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Which statement about waves is correct?

A Waves do not transfer either energy or matter.
B Waves transfer both energy and matter.
C Waves transfer energy without transferring matter.

D Waves transfer matter without transferring energy.
(2024 H 25 0625/21 #51615)
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1. Which equation enables the speed of a wave to be calculated?
A speed = amplitude x frequency
B speed = amplitude x wavelength
C speed = frequency x wavelength

frequency

wavelength
(2025 7 0625/12 4521550)

D speed=

2 Which statement about waves is correct?
A All waves can travel through a vacuum.
B All waves travel at the same speed.
C Seismic S-waves can be modelled as longitudinal waves.

D Waves transfer energy without transferring matter.
(2023 47 0625/13 5517}0)



3. Which quantities relating to a wave on the surface of water can both be measured in metres?
A amplitude and frequency
B amplitude and wavelength
C amplitude and wave speed

D frequency and wavelength
(2023 47 0625/21 5518}40)
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The diagram shows a wave.

A
displacement from

undisturbed position /\
' Q '

X :

- ! position
S ’ along wave

Which dimensions describe the properties of the wave?
A P =amplitude, S = speed

B P =speed, Q = wavelength

C R =amplitude, Q = wavelength

D R =amplitude, S = wavelength
(2024 7 0625/22 #51655)
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4. The diagram shows a transverse wave.

Which row identifies the amplitude and the wavelength of the wave?

amplitude wavelength
A P R
B P S
C Q R
D Q S
(2023 47 0625/13 451815)
5. (a) Fig. 9.1 shows a diagram of a transverse wave.

Fig. 9.1

From Fig. 9.1, identify all the lengths which represent one wavelength.
(2024 475 0625/43 459/5i(a))



6. The diagram represents a wave.

Which row gives the wavelength and the amplitude of the wave?

wavelength amplitude
X y
B y X
C X Y
2
D X y
4 2

(2024 E 2= 0625/11 2516/85)

7. A teacher demonstrates the behaviour of waves by using water waves in a ripple tank.
Fig. 5.1 shows a cross-section through part of the water waves.

water

18.2cm

Fig. 5.1 (not to scale)

(a) Calculate the wavelength of the water waves. Use the information in Fig. 5.1.
(2023 H 2 0625/33 #55/5i(a))
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Fig. 6.1 shows how the displacement of a transverse wave varies with time.

3.0

2.0

1.0

displacement/cm

0.0
0.

-1.0

time/s
Fig. 6.1

(@) (i) Determine the amplitude of the wave in Fig. 6.1.

(ii) Determine the frequency of the wave in Fig. 6.1.
(2023 £ 0625/32 456/ (a))
i M, BB PO B R R LR
A=2.0cm
AH SR e Xk B2 AR IS 273350 49 0.05 s i1 0.25 s, i
T=025s5—0.055s=0.20s
f=%=¢g95:=50Hz
& (i) 2.0 cm; (ii) 5.0 Hz,
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8. Fig. 4.1 represents a wave on the surface of water.

20

displacement/cm

R RNAR AR

0 time/s

ol A

Fig. 4.1

(a) (i) Determine the amplitude of the wave in Fig. 4.1.

(ii) Determine the frequency of the wave in Fig. 4.1.
(2023 475 0625/31 4545%i())

9. The diagrams show graphs of displacement against time for four waves. All the graphs are drawn
to the same scale.

Which wave has the largest amplitude and the highest frequency?

A B

displacement displacement

time time

1 1o
A4 1o

displacement displacement

0 time time

(2023 2= 0625/11 2517/8)



10. (a) Atransverse wave passes through a medium. Fig. 7.1 shows the displacement of particles in

the medium.
1.0
displacement/cm N N N
05 N N N
’ \ \ / \
\ \
/ / /
0 0200311041 r Nostootyort1.11
0.1170.2730.3710.471¢.5770.6170.77\0.8 T10.9T .01 11.1171.2
\ y \ / time/s
-0.5 N N
N NS
-1.0

Fig. 7.1
Using the information in Fig. 7.1, determine:

(i) the amplitude of the wave

(ii) the frequency of the wave.
(2025 E 7 0625/31 5373i(a))
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1. A teacher demonstrates the behaviour of waves by using water waves in a ripple tank.
Fig. 5.1 shows a cross-section through part of the water waves.

water

: 18.2cm

Fig. 5.1 (not to scale)

(b) The teacher places a pointer above the water waves as shown in Fig. 5.2.

pointer

water

Fig. 5.2 (not to scale)

Three students use stop-watches to measure the time taken for 50 peaks to pass the pointer.
Fig. 5.3 shows the measurements.

Fig. 5.3

(i) On the line below each stop-watch, state the time measurement, in seconds.
(ii) Calculate the average of the three time measurements in (b)(i).

(iii) Calculate the frequency of the water waves using your result in (b)(ii).
(2023 E 7 0625/33 45518i(b))
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The diagram shows a wave before it reflects from a barrier.

Which labelled section of the diagram represents a wavefront?

barrier
A .
B
C D
(2024 475 0625/12 4518

i T e v AR B AR LR [ A 5
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RS E 22
12. What is the number of wavefronts per second that pass a fixed point?

A the amplitude of the wave
B the frequency of the wave
C the speed of the wave

D the wavelength of the wave
(2024 475 0625/22 45 1750)
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13. A vertical stick is dipped up and down in water at P.

In two seconds, three wave crests spread out on the surface of the water.

wave
crests L

Which statement is correct?
Distance X is the amplitude of the waves.

A
B Distance Y is the wavelength of the waves.
C Each circle represents a wavefront.

D

The frequency of the waves is 3 Hz.
(2024 475 0625/23 4517/50)

14.  The diagram shows a view from above of waves on the surface of a pond after the water has
been disturbed at point P.

X
What are the correct labels for X and Y?
X Y
A amplitude wavelength
B wavefront wavelength
C amplitude wavefront
D wavefront amplitude
(2025 E 7 0625/11 452050)
A 2. FEIRAAEPEEE (55 kok ok vx)
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Fig. 6.1 shows how the displacement of a transverse wave varies with time.

3.0

2.0

1.0
displacement/cm

0.0
0.

-1.0

-2.0

time/s
Fig. 6.1

(b) Describe the motion of particles in a transverse water wave.
(2023 75 0625/32 456i(b))
fil: REBEHIREN 7T 1) AR RE T 10 EAH TR L, PRI AORL 75 P A B R I T 2 BT A4 77 e B O AR
3.
B ARKRLTBIIR BN 77 10) 5 A% R 77 1) 1 L
FXI%:3)

1. (b) Describe the direction of vibration of particles in a transverse wave.
(2024 47 0625/31 457/i(b))

2. (b) Describe the difference between transverse waves and longitudinal waves.
(2025 475 0625/43 $55Hi(b))

3. In which type of wave is the direction of vibration parallel to the direction of travel?
A electromagnetic waves
B seismic P-waves
C seismic S-waves

D water waves
(2024 B 75 0625/22 451750)



4. The diagrams show examples of wave motion.

waves on water waves in air

| —ripple tank

" <))

1 2

waves on a rope waves in a spring

3 4

Which waves are longitudinal?

A 1only B 2,3and4 C 2and3only D 2and4only
(2025 H 7 0625/12 45180)
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il 2 Two types of seismic waves are P-waves and S-waves.

(a) State the types of wave that P-waves and S-waves can be modelled as.
(2023 F 7 0625/42 #5685i(a))
fif: R P URMIIRBNTT M SR TT AT, MR S BHIIREN TS 10 5 ERE T M E .
B PRGN AT S il AR i A

RS E 22
5. The table gives information about seismic waves.

Which row is correct?

seismic S-waves seismic P-waves
(secondary) (primary)
A longitudinal longitudinal
B longitudinal transverse
C transverse longitudinal
D transverse transverse

(2025 &7 0625/12 #51955)



6. Which row shows an example of a transverse wave and an example of a longitudinal wave?

transverse longitudinal
A light radio
B radio sound
Cc sound water
D water light

(2024 &2Z= 0625/13 #5187)

7. Which row correctly describes the vibrations of a transverse wave and also gives a correct
example of a transverse wave?
description of vibrations example of a
transverse wave
A at right angles to the wave direction sound
B at right angles to the wave direction water wave
C parallel to the wave direction sound
D parallel to the wave direction water wave
(2025 F 7 0625/11 #51958%)
8. (c) Fig. 7.4 lists examples of waves. Two of the examples are transverse waves.
radio waves
seismic P-waves
light waves
sound waves
Fig. 7.4
Indicate which of the examples are transverse waves.
Put a tick (v') in the box next to each example of a transverse wave.
(2024 47 0625/31 457/i(c))
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{75 3 What is a compression?

A apoint in a longitudinal wave where the particles of the medium are close together
B apointin a longitudinal wave where the particles of the medium are far apart
C apointin a transverse wave where the particles of the medium are close together

D apointin a transverse wave where the particles of the medium are far apart
(2025 H 7 0625/23 #2350)
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9. A loudspeaker produces a sound wave in air. The distance between the centre of a compression
and the centre of a neighbouring rarefaction is 0.10m.

(@) Calculate the wavelength of the sound wave.
(2024 %2 0625/41 555 15i(a))
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Fig. 6.1 shows how the displacement of a transverse wave varies with time.

3.0

2.0

1.0
displacement/cm

0.0
0.

-1.0

time/s
Fig. 6.1

(c) Awave has a frequency of 400 Hz and a wavelength of 0.90 m.

Calculate the velocity of the wave.
(2023 7 0625/32 456i(c))
o= fAR
v =400 x 0.90
v =360 m/s
% W N 360 m/s.
AP

1. (b) The frequency of an electromagnetic wave is 2.0 x 106Hz. The speed of the wave in a
medium is 2.8 x 108m/s.

Calculate the wavelength of the wave.
(2025 47 0625/31 456/i(b))
2. (c) The wavelength of the wave is 4.6 cm.
The speed of the wave is 38cm/s.
Determine the frequency of the wave.
(2024 475 0625/32 5575i(c))

3. (c) In adifferent ripple tank, the wavelength of the wave is 5.1 cm.
The speed of the wave is 42cm/s.

Determine the frequency of the wave.
(2024 H 7= 0625/33 £61i(c))



4. The frequency of a wave is doubled. The speed of the wave does not change.

What happens to the wavelength of the wave?

A
B
Cc
D

It becomes four times as large.
It does not change.
It doubles.

It halves.

(2025 FHZ= 0625/22 #51955)
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A student observes waves on the surface of water in a tank. The waves all have the same
wavelength.

(b) The wavelength of the waves is 4.0cm and their frequency is 6.0 Hz.

Calculate the wave speed.

(2023 E 2= 0625/31 556/8i(b))

i A =4.0 cm = 0.040 m.
H v = fA1%

v=16.0 x 0.040 = 0.24 m/s.
0.24 m/s = 24 cm/s,

Z PRIEER R 24 cm /s,

RS

5. A seismic wave has a frequency of 5.0 Hz and a speed of 10km/s.

What is the wavelength of the wave?

