
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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 57 0625/63 45315i(a))
[ZZE] fEP. Q Wi flki Rk
[FEar] privee e M P 5 Q Z M R 22E, R B IS e X P A i i Z 1] o
BEENRE V B ER P, 5 —imE Q.
% BERIFEIE P Q M.

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

cells

plastic
case

brass f

connecting switch
strip lamp

Which circuit diagram is correct for the torch?

B Cc D

bo A rT7

*—

(2024 %75 0625/13 £f528181)

[Z=E] A
‘ (@47 ] RN ARR T ST WEBERE JFR. KIEMp Tl i, g g —A g, %
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7.

A3
PTTRT AR, JREIFR. KT, A FEORE TIXER KR
Gk A

A teacher connects the circuit shown in Fig. 9.1.

ammeter 1 switch

S==

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 &2 0625/31 #5935i(c))

[ER] RRE | A, RCEATITR, AT 2. MR 2 F0— 5ty FHREATIE 1 T, TR

B ER KL o
[RAT] 1 9.0 Sk, MRRIGES AT 1. BRI JFR. AT 2. MR 2 A, &Py
93

ML | A, ARUCHS LIFR KT 2 MR 2 F0— T AR HERFS . BT 1 R
B BT TR A ER IR L o
8.

(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 £Z= 0625/42 5 758i(c))

[ZZ] () B IR AT IS RE AR I b FL it (i) P L RELART BEL(E DS . PR PRI R . 4T

URBAR G) JHRL AR KTHURTA LA M e 53204
(i) ELBETFR, SURE RS AL N B8 L, PBIHEK
% ATHIAETR.
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(= RS RBERALE |

CH EEEMEAERRR: WARBAEREE Lin—4 LB K . BURHN FLB Y
RE AT 2 4 T HL AL o

RO e A = AR, TERETE R BT — 2 f Sk S0 # sk

S fBLFELRH5 PR B S BRI T R Ao KRR P s FELRELER B R BRI, 450 Qo
B plgE BEIRN

HLRH PR

AUH BT . f Sk a A BRI, e B LT AR AL, PRI TR

Bl 3 (a) Draw the circuit symbol for a potential divider.
(2024 F7F 0625/42 475(a))

fid: WS g A S A S AR R B K ZE A e, FEAN BT A S AR, R

, St 38
T L

e BT RRS ER.

GesEE

9. In this experiment, you will investigate the resistance of a wire.

Refer to Fig. 2.1.

e C
/V\ J\ 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 B 7 0625/51 452/i(e))

[E2R] R B — SRR TS Rl §F 2k 2

[FEAT] w28 PR YERE TR P REAT 5 B — 2 RHSEAETE . AR uily i SR 2R
% BB AR AT o
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10. A student investigates a circuit containing different combinations of three resistors.
She first uses Circuit A, shown in Fig. 2.1.

Circuit A

®

'—;—il—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 7% 0625/62 Hi21Fi(e))
[ER] () BRRME BN —FR R R aikmg: (i) ESRTRR, A9 —An®
FA LR (L
[atr) (1) Rk AR 2wl 22 R R
(i) FEahi T SRR N B FLRE, [T T RE 77 (58 A 21— 4 AS W) A HELIAL 1L o
% () marARREAS: (i) AEESH TR,

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

©

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
Cc

(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/i(e))

[EFX] (1) WRAHESRN —HRRE: ) FERREEM—ZRFEREE. R §i ki,
(igam]l () wrs A RH AR s e N L AR ELREL BT T T 468077 58 M B A5 B8 2 ri DAL

(ii) FERETEHRHAFS L — ARt or AT AT &7 Sk 2R

% () WTRAESA R G EA RS
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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 H
[ _
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))

[ZZR] BRAEIR, By Lk R H A A
[AEAT] HRH R p 55 U ER IR, HEOK L A P REL S BRI FLARE o B2 R, FELIA PT BB HEL IR R A T B A o
B PRI, By Lk FR S IR R A R AR

AE 2 RAEERFIEET (3555 ko)

EDER LiFR ARG, DO RETEZR A PR E, R s ERH TR
| AN

HUEE A 2 A SCBRI . BLOM I AR SO AL s BB RTIT T 5C Wil BN RE TARRITCA: . AR %
AR

VI TT 5% AT REHEAE S B, T RE RS TCAF B SRS 1 DS IR R T I P T L 3

AR A W R R BT IR . IR LR P vh LA R R T HL AL o

ER: AR A
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AH LS 2P R B Y B 1A, HLIRIBRLE TR TR, e A SO RE a4

A student connects the circuit shown.

—— b

=
e

1

bell—|

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 EZE 0625/11 #5295)
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 4725 0625/33 5f5815i(a))
[£%] () S, Sy (i) Sy S
LRET] (1) P Sy 1Sy 5. T AT 05 L G e B b 4 - S WTFF L A DT LA S R B 4
WA Syv Sy
(i) PA S, M Sy, HFMKUGED N A TRAAMKTH, BANT % Y.
WA Syv s
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X, Y and Z are lamps.

o+
ol

o+
(0]

+ —
O (o}

[(%W@] Y 4
X

In which lamps is there a current?

X Y z
A v X v key
B v X X v = current in lamp
C X v v X =no current in lamp
D X v X
(2023 %25 0625/12 452850)
[£X] C

[iatr] mEAE R, G RN b RS R IR, X P Te i
Y 51 ARSI, Y B St R A M R LA e B S LB, Y P LR
Z 5B IFIC, Z B S i A O FE R A B se P BB . Z AT HLAL
Wik C.
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3. The circuit shown contains three switches and four lamps P, Q, R and S.

—— b {—

switch 1
lamp P
[ )
switch 2 lamp Q
0—\ 1
lamp R
[ )
switch 3
| lamp S

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

A switch 1 only
B switch 1 and switch 2
C switch 1 and switch 3

D switch 2 and switch 3
(2023 E 7 0625/23 4528%)

[ZX] A

[#ET] WAETFR L, BIEBRANLEATE, P. R TEZBIGHREEM G, P R 2%,
TR 2 REFWTFE, Q Rag; FFR 3 fRFFIIF, S A5

T A

AE 3. HIRE MR FEREE (ko k k)

CTIPEl AV PR R R REL R IR B AR AR T A . NTC bifg v B A I B ey, PR o
St R RH (LDR) & rFHREGIRASLH T ek, FpHs . HHGIREIZ A TR
P NeeN R S NS SN S S i O £ S N SR A N = 221 i . BLIIEK. FEPHIERALA Q;
TR BRI GoR L H 4 BAL Blbr BE R o

os SERVI N N 1

A8 S H P NTC g fHal LDR, BRI ¢ R F S0 W Se BRI, S8 Wi B B8Ot 5R 8
FESCAE B

(— ESHEHE=ERERD ]

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

(a) Sketch a graph of resistance (y-axis) against light intensity (x-axis) for an LDR.
(2025 7 0625/42 4355i(a))
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fE: WAL, HBh RS

LDR ffaamBioR, FRHB P2 Rl G 3R K

B PIARRREN AR A OEERAE AL, VR TARER BT B 2.
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 425 0625/11 4528/5)

[Z=X] C
[T g R R B R REIR B AR Ak, WU e TR B AR 5 H R
1k Co

2, The diagram shows a circuit.

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

B a decrease in temperature

C anincrease in light intensity

D anincrease in temperature
(2023 %7 0625/12 42955)
[Z%]1D
(24T ] v 50T v BRI TT A4l NTC PR
TR, AR RN, B S RN, ISR, KTRAR .
ik Do
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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))
[ZE] BmgX
[FEAT] YR BEFHE I, NTC i e RH 54 B REL IS /N o
FRIBCHL I S L), TR R, WORRIE R
% MR K.
(. %fIERBEE, BHZESE )
S E R HCGHAA (NTC thermistor) HIEBETHE I, Fa i ; JefH B (LDR)

iR s
SHHEAR, BEL__
FEHLIRAL VIS, ERIBs HE B8 UL R, O ML V, = V, s SUBILAHR FE 6053
HIH QFV.

A B

24k F, 2 2 L T it ) P B R B, SR BB LIRS K MR BRI GBS . TR AlUS A&
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I AH PR BRI Ak L e R IS SEAIR AR BB ARfh, A R 4 AR (o

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

— S

—

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 B 7 0625/22 452985)
fE: B BJ7 oA R R, IR TR, R Ry .
BT E RS Ak A R R LSR5 S RO R, T R, AR

R
Voo = Vem 4R,
Ry WUNEF, Vg 9K, LB A, HIMSmE, k. ftE D,
ABSEE)
4. A resistor and a thermistor are connected in a series circuit, as shown.
D)
| NG/
{ o ~
fv\
U/
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 E 7 0625/12 552958)
[Z%=] D

[AEAT] b sz s, HHEE Ry B/
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Rtotal = R+ RT Uﬁd\r ﬂl‘iI = % i%j(o
HLE R I 2 (E AR R P s FLE . Vi = TR MK #iik Do

5. The diagram shows two circuits.

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

circuit 1 circuit 2
in o6V \ T O 6V
| .
N
L1 L1
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 B Z= 0625/23 4531/5)
[Z£%] B
[AzAT ) B 1 H, Seamus NG, el B BEL A RELELRE K, £RIBIFTTE T 5 58 0 A O HEL TR K, AR ER & o

L 2 o, BRI, RO AR R AR N R TTE T IR R R IR AR S .
WO B JGIRARET, PR AR R . Gk B.