A

0.20km B 0.50km C 20km D 50km

(2024 2= 0625/23 £517/81)

6. Two types of seismic waves are P-waves and S-waves.

(b) The velocity of a P-wave in the Earth’s solid crust is 7.2km/s and its frequency is 4.5Hz.

Calculate the wavelength of this P-wave.

(2023 F 2= 0625/42 5565(b))



7. The frequency of the microwaves used in a microwave oven is 2400 MHz.

What is the wavelength of these microwaves?

A 0.125m B 8.00m C 125m D 7200m
(2023 &7 0625/22 452205)

8. Radio waves are electromagnetic waves.

What is the wavelength of a radio wave of frequency 2.0 x 10°Hz?

A 0.00067m B 0.0015m C 670m D 1500m
(2024 475 0625/21 5522450)
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The radius of a circular pond is 3.0m.
Circular waves are made at the centre of the pond.

There are 10 whole waves between the centre and the edge of the pond and it takes 5.0 s for all
10 waves to reach the edge.

What is the wavelength and the frequency of the waves?

wavelength/m frequency/Hz
A 0.30 0.50
B 0.30 2.0
Cc 0.60 0.50
D 0.60 2.0

(2024 B 7= 0625/12 4516:8)

R WOFI AR R 3.0 m, HpH 10 ANk, T
A=30m—-030m
WeAE3% 3.0 m Fr I 4 5.0 s, #k
v=2%=30m—060m/s
Hov=f\ %

_» _ 0.60m/s
f=5x= o30m — 2.0 Hz
Tk B
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9. (b) A solar cell is one way of using the solar energy resource.
Solar cells use visible light from the Sun to generate electrical power.

(i) State the property that allows visible light to travel through space from the Sun to a solar
cell.

(ii) Afrequency of visible light for a solar cell is 6.0 x 10" Hz.
The speed of visible light is 3.0 x 108 m/s.

Calculate the wavelength of this visible light.
(2025 428 0625/33 #55Hi(b))

10. A student writes down some facts about two transverse waves.
Wave 1 has a frequency fand a velocity v.
Wave 2 has four times the frequency of wave 1 and is travelling at a velocity of 2v.

What is the wavelength of wave 2 in terms of fand v?

A 2 B 8fv c D v
v f 2f
(2023 & Z= 0625/22 451755)

11.  (b) A foghorn emits a sound with frequency 380Hz. The sound is heard by a ship 2.5km away
from the foghorn. The speed of sound in air is 330m/s.

(i) Show that the wavelength of the sound is approximately 0.9m.
State any equation you use in words or symbols.

(ii) Calculate the time it takes for sound to travel to the ship from the foghorn.
(2025 F7F 0625/42 55755i(b))
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(a) InFig. 8.1, each diagram illustrates a wave property.

Draw a line from each diagram to the correct wave property.

ﬂ 1

barrier diffraction
— dispersion
glass — | /
/ i refraction
ray of
red light

Fig. 8.1
(2023 425 0625/32 5581i(a))
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1. Which diagram shows waves diffracting?

A

NS ?%

< o

(2024 FZ= 0625/11 2518/81)
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Straight wavefronts on the surface of a ripple tank approach a gap in a barrier. The diagram
shows how the wavefronts change shape as they pass through the gap.

barrier

straight wavefronts

Nl

What is the name of this effect?

A diffraction

propagation

refraction

B
C reflection
D
K75 0625/12 1855

(2023

(b) A teacher uses a ripple tank to demonstrate a wave property. Fig. 6.1 shows the ripple tank
viewed from above. The crests of the wave are travelling from left to right.

barrier with

wave crests narrow gap

A\

\j

Fig. 6.1
(i) Complete the sentence about the wave property demonstrated in Fig. 6.1.
Choose one word from the list.
diffraction dispersion reflection refraction

(ii) On Fig. 6.1, indicate one wavelength. Label your answer with the letter ‘w’.

(2024 E 7& 0625/33 456/5i(b))
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4. (a) A student demonstrates three different processes that change the direction of water waves in
a ripple tank.

Fig. 7.1, Fig. 7.2 and Fig. 7.3 illustrate the three processes.

(i) /

N,

barrier

A

direction of
wave travel

Fig. 7.1

State the name of the process shown in Fig. 7.1.
(i)
/barrier

direction of =
- )
wave travel M

Fig. 7.2

State the name of the process shown in Fig. 7.2.
(i) deep water shallow
water

direction of
wave travel

\

/

Fig. 7.3
State the name of the process shown in Fig. 7.3.

(iv) Give areason why the waves in Fig. 7.3 change direction as they move from deep water
to shallow water.

(2024 425 0625/31 £ 7/8i(a))
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A student observes waves on the surface of water in a tank. The waves all have the same
wavelength.

(c) Fig. 6.1 shows water waves in the tank travelling from deep water to shallow water.

boundary between
deep water and shallow water

direction of
movement of waves
in shallow water

direction of
movement of waves
in deep water

/
/
/
/
/
/
/

State and explain what happens to the waves as they move from deep water to shallow
water.

Fig. 6.1

(2023 E 2= 0625/31 #5655i(c))
B KBEHPOKIENTIK, FREEREAN, &7 BCE, RFBLR AR T -
IREAE I A PR 475 1 2R B A T 6 e 3 o
B KBRS, R R B N EROK G i R
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5. Water waves change direction when they move from shallow water to deep water.

new wave
direction

original
wave 7
direction /
Y deep
K water
shallow
water

What is the name of this effect?
A diffraction

B dispersion

C reflection

D refraction
(2024 &75 0625/11 45 1855)
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Waves on the surface of water travel from deep water to shallow water.

Which diagram shows the correct path of the waves in the shallow water?

A B
deep shallow deep shallow
water water water water
7 /
C D
> shallow > shallow
deep water deep water
water water
/ /

(2024 E 2= 0625/13 #5175)

(a) Fig. 6.1 shows successive crests of a water wave approaching a boundary.

region A direction of
Wil of wave
boundary

region B

Fig. 6.1
(i) The speed of the waves in region B is lower than the speed of the waves in region A.
On Fig. 6.1, draw the crests of the waves in region B.
(ii) State the wave effect that occurs as the wave crosses the boundary between region A

and region B.
(2025 475 0625/42 556/4i())
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8. A teacher uses a ripple tank to demonstrate the properties of waves.

(b) The teacher demonstrates waves moving from deep water into shallow water.

Fig. 6.1 shows the crests of the waves, viewed from above. The arrows show the direction of
wave travel.

wave crests

ripple tank

—shallow water

deep water

Fig. 6.1

(i) Complete the sentence about the wave property shown in Fig. 6.1.

(ii) Fig. 6.1 shows that the direction of the wave changes as the wave enters the shallow
water.

State why the wave changes direction.

(iii) The speed of the wave in the deep water is 35cm/s.
Determine the frequency of the wave. Use the information in Fig. 6.1.
(2024 47 0625/33 456/i(b))

(Z B KEE LTS )

P i BRI S Bl L B I 1k B X SRR AR .
TS SRS AL TR 5 R AE B8 BRI R/ : DE G, s AT B E
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7 3

A narrow beam of light consists of two waves of different wavelengths.
The beam of light hits a sharp edge.

Which effect will be seen beyond the sharp edge?
A Both waves continue along the same straight line as before.
B Both waves bend sharply and continue along a new straight line.

C The wave of longer wavelength bends round the sharp edge more than the wave of shorter
wavelength.

D The wave of shorter wavelength bends round the sharp edge more than the wave of longer
wavelength.

(2025 F Z= 0625/23 55187)
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9. Two men, P and Q, stand close to a gap in a wall, as shown. Man P cannot see man Q but man
P can hear man Q speaking.

Which statement explains this?

A
B
Cc
D

Light waves do not diffract at all because they are electromagnetic waves.
Light waves have a range of frequencies but sound has just one frequency.
Sound waves are of a higher frequency than light waves.

Sound waves diffract a lot because their wavelength is a similar size to the width of the gap.

(2023 &2 0625/21 Z5175)

10.

Waves in a ripple tank are diffracted as they pass through a narrow gap.

What can be done to make the spreading due to diffraction greater?

A
B
Cc
D

Decrease the frequency of the waves and keep the speed constant.
Decrease the speed of the waves and keep the frequency constant.
Increase the frequency of the waves and keep the speed constant.

Increase the frequency of the waves and decrease the speed.

(2024 F 2= 0625/22 #5187)

1. (a) Fig. 7.1 is a scale drawing of light waves approaching a narrow slit.

SCALE 1.0cm : 4.0 x 107m ]

direction of

propagation

of light
crests of
3 successive barrier with
wavefronts narrow slit

Fig. 7.1

(i) Name the wave effect produced by the narrow slit.

(i) Using Fig. 7.1, determine the wavelength of the light. Give your answer to two significant

(

figures.

iii) On Fig. 7.1, draw three wavefronts that have passed through the narrow slit.

(2025 #Z5 0625/42 4575i(a))
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Plane water waves approach a narrow gap in a barrier.
Which diagram shows the diffraction pattern that would occur?

A B

vl

(2024 475 0625/21 551958)
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12. (a) Fig. 5.1 is a scale diagram of wavefronts of red light approaching a gap in a barrier.

barrier
wavelength

wavefronts

Fig. 5.1

On Fig. 5.1, draw three wavefronts after the wave has passed through the gap.
(2023 475 0625/43 455/i(a))

13. (b) Fig. 7.1 represents a ripple tank showing diffraction. The ripple tank is viewed from above.
The wavefronts move from left to right until they reach a barrier. They are diffracted at a gap
in the barrier.

wavefronts
]
S ——
]
barrier
Fig. 7.1
On Fig. 7.1:

(i) draw three wavefronts to the right of the barrier

(ii) indicate and label one wavelength.

(2024 425 0625/32 55 7/5i(b))
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14. (b) Fig. 5.1 shows successive crests of a wave after a plane wave has passed through a gap.

Fig. 5.1
(i) On Fig. 5.1 draw three successive crests before the wave reaches the gap.

(ii) Fig. 5.2 shows a much wider gap. A plane wave of the same wavelength as in (b)(i) is
incident on the gap from the left side of the barrier.

Fig. 5.2
On Fig. 5.2, draw three successive crests of the wave after the wave has passed thro
the gap.
(2024 75 0625/42 5555i(b))
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15. A student observes waves travelling across the surface of water. The diagram shows two pieces
of wood resting in shallow water of constant depth.

Straight parallel wavefronts approach the pieces of wood, as shown.

wavefront

I/, I/I \\I

wood gap wood

The gap between the pieces of wood is 2.0 cm wide.
The wavefronts are 3.0 cm apart.

What is the appearance of the wavefronts after they pass through the gap?
A semicircular and 2.0 cm apart

B semicircular and 3.0 cm apart

C straight and 2.0cm apart

D straight and 3.0cm apart
(2025 475 0625/13 451840)
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A ray of light is reflected by a plane mirror.