RREY 4 EE RS AT ZARE (H 5k kokvovr)

“HRERA SPHLME: IR BT, S r s B ERAR K LB DL o
FIWr S AR FBR I, M IR Wt % WG IRy B A . — 4Bk LA AR IE

] SHEE, ZEEARATT T A A i
KM (LED) FEIE [n)fl B A IR B &, S BB A& G J5 [ A WA K 3 i A
B M IE
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N EH MBS CARER R, I A REAT RS, S B RIERR TR S T AR A

F A

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

7
P

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 425 0625/42 #36/5i(b))
fig: MRS . ROk LED MMRSERIR 7 1 S IA) . LED ART R ..
LED Ju i BRFHAR K, MBgrhdcA B, BimALt.
B Wb EEAE LED S E, RIRA R E .

ARSE D)
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 E 7 0625/62 452/Fi(e))

[F=] —HREER.

[AEAT] el Cpl & HRIRR S & AR, AT R mmE, BB RR, BREL
2N

B T
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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
O \ _
0 \ time
Yo
Which graph shows how the current in the circuit (from X to Y) varies during the same time
interval?
A B
current current

current current

0 > 0 >
time (|) \ time
(2024 H 2 0625/21 527/8)
[ZX]D
(A7) X i AIERy, M X Y BJ7 e AR S R e &, SRR = .
A EAHAEE, BRH Y fn X, ZAREIERS@E; DX B Y AIE, BRAREKRNEEE K.
1k Do

—e

In which circuit does the lamp light?

A B

(2025 425 0625/23 452955

94



[Z=] D
[T ] g R IEAR R . D HATIrde 2B ) AR IE 1) Tl . HAZ XM &, KT A .
ik Do

4. In which circuit do both lamps light?

A B Cc

=L =
& & X —R—K—

(2024 £Z= 0625/22 £529/81)

i

[Z=X] C

(AT ] MR IERGR o C BB “ AR IE 1) Sl . BB X a . WikT
B4R

Wik Co
(Z. R ERERANFHSE |
“HRERA P, IE 1) s BNl L S A fh LN AR L
SZ L LB AR PTRTT , ERER—AS AR, S S R T, RO

PO AR R SR A LB I L A R S T T AR TR e R
B BmSHE: —A HEkEh

AUE AR IR CARE R SEOERS . SesriE. SRR AN AR R S

L o

Which electrical device is used to convert a.c. to d.c.?
A diode

B relay

C thermistor

D transformer
(2025 B2 0625/22 £530551)

fE “AE R AT B RS, R R AR B RS R . R A
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PSS

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

VANVA

(2023 4 Z= 0625/
[ZZ] C
(e ] IERRS, Wy mS RS Ry R, AR S, R P A A 2R Rl R AR A
R, TAREEIE. RN 0, MR EEEN 0,

MR ORE IE2E R, ik Co

o
™y
o

N —

1 5529/0)
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6. The circuit diagram shows a circuit used to run a d.c. motor from an a.c. supply.

Ji T
.

Which graph shows the current in the motor?

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

Cc D

current /\ current l/\/\/\
0 £ 0 -

I I
(I) time (I) time
(2023 &75 0625/22 5529}

[Z%] D
[fEAr) ERRER, —d AR SE: AR, B—d e S,
WIS FE i E ST LA BRI T T A ) . R A B B — IR IE Ikl o #0i% Do

| 4.3.2 BBm B 53 Em R

AE 1 SERBRIE (F5k Kk k)

LB SRR FL PR B AR A RE L RE T . BAALRAREE, ARS8 Vo
LRI, Joi e Ge T 1 i AR B IEARHUE . pIEAR 2 SR, & HBh3E TR Bl

HELYR 5] 16 H R IR LBl 25

B RS HIA AN

s BT FR RIS FEL B A
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KL B T L e M P s 4 s B SRR A Bl B, B E 4 4% LB R E 9
5,
(—. EEEzEEm, & )

151 351 1 Four 2.0V cells are connected together in series to make a battery, as shown.

pinininis

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

A 050V B 20V C 6.0V D 8.0V
(2025 ZZF 0625/12 553240)
fE: DUTTHEMLE R, LA,
E=4x20V
E=80V
Hik Do
SRS

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.

(a) Determine the potential difference across the four cells.
(2025 475 0625/32 %57/i(a))
[ZEX] 60V
[#Z4r] PU3Y 1.5 V it [a] ) BB BK
E=4x15V
E=60V
Ze DU PR 22 6.0 Vo
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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
e.m.f./V resistance/Q

A 1.5 10

B 1.5 40

C 4.5 10

D 4.5 40

(2025 E 7 0625/11 45314%)
[ZX]D

REAT] = ) [ R IR, A R B ER IR
E=3x15V=45V
R=2x200=40Q

Wik Do

A student investigates an electric circuit. Fig. 9.1 shows the student’s circuit.

6.0V

e ——
®

heater

(1T}

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 425 0625/31 #9/8i(a))

[ZZR] () AT RB PR s (i) 4 77
UREATY () S AR e REL AR RELE, T 90 9l e b s A LU o

(i) % FEL It ) ) ER IR
n = 60V __ 4
1.5V

B () ATHRBR R (D) T 4 T,
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4. 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))

[ZER] () %8s (i) 8
LREAT] () FEBEERIT B IS A By R R, BRI Ak

(i) 5 HLIh ] ) AR K
_ 12V _g
n=15y

B (D) Bk () THE 8 TiH.
( —. BpRiEMEE&E AR |

S B R TR R HICA 2 SO, Joit R BB R AR .
FR IR P REL A S L RH 45 T 45 LR 2. : Ry = Ry + Ry + -, MRHAAALRRN (),

B MIE; A
VAN S H BTG S IR BB RHE R, BB 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))
f: P RLRHLER IR,
Ry =R, + R,
=20Q+40Q

100



=60 Q
25 R SELAG B L RE R 60 Q.

$Hx1% 5]

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 475 0625/33 557/5i(a))
[ZZ] 100 Q
[##7] R,. R, BB,
Ry =R, +R,
=50 Q450 Q=100 9
& AR 100 Q.

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

ammeter 1

ammeter 2

Fig. 9.1

(a) Give the name for the way the components are connected in this circuit.
(2025 475 0625/31 495i(a))

[ZE=] HE
[REAT] BooihE MR, RETFIRA .
B K
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In which circuit does the ammeter read 2.0 A?

A

| --+|

]

6.0Q 6.0Q
C
6.0V

Loyl
1 'Il

—

6.0Q 6.0Q
(2025 B Z& 0625/12 553055)
[ZZX] B
[#247] B F/> 3.0 Q HERHEREX,
R, =3002+30Q=6.00Q
_ _ \ _
I=g =1250=20A
BO

=
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8. 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 30Q 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 T T
0 75 150

resistance of variable resistor/Q

Fig. 7.1
(2024 B 2= 0625/41 257/5i(b))

[ZFZ=] () 59515 VHMFE AR, F5404E. 30 Q BBHHRB. (i) &M (0 Q,0.25 A) G
A RIS, BRGNS

(ATl () MT8ch 7.575 V =5, Wl 5 19/ [ R ERA i, R 52808, 30 Q HipE k.

(i) BASFHASHI RN R, Hy SR r B LA A

7.
I=R+§0
WMR=0QK, Iy =%2=025A; 4 R=150 Q I, I =55 ~0.0417 A,

B AERVER S BLARHE R WR NI 2R, AR EERR b 0.25 A, A SHEEIRIZE .
(Z ERRREETENEZM )

FRICHELI T, Al RN S R 2RI R B S A TS HR R
TS EZ E=Vi+ Vo4
F—H T, BV =IR, oFFummES i mK o

Ll SR L B 22 B RS (V) FRRHERALA BRI (Q), HRMBALCARE: (A).
gz M f; IR
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| B HLTEAREIBE, 64t B TR ST IS R, S65 B = Vi + Vi + ..

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—

N
{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 %75 0625/41 556i(b))
R WHRERBECH V., AR RS ER R
E=V + Vi -
Vigga = £ — Vo

B W B OS2 R PR 2 E D B r L P i ) L
PSR

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 47 0625/11 452950)
[Z%]1D
(24T wirRHARER, JEA B AT B AR 45
HV=IR, H10Q2>500, B Vyq>Vaqo
Hiik Do
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10. Fig. 6.1 shows the circuit diagram for a flashlight (torch).

7
P

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))
[ZX] 33V
[Ar) WV =1R, [5E kM RsER
Ve =0.020 x 60 =1.2 V,
F ER IEC HEL B ) LB 22 6 R 15
Vigp =45—-12=33V,
% LED Wimi N 3.3 V.

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

0.50A 6.0¢Q

(o]
12V
(o]
N
&)
Fig. 7.1

(c) Show that the p.d. across the 20 Q resistor is 9.0V.
(2025 B 7 0625/43 4575i(c))
[ZEXR]1 9.0V
[#%#7] fV =1IR, 6.0 Q BHMuRHBEEEN
Vs =0.50 x 6.0=3.0V,
Y K LB 1Y) R 2 50 R A
V}#E}?fﬂlﬁ = 12 - 30 = 90 Vo
20 Q FLBHFEAEIFIR S, SO PR 2R 9.0 Vo
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AIE 2. BRAFEBRAE (FZik kk k)

FFECHLES B SO HETER — RPN, S S R MR, B Vi BR
HUALSE T2 SO R, IR A

B PLIIST  — AR SBEWTITIS . HAR S S Ak IR T DIARSE T AR

HELYR L AR I, BB ) RIS B S RN, FRIRRRIR__ c fi P =UT, saimiish®

WK, RELH W

A R AR BK

AH M BFBATI . SCBETT R BUB SIS ST M A% S B 0 88 DR bR R 1 i 3 ] FEL S

l

—. SEtrE X P& R JE BRIt Jh T

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 B 7 0625/43 52/5i(b))
i PRKTIFHR, A SCBRHINNT o SR THUR, SBT3 — SRS A A B A T B o
& —RITHIRN . B—RITVIRER G

RS )

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 & 75 0625/21 552951)

[Z=] C
(AT ] FFRERAS S B e 7., — kT 452 1k A U R e S B Wi I L HE 4% S 8473 T 2 ki b1 A I s o #5G32E Co
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2 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 B Z& 0625/12 5529151)
[ZZ] D
[#24] Sy A1 Sy 4B T R R [l FRER S B B 0 , 39200 &5 Sy LT L AT RfESC % . Wi
fo Wk D

3. The circuit shown contains three switches and four lamps P, Q, R and S.
-
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 switch 1 only

B switch 1 and switch 2

C switch 1 and switch 3

D switch 2 and switch 3
(2023 B2 0625/13 452855)
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[Z£XE] A
(@47l AEIFR 1, Py R SRR A& mIE: P 20 3 WigFmr, Q. S FriEsd Al #iik Ao
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 B 2= 0625/11 2527540)
[Z=E] A
[#i7) A Sy J5. BFrfE M3, HEC L, BB/
B I="Y, e A2, Hih A A TG
HP=UI, MBI K. Bk A.

(C ETESRAET R

RLRAE T WAL MR TR AT R RSN R Y A F A
TR HLER A T I FLUR 45 T 45 S B LR o HRFAE IR & S Wi L AR %

FRRARE M TRE R, BRAALEER, 50 A.
B FT ZW
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IEZM S HEPID S 3 N EYNE17E 2 e e 4L N s S (= o T B S R AN i e

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

Iy =500

Ip=1I;=1%5

FH 9 05 LR LR

Ip=1I,+1I,

S Iy RFPAE—ZHEHA, HR#E D e k. ik D,
FPSEE

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
1.
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)

[ZZ] C
(] X AP, Y. Z 55000 F BRI .
T R RIS Iy = Iy + 1,0 Wik Co
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6. 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 478 0625/23 553055)
[ZZ] D

L0 = N T v/ S WANG BN 2 7 i e Y R
40A=30A+10A
K D i R ABEAT A% R R o ik D

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

———0 ~N O—

®

o
N\

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 475i(d))
[&ZX] 108A
REATT s b ) B R
_V _ 230V _
ILh=%=%nqn=924A

Y AR, RO
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I=1I,+1,=92A+16A=108 A
% MIREMPACY 10.8 A,

8. A cell is connected to a parallel combination of a 2.0 Q resistor and a 4.0 Q resistor. The current in

the 4.0 Q) resistor is 1.0A.

2.0Q
1l
400
——]
1.0A
What is the current in the cell?
A 1.0A B 1.5A C 20A
(2025 B 75 0625/22 #53150)
[Z=] D

[FRAT] JFI5 52 % 99 iy P AR 45
U=LR,=10A%x40Q=40V

_ U _ 40V _

ER:ANF KT W

111

D 3.0A

I=L+I,=20A+10A=30A
Wik Do
(Z. &SEBMFRE LR
Tl SRR E R, SRS TSEEZ: Ry = R, + Ry + ... FFHMSAAENE, 47
H Qo
I LB PR A SRR ZE ) — X9 A L BB 7 = A+ A + o
KXY R TEE, PR mE_ fE—SZBgME, B &
W S BB IR . Ry = 2 BéhnfFBcGE A mEmm_ .

=}

=



I AU H B A R R — X3 B IR RS R, 555 4 S i H R AR BRI

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

— k- — — k- —

—
s R —1L
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 B 75 0625/12 £529551)

ﬁer &ﬂREEFHE’JEEI?ﬁjJR HIFF I HLRH R A A3

1—_
TRET R

m|

g3

':—U

o

IZIR>O FrPl0 < Ry < Ro (% Bo

ro|iy :Ul’—‘

X%
9. Fig. 8.1 shows the circuit diagram for a 16Q 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 7 0625/31 45855i(a))
[ZX] 24 Q
[igar] wi b BE T RRARE:, A EpEX.
Ry =16 Q+8.00=24Q,
224 Q.
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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 4-7% 0625/33 #57/5i(e))
[ZZ] R\ Ry FFIRTE R0 P i
(AT ] I RE AR RN TAE —SZBE BEL, WOKF Ry Ry RT3 3 i) 45 1 P T ) ) — X e i _Eo
fré:: Rl 5 RQ #Eﬁﬁ 24V Eﬁfﬂlejﬂuﬁ‘o

11.  Resistors of resistance 2.0Q and 3.0Q are connected in two different circuits.

200
200 3.00 — ¢
— 3.0Q
—
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 475 0625/13 5529}80)
[ZFX] C

[fR#T] BB, Ry =2.0Q+3.0Q0=5.00Q>3.0Q
HER . 7 =300+ 30m>
Ry =120Q<2.0Q. #kC.
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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 Q.

C The effective resistance increases by 20 Q.

D The effective resistance decreases by 120 Q.
(2025 F7F 0625/22 5528550)
[£%] C
UBAT] BRHT. 7 = min. 1 Ry =40 Q. Ry = 120 Q440 Q = 160 O,
BBE. 7 = mon- 1 Ryg =60 Q. Ry =120 Q460 Q=180 Q.

AR =180 Q — 160 Q = 20 Q. #k C,

AIEY 3: REXAEEZERUE (Fk Kk Yoivi)

EBTA BRI, BB SRR R, = R, + Ry
ISt BT IR, A IFRE B0 S R R, = fale
FETT AL, ONB R RS T B2 A WP 45 MR PP FE 2 T M B

TR IR FEL B 5T 41 JR) R LY W BAE—AERER, BB R R AL
R .

B HEE JFEG BRI
S8 O H LR — R B BRI SO IR A FERELIEI I, S R e B )RR AR SR BRI

The diagram shows part of a circuit.

200 1.0Q
- H -

— ——

400
—

What is the combined resistance of the resistors?

A 0.14Q B 0.57Q C 17Q D 7.0Q
(2023 7 0625/22 #5281
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s LI E RIS BB, K
R, =200Q+1.00=30Q

EERE TSI R, #

_ 3.0x4.0 () _
R=3700 Q=170

Wk Co
RS 2|

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

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

—] ] ] —

(2024 4Z= 0625/23 45295)
[Z=] D

[##7] D el p A~ B IEBR, i
R =100 _50Q

» — 10+10
R=10Q4+5004+100Q2=250Q
Wik Do
2, A student sets up the circuit shown in Fig. 7.1.
I R
—— +—
0.50A 6.0©
‘—
I, 20Q
12V
0
(A
&
Fig. 7.1

(d) Calculate the resistance of resistor R.
(2025 E 7 0625/43 457:5i(d))
[ZEZ] 180 Q
[#4] 6.0 QUL HBIR BB, KV, =12V —-050 A x6.0Q2=9.0V,

I, =905 =045 A
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I, =050 A—045A=005A
R=9.050% =180 Q. %&: 180 Q.