/

Which row shows the angle of incidence and the angle of reflection?

angle of angle of
incidence reflection
A P Q
B P S
Cc Q R
D R S
(2023 428 0625/21 452058
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1. The diagram shows a ray of light being reflected from a plane mirror.

plane mirror

Which row identifies the angles of incidence and reflection?

angle of angle of
incidence reflection
A w Y
B W z
C X Y
D X z
-

(2023 £Z= 0625/12 £519/81)
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2 The diagram shows a scale drawing of the formation of an image by the reflection of light from a
plane mirror.

What are the relationships between the labelled angles?

A angle 1 =angle 2, and angle 3 = angle 4

angle 1 = angle 3, and angle 2 = angle 4

B

C angle 1 =angle 4, and angle 3 = angle 2
D angle 1 =angle 2 = angle 3 = angle 4

A2

(2025 %&Z& 0625/23 451951)
3. A student reads the following relationship in his physics book.

i=r
What is the student reading about?
A diffraction due to a gap
B dispersion of light by a prism
C reflection in a plane mirror

D refraction as light enters glass
(2024 E 7 0625/13 5519}0)
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4. (a) Fig. 7.1 shows a ray of light striking a plane mirror. The ray is reflected as shown.

plane
mirror

ray of light

normal

Fig. 7.1
The angle of incidence for the ray of light is 40°.
(i) Indicate the angle of reflection by drawing a letter R on Fig. 7.1.

(ii) State the size of the angle of reflection in Fig. 7.1.
(2024 B 7 0625/31 457:i(a))

(Z. REEARREEA
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The diagram shows a ray of light incident on a plane mirror.

mirror
S /7
35¢
/
The angle between the ray and the mirror is 35°.
The ray is reflected by the mirror.
What is the angle of reflection?
A 35° B 55° C 70° D 110°

(2023 475 0625/13 452085
i R EEmEE, NS
1 =90° — 35° = 55°%
H1 S5 E A
r =1 =55°%

ik B
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5. A ray of light is incident on a plane mirror. A student measures the angle of incidence i and the
angle of reflection r.

reflected
ray

incident
ray

The student varies the angle of incidence and then plots a graph of r against /.
What does the graph look like?
A B Cc D

\J
o
\J
o
\J
o
\J

0

0 i 0 i 0 i 0 i
(2025 47 0625/13 4520}80)
6. Light reflects from a plane mirror.

The angle between the incident ray and the reflected ray is 68°.

What is the angle of incidence?

A 11° B 22° Cc 34 D 56°
(2025 47 0625/12 %52045)

7. The angle of incidence of a ray of light incident on a plane mirror is gradually increased.

To the nearest degree, what is the maximum possible angle between the incident and reflected

rays?
A 0° B 45° C 90° D 180°
(2024 7 0625/21 5517550)
(Z. BEREREREZE )
BTN R SEGE__ WEL NSDCREELREAMNG A i, 5% 51k
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A ray of light is incident on the surface of a plane mirror, as shown.

In which position is the reflected ray?

ray of A
light -B
plane mirror
(2025 7 0625/12 #22551)
i NIRRT RS, NSRS SRR A
i =90° — 30° = 60°
H1 S5 S8 A
r=1=60°
SN TYELAN . 55 K 30°, X MALE Bo #ik B.
ARSE )
8. The diagram shows two plane mirrors at 90° to each other. A ray of light is incident on one of the
mirrors. The ray reflects off both mirrors before reaching a screen.
At which labelled point does the ray reach the screen?
| __screen
A
B
C
D
ray of

light

(2025 2= 0625/21 £519/81)
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9. Astudent investigates reflections in a plane mirror.

A ray-trace sheet is shown in Fig. 3.1.
M R

|
4

Fig. 3.1

(d) The student turns the mirror through 180°. He draws a new incident ray at an angle of
incidence /i = 50° to the normal above MR and to the left of the normal.

He labels the end of this line C. This line is not shown on Fig. 3.1. You may draw the line on
Fig. 3.1.

He places two pins on the line CB and views the images of the two pins from near the top
right-hand corner of the ray-trace sheet.

On Fig. 3.1, draw a reflected ray 10.0cm long from B with an angle of reflection g equal to the
angle of incidence. Label the end of the line D.

(2025 2= 0625/61 £53/5i(d))

10. A student investigates reflections in a plane mirror.

A ray-trace sheet is shown in Fig. 3.1.
M R

|
4

Fig. 3.1

(@) * Draw anormalto the line MR that passes through the centre of MR. Label the normal NL.
e Label the point at which NL crosses MR with the letter B.

* Draw aline 10.0cm long from B at an angle of incidence i = 40° to the normal below MR
and to the left of the normal. Label the end of this line A.

(2025 2= 0625/61 #538i(a))
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11. A single ray of light is reflected by two mirrors.
The diagram shows the ray of light incident on mirror 1.
mirror 2

ray of light

> mirror 1
What is the angle of reflection in mirror 27?7
A 50° B 60° C 70° D 80°
(2024 475 0625/23 4520/80)
FAE 2: RAXIRRRFABTRER (55 %k %k kvv)
EPT® PHGHRMGREIR_ R, TEEADGHRARE.
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Which row describes some characteristics of an image formed in a plane mirror?
image type image size
A real diminished
B real same size as the object
C virtual diminished
D virtual same size as the object

(2024 £ Z= 0625/22 Z51750)
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1. Which row describes the image viewed in a plane mirror?
type of image image size
A real enlarged
B real same size
C virtual enlarged
D virtual same size

(2025 #£Z= 0625/12 £525/81)
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State three characteristics of the image of the book formed by the plane mirror.

(2023 £Z= 0625/32 £77Hi(a))

(a) A student places a book in front of a plane mirror.

3. The image of an object is formed by a plane mirror.

Which row gives the correct properties of the image?

real or virtual distance of the image from the mirror
A real closer to the mirror than the object
B real the same distance from the mirror as the object
C virtual closer to the mirror than the object
D virtual the same distance from the mirror as the object
(2025 25 0625/22 452080)

4. The optical image formed by a plane mirror is the same size as the object.

Which row describes the other characteristics of the optical image formed?

distance from
the mirror

real or virtual

A

same as object
smaller than object

larger than object

virtual
virtual
real

real

(2023

B
Cc
D same as object
H 7R 0625/13 4518/5)
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An object is placed in front of a plane mirror.
The ray diagram shows the reflection of one ray of light from the object by the mirror.

___—plane mirror

object

Where does the mirror form an image of the object?

A B
image image
o, )
Cc D
//////\\\\\\ ////1i;>\\\\
image

(2024 FZ= 0625/22 451955)
i EYMARG R B AR AN d, Fl d; .
SR S
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5. An object is placed 30 cm in front of a plane mirror.

Which statement describes the image of the object?

A The image is the same size as the object and 30 cm from the object.
B The image is the same size as the object and 60 cm from the object.
C The image is smaller than the object and 30 cm from the object.

D The image is smaller than the object and 60 cm from the object.
(2025 F 7 0625/23 #5195)
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6. A water droplet is falling towards a horizontal plane mirror.

At one moment, the droplet is a distance of 1.5m above the mirror and falling at a speed of

2.0m/s.
What is the distance between the droplet and its image and what is the speed of the image at this
moment?
distance between :
water droplet and w
its image/m m/s
A 1.5 2.0
B 1.5 4.0
C 3.0 2.0
D 3.0 4.0
(2025 47 0625/22 4 195)
7. A person stands 1.0m in front of a plane mirror. The mirror is moved away from the person at a

speed of 1.0m/s.
Which statement is correct?

A The image moves away from the person at a speed of 1.0m/s.
B The image moves away from the person at a speed of 2.0m/s.
C The image moves towards the person at a speed of 1.0m/s.

D The image moves towards the person at a speed of 2.0m/s.
(2025 47 0625/11 %51950)
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Diagram 1 shows the page of a book in front of a plane mirror.
An eye is looking at the image of the page.
Diagram 2 shows a large letter G on the page facing the mirror.

diagram 1 diagram 2

G

plane mirror\% eye

page of book

What is the appearance of the image of G seen by the eye?

A B c D

G @& 9 o°

(2024 B 7 0625/22 451955
R BECPEBBUGN . FRECTEGmAATE, LT,
JEFRE G BT OAMA MRS EA TR RS D BT .
Hik Do

APSE|

8. A boy is having his eyes tested. A letter is printed on a card placed over his head. He sees the
card in a plane mirror placed in front of him.

He sees the letter ‘R’ in the mirror.
How is it printed on the card?

A B C D

R A d E

(2024 E 2= 0625/23 #5197)




9. The diagram shows the image of a clock as seen by a person standing in front of a plane mirror.

What is the actual time?

A 415 B 4:45 C 715 D 745
(2025 E 7 0625/11 8521180)
10. Which diagram shows the image correctly formed by reflection?
A B
object image object image
mirror mirror
C D
object image object image
mirror mirror

(2023 &2 0625/12 #5204)
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The ray diagram shows the formation of an image when light is reflected by a plane mirror.
image
X
mirror 7
Y
object 4

eye
Which lines represent light rays?

A X, YandZ B XandYonly C XandZonly D YandZonly
(2024 475 0625/11 #51915)
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1.

A student plays the violin near the doorway to a large room. Fig. 6.1 shows a young teacher
standing where he can hear the sound but cannot see the student.

student
playing
open door

young teacher

Fig. 6.1

(b) A plane mirror is placed at point X so that the teacher can see the student.
On Fig. 6.1:

draw a light ray from the violin to point X and from point X to the teacher
e draw and label the mirror

* add an arrow to the ray to show how the teacher sees the student.

Use a ruler and sharp pencil for this drawing.
(2024 47 0625/42 556/i(b))
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12. Fig. 5.1 shows a road junction, a moving car and a stationary truck. The road has high walls on
each side.

—truck

Fig. 5.1

(b) A plane mirror is placed at the road junction as shown in Fig. 5.2.

Fig. 5.2

Show how this mirror allows the driver of the truck to see the car when it is at the posit
shown in Fig. 5.2.

(2023 425 0625/42 #5/5i(b))
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13. Fig. 5.1 shows a road junction, a moving car and a stationary truck. The road has high walls on

each side.
T —truck
)
car— [ &2

Fig. 5.1

(@) The driver of the truck is at position X. The car moves around the corner.

On Fig. 5.1, label a point Y on the road where the truck driver first sees the car.

(2023 &2 0625/42 #5515i(a))
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The diagram shows a ray of light passing from glass to air.

The dotted line labelled ‘normal’ is a line drawn perpendicular to the surface of the glass.

What is the angle of refraction?

normal
(2025 F 7 0625/12 5523 50)
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1. A ray of light passes from air into glass.

50°

What are the angles of incidence and refraction of the ray?

angle of incidence/° angle of refraction/°
A 40 25
B 40 65
C 50 25
D 50 65

(2024 %75 0625/22 £520/81)
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Fig. 7.1 shows a container of oil.

container)\ X /
\

Fig. 7.1

oil

A ray of light shines on the surface of the oil. The refractive index of the oil is 1.47.
(b) The angle x is 56°.