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 Q and the resistance of the other lamp is 800 Q.
(i) Calculate the current in the 800Q 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 475 0625/42 5574i(b))
[ZZ] (1) 0.29 A; (ii) 0.33 kWh; (iii) 480 Q

[FRATT 156 e % 45 S 34 195 ity FEL A ]
()] =% =230505 =0.2875 A~ 029 A

800 Q
) E=VIt= % kWh = 0.33 kWh
(iii) R = S50%1200 © =480 Q. %&: (1) 0.29 A; (i) 0.33 kWh; (iii) 480 €2,
Fig. 7.1 shows a circuit that contains a battery, a switch, a voltmeter and three 40Q resistors, R,
R, and R;.
T
Ry
|
|
—‘7 Rs Ry
Py I
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 ¥ 7 0625/41 457:5i(b))
[ZZ] ()15 V; (i) 60 Q
(g4 () FFRWTIFI . P R R AR B S g, e =2x75V =15V,
(i) FFRMEE . Ry SRIFEE. R, = 4240 0 = 20 Q,
R=40Q+20 Q=60
& (1) 15 'V (ii) 60 Q.
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| 433 BB THMERSER

A1 BEMBERTTESE (Fiik ko)

P FELBEL B IR A P DR AR I, L U R S Pl A R B 234 JX%FFEEE%JJ
FR K FEL B o L IAEAY ] %%Iﬁﬂﬁmﬁlﬂ‘]ﬁﬁ,%%’ﬁﬁﬁﬁﬁﬁk LR =

P RIS FE Ry B, W Vo = Ve EEI‘EE‘JiuiJQ %%%E’J${¢7'JV

B srMdss B

& 20\ IS W R e RN W 75 b e G AT 22N E SO 7 B =2 S 2 21 45 i I L =02 SO0 D
B R A

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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PSS

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 E 7 0625/41 457/8i(a))

[EZ=] 53 s b A B BCrE HL IR P o A PR BT AR 2R, TR IR IR FCAS P, &) rL 34 22 S5
Jo7 LB B IE B o

L2010 <R R S WG RGN S et 7R ol R N W el TR 072 e v =11 0 2 g D
7 540 B R B S IE EE

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

— ¥

i/ /I—"—l — /|—“—| |
& &

C D

6.0V 6.0V

— b {— -]

&
1 —

A A

(2025 %425 0625/23 £531/81)
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[Z=x] C

[RaAT ) JTHaseAEde s 5 M Z —sn . # A 2%, ATHMEmR REER 0V B2 S
— ¥t AT PRI RS IE N 6.0 Vo ik Co

3. The diagram shows two resistors in series connected to a power supply.
12.0V
S + —
o ©
6.0Q R
—— |
O
The reading on the voltmeter is 3.0V when the switch is closed.
What is the resistance of resistor R?
A 067Q B 12Q C 15Q D 20Q
(2025 478 0625/21 45285)
[ZX]D
[fZ47] 6.0 Q HEFHFNRATEHAIEH 12.0 V—-3.0 V=90 V,
HY ER I 43 He R R4

R 0V
e =303, MR=209,
Wik Do
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4. (a) Fig. 8.1 shows a circuit. The circuit is designed to switch on a night light when the surroundings
are dark.

N
7

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 57 0625/42 458/i(a))
[EZR] () K BRI FBRAE B B P s (i) 1 4K 2. R0 “ARE Py 3 22 K
[#RAT] () ¥ BB NARA VI ERAF5 BTG B B o
(i) 1. BRI e ARG . St R A R RIS K
2. Gl RO AR IR A S R R B O TR 2% B3 404 D R 5 Rl e B K
R G AR P i ) LS 2R HE R

A 2: BERFAEAREH Bk ki)

V91 L EL B B3 7 PR RS A 0 T PR LR L PR FE T A FRLBEL . 23 T
RBGA-HRERHLEL, 72 = {2 RBRIIBAGI N Q, MM AN V,

eI, LDR [ HLB D RBETHRI, NTC Adgbiigmm_

LR R BSHEROTIRR TGO BT S ELBIROR , HAM i Saa .

BE W BN R
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Igzu 551 43 LDR St e BEL 2L PR 5 F HLG I P P 2 T L e L S B T

The diagram shows a light-dependent resistor (LDR) connected in a potential divider circuit.

— i

e

7 W

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

O W >

D

decreases
decreases
increases

increases

decreases
increases
decreases

increases

(2023 &7 0625/23 #5304%)
fi#: JEHAHYSR, LDR RHFHIS/N. HEFRME LDR W50 i 2
WHEIEREN E, FIEEBih R, maERRS

_ Ripr
Vipr = ERLDR+R

E 5 RAZE, Ripg B/, Vipr BN HE Ao

X455

1. (a) Fig. 6.1 shows a circuit which includes an LDR (light-dependent resistor).

.

+5.0V

—1

400

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 #:6Hi(a))
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[Z=] () 8.0mA; (i) HERREMK.

LAEAT] 400 € FLBHL P 33 ) FL 3425

Ve=50-18=32V

1=} I=§5=00080 A=280mA, piflf#4ERs, LDR HIrEABEK, LDR 4345 Fi 5 i 1

K, WHEERREIEK.

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 %75 0625/42 #55Hi(b))
[EZ=] () 7EE BRI O AbE: N LDR £55; (i) JERRARITATIRK, BBEHAT & .
[ ] FER E Bk R 77 Rl T 4L#2 N LDR, [ g HPH 5 LDR HREK, 4T LDR JfHK.
HIFFIE B 1% Vimp = VipRo
JEHEGRIN Rypr 8/, LDR MM HEEERUN, ATRK: BB Ripg Bk, LDR 534+ B EE
K, KRN,
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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.

(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))

[ZFZE] ) Sesmigk, PR ERIS: () BERREEN.
[7#%#7] LDR fyRFH /N, 3EHIHTE LDR _ERESRIER s NTC P B B R, 15 HAR BEREARG
HURE AL, o ER AR

Vibr  _ _Bipr

Wﬁmistor Rthermistor
LDR

R,

72— W, Vipr B B R IR O O RN EOE N o

thermistor
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4. 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___,
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 47 0625/22 5530/
[&¥%X]D
[AEAT] BRI BT R Vo $K, RIS Y HRERAY X BRI/, T Y AR
NTC Hhofg ris JHL B4 BE T e Bk FLBELRAN 0 X IR, Y DS f LR
W=E RXIz-YRY

E. Ry AT Ry W/, Vi #ik. Ok D.

|44 AR %2

A R AREERER (Fik ko)

JH L2 4 R R T RE S BN A i L B a8 7 PG K R B LIRS

WL WARRINTITNS , N RS misy, _ XUSHKR.

sk FERALHIEBEEEN, Sl el SRl TRELSEREESE_
TR AT & K& PRSI BREBRALR LR (A

B il KR MR
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I AE IR W Skl 2 Bl R e e A (RN, S i ik R B PG K
(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 F 7 0625/32 #:95i(a))

fE: Erp IR GERAR, SRS
HUEH T i Rt N hsh s S sl iy, BN A BT .
B WRONAZERAN: R i s A T

RS

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 HZ& 0625/32 #:8/Fi(a))
[Z 2] higa I 5% vy e (IR A Hh B ri o sl Ak FELBE T2 XU
(R4 ] W EAEEIN, HEHF RN T I %
PR S ERIT R ORI IERS , A F ot Bl B T A KUK
B PLABIT R AT I PR F ) Ak L XU o
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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))
[F=R] Smmdk, mRaadHh, eI kR,
(i) EEHESE S, &M amICNERK LR, fH A H R k.
RIS Rl SR, R SRS E LR TR KK
% KGR KR, WREERIFTE KK
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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 B 75 0625/31 459/5i(a))

[F=R] () k& PYEL. iz (i) BEIER, A%)Z T REE LRk

[AEAT] () TR RERH =R SEN KL, PR .

(i) 30 A > 13 A, SEPrHFHE A ARVFIRR KRR, B, H5JE TR LEIREE.
F: () K& PR iz (i) BREEE . %) T REM L EUREE

FREY 2 B RFRBE 23R N2k (B 5Tk K e ¥oik)

ETI KRB KL (live 5 line). ZFZk (neutral) FIMiZk (earth) 2.

KEMXWRA__ FERMATHRER, MR TZary.
TFRFRIE 2R ERIRAE b WigPJe . A5 KRR, AR L aid.

R RS KR
TN R SR (R 2 S SRR T A L K R

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 FZ 0625/12 4527550)
% R AT R BT K2R b, P SR I g 5 KRR S o
T A
X4 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 £510/5i(b))
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[ER] K& Hizk. L
[T ] ERF MR B ER =B k& R MEBLRA K.
ok W& 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 425 0625/11 £53048)

[Z=X] C

[FEAT] JFRPLERERTE KR Bo JFRWOIFIS, ST 5 KRR, M5 B IERTIT
Wik C.

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 7 0625/13 452935)

[ZFX] C

[FRRAT] ORI 220 W sl T R TR I, R 5 K B s o
PRI L ORES: 22 R SR 0 B R BERAE K 28 Lo

Wik C.
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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

& NS—_ S

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))

[EZR] K JFREITRE, HENS SRS KRR, PR, k.
REAT] TR BLERIRAE K2R b

TRRWITIS , THANLS R A KRR, A TR, T il

B Ko

AR 3 RITERFERTRART (Eik k¥ voik)

COUR HHIIER TN, ML I = 5 P LA ASAL. V DMREE A BRI, T 2 o

KW BUE ALY, IEH TARHR . JEH A BRI L .
MU K, RS R HOF_ fEBRIETT, ARs S R .
TFRFEW s tRAE_ 2R b, fEHEOIT AR 5 KL 8.

B WERT: stk ok
EN S HHIThR, RS TAERERIFEREEEA WS i, JeRIEH TVERIR , TG & i e (E
1

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 #:7 0625/12 453051)
Rt 7K A B A PO 0 W 2 R R FEL AL s
10 A>3 A
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W22 R R Mg, BT, JKAE S IR, KA Z IR
Wik B

X943
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 B Z= 0625/23 45295)
[Z£Z%] B
[REAT] S s AT SR 3 7E K2k b, [ EBhEG H L gs 5 K& Wit
ik B

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 E 7 0625/31 4955i(d))
[ZFZ=] R RN, RSS2 RIS, DI, AR des 5 IR E .
[RAT] B Ry, e Eg i,
R0 R 222 A, [EREEWOIT, B S5 .