Calculate the value of the angle of refraction.
(2023 25 0625/42 H57/Hi(b))

3. A ray of light is incident on a soap film. Fig. 5.1 shows a magnified image of a small part of the
soap film. The ray of light is refracted as it enters the soap film.

air
30°

soap film
air
Fig. 5.1
The refractive index of the soap film is 1.28.

(b) (i) Show that the angle of refraction as the light enters the soap film is approximately 43°.
(2025 H 7 0625/41 455Hi(b))

4. The speed of light in a vacuum is 3.0 x 10°m/s.
The speed of light in glass is 2.2 x 10°m/s.
A light ray in a vacuum enters glass with an angle of incidence of 40°.
What is the angle of refraction within the glass?
A 28° B 29° C 55° D 61°
(2025 &7 0625/23 4520/80)
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A ray of light passes from air into a block of glass. The critical angle is 42°.

Which statement is correct?

A

B
C
D

The angle of incidence is the angle between the ray of light and the surface of the glass
block.

The angle of incidence is always bigger than 42°.
The angle of refraction cannot be less than 42°.

The angle of refraction is smaller than the angle of incidence.

(2025 475 0625/13 452150)
fil: JeNASPENGIE, ERREREN, P kLT
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ik Do
RS

5. Fig. 5.1 shows a ray of yellow light incident on a glass prism ABC.

yellow
light A
A C
Fig. 5.1

(a) Explain why the ray does not change direction when it enters the prism at face AB.
(2024 H 7R 0625/42 4555i(a))

6. A ray of light passes through a glass block.

What is the path of the light?

ray of light
air
glass
A B cC D

(2025 B 7= 0625/12 £51955)
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7. (a) Fig. 7.1 represents a ray of red light entering one side of a glass block.
(2025 7 0625/32 457/5i(a))

8. Fig. 5.1 shows a block ABCD made of glass that has a refractive index of 1.5. The block has one
curved side AB and three straight sides, BC, CD and DA.
oo B
monochromatic light
| __—glass block
P
““““““““““““ air
D = a C
Fig. 5.1

There are right angles at C and D. The curved side AB is one quarter of the circumference of a

circle that has its centre at point P.

A ray of monochromatic light enters the block through the curved side AB and strikes side BC at P.

Some light emerges into the air and some is reflected.

(b) Explain why the ray of light does not change direction when it enters the block through side
AB.
(2023 E 7 0625/41 4551i(b))
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The diagram shows a ray of light travelling from air into a glass block and changing direction so
that it is closer to the normal.

air \/ normal
1
1
|

i | _glass block

What is the name of this process and why does it happen?

process why it happens
A diffraction speed of the light decreases
B diffraction speed of the light increases
C refraction speed of the light increases
D refraction speed of the light decreases

(2024 #Z& 0625/12 45 1658)
i R IR N, TERE A R m YT, Ha R AT
PO LR RN T B PRI, BOCH B E RN
WL Do
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9. A monochromatic ray of green light in air enters a block of glass.

Which property of the ray of light always remains the same as it moves from air to glass?
A wavelength

B speed

C frequency

D direction
(2023 B2 0625/23 4519/5)
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10.  Alight ray is passed through air, glass and water.

glass

Z

\ air

A WandX B WandY C XandZ D YandZ
(2024 &7 0625/21 4518551)

At which points does the light speed decrease?

1. Fig. 6.1 shows light waves passing from air into a glass block.

wavefronts

air

glass

Fig. 6.1 (not to scale)

(a) (i) State the name of the process shown in Fig. 6.1 as the wavefronts enter the glass block.

(ii) State two changes in the light waves as they pass from air into glass.
(2023 E 7 0625/32 456/4i(a))
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Light travels from air into glass.

What is the relationship between the refractive index n of the glass, the angle of incidence i and
the angle of refraction r?
sini D si

A n=1L B n=-= - =
sinr sini

p
(2023 &7 0625/22 4519430)
i SN SPNGIE, i 5 r WOMELRR A, BT E A

— gin &~
n = sin smro

\|\
(9]

i Co
APSEE)
1. Fig. 5.1 shows four rays of red light, P, Q, R and S, coming from a spotlight in a swimming pool.
| air ]
R
P /Q R
S S
spotlight
water
Fig. 5.1

(a) Define, in words, refractive index for a ray of light travelling from air to water.
(2025 F 7 0625/43 #55/5i(a))

2. Light is travelling through air. It strikes a glass block at an angle of incidence of 45°. The glass
has a refractive index of 1.4.

What is the angle of refraction of the light as it enters the glass?

A 29 B 30° C 32 D 82°
(2023 475 0625/23 552248)

3. The diagram shows a ray of light passing from air into a transparent substance.

air

transparent
substance

What is the refractive index of the transparent substance?

A 133 B 1.29 C 0.778 D 0.750
(2024 H 2 0625/21 5519/8)
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4. Light in transparent plastic meets a boundary with air. Light is transmitted into the air only if the
angle marked @in the diagram is greater than 36°.

air

0 plastic

What is the refractive index of the plastic?

A 0.59 B 0.81 C 12 D 17
(2023 £Z= 0625/22 251955)
(. BEELRITETE |
DT VTR n BOGTERA AR K i SRR R 2
FOM KSR 1 HENDIR 2 I, K8 2 MRS IO | T 3 n = 2 HELEBEAAIRRS . n = <,
Horp 228 A R ¢ = . v RBTEA R R PR A

2z 30 % 108m st WA

A H BB T R B A S S DGR, SBE o= <.

A ray of light is incident on a soap film. Fig. 5.1 shows a magnified image of a small part of the
soap film. The ray of light is refracted as it enters the soap film.

air
30°

soap film
air
Fig. 5.1

The refractive index of the soap film is 1.28.

(a) Define refractive index in terms of the speed of light.
(2025 2= 0625/41 555Ki(a))
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BSED
5. What is the speed of infrared radiation in glass with a refractive index of 1.5?
A 340m/s

B 20x10°m/s
C 3.0x10°m/s
D 45x10®m/s

(2025 &2 0625/22 #5224)
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Fig. 7.1 shows a container of oil.

container)\ X /
\

Fig. 7.1

oil

A ray of light shines on the surface of the oil. The refractive index of the oil is 1.47.

(d) Calculate the speed of light in the oil.
Give your answer to three significant figures.
(2023 HZ& 0625/42 4755i(d))

A beam of light passes through a vacuum and then enters a transparent liquid. The diagram
shows the path it takes.

vacuum

liquid

The light travels through the vacuum at a speed of 3.0 x 10®m/s.
What is the speed of light in the liquid?

A 19x108m/s

B 20x10®m/s
C 4.6x10®m/s
D 4.8x10°m/s

(2025 425 0625/21 45 1955)
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8. A ray of light is refracted as it enters air from glass, as shown.

500 :
air :
glass

60°

What is the speed of light in the glass?
A 20x10°m/s
B 22x10°m/s
C 23x10°m/s

D 27x10%m/s
(2024 B Z& 0625/23 4520585)

(= ARAXERE |
G5 ¢ ST I ZR AL RIS Tt 1 37 5 AN A Y, (3T 568 A4 R 90° BN AR

BT 2 ST R n B n= Lc, e =sin™ (D) b HAfE MR .
NFAR TR LE SRR ERA T .

sz WAT REL R4
50 A T S 5 0 T ORI, SEBAE AT 125, TS n = Le.

Bl 3 (a) Fig. 5.1 shows a semicircular transparent plastic block.

semicircular
transparent
plastic block

Fig. 5.1

A ray of light is incident normally on the curved surface of the block. The refractive index of
the plastic is 1.5.

(i) Calculate the critical angle for the plastic.
(2023 %7 0625/42 #3555i(a))

f BORHHXT = SHHT R n = 1.5, HIGERARAE

1
’I’L—SI—HC

sinc = 5
c=sin"!({5) =41.8° ~ 42°

B BRI SR A 420,
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9. Fig. 5.1 shows four rays of red light, P, Q, R and S, coming from a spotlight in a swimming pool.

air

spotlight

Fig. 5.1

(c) The angle of incidence for ray R is 49°.

Calculate the refractive index of the water.
(2025 B 7 0625/43 4558i(c))

10.  The diagram shows a ray of light in glass incident on the surface between the glass and air.
air
glass

What happens if the angle of incidence is made larger than the critical angle for the glass?

A The angle of refraction becomes equal to 90°.
B There is a refracted ray and a ray reflected inside the glass.
C There is a refracted ray only.

D There is only a ray reflected inside the glass.
(2024 F 7 0625/11 451950)
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11. A ray of light enters a transparent plastic wedge from air and is incident on the lower surface at
the critical angle, as shown.

air \\i
H

transparent
plastic wedge

The angle of incidence is i, the angle of refraction is r, and the critical angle is c.

In which ray diagram are the angles labelled correctly?

air S !

(2024 &7 0625/21 45205)

12.  Fig. 6.1 shows part of an optical fibre used in high-speed broadband communication.

ray of light \_/—\

optical fibre
Fig. 6.1

(b) (i) The optical fibre is made of glass with a refractive index of 1.4.

Calculate the critical angle c.
(ii) State the meaning of critical angle.

(iii) On Fig. 6.1, label the angle of incidence of the ray of light as it hits the wall of the glass
fibre. Draw the continuation of the ray until it leaves the glass fibre.
(2025 425 0625/41 #56/5i(b))
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Which conditions are necessary for light to be totally internally reflected?
incident light angle of incidence
A is in the less dense medium less than the critical angle
B is in the less dense medium greater than the critical angle
C is in the more dense medium less than the critical angle
D is in the more dense medium greater than the critical angle

(2024 57 0625/21 4518430)
i mARSARM, NSDEMALE B BT, BB ART IR A
Fr A D[R IR X A A
Hik Do

RS

1. (c) Another ray enters the glass prism and is totally internally reflected.

State two conditions for a ray to be totally internally reflected.
(2024 ¥ 7 0625/33 457/5i(c))

2. A ray of light is incident on a boundary between air and water.
Under which conditions is the ray of light totally internally reflected?

A The ray, initially in the air, is incident on the air—water boundary at any angle of incidence.

B The ray, initially in the air, is incident on the air—water boundary at an angle of incidence
greater than the critical angle.

The ray, initially in the water, is incident on the water—air boundary at any angle of incidence.

The ray, initially in the water, is incident on the water—air boundary at an angle of incidence
greater than the critical angle.

(2025 £Z= 0625/22 £522/51)
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The diagram shows a ray of red light travelling through a transparent prism.
Normals to the prism surfaces are marked at the points where the ray meets the prism surfaces.

The direction of the incident ray is changed until total internal reflection just occurs at one of the
surfaces.

Which angle must now be equal to the critical angle?

(2025 &2 0625/12 #5215)

Fig. 5.1 shows a block ABCD made of glass that has a refractive index of 1.5. The block has one
curved side AB and three straight sides, BC, CD and DA.

monochromatic light B

| __—glass block

Fig. 5.1

There are right angles at C and D. The curved side AB is one quarter of the circumference of a
circle that has its centre at point P.

A ray of monochromatic light enters the block through the curved side AB and strikes side BC at P.
Some light emerges into the air and some is reflected.

(d) Fig. 5.1 shows that the angle between the ray of light and line AP is 6, where line AP is at right
angles to side BC.

Angle @ increases to 45°.
(i) State and explain what happens to the light that strikes P.
(ii) When 0= 45°, the reflected light strikes side CD.

Describe what happens when this reflected light strikes side CD.
(2023 HZ& 0625/41 #588i(d))
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Fig. 6.1 shows light waves passing from air into a glass block.

wavefronts

air

glass

Fig. 6.1 (not to scale)

(b) Fig. 6.2 shows a ray of red light travelling through a glass fibre. The glass fibre is made of
solid glass.

glass

ray of red light

Fig. 6.2

State and explain how the ray of red light travels through the glass fibre as shown in Fig. 6.2.
(2023 H 2= 0625/32 #36/5i(b))
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5.

6.

Fig. 5.1 shows a ray of yellow light incident on a glass prism ABC.

yellow
light R
A C
Fig. 5.1

(c) Internet data can be transferred using infrared waves in optical fibres.

State two advantages of using optical fibres to transmit data.
(2024 57 0625/42 455/i(c))

(b) (i) Light can be totally internally reflected when striking the boundary between two different
regions.
State two conditions that are necessary for total internal reflection to occur.

(ii) State two advantages of using optical fibres for transmitting high speed broadband.
(2025 428 0625/42 #56/5i(b))

The diagram shows a ray of light in an optical fibre.

Which statement correctly explains the condition for the maximum transmission of light by the
optical fibre?

A The glass must slow the light as little as possible to make the critical angle for the fibre as
large as possible.

B The glass must slow the light as little as possible to make the critical angle for the fibre as
small as possible.

C The glass must slow the light as much as possible to make the critical angle for the fibre as
large as possible.

D The glass must slow the light as much as possible to make the critical angle for the fibre as
small as possible.

(2024 FZ= 0625/21 #5207H5)
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In this experiment, you will investigate the refraction of light by a transparent block.
You will determine a quantity known as the refractive index of the material of the block.

Use the separate ray-trace sheet provided.

You may refer to Fig. 3.1 for guidance.

hole —_ \O = ray-trace sheet
E
0
A N B
2cm
D F (o
p\-\ _eye
Fig. 3.1

(a) Place the transparent block approximately in the centre of the ray-trace sheet. Carefully draw
round the block and label the corners A, B, C and D as indicated by Fig. 3.1.
Remove the block from the ray-trace sheet.

Draw a normal to line AB at a point N, 2cm from A. Extend the normal downwards until it
crosses the line CD. Label the point at which it crosses CD with the letter F.

Draw a line NE, as indicated by Fig. 3.1, 7cm long and at an angle ¢, = 15° to the normal.
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(b) Replace the block in exactly the same position as in (a).

Place two pins P, and P, on line NE, a suitable distance apart for accurate ray tracing.
Mark with crosses and label the positions of P, and P,

View the images of P, and P, through the block, from the direction indicated by the eye
in Fig. 3.1. Place two pins P, and P, so that pins P, and P, and the images of P, and P, all
appear exactly one behind the other.

Mark with crosses and label the positions of P; and P,.

Remove the block and pins from the ray-trace sheet.

Draw a straight line through P, and P,. Extend this line to cross NF.
Label the point at which this line meets NF with the letter G. Label the point at which this line
crosses CD with the letter H.
(2024 47 0625/53 4535i(b))
i BRI R RS, EHZNE BN B B, HFERIEA/NT 5.0 cm.
MERTT MMEE, AT B By, fipitts B B MG TH—EZ L, XS0,
B P P IFIERK, HLS NF. CD s S5ksh G Ho.
%+ Pv B WYEEEA/NT 5.0 cm, B ALE IER .

RS

1. In this experiment, you will investigate the refraction of light by a transparent block.

Use the separate ray-trace sheet provided.
You may refer to Fig. 3.1 for guidance.

hole

\
O
E
0
A N B
2cm
D C
eye
Fig. 3.1
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(a) Place the transparent block approximately in the centre of the ray-trace sheet.
Carefully draw round the block and label the corners A, B, C and D as indicated by Fig. 3.1.
Remove the block from the ray-trace sheet.

Draw a normal to line AB at a point N, 2cm from A.

Draw a line EN, as indicated by Fig. 3.1, 8cm long and at an angle 6 = 40° to the normal.
(b) Replace the block in exactly the same position as in (a).

Place two pins P, and P, on line EN, a suitable distance apart for accurate ray tracing.
Mark with crosses and label the positions of P, and P,,.

View the images of P, and P, through the block, from the direction indicated by the eye
in Fig. 3.1. Place two pins P; and P, so that pins P; and P, and the images of P, and P,
all appear exactly one behind the other.

Mark with crosses and label the positions of P; and P,,.

Remove the block and pins from the ray-trace sheet.

Draw a line through P, and P,. Extend this line to meet line CD.
Label the point at which this line meets CD with the letter F. Label the lower end of this line

with the letter G.

Extend line EN to approximately 5cm below line CD.
Label the point at which this line crosses CD with the letter H. Label the lower end of this line

with the letter J.

(d) Draw a new line EN, as indicated by Fig. 3.1, 8cm long and at an angle 6= 20° to the normal.

Repeat the steps in (b).
(2025 %25 0625/52 53 Hi(d)
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2. Astudent investigates the refraction of light using a semicircular transparent block.

/ _—eye

Fig. 3.1 and Fig. 3.2 show his ray-trace sheet.

Fig. 3.1

(@) * OnFig. 3.1, draw the normal NL through the centre of AB.
*  Continue the normal so that it passes through the curved side of the block.
*  Label the normal NL.
*  Label the point C where the normal NL crosses AB.

(2023 E 75 0625/61 45345i(a))
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3. (a) A student shines a ray of red light into a rectangular glass block, as shown in Fig. 6.1.

ray of red light

air

glass block

Fig. 6.1
(i) Draw the normal at the point where the ray of red light enters the glass block.
(ii) On Fig. 6.1, label each ray using words from the list.

diffracted diffused dispersed incident reflected refracted
(2023 475 0625/33 4565i(a))
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Fig. 6.1 shows a thin converging lens used to produce a magnified image of an object AB.

principal axis

Fig. 6.1

(a) Explain the meaning of the terms principal focus and focal length.
(2024 F 7 0625/43 #568i(a))
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% FHEARHTTEMREERESRM A BIER0O E AN EER.
FXI%:3)

1. Which statement about a thin converging lens is correct?

A All rays of light refracted by the lens pass through the principal focus.

B All rays initially parallel to the principal axis of the lens are refracted through the principal
focus.

C The focal length of the lens is the distance between the image and the principal focus.

D The focal length of the lens is the distance between the object and the image.
(2025 475 0625/21 5520/

2, The diagram shows two diverging rays of light passing through a lens and emerging parallel to
each other.

Which labelled distance is the focal length of the lens?

thin Iens\/\ ----- -

o)
._,|<

(2023 2= 0625/12 £519:81)
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3. Which row about converging lenses and diverging lenses is correct?

converging lenses diverging lenses
A always produce inverted images can focus a parallel beam of light
B can be used as magnifying glasses do not have a principal focus
C can be used to correct short-sightedness are usually thinner than converging lenses
D can produce real and virtual images can be used to correct short-sightedness
(2024 %7 0625/22 42215)
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Fig. 7.1 represents an object placed close to a thin converging lens. The scale for the grid is
shown.

/
4\ |

oot ¢ ¢
objec focal focal
point point

5 ch

o

5cm
Fig. 7.1

(a) (i) Determine the focal length of the converging lens. Use the information in Fig. 7.1.

(ii) On Fig. 7.1, determine the position of the image formed by the lens, by continuing the
path of each ray beyond the lens. Use an arrow to indicate the position of the image.

(2024 78 0625/32 457 Fi(a))
R PR B SHIEE 2 4% . %R 5 om,
f=2x5cm

=10 cm
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1. Fig. 6.1 shows the path of a ray of visible light travelling from the top of an object and passing
through a converging lens.

Y

|_object

scale: each square l”I
represents 1cm y

Fig. 6.1

(c) On Fig. 6.1, draw another ray from the object. Continue the path of the ray through the lens
until it crosses the path of the ray shown in Fig. 6.1.

(2025 425 0625/33 #658i(c))

2. A thin converging lens in a camera produces a real image on a photo-sensitive surface, as
shown.

At which position is the image of the top of the object formed?

A/thin converging lens

top“

A B
object

photo-sensitive
V surface

(2023 £&Z5 0625/13 £521/81)
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3. (a) Fig.4.1is anincomplete ray diagram showing an object O, a converging lens and the principal
axis. The focal points of the lens are each labelled F.

Em\
S

Fig. 4.1

(i) Complete the ray diagram to draw the image formed by the lens. Label your image I. [3]
(ii) Circle three descriptions in the list which describe the image formed in (i).
diminished enlarged inverted same size

real upright virtual
(2023 B 7 0625/43 454/5i(a))
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A thin converging lens forms an image.
object

—

image

F

What is the nature of this image and can it be formed on a screen?

. can be formed
nature of image
on a screen
A virtual no
B virtual yes
C real no
D real yes

(2024 &2= 0625/13 452055)
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4. A thin converging lens is used to produce a real image of an object.
Which statement about the real image is always correct?
A ltis nearer to the lens than the object.
B Itis on the opposite side of the lens to the object.
C ltis the same size as the object.
D Itis upright.

(2023 &7 0625/11 #52155)



5. The diagram shows how a converging lens forms an image of an object.

object

A

image
Which description of the image formed by the lens is correct?
A real, inverted and diminished
B real, upright and enlarged
C virtual, inverted and diminished
D virtual, upright and enlarged
(2025 7 0625/12 4524750)
6. Fig. 6.1 shows an object O which is 5.0cm away from the centre of a thin, converging lens L. The
focal length of L is 3.0cm. Fig. 6.1 is drawn to full scale.
L
(0]
Fig. 6.1

(@) (i) On Fig. 6.1, label the principal axis with a P.
(ii) On Fig. 6.1, place a letter X at a focal point.

(iii) On Fig. 6.1, draw two rays from O to locate the tip of the image produced by the lens. [2]
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(iv) In Table 6.1, place a tick in the right-hand column next to all the terms that describe the
image in (a)(iii).

Table 6.1

diminished

enlarged

inverted

real

same size

upright

virtual
(2025 & 0625/42 556/i(a))

(b) Fig. 7.2 and Fig. 7.3 show two identical lenses, each forming an image. The images I, and I,
have different characteristics.

7,

-1
2
.7

.7
v

—
N

Fig. 7.2 Fig. 7.3

One difference in the characteristics of the two images is:

Image I, is dlmmlshed ........................ butimage I, is enlarged

State two more differences in the characteristics of the images:
(2023 H 2 0625/33 47 Hi(b))
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il 1 An object is placed in front of a converging lens. The lens has a focal length f.
The lens produces a real, enlarged image of the object.

In which labelled position is the object placed?