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 45945i(c))

[EZR] W KISR0 UI s, i s 5 PR AR S
[fRT] W Ry, EeLZiEit.
HLBRBEZ Wi, Mg 5 HTRRR

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 &7 0625/11 #53045)
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[ZZ] D
[#47] P=15 kW = 1500 W

mI=¢%#
I=130=125 A

Js W s A0E LIRS KT 125 AL Gk Do

FAE 4 IRHMVFEFIT RSB NE L (55 %k Yo o)

SRR, AT HRERIN TR . HIZoR b 5e E KR E -
KELREEN S 5EhS, SRt OB o K PELIATIAL 10 K LR o R 22065 W sl Bk I O S W O
B AP FE R EEHT Lo

XUEL L 25 FL AR R PR 55 AN R 2 A A W R A 2R3,
o 22 W Bt s 75 Lo K LR

B KRR PR MR

AUH B BN sE. R E ARG, Setidh ook 5 S A W 5 7 2.

WA, L B R

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 25 0625/42 H531Hi(c))
R & 112 o0 0\ = 2 (NSRBGS0
&+ WIB AR A A
ARSE )

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 #53350)

[ZXE] A
(4] WEALZERCAWEL%AY, AT BABEDNT KL PHEEMERR 2. 8k A.
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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 &7 0625/22 #5295)
[ZZX] A

[RRAT] WAL AT, (BT ORI 22 BT B a5 s LA TR R 2R Wt P T 2R ) s
B, WUk Ao

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 B2 0625/13 5529551)
[Z£Z%] B

[T ] SRANTAE KRR ST PTREWF FE, W4, WOBRR 1 IE#R: DN RASH, AT, Wk
ik 4 Ef. HE B

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

D It does not need a fuse or an earth wire.
(2023 7 0625/11 453045%)

[Z£Z%] B
(A ] WEL L B ATEHIZE, (AARFHIRG 22 E it RISl e ik . ik B.
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AR RHAMBIAKRRRNE (Fik k ko)

CHY SERUIEESL, N5 SRR LA, SR . XPPBLGIR
o LT R o
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S HLB B R/ 3R B A XE Bl R e 2 B A R R T g oK, B AR (V).

SR FELIAL P A BRI FIEE RIS 1~ W35 O FL R AR 7 15w & AL T
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B B REhE WA W
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(— kBEEEG AN EN NI )

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 7 0625/12 #3550)
i SLEILEXSMG S, WZIKAANE HEaERIR. BN A LTI E 5 2
Bal Ry, SEUIEIMIGL, AN B EhE

Wk Do
SRS
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 £Z= 0625/32 £510/Fi(a))

[ER] ERPAMXNRRE DS, B NS IRAE , WA BRI IR R -
UREAT] Kokt NER tHIREAS . (i Bk SRS R AR AR X Z 3l o
FILIRRE R R R A, SR AR BB HURSRR R R A A

133



2. (a)

Fig. 10.1 shows an arrangement used to demonstrate electromagnetic induction.

magnet moves

towards coil . .
coil of wire
—
permanent
magnet ?
k/\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 2= 0625/31 £510/Fi(a))

[EZE] () Fd REMIAIRR KA, L b= Ay BahH. (i) RS R

[REAT] () ek s sy, G kBRI AR s 3, WORB R
e o
(i) 0. L2l 4 i 1l 47 i E NG 7 1k AR AR AL i AR ARG TR K 0 PT84 Rl R R R 91 1 K G kO # 3

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 425 0625/22 £531/81)
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[ZXR] A
[#EAT] mA YA FEN, S0 FUIEIE N RIS S AR, BA F W X fH Yo
AR UCER, B L RT 2 1 RSS2k 10 BB, SOhB s R .

Wik Ao
4. A teacher sets up the equipment for three demonstrations, P, Q and R.
P Q
magnet coil soft-iron rod

Y G coil 1 / coil 2

= (D |
® O

R

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)
[%%] D
(7247 P rh AR X 2 Blis 3l . St R G R0 AS s Q IR SR P S IR I8 1 Al R R A AR Ak, Al
2 2 IR R s R Tk ) Bz st UIElE 5 2k o
SR P AR OV LB F . gk D

L =. Sedkm sl ih 2 BT a3
)i 77 e S R St L e SV Y VA= o T <l 1) 1 e ¥ VA R

SR L B r Y R v RIS, BRI R I &k A AR
=4 B AL M itk 177 I, BEHER AR FEEOE ., BB RS R Bl s R HEL Bl B i LA
yo :

Bk BRI R RE (V)
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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 %7 0625/32 4510i(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 .

X943
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))

[EXR] LR AR, BERARY
URRAT) REREEBNIN, 21 2R P R A BB I i 52
ARG e rp P AR RS B MO R A R
B KT AR BN, BERATRY
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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 &5 0625/31 #i8Hi(b))

ER] MR E R A, S B F AL

[RRAT] PEIFRI, 208 P PR RRIE R, PR RE 2 B o
AT S 2 Q MHERAR, Q WA s S, HUEERIE R A WA o
MR E G . B A, BV RIS NE, 15 E 2 F 0L,

B RERAREER A i B EE AL

7.

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

(a) 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 H 2= 0625/43 55915i(a))
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[ER] R 7= A Y LR

[FRATY A28 2 Pl v ) 5 U R 7 A i I ) SO PR A
KRB AT X — AL, BT P A TR FE Bl 3o
DR L VL) PR P 5 T f A v 7 A SRR LA o

B IR R LA

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

/7NN

bar

Fig. 7.1

The device shown in Fig. 7.1 is an electromagnet.

(c) A square 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

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 475 0625/41 457/8i(c))

(2] J7 L P A P 2 £ 2 18] 7 L S LBl 3

REAT] SRR /N T 2 LS AR RELED MR v F) FELIAE G e ) K2
IREE T AR B, TR T X — R

B JI TR A R WIS ] P A R BBl
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AIE 2: PR A BT R/ (F 5k Kk Yoiyr)

SERUIEEY, S SRR R AR, SRR
FEHAMSR AR R, B EGE. AR XS S mi ALt LR A S . . L B 3 o
R RAE . FFSAV.

o SV R E N

AUH LSRR SRR XZ B, BRI B B, St Rss . AR fetk
18RIkl I

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 E 7 0625/11 #531/85)
fi#: TERE RGN SR A, K AR S, R B FEK .
N LR Bl A I RO FE B R . ik A
RS E 22

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 &7 0625/22 4530/80)
[(#%] B

UEAT] SLiBahBth. AR, 7= R Rl K
SLiz ik HufRsRm, R BHIR K. ik B.
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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.

B Move the bar magnet slowly away from the coil.

C Use a coil of wire with fewer turns on it.

D Use a stronger bar magnet.
(2024 475 0625/13 £531)
[£%]1 D
(i) WA Es PRI E B ECA R, fi s, B R #Bik.
Ao S SR R S TR A T e P PR R BRI R . i Do

3. Fig. 10.1 shows the apparatus used by a student to demonstrate electromagnetic induction.
permanent S
magnet\

solenoid

(V 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 7R 0625/32 45108i(b))

[EZ=R] A R HE Nk i 4
(FRAT) Wiz ens, BB BN LB RS . R EhH K.
B WA BRI T
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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)
[£%] B

[EAT] $EINSLzshm s, OV EEEMR: BANEREE . R B SN T, Y
HLBII 4 A 5 ) B i K /NAN AR o
FI A AR 1R B SR . ik B.

AE 3 RN RS RERAE (Fik kyririr)

RIS, BEE L R R A AR, SR e A R B LR AT S I AR
7 R o

SRR HELIAL P A BRI e SRR A AR, X — HUERRR A% U

S EMEER, ZEYGFEN RIS 7 W, BISRHAIT 10, PIeie Y R T 1

JEN. FELRTE Il 7 v 32 B Y D I 2 T LB BRI R, R IR ) BELASE 20 R RS D 2 o

B L 5SMEshiiaiE R

VAN O H NBLEE SR 135 RO AR R T 1 B R S A T T B e R

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 %75 0625/22 #53150)
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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 B 2= 0625/23 #53055)

[ZFZX] A

UREAT] PBBUCE AR, RN P IR = A B S BT S 1) T i85
WSR3z S E A L. Huk A

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

B
C
D

The induced current is in the same direction as the motion of the conductor.
The induced current is in the opposite direction to the motion of the conductor.
The direction of the induced current is in the same direction as the magnetic field.

The direction of the induced current opposes the change causing it.