A B c p | lens
| T ]
a 2f il
(2024 475 0625/22 21 1)
R METE, S BEF 5 2F 2, i)
f<u<2f
RREGIENR BISLHISAR . Mk Be
ARSE 22
1. The diagram shows a partly completed scale drawing of an upright object placed 3 cm in front of a
thin converging lens of focal length 2cm.
q 11
|
F F

What is the nature of the image formed by this lens?

A diminished, inverted and closer to the lens than the object
B diminished, upright and further from the lens than the object
C enlarged, inverted and closer to the lens than the object

D enlarged, inverted and further from the lens than the object
(2023 B 7 0625/13 4519550)
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Each point F is one focal length from the centre of the lens. Each point 2F is two focal lengths
from the centre of the lens.

Which diagram shows a converging lens being used as a magnifying glass?

A B

A
A ! A l
object } F 2F object } F 2F

2F F | image 2F F | '
1 1 image

Cc i D
P
image at - __ :
infinity e image |
o | .
A ! : A !
object ! 2F | object ! F 2F
2F  F N oF F i N
parallel A
rays

(2023 2= 0625/23 55187)
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2, The diagram shows part of a ray diagram that demonstrates the formation of a virtual image Y of
object X by a converging lens.

lens

EEEEEEEEERT Y
-
Y]
<

One ray of light from X is shown approaching the lens.

Which arrow shows the direction of this ray as it leaves the lens?

A B C D
(2023 478 0625/21 4519}5)

3. A small object O is placed near a converging lens, as shown. The lens forms an image I.

Which statement is correct?

A Theimage I is diminished.
B Theimage I is inverted.
C Theimage I is real.

D The object O is closer to the lens than its principal focus.
(2025 H 7 0625/22 422)

4. Fig. 6.1 shows an object O which is 5.0cm away from the centre of a thin, converging lens L. The
focal length of L is 3.0cm. Fig. 6.1 is drawn to full scale.
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Fig. 6.1

(@) (i) On Fig. 6.1, label the principal axis with a P.
(ii) On Fig. 6.1, place a letter X at a focal point.

(iii) On Fig. 6.1, draw two rays from O to locate the tip of the image produced by the lens. [2]
(iv) In Table 6.1, place a tick in the right-hand column next to all the terms that describe the
image in (a)(iii).
Table 6.1

diminished

enlarged

inverted

real

same size

upright

virtual

(b) The object moves closer to L. The new distance between L and the object is less than the
focal length of L.

Describe how the new image is different from the image in (a)(iv).
(2025 %725 0625/42 556/i(b))
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5. Fig. 6.1 shows a thin converging lens used to produce a magnified image of an object AB.

4
>—» W

N

principal axis

Fig. 6.1

(b) On Fig. 6.1, draw the magnified image of AB. Show your working.
(2024 75 0625/43 556/i(b))

A2 4 HEHESERNE (F5k Kk k)

EDER  IRISHEDARR, g NIRISH G & R P L.

IR ER AR, (REELIE . o B, fORZREAE.
TCA IR LT AR, RIS TEAERRIRE__  WINSRES . M REH% 2R,
(o SRS =

7N AE BT EGE A AR AL E SR IE BT S WS E I B R ) o

(= BEGNE G EEE |

151 351 1 A long-sighted person cannot see objects clearly that are a short distance away because the

image is blurred.

Where is the image formed relative to the retina and which type of lens is used to correct

long-sightedness?

" . lens used
position of image for correction
A behind retina converging
B behind retina diverging
C in front of retina converging
D in front of retina diverging

(2025 475 0625/22 452 1480)
i EMIRE T AYIERT, SREEIARE, BN TERAEM RIS o
SRIFBHMCRN SRR, HEFTHE 2R,
e Ao
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1. (c) Fig. 5.3 shows a simplified diagram of an eye with rays from a distant object and the path of

the rays inside the eye of a person with short sight.

retina

lens

Fig. 5.3

On Fig. 5.4, draw an additional lens outside the eye to correct short-sightedness and show
the path of the rays inside the eye.

Fig. 5.4
(2023 2 0625/42 H555i(c))
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2, The diagram shows a human eye that correctly focuses the light on the retina.

lens of eye
retina

Which row shows a short-sighted eye and use of the correct lens to focus the image?

ray diagram for corrected vision
short-sighted eye
lens
(=
lens
= T
lens
C %
lens
D %

(2025 425 0625/23 #521/81)

3. Thelensina magnifying glass is a converging lens.

(c) Converging lenses are used in spectacles (glasses) to correct one problem with vision.

State the name of the problem and explain how a converging lens is used to correct it.
You may draw a diagram.

(2024 HZ& 0625/41 Hi455i(c))
(b) (i) State the name for the defect of vision that can be corrected by a converging lens.

(i) Describe how a converging lens corrects the defect in (i).
You may find it helpful to sketch a ray diagram.

(2023 B 2= 0625/43 45415i(b))
(Z. N DBEEEERAE |
el S RIESTEC R FIE RS LB R, YR u BRSSO OIIIER, RIE v BB O E]

N RRHIBERS . = AUR AR K R AL
PR f = 2, Hob £y us v B om.

BEITORER m = 32 = &, Hop by 5 b, SYBBGE SR, BORK Lk
MR IR FREGRR_____ AR, JEMNEE___ BHu .

BE: A EMW el Oy
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An object is placed 20cm in front of a thin converging lens. The scale diagram shows how the
lens forms a real, inverted image.

=—
-

N
scale N

5.0cm 1]

Which row gives the focal length of the lens and the distance of the image from the lens?

focal length distance of image
of lens/cm from lens/cm
A 4.0 5.0
B 5.0 4.0
Cc 8.0 10.0
D 10.0 8.0

(2024 &7 0625/21 $521551)
. HEp R A
v=>5.0cm
2 R BB IR B FEBE G R A
f=
_ 20x5.0
20+5.0

=4.0cm
B HE % 5.0 com, HIHE Ao
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5. A page of printed text is placed 18 cm from a converging lens of focal length 35cm.

Fig. 6.1 is a scale diagram of the arrangement with each of the two principal focuses (focal points)
of the lens labelled F.

1 TTTTT
NN

A 5.0cm

Mt
A
[5.0cm
¥

o o
F F
18cm
Zrtpage of printed text

T

w\

| |

lens
Fig. 6.1
(a) Alength of 1.0cm on the scale diagram represents an actual length of 5.0 cm.
(i) By drawing on Fig. 6.1, locate the image of the page produced by the lens and label it I. [3]

(ii) Using Fig. 6.1, determine the actual distance of image I from the lens.
(2023 &7F 0625/41 55655i(a))

6. The diagram shows a converging lens forming an image.
object | converging lens
i : | y image
24cm L 10em i 14cm |
not to scale

What is the focal length of the converging lens?

A 10cm B 14cm C 24cm D 34cm
(2025 B2 0625/12 452055
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A ROAASRENL (Fiik k ki)

FOCZ SRR ST G A R B, XMRRRAI_______.
DGR BRE . SRR KB, BRUONAL. . . & B B K
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(— BksEHEE]
White light can be split into different colours by passing it through a prism.

What is the name of this process?

A diffraction
B dispersion
C reflection

D refraction
(2024 B 75 0625/12 £52051)
ff: AXEREBE S EAFBIG, XPIRFRAEE.
1k Bo
PSS

1. White light can be split into different colours by passing it through a prism.
What is the name of this process?
A diffraction
B dispersion
C reflection

D total internal reflection
(2025 &7 0625/13 4523550)

2, A beam of white light is split into a spectrum of seven colours.
Which name is given to this process?
A diffraction
B dispersion
C reflection

D refraction
(2025 B2 0625/21 452115
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FOCEH SRR, B B, RS RITR R, FWRA . PR
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B B @G B
AUH HBLEREE FGEAR B I R, el AR S — MR

{5l @51 2 Which statement describes monochromatic light?

A
B
Cc
D

light of a single frequency

light transmitted by a transparent prism
visible light

white light

(2023 E 2= 0625/22 £51955)

i RAAERRE X, AR A E BRI . ik Ao

RS

3. Fig. 5.1 shows a block ABCD made of glass that has a refractive index of 1.5. The block has one
curved side AB and three straight sides, BC, CD and DA.

monochromatic light B

| __—glass block

Fig. 5.1

There are right angles at C and D. The curved side AB is one quarter of the circumference of a
circle that has its centre at point P.

A ray of monochromatic light enters the block through the curved side AB and strikes side BC at P.
Some light emerges into the air and some is reflected.

(a) State what is meant by monochromatic.
(2023 HZ& 0625/41 555:5i(a))
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The diagram shows the effect of a prism on white light.

Some light is reflected on striking the prism and some is refracted and dispersed to form a
spectrum.

reflected
light

white

" spectrum
light

What happens if monochromatic light is used instead of white light?
A The light changes colour as it passes through the prism.

B The light forms a brighter spectrum.

C Thereis no reflected light.
D

There is no dispersion of the emerging light.

(2023 425 0625/23 451955)

The diagram shows two narrow beams of light, P and then Q, passing through the same prism.
Beams P and Q are both incident on the same point on the prism and at the same angle.

AN AN

Which row correctly compares beams P and Q?

dispersion nature of light
A only Q is dispersed P is monochromatic
and Q is white light
B only Q is dispersed P is white light and
Q is monochromatic
C only P is dispersed P is monochromatic
and Q is white light
D only P is dispersed P is white light and
Q is monochromatic

(2025 %425 0625/21 £521/81)
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glass
block
air
air
ray of red
light
Fig. 7.1

On Fig. 7.1 draw the path of the ray of red light through the glass block and into the air.

(b) Fig. 7.2 represents the dispersion of white light by a glass prism.

white light red light

glass prism violet light

Fig. 7.2
Two of the colours of the visible spectrum are shown in Fig. 7.2.

State the other five colours of the visible spectrum in the correct order.

red
violet
(2025 7 0625/32 4575i(b))
B AT WOEMABIERUCHE B B & B §E %K.
BE A, HRTME RIS, 3. & 3. #
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1. (c) State the seven colours of visible light. Give the colours in order of frequency.
frequency colour
greatest
A
smallest

(2023 %75 0625/33 55643i(c))
2, Which colours of visible light are in the correct order of increasing wavelength?
A red — yellow — blue
B orange — green — violet
C indigo — green — red

D blue — green — violet
(2024 F 7 0625/23 452288)

3. Red, green and violet lights are part of the visible spectrum of light.
What is the order of colours from shortest to longest wavelength?

A red — green — violet
B red — violet — green
C violet —» red — green

D violet » green — red
(2023 428 0625/12 45 1950)

4. (c) Fig. 7.3 shows a prism producing a spectrum of colours from a narrow beam of white light.
prism
narrow beam X
of white light spectrum of seven colours
4
Fig. 7.3

(i) The prism refracts the white light.
State the name of the effect that produces a spectrum.
(ii) In the spectrum shown in Fig. 7.3, there are seven colours.

List the seven colours in the order they appear between X and Z.
(2024 2= 0625/31 45755i(c))
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Blue light has a typical wavelength of 5.0 x 10~ m and frequency of 0.60 x 10"° Hz.