(2024 E 7= 0625/21 £528%%)

[ZZX] D

UREAT] PARUCE R, R R AY 77 i (L 7 A PR 3 S 05 | e L P R A2 A o

Hik Do

142



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 & 75 0625/21 553150)
[ZZ%]1D
(g ] ey md, YRR Y i X, T .
HI & BAVE TN, SJ@erz sl 75 10 8 B4R [ 4h, B s .
Wk Do
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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
\A/ 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 &7 0625/42 4581i(b))

[EF=R] () BB ER#T R REREL, FNENWRERN. (i) fREHhmEmEE . (Hi
FRME BN

UEAT] (1) NG LRl D MU P AR R T i AR AL . XN 52 3 77 AR )
T3, BN EAUREE SN . 3R 19 B fpe K R AR

(ii) R EPE NN, B3h75 5 BN AR S i, R RS NS, 8BTS 1A ZE i % o

A% [ I R A, 2R P AR RN, TR BB SRR B RN e B /N
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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)

[ZZ] C
[#17] G. H 5% BRI BuntiE, TRZE IR 5 /i, HI Ny EE . fuE C.
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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 B & 0625/41 558/4i(a))

[ZF=]1 () A: BEl; B: W3 (i) HIRE AR
[EAT] (1) A SEShERIFEMIFERSI RS, 5 A DBk B FELIEF S, #& B AiFt.
(i) Bk C A 7 AL 37 1 5 o

3. Fig. 7.1 shows a simple a.c. generator.

coil

slip rings

front

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 & 75 0625/43 4575i(a))

[ER] () FLREE TR ESER () KERNTIREES ., 7477 F BB My R (i)
SR TR L R

[atr] () PASTERR I )5 2 AR I R A 3l . FURIOR Kl (2 8 54T 2 ) e 4 Sl o
(ii) LEEf PSR, P AR Eh S P& B TR . R R A
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(iii) BRI B AR AL E, KA K KRR -

(a) Fig. 8.1 shows a simplified diagram of an a.c. generator.

rotation
of coil

coil C\'

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 #815i(a))

[ER] () PHIQ: ¥ XA Y: MR (i) REFINNDIERY (i) $2RLEEHE

[4T] (1) Py Q BELBF NI 0 S P . BONTEEN: Xo Y S EBATEI MR,
JaELl o

(ii) RN IEET, Fl RN RSUE , U AR s R LR R A
(i) PRk, AR B K.

AE 2: BTGB N AT (55 %k ok Yoi)

(030 2 W e IR C S At Ko Ry e S0 DU K 2 IS A e Lol e D PR o A e sl [ 5
B

7 PRI 5 4 K /) i 1B B 2R Y P, MR R & LRI X — 5% 2R AL

LB R A ZHAR R DU, BB R NEE] s MOEEKAIREIIE. URMER, HRIIEANE.
HELBI 4 F) IE D3 T GE R AR AR AR T Ty s, B ;

B AR BoRME: REE (V)
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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,
Ft Q LM BN FH KR NKT P Ab. Hiik Ao
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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

Y

0
0 D time

(2025 B Z& 0625/23 453155)
[ZX] A
(i) KBS — 8, mshBoe i —A M. mIE 1 2 2, LRIz —/, e =1,
EEIEIN t = 0 (Z S IEEA L, St P4y — B R IEIE(E, X Ao ik A
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2,

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 >
P U

P

Which diagram shows the position of the coil at point P on the graph?

A B C D

X X X X
(2023 B 2= 0625/21 53055)
[ZFX] C

[AEAT] P Ak, SigEHAuRm bt s 3.
I I R AL AR RN R, H X SR T Yo R MR FTR O B £ § R, Rk

i C. #tik Co

150



3. (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 £,.

\ time

A

voltage

- D

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))

[ZF=] () K¥, BEE. Afeh: (i) BE, AL, BYET: (i) k¥, AL, BiEhA
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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 425 0625/23 2531/5)
[ZXK] A
[FEATY SRy, FRALIN B] P 52 R R BN &2 . ORI K .
2% U B R R R K, A R R
HE Ao
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6.

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

e.m.f./V

I } } } time/s
0.00 O.?S 0.f50 0.75 0

Fig. 8.2
(2025 B 2= 0625/41 #£815i(b))

[Z2Z2] A 0.50 s IESZHIZE; 0.00 s. 0.50 s« 1.00 s A [AEUfE, 0.25 s. 0.75 s g B4 (H.
[FEAT] Ze R A e I (a1 B T, O A 2 Hzo
T=4=5=050s
LR RETERI UG 0L B I B S A, A A IR RS (A
T 26 M IE (B o S B 2 7 0.25 s BUSCSIEE, 7E 0.50 s [B1 3] [ S04 {8, FFLL 0.50 s A A HIES
% 1.00 s,

Fig. 7.1 shows a simple a.c. generator.

coil

slip rings
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(b) Fig. 7.2 is a graph to show how the electromotive force (e.m.f.) varies with time for the coil.

em.f. A

T T T Ll >
E time

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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[£=] () 25@; (i) A, DERF2ANMLKENME, B. CEZH 4 MEREME.
UREAT] — /AR X — P, MERZIE A 2.5 MM, kB 2.5 .

A. B. C. DAHIRIFHE . 1. 30 TA AL,

WAy D XRAKCFRRBINLE, B C xR LR N E .

| 4.5.3 BRI RESI T

A1 BESEKARS (Ffik ki)

CUTR ERKESEM B R LS LN RO . PP ST
R FHREE M W75 1A - sRE e 1 B DU4R 7 O Oy s R BRI @i
T7 Tl

LER IS0 NN R o2 S I 7] 1 :=r v VA N e AL
Hs FOE W 58

N OH LK E RS BT A R B e A FREEN AR R, HERE.

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?

(2025 2= 0625/22 5532781)

D KRE S B R RN UL RO R RO E .
EE{;ILJEJ\?EEE, Hif FHRECEN . #3777 16 A £t o
B PEGEL . i, BN .
ik B

W|re carrying
current into page
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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
® o

/

(2024 425 0625/13 2532/5)
[ZXK] A
[#24T] KBS L8 B 52 o LIS R 1RO B )0 8
B A FiRTEREFA
WL Ao

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 iron filings

D a voltmeter

(2025 47 0625/11 $53248)

[£%] B
(g ] 48 et fAeAkds 1o BT e s BRI REA 7 18], H% Sl i Bt 5 12 10 4325 R 77 14 o
HiLiE Bo
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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 2532/5)
[ZZ] C
(4] BB ESLERGERY . W iErEiimEt.
HLR R A ), W3 Ty R s, P R Er AR ST R o
1k Co
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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))
[ZF=] () B=FLSLOAELCRIECE, B RN AMER, #7716 s (i) @igiges.,
73 1 S 1] o
(2471 H S4B M 82 LV SEN RO R FRLC B, R BRI 16 B IR £ 4 o
TGS R PR B R T ks, SORH SIS IE py PAY 1) A7 RS K
FL I R A A7 1 5 s PR S 1) A R 4% 77 1) o
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AREY 2 FIMTIRLERHIRSIHE (Fk ko)

G  ERBREENHT G SV, WERESZAE AT . SN Z NARIR 1 S 4]
8 RSP £ o
A F IR L Trla A, RS TR A o

TELR P BE . FARFIPOE AL, HIFREK ., BmeR, [ — XLk
575 1A S 1) o

s AT B B B #oR, HEARERHNRL (T).

B M N; AR

VoM A H N DURSE R RS . AR R AR . SE A TARIRAAE E WA L R
RN 55 o

AL,

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 &7 0625/23 432480
i (ERBE AR, WK iR RS B R R .
Ry s S i Rl e T R 7y e 11 0
ik Ao
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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))

[ZF=]1 () EMAEg: (D) N
Ciaar) (1) /ANEEFE N BT T7 o % s A 7 1), BomT 22 18 /g (plotting compass)
(i) A FPUsH R A T M2 i, B X e, X sk N Al

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 &7F 0625/21 5531540)

[Z=] D
(i) ELfEpiighhng ., MIBSRHR . BT M BHIERAE M IEP . B A H I 7 ) B 1] o
WL Do
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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 75 0625/11 45334%)

[ZZ] C
(4] Wi 3.0 A BE% 6.0 A, fidndeas: MR M, #3777 AR
1k Co

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

2SN

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 47 0625/41 45738i(b))

[EZR]D (1) BRohm = Do ok i Zciin N AR A b S B B AR M4, §ikigim S ks (i) #
[dT] () Ay S M, #Zeimhy N Ak BRAMEEAZ m e N AR 10 A S Ak, /AW S BAH
SEHIHIZR . LG R S 1]
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RECHE LI IR . WA TT I AN ZEATER AL, TR — XN B A el IR K

A2 3. FAEMHMANEREE (Eiik k k)

UL 1L AR P I, A L A . XPRBLGAR A HLIAL R R o

L PN, R RS, TR s GRHLETRIHERS rER. fElRTT A
Yyrsas A AR P TE G % TPkl o 18 HR P AR MR RO R 26 1, AR RIS I R B R A
BH: WY Ak

FOUH U BT A PR AL B I, SE R R A I R S R A

(— ERBRERREHENEE

Which device uses the magnetic effect of an electric current?

A heater
B lamp
C relay

D thermistor
(2024 £H7ZE 0625/12 452855 )
T A PRI B A ARAL N s B kT 225 FLUR ATF A s C Hp 4k F s 1Y) 286 P13 P 5 T A R e I
Sk D it e REL Ay e OEL i 1 3 A
1 Co

PSS

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 453200)
[ZFX] C

FRATY PR 4775 a5 0 Ak Fi s TR Y PR ARE 7 A A 17 8 L B PRI 3 T 4 32 0 T o
FEL 3470 et 1 AR IR LR BCFRLE . R AT LA R AR o 3K Co

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 aremote controller
(2023 7 0625/13 4531580)
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[ZZX] C
[#2AT] A PSR IR ALY . B WA T2 LR Tt & C Hoak rEgs il 28 P13 H )5 T o FEL R
BRIF G ek D g s A H T R SRS .

Wik C
(. RERZHEHASHE5ITE |
P R ) B 25 7 L O L 72 3 5 R B PR P2 . B Bt I i A o

BERTEME G O WA I 2 RIS LB AR, ik, #izmeg, Wl k.

i s IR T 5 R PE P TE LA, PR R R R R TR A AL PR L
ST I R, R T R SR AR IRS s RS AL Hz.
WKW LG Sy O . B S O B T A I A TR TG A A PR 2 A P AR

B MR R KAHEA

VAN O H PR BRI B, JFEORIERE B, SEE L T AR

(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

O
= =/

L switch
D

O N

coil of

D
D wire
D

—

p—
! battery

metal 94 \ ]—

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 425 0625/32 5510/8(b))
i AT RIE EBERGE, R ThAA IR, I AR Ol L BRI ERET N FE R
RIS R, B iSRRG &R Y, RIS BT S m M, R IIT .
LRI, BRI, Rk SRR I B R R AT LR P
WL WGl W, SARERRELE. & SRERE SR
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3. Fig. 8.1 shows a solenoid.

L — - - - - = —

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))

(2] (1) 7E BB 0 A0 B P IRAT S (i) B BRG] s et s (i) FBs TG
BRERE R ETENE PR [ 5L

[fgir] () 7ok AL E —4H K. P74, RnERBIE.

(i) TP R G IR P AT I, IRECE T ARG T O B R . B IR . SRR e sh i Bl
BRI RS o

(iii) TR RIS 2T, BT, SR PRI R RN TSR AR PR 5 [ AL
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4. 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 !
jwm—{¥:§
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 £&-7Z5 0625/43 Z5715(b))

[EZR] ) RBRATE G e, fum BTk Q) AP BB (i) R . Wl 5%
W5, AT RERFR A o

[RRAT ] () P& TP R G R R, AR PO B R B F 1 R 51 3k A AR 42
SCRGBEI B, A LT

(ii) LR, 11 = 3 AR ERNT RN, B85 . S| IR, SR Bt
ﬁ‘@u

(iii) BB X POK ATEAL . TFRITT R SRS 5] AP T REORFR R . MU A Ik & 1E
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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))
[ZFZ=] () L Gompgik g s FHE T, i shdiaksh: (i) 1000 Hz
[FRAT] () 2R P AT LU I, P I AT A0 D ek 2 B g PR 5 A2 it LT o) SR S IR L 4 BB AV A B2
G, RIS EWEIFIHEE, Wl EE IR,
(i) NB-A W2 R 4 20 Hz & 20000 Hz, B f = 1000 Hz, 7EMEREN. 25 1000 Hz.

| 454 BB SERZN A

A1 BEAEFEMNHMSEZ S (55 kok o)

AT T, BT A S #3577 10 AT, SRR B 5, I (N .
37175 1 HLsE A e B, FGE IR T i b IE HELAT SE [0 % SR 7 Tl o

AL ST MR, S R = W ; EFEN P RIgE#Y . FigEE
. R .

HLIAL T 16 B 7 77 1) MU T, IBTT T R s B RIS I A

2 N; S, #®H
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TEM o

[ —. %45 N % S Fi{E5H 7% |
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)

f: W77 B N AR S A, HR T HT S R .
HIZEFEM, 18975 1 SR TT . N AR S ARITT M E, SONKPIT I HEET NARE S 1.
Wik Co

RS E )
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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[ZXR] A

(4] mEdz A M N ARFg i Z2m) S A, FRE LN T .
HZAFEN, S22 713 400 7

HE Ao

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 43845i(a))

[EXR] RELEFHAT (9N)
[t wigh NARSS i S A%, BIRZEm A Al EAR R itk AB T ifEge iR b A i B.
MZETFEN, AB L% HEELEFHEE T, HHRRAZAN .
% AB LT BT F 23
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 0625/42 458/i(a))

[ZX=] mF

[REAT] w3t NARSS 1 S A%, RVERZEI A s RS0l ol r It IEARAE 17 S0 . R AT IR
W7 RIS MAZ T PR, AT E WA R 1T .
B T
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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))

[ZZ] #ih N AR S Mk, WA H AR B, B35 -~ HHYEE,
[FREAT] Wi NSRS A%, BNRZANA ; HAEMmIERS Fk, AB BPMESERE A R B.
Wi TT I RTINS TE WA AB 4% 3R AR R R .
B ERE T T AR T T 2T R A E
(Z.ARE—1FE, HHxkE
M AR AL FERE T, BRI SR T 10 ASEATIN SRS BT T AR
MHETT 0 57T R EN, AT ERENEY . PR RESRR, BRI Z 0T,
W R AR —A, Z 71 s W RN R, =277

B P (N); sk A
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I L H DL AR TE N S AR, RSO F R AR L ST AT R B SR T LA

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 7% 0625/42 584i(b))

W RLMERITE, RJRHE ML T R BT
e TN, T MR, SR R

% RIBKEITE T LR, B 180°,

X5

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
—_!_— | 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/)
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[ZZX] C

(4] B R A B ZEE3 ., Z 7 s
ORFFREARASAS T L, BE37 77 AN, BT Il s sz 0 1) % o
Tk Co

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 &7F 0625/12 5532551)
[Z%]1D
(REATY D532 J75 1) k2 AR ) B, S B WA o
WE T I AR T B T ) Sk, 2 T e e, AR R IR EARH [ 4h, B SR .
Wk Do

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 € 1and3only D 2and3only

(2024 B Z& 0625/21 #3055)
[ZFX] A
[fE4r) MR e N, S22 3 B 4000 7 4o
A1 R, 2 hmEaRm e B 502 Ry, 2 hmEaRmm B, &4k 3 2 i fif
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BB LR T RESZ B ST 24183005 1 S R 7T 1R AN PATIN 075 16 R e BT X
WANTT I, 2 3 PATIE  h%

REFENAW Z 0K AR BRI, BieEm____ J7A . SRR 77H.
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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 o —»

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 2 0625/21 5531580)
i A, HaBshr A, g B T e I A
R T L EN G Vs o U I v b [ 2] a8
Wik Co
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1. The diagram shows B-particles being directed between the poles of a magnet.

N

B-particles
—_—

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 &7F 0625/22 453450)

[Z%%] B

(] pRiTs A, HBhrmmss, BUEg i m .

Wit NARFE R S A%, B~ BZAFEN, #7177 m B4R [ Ao
WL Bo

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 475 0625/23 4531 0)

[Z=] B
(24T ] R Hr IR, MU T -5 E8 8l 77 A

173



KL A28, woade RO gia R PR PIL T, AT @M, #3777 W 3 BRI 1 Ao
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| 4.5.5 EiRm sl

R IREHEREERANTL (Fk ki)
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TELR LR G H A SR AR R I, SN R IR SR, B ahs iy &
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HIR RN, 2P e SR B R, AR AR OR KRR s RLRIAES D FLB S SR 2
TF] £ :

R BRAE, WGRR; Ak

s FLI AL

AE I B LR A B IR LR B 32 ) s LR 3 BRI, SEI 4R PR 32 1 S AR A
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 F 7 0625/13 453050)
A s D O e S WS e LR N v D% 2 3 S 5t E i 8
B IR FH X — 4 3. TAE .
ek Bo
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1. A student makes a small d.c. motor. The teacher supplies the following equipment.

e battery

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 H 25 0625/11 4531580)

[Z%] C
(A7) RibdR gt , RBRM, MARIREHY), =38 LF =3y,
ik Co

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
C generator wires transformer
D solenoid connectors switch

(2024 &7 0625/21 4532150)

[ZZX] B

[REAT] B X A R, Y o SR ORI FR . Z Al 2 Pl 4 A 46t 16 ) 20 SRRk
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Wik Bo

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

(c) Two magnets and a cell are used to make a simple electric motor as shown in Fig. 8.2.

)//mag nets

Fig. 8.2

Describe the function of parts J, K, L and M.
(2025 7 0625/42 45855i(c))

[ZFZ=] T g iR SR K. @RS hHE: L RS M: &8 i f
LRPE LI, LR B DR ) [ 4 3

[AEAT) T e, e 1k B % S0 ) 28 2 o) 4k Bl s K Sh2R B, 38 )5 7ERE 3 Hh 32 B 4546 T
3.

L Ol SORKREIGF SRS M A4y R0 g, 52 S L 4R e i, AR AR ORR [)— %% 1) o
%+ 1. Ko Ly M BFE RT3 b 4Ry R TERES rhom e gl (LR B e ae sl 40 i S e 4L T L i
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4. (a) Fig. 8.1 shows the single turn coil of a simple direct current (d.c.) motor.

current coil

@)

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))

[ZZ=] @) W G 8Ok (i) B

[atr] mAETFEW, KEZLADZ . E, HAZIET, BN O M F B AW £
KR M— SO =0, BRAE, FE k.