Which row gives a typical wavelength and frequency for red light?

wavelength frequency
A 24x10"m 0.40 x 10" Hz
B 24x107"m 1.3 x 10" Hz
c 6.9%x107"m 0.40 x 10" Hz
D 6.9x 107 m 1.3 x 10" Hz

(2023 £HZ= 0625/12 £52055)
i LD Ly, MEDER R, R E .
Ay >5.0x 1077 m
fir < 0.60 x 10'° Hz
BRI C P 2
6.9%x 107" m>50x10"" m
AR 6
0.40 x 10*® Hz < 0.60 x 10'° Hz
ik Co
X% 3]

5. Red light of frequency 430 x 10'2Hz has a wavelength of 700 x 10~ m.
What is possible for blue light?
A afrequency of 190 x 10'?Hz and a wavelength of 450 x 10°m
B afrequency of 190 x 10'?Hz and a wavelength of 950 x 10°m
C afrequency of 670 x 10'?Hz and a wavelength of 450 x 10°m

D afrequency of 670 x 10'>Hz and a wavelength of 950 x 10°m
(2024 57 0625/11 5200)

90



6. The table shows information about different colours of light.

(():]?:i(;l:lr’[ frequency/Hz
violet 7.2 x10™
blue 6.3 x 10"
yellow 52x10"
red 45x10"

Using the data, what is the frequency of orange light?

A 4.0x10"Hz
B 50x10"Hz
C 6.0x10™Hz
D 7.0x10™Hz

(2024 E 2= 0625/13 #52055)

7. The diagram shows a narrow beam of white light being dispersed by a glass prism to produce a
visible spectrum.

white P

light

Q

Which statement describes what happens to the frequency and wavelength of the light in
observing from P to Q across the spectrum?

A The frequency and the wavelength both increase.
B The frequency and the wavelength both decrease.
C The frequency decreases but the wavelength increases.

D The frequency increases but the wavelength decreases.
(2024 425 0625/12 45210)

AAE 30 R FIRTIRROHE (55 kv 3v)

FIC AR BTG 2 f A R BGPTSR AR A 5
A —MR B ] ILEFR A Y (monochromatic light) .

AT WOGHAFR BUREN R AR YO ZL B 31 2% S #E 5, BRI SIRFAR R B4 He,
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A ray of green light passes through a glass prism, as shown.

green light

Which colours of light refract as shown in the table?

refracts more refracts less
than green than green
A red blue
B red yellow
C violet blue
D violet yellow

(2024 £Z5 0625/12 £519/81)

LR 3 D NS A AR b g STt PN T - RIERC 3L N

SO ITRRR . BOGELEROE IR /N

Hitk Do
RS

1. A narrow beam of white light passes through a prism and is dispersed into a spectrum.

white ;
light 3
Which row is correct?
colour 1 colour 2 colour 3

A blue yellow red

B red blue yellow

C red yellow blue

D yellow blue red

(2023 H 7 0625/23 42050)
2, (b) Aray of blue light replaces the ray of red light. The angle of incidence for the blue ray entering

the prism is the same as in Fig. 7.1.

Describe any difference between the path of the blue ray in the prism and the path of the red

ray in the prism.
(2024 E 7 0625/33 £575i(b))
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3. A beam of light consists of yellow and blue light.

The beam of light is incident on a glass prism.

Which diagram is correct?

yellow

blue

blue yellow
glass prism glass prism

glass prism
blue
yellow
(2023 ¥ 7 0625/22 4520/80)
4. A beam of light from the Sun strikes a prism.
prism

beam of light
from the Sun

glass prism
yellow

blue

N

| white wall

The dispersed beam is incident on a white wall between X and Y.

Which colours are seen at X, Z and Y?

X z Y
A red green violet
B red violet green
Cc violet green red
D violet red green

(2023 425 0625/13 45 1955)
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Which diagram shows what happens when a ray of white light passes through a prism?
A B
white white spectrum
light light
spectrum

C
spectrum

D
white white
light light spectrum

(2023 £ Z= 0625/12 5521781)
i e PENBIE, TENSTRELMRYT . b MBI NS, TR BE LT .
BB MR R T, B EOGM BRI R TLO6, HEHE T MIE T RIT G
P D 4545 7 ST R 5 05 T A BT 1L Gk Do

ARSE )
5. Which diagram shows the dispersion of white light by a glass prism?
A B
red
violet
red
white violet white
light light
C D
red
. //zfélﬁgi:
white violet white violet
light light

(2024 &2 0625/11 2521 81)
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Which diagram shows the dispersion of white light by a prism?

A
whte%g\ violet white
red

C
violet

whte%red white

(2024 &7 0625/13 #52155)

red
violet

red
violet

B

Which diagram shows the dispersion of white light by a glass prism?

A B
red A red
white Violet white violet violet

Cc

é& red red
white violet violet white violet violet

(2023 E 2= 0625/21 #52055)

}U
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8. (b) Fig. 5.1 shows a ray of red light passing through a prism and emerging into the air.

ray of
red light

air glass air

Fig. 5.1

(i) State the name of the process shown in Fig. 5.1 that occurs at the boundaries between
air and glass.

(ii) A ray of white light replaces the ray of red light, as shown in Fig. 5.2. The ray of white
light splits into different colours.

screen

ray of
white light

air glass air

Fig. 5.2

Draw on Fig. 5.2 to show the dispersion of white light to produce a coloured spectrum on
a screen. Label the red and violet (purple) parts of the spectrum.
(2025 ¥ 7% 0625/32 45518i(b))

| 3.3 BEEIE

AE 1 BRI IR EIRIE (ke ke kv vr)
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The diagram shows the electromagnetic spectrum.
y-rays E ultraviolet F infrared microwaves G
Which types of wave are E, F and G?
E F G
A radio visible light X-rays
B radio X-rays ultrasound
C X-rays radio ultrasound
D X-rays visible light radio

(2023 &7 0625/13 45224
fil: RS BARE R
ToLerLe s Tk ZLAMR. TG, SR XIHER. v HTZK.
K N EBI AR BEIEAL, W E 8 X &, F OO IE. G hTBLHER. ik D,
SRS

1. The table gives the wavelengths of three electromagnetic waves.
electromagnetic wavelength/m
wave
P 32x107
Q 5.0 x 107°
R 2.6 x10°
Which row correctly identifies P, Q and R?
P Q R
A microwave radio wave X-ray
B microwave X-ray radio wave
C radio wave microwave X-ray
D radio wave X-ray microwave
(2024 ¥ 7 0625/13 452155)



Fig. 5.1 shows the main regions of the electromagnetic spectrum in order of increasing frequency.

increasing frequency

»
-

radio infrared VI.SIble ultraviolet gamma
waves light rays
Fig. 5.1

(a) Two of the regions are unlabelled.

Add the correct label to each of the unlabelled regions in Fig. 5.1.

(2023 &2Z= 0625/31 55578i(a))

3. The table gives the range of frequencies of three types of electromagnetic radiation.
type of radiation range of frequencies/Hz
radio 3x10*to 3 x 10°
visible light 4x10"to 8 x 10™
X-rays 3x10"®t03 x 10"

Which type of electromagnetic radiation has a frequency of 4 x 10"°Hz?
A gamma radiation

B infrared radiation

C microwave radiation

D ultraviolet radiation
(2025 #ZE 0625/12 552658)

(= EBAREK S E =R |

R R AR R IR OO TO R e 24k TG, SO X BT, s
ko

WA, Pk HER A REEARSIIN WS R A I .
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TERZ Y, FrA s EEEs_ | ¥83.0x10° m/s,
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BH: M MG MR
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What is the speed of radio waves in a vacuum and what is the speed of gamma rays in a

vacuum?
speed of radio waves speed of gamma rays
A less than 3.0 x 10°m/s less than 3.0 x 10°m/s
B less than 3.0 x 10°m/s more than 3.0 x 10°m/s
c 3.0x10°m/s 3.0x10°m/s
D more than 3.0 x 108m/s more than 3.0 x 108m/s

(2025 EZ= 0625/23 £52150)
fi#: TCLR AR S 5 £ A T r B -
TERZH, A L L% s A )
Vg = Vi = 30 X 10% m/s,

Hiik Co
ARSE )
4. What is the speed of electromagnetic waves in a vacuum?
A 300m/s
B 300km/s

C 300000km/s

D 300000000km/s
(2024 475 0625/22 552245)

(a) Fig. 5.1 shows regions of the electromagnetic spectrum in order of increasing wavelength.
Two of the regions are unlabelled.

increasing wavelength

gamma X-rays visible light infrared radio
rays waves

Fig. 5.1
(i) Complete Fig. 5.1 by writing the name of each unlabelled region in the correct box.

(ii) State two properties that are the same for all regions of the electromagnetic spectrum.
(2023 475 0625/33 455/i(a))
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6. A television (TV) station transmits a signal to a television receiving dish.
The television has an on/off indicator light.

The television is switched on by a remote control which changes the indicator light from red to
green.

Which electromagnetic wave used in these actions has the longest wavelength?

satellite

e
T

TV
station

remote
control

TV

indicator Iight\m3
red green
C D

A2 2. HAREERERER (5% k k)

(2023 £Z= 0625/12 £522/81)

HLTE B TR AR B R R YO TO R e e Z040hk. WG, SAME. X i
B FER A FOR. BEREE . BB
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(— REBAAERERER ]
Which statement is correct?

A A remote controller emits microwave radiation.
B A remote controller emits infrared radiation.
C A remote controller emits ultrasound.

D A remote controller emits ultraviolet radiation.
(2023 E 7 0625/11 45215%)
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1. Which electromagnetic waves are used for sterilising medical equipment?
A gamma rays
B microwaves
C radio waves

D visible light
(2024 75 0625/12 55205)

2, (c) State one region of the electromagnetic spectrum which has a frequency lower than that of
visible light. Describe a use of this region.
(2025 &7 0625/33 4555i(c))
3. (@) (i) Table 5.1 shows applications of regions of the electromagnetic spectrum.

Complete the second column of the table with the region of the electromagnetic spectrum
used for each application.

Choose from the regions in this list:
gamma rays infrared microwaves radio waves ultraviolet
Each region may be used once, more than once or not at all.

Table 5.1

application region of electromagnetic spectrum

cancer treatment gamma rays

Bluetooth data connection

optical fibres

security marking

sterilising food

wireless internet

(ii) State the approximate speed of radio waves in air.
(2024 H 7 0625/42 55515i(a))

4. Which three regions of the electromagnetic spectrum are used in the applications listed?
e sterilising water
e optical fibres
e satellite television signals

e mobile (cell) phones

radio, infrared, visible

ultraviolet, infrared, microwaves

O w >

visible, radio, ultraviolet

D X-rays, visible, infrared
(2024 &5 0625/23 5522151)
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(b) Visible light is one region of the electromagnetic spectrum. Another region is ultraviolet
radiation.

(i) Give one use of ultraviolet radiation.

(i) Give one possible harmful effect of excessive exposure to ultraviolet radiation.
(2023 7 0625/32 4575i(b))
i RAMEA R ORI B0, Rk Rl TR D
LE%%&. Upt 24407 B k4R sk, DNA, W] B8 S:EBRE -
% (1) KIOhED; (i) 7TRE SR I .

ARSE )
5. (a) Fig. 6.1 represents the main regions of the electromagnetic spectrum in order of
increasing frequency.
Some of the regions have been named.
radio waves ‘ microwaves infrared visible light region 1 region 2 gamma rays

Fig. 6.1

(i) State the name of region 1 and the name of region 2.
(ii) Describe one use of gamma rays.

(iii) Describe one harmful effect on people of excessive exposure to gamma rays.
(2025 475 0625/31 556/i(a)

6. Infrared is a useful type of electromagnetic radiation. However, excessive exposure to infrared
can cause harmful effects.

Which row gives a use and a harmful effect for infrared?

use harmful effect
A detection of cancer mutations
B intruder alarms skin burns
C detection of fake bank notes cell damage
D thermal imaging internal heating of body cells

(2024 FZ= 0625/11 5521 81)
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7. Excessive exposure to some regions of the electromagnetic spectrum can cause harmful effects
to people.

Which regions cause mutation of cells in the body, skin burns and internal heating of body cells?

mutation of cells skin burns internal heating

of body cells

A radio waves infrared visible light

B radio waves ultraviolet microwaves

C X-rays infrared microwaves

D X-rays ultraviolet visible light

(2024 H 7 0625/12 4521550)
8. Table 6.1 shows regions of the electromagnetic (e.m.) spectrum.
Two of the regions are not labelled.
Table 6.1

gamma X-rays V|_S|ble infrared radio
rays light waves

(b) X-rays are used in hospitals to check for broken bones.
(i) State one other use for X-rays.

(ii) State one precaution taken by people who work with X-rays.
(2023 H 7 0625/33 456/8i(b))
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Satellites are sometimes used to receive and re-transmit television signals.

Which row shows the type of satellite and the electromagnetic waves used?

type of satellite ek\?::at‘:/c;r:igsr;ztic
A low orbit infrared
B low orbit microwaves
C geostationary infrared
D geostationary microwaves

(2025 2= 0625/21 £522/8)

fiE R )P TR MRS A e AL . BRMCR AT ORI RE T sy T2 AL R (a5
P TRRA BRI 5 A, B R R it . Wik Do

RS L)

1.

ground are a long distance from the transmitter.

Fig. 4.1 shows the transmitter and two of the wires.

A radio transmitter is a very tall, thin cylinder. It is prevented from falling over by wires which have
one end fixed to the transmitter and the other end fixed in the ground. The ends of the wires in the

/transmitter

wire W

base

Fig. 4.1

ground

(c) The radio transmitter uses radio waves to transmit radio and television programmes.

State one other use of radio waves.
(2023 &7 0625/41 H548i(c))
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2. A student writes four statements matching a communication system to the region of the
electromagnetic spectrum that it uses to transmit signals.

Which statement is correct?

Wireless internet uses visible wavelengths.
Mobile phones use X-rays.

Cable television uses infrared wavelengths.

Bluetooth uses ultraviolet wavelengths.
7 0625/23 452155)

i OO W P>

(2023

3. (a) Two types of electromagnetic radiation are used in glass optical fibres for high-speed

broadband.

(i) State the type of electromagnetic radiation, other than visible light, which is used in glass
optical fibres.

(ii) Give two reasons why these two types of electromagnetic radiation are used in glass
optical fibres for high-speed broadband.

(2023 2= 0625/43 #5/8i(a))

4. (a) (i) Electromagnetic waves have many uses.

On Fig. 5.1 draw one line from each use to the region of the electromagnetic (e-m)
spectrum it uses.

Use Region of e-m spectrum
security marking gamma rays
Bluetooth ultraviolet
optical fibres infrared
detection of cancer radio waves
Fig. 5.1

(ii) State one advantage of using microwaves compared with radio waves to transmit mobile
(cell) phone signals.

(2025 4}%‘3 0625/43 ’;’ﬁ,SZ}uj(a))
(Z.%—%fE M c=fA

C HHNREES PRERER A c = 3.0 x 108 m/s, 1E23S 85 BUH R 40E
Vel BERFPATEL ¢ = fA, Hop f A Hz, A AN m.
RIS —Hh: 1 MHz = Hz, 1 GHz = Hz; HRfESHEBTEN 2d.

Meze. 109 109

700 A H IR PR IRIERN, Segt— B A AR R N
= A radio station broadcasts a signal with a frequency of 89 MHz.
What is the wavelength of this signal?

A 3.7um B 34m C 3.7km D 3.4Mm
(2023 H 25 0625/22 #52180)
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f#: 23S P LI AR R R AR ¢ = 3.0 x 10% m/s.
89 MHz = 89 x 10% Hz

Hc=fA\F

=5

__ 3.0x108
~ 89x106

~ 3.4 m

ik B
RSk )

5. (b) Bluetooth is used to connect a mobile (cell) phone to headphones.

(i) State the name of the region of the electromagnetic spectrum used by Bluetooth.
(ii) State the speed of electromagnetic waves in air.
(iii) The frequency of a Bluetooth network is 2.48 GHz.

Calculate the wavelength of the waves used in the Bluetooth network.
(2025 57 0625/42 45518i(b))

6. (b) Fig. 7.2 shows the regions of the electromagnetic spectrum in order of increasing frequency.
Two of the regions are not labelled.
radio microwaves ‘ visible light ‘ X-rays ‘ gamma ‘
waves rays
Fig. 7.2

(i) Complete the chart in Fig. 7.2 by adding the names of the missing regions.
(ii) The speed of yellow light is 3.0 x 108m/s. The wavelength of yellow light is 5.8 x 10" m.

Calculate the frequency of yellow light.
(2025 H 25 0625/31 #7Hi(b))

7. A remote-controlled vehicle is travelling on the surface of a planet. The vehicle senses an
obstacle ahead. It sends a radio message to the control room from where it is being controlled.
The control room is 2.4 x 10°km away from the vehicle. The control room sends a message back
to the vehicle telling it to stop.

What is the minimum time that elapses between the vehicle sensing the obstacle and receiving
the message back from the control room?

A 80ms B 16ms C 8.0s D 16s
(2024 7 0625/22 5524580)

13455
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A student strikes a tuning fork on a wooden block. The tuning fork is held close to the students’ ear
as shown in Fig. 8.1.

Fig. 8.1

(a) Describe how the tuning fork produces sound.
(2025 7 0625/32 485i(a))

B X R R ERE RN B A R IR B

% BEXWHRE A E
FXI%:3)
1. (b) We can see light from the Sun but we cannot hear any sound from it.
State the reason for this.
(2023 F:7F 0625/42 55655i(b))
2, A candle flame is placed in front of a loudspeaker.

The loudspeaker produces a sound wave that causes air particles to vibrate. The vibrating air
particles make the candle flame vibrate in the same direction as the air particles.

candle
flame

loudspeaker

Which row shows the direction of vibration of the candle flame and the nature of sound waves?

direction of nature of
vibration sound waves
A i longitudinal
B i transverse
C -~ longitudinal
D R transverse

(2024 &7Z= 0625/21 #5235)
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3. Which statement is correct?
A Seismic S-waves are longitudinal.
B Sound waves are longitudinal.
C The amplitude is always greater than the wavelength in a longitudinal wave.

D The vibration is at right-angles to the direction of propagation in a longitudinal wave.
(2025 475 0625/22 45 185)

4. (a) Place ticks (v') in Table 7.1 to show the properties of sound waves and of microwaves.
Table 7.1
property sound waves microwaves
longitudinal
transverse

electromagnetic

travel in a vacuum
(2025 E 7 0625/32 457/5i(a))

(= AR ES Esm A ]

EPIR S EES P USRS RFIIRBITT 5 5 AR 77 19 AT

FEGEH R F I BE b E RS BRI R R A X AR AR T 1A BE b I R A
N EEAERR AR Xk

TEFESR-IF I b, Pl R RS . R F AR %R AR R R AL, RREA UK
MHEBELgE P O EmE R OMERE R s o= fX, ov fu ARG m/s. Hz, m,
PRI, 7 Eilm; AL, FPA.

2 SRV S

AN S H IR FRR R KSR (] BN, SE % AR B AL A FRAE S, KA s Ak
FEALIAER B o

B . .
il 2 (a) Sound waves have compressions and rarefactions.

Explain what is meant by compression and rarefaction.
(2023 £ 0625/42 #56Hi(a))
fid: FEAEER T, 2 AORF I BE L IE R RSN W% BRI SR AR Mg, =R R BE L IE FOIRAS K
FCRE AN R IR A o
B PRSI TR B TR BRI Y X AR R T B R R AR X o
APSL

5. Sound travels through air as a series of compressions and rarefactions.

Which statement correctly compares a compression with a rarefaction?

A In a compression, the wavelength is longer than in a rarefaction.

B In a compression, the wavelength is shorter than in a rarefaction.

C Inacompression, the density of the air is greater than in a rarefaction.
D

In a compression, the density of the air is lower than in a rarefaction.
(2025 475 0625/22 452355)
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A sound wave travels at 330m/s. The distance between the centre of a compression and the
centre of the nearest rarefaction in the sound wave is 2.5cm.

What is the frequency of the sound wave?

A 66Hz B 130Hz C 6600Hz D 13000Hz
(2024 E 7 0625/21 5522080)
7. (a) A sound wave travels through air. Fig. 6.1 shows a pressure—time graph for the air at
one place.
pressure |
atmospheric /\ -
pressure \/ \/ time
Fig. 6.1
(i) On Fig. 6.1:

* label one point C to indicate a compression
* label one point R to indicate a rarefaction.

(ii) Explain why this graph cannot be used to find the wavelength of the sound wave.

(iii) The sound becomes louder and of lower pitch.
State what happens to:

the amplitude of the sound

the frequency of the sound.
(2024 H 25 0625/42 #565i(a))

AAEL 2: FSHERIRIBFIBTATR (3557 % kv yv)

N IE 5 AT Wy 7 5 AR T 240 ES  BREARE (Hz).
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A student strikes a tuning fork on a wooden block. The tuning fork is held close to the students’ ear
as shown in Fig. 8.1.

Fig. 8.1

(b) State the normal frequency range of sounds that humans can hear. Give the unit.
(2025 £ 0625/32 458JHi(b))

fi: NEIEH IR SRR JEE Z) 4 20 Hz & 20000 Hz.
% 20 Hz % 20000 Hz,

RS

1. A healthy human ear is able to hear a range of frequencies.

What is this approximate range?
A 10Hz to 1000 Hz

B 20Hzto 2000Hz

C 20Hzto20000Hz

D 200Hzto 200000 Hz
(2024 E 2 0625/13 5i2245)

2. A dolphin communicates with other dolphins underwater by emitting sounds in the range 7-15kHz.

(b) State and explain if humans with normal hearing can hear all the sounds emitted by
the dolphin.

(2025 425 0625/41 £55/5i(b))
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3. Fig. 8.1 shows images produced during two different medical scanning procedures.

ultrasound scan of a fetus X-ray