H T =%, MBHASREORY 3 M5 AR, HMIIRAEAFORE 5, SR

B () R s i) K (i) B

AAE 2: WAKEHRINHE (Fik ki)

A LR P AL TR 377 P I, 42 P TP 0 o 32 1 1 T o2 L P A Bl s e A B AR AR, B
()

TELR B R /IN AL B K3 5 A AR, % 3350 b e 28 V8 H i R i 37 R BE R 2k T I 25 ) 1 K
1 o

TN BB R R LI S A e B AR BB IR, S AL B o

B Pk (Nm)s BEK: B
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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  Put a 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 E 7 0625/13 453155)

R €2t P NN (VA W3 7 R L I o VA 2 I AN AT 8 S R S O PN T NS
BT SRR A, A 2 MR . L 3 MR AL, =T REHE KL B
WGk A

RS

1. (a) Fig. 9.1 represents part of a d.c. electric motor. The coil of wire rotates at a steady speed.

o
e

current

coil of
wire

Fig. 9.1

State two ways to make the coil rotate faster.
(2024 & 75 0625/32 45955i(a))

[E=R] HRLE R R HRmY

[REAT] LR Pl v f) PRI T 4 R Bl b, HE G 37 0 T 1 R s AL B o
AR, LRI

% WRAR PRI WY

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 25 0625/11 553270)
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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)

[ZX=] D
(820 W= By VA R | R O N TR I 5 N s o 5 WA 5 A L 1 e s 2t S G VAT WA NS
ik Do

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 coil
A decrease decrease
B decrease increase
C increase decrease
D increase increase

(2023 7 0625/12 4533550)
[Z=] D
(2T ] RE37 0855 £ (i 2% Bl R 55 Bl B /N o
R £ L P P B DA A 4 I 2% B 5 4 RE 1A KA Bl R 7, DA T RN 37 D55 T 2 W
G Do

| 45.6 TEE

A FEINEERENSEE (Fik ki)
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R o 0 5 O L AR AR T . R BRI AL i £ i BRI P o
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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.
An alternating current in the iron core induces an alternating current in the secondary coil.

An alternating current in the primary coil induces a direct current in the secondary coil.

O O W

An alternating current in the primary coil induces an alternating voltage across the secondary
coil.

(2023 2= 0625/21 553244i)
IR B P A2 AP A B B TR (5 P 3R B IR P P o BRI B 42 A PP -
5o A LG DAL PO O R BRI 5 0t A P
ek D
S35

1. (b) Another toy train uses a transformer.
State which metals are used in a transformer.
(2025 &5 0625/32 558.5i(b))

[Z2]) ek &
[FEATY SRt ARk, B2 P AN B 2 P8 A 2R 2
BB .

2 The diagram shows the structure of a simple transformer.

core

primary coil secondary coil

Which row shows the correct conditions for the efficiency of the transformer to be as high as

possible?
primary and core
secondary coils
A thick copper wire soft iron
B thin copper wire soft iron
C thick iron wire copper
D thin iron wire copper
(2024 475 0625/23 #533580)
[ZXE] A
[FEAT] RUARZ A FRELAL /N, TSR Bl BRI . BB REA BB AR . IR S T Y
RERLHHE
WL Ao
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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 HZ& 0625/41 #:81Fi(a))

[ER] AR5 iR AR, RS R i e BB B2, B R rh . A I HEL 3l
o

[REAT] DRl se i v . 2 A A 2 P i 7 A AR A R B35 o

B E IR R 2RI, TR AR L o

H RGN P v 7 A A i HE B

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

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 45915i(b))

UEZ1 () BIARIBALTE IR B P2 A LR 1 RO HLFE 6 A o P A L ) P2 B
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(b) Describe the construction of a step-up transformer. You may draw a labelled diagram as part
of your answer.
(2023 7 0625/32 4510i(b))
e FHERV, > V. 2 = 52 3 N, > N
% BRI SR — S b, BIRB ML TR
RS

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 0625/33 458/Hi(c))

[ER=] WAL RBLETER Rk L, 2k I 4 % T Rk
[RBHT] FEIERS V, <V, HI {2 =32 N, <N,

s

B KPR B SR S L, AR A % T RIZE

2, What does a step-up transformer increase?
A current
B energy
C power
D voltage
(2024 425 0625/13 4533 40)
[£X]1 D
(i) JHEAS s RA S TR, R,
Hitik Do
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 £Z= 0625/22 £532/51)
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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.

>

T

desktop — |
computer

Lol

\_J

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 B 7 0625/32 £595i(b))

[E=R]D () BEEA RS (i) PR BISHER S b, 2000 R R E . R mIZE
[ R 20« 1o
LRRHT] V, < V. HohWeEAS S,

=t A =20V_2) #N,:N,=20:1

p _ 'p 4

V. = N.° & N, 12V
% () BEEAES: (i) ANMRREBSGER —RE b, 208 R R EREIZRE, . w20 A
kbA 20 1.

| =. X NEEI#S Vp/Vs=NpINs |

BROMBIERIEAR Y R SRR k.
B ERS, MIESRBBAREN, B2 = 52 MBS vV, BEH AR
0V, <V, WAMEEA RS, BN, < N,s %V, >V, BAFHERES, BN, > N,

w5 W

Py

— NP

BE IR AIRREEREY, BEM=00k 5, %5 2 = 32.

s

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 &0 Cc 72 D 800
(2024 F£7Z5 0625/12 452951)

i pAR A RS MR R 5
o Ny
V. — N,
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N, = 8% x 200 = 50
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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 47 0625/33 43955i(b))
[&Z] 270
[FE4T] fAS RS BRSOk R A5
o _ Ny

V. — N,
r_ Vi
NS:VPXNP

12 -
N, = 42 x 5000 ~ 270

12 V<220V, H 270 < 5000, &R EXZ
& RILEZA 270 [,

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 #918i(c))
[ZZ] 180
[FEAr] s Feas 5 AR R4

e _ N

vV, = N,

N,=% xN,

N, = 32 x 3600 = 180

12 V<240V, H 180 < 3600, &P ERXR.
Z: RIZLEA 180 i,
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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)

[ZZX] B

V. N,
240 _ N,
12 2000
N, = 23 x 2000 = 40000
12V <240V, HOAFEEAR Edt o
Wik B
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 12 V.

Calculate the voltage across the secondary coil.
(2025 E 7% 0625/43 43955i(a))
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¥
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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 0.50 A.

What is the current in the secondary coil?

A 0.13A B 0.50A C 20A D 8.0A
(2023 B 2= 0625/22 5530551)
i BHESBEAESZE, HEADRE TG
Volp = VeI,
240 V x 0.50 A =60 V x I
I = 240 V x0.50 A _ 2.0 A

60 V
Hiik C.
ARSE 22|
1. A fixed resistor is connected to the secondary coil of a step-down transformer. The transformer is
100% efficient.
pad
I
240V a.c.
(n)
/

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 2= 0625/22 4531150)
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[Z=] B

(24T ) BRI RANE R AL, BN S IR A b B 5515
VAL =V, x 0.25 A

FEEAS RS A V, <V, WAL <0.25 A, FIZHERB/NRE/NT 0.25 A, ik B,

(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 F 7 0625/42 475i(b))

[EZ=] (1) 0.19 A: (i) FIEHBE, MIRKEARBLIE L L, KK M TR
[AT] ZESEEAEGZE, MADRETHLIER, %
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BT HIRENE
B (1)0.19 As (i) AT, MIREREMIRELR L NIL, KRB L TR

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 04A C O0.1A D O0.05A
(2024 &7 0625/21 4533550)
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[ 2= RV, =V
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P S
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=
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S

STAE A P, I, p = 0.10 A x 3333 = 0.05 A
Wik Do
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4. (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 7 0625/31 4955i(b))
[£Z] ()16 V; (ii) 320 W
[AZAT] PR 28 H L 45 T 2K L A5
Vo _ N

v, SN,

_ s _ 230V x50 .
V, = Vo = BOR0 ~ 16 V
L YNTIE )

P=VI,=230Vx14A=32W=~320W
(i) 16 V; (i) 320 W,

A2 4: AEER/NMEEIRFE (5 k ki)
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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 B 2= 0625/11 4533/8)
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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 475 0625/33 4585i(a))

[EZR] AP RIS LR
UREAT] ikt —E, M1 = ¢ 4 EERE R TREN.
HI Py = I° R {3 45K PARETN

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 | |
D[q 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 2= 0625/33 553/5i(b))
(] () KA (i) MR R N R AIREEE
URBARY ) 28 PSR R0 T4 B Ao 4 PR (5 A FE P, O P P28
(if) MFETHER—E, T = 2 A MR LN
i By = I2R 13 R HSHERN

3. (b) Electricity is transmitted at high voltage.

Explain why a high voltage increases the efficiency of transmission even with thinner wires.
(2024 F£7F 0625/42 £5815i(b))
[ZZ] & i A i i sl s BRSNS B ACR . H AP 7 NI BE R, R AT
W, AR .
[REAT] HikThE—E, W1 = ¢ BHRETREMEEREN.
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Cables transmit electrical power from the output of the transformer at a power station to the input
of another transformer at a substation.

cables

/
o] o3

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 425 0625/21 4532/5)
[Z=X] C
[#iT] Mk sh®R—, ml==5, RHEEE, RN
HATH G, BN, B By =I?R, 400kV. KHEZHLEN L PIFER/N.
1k Co
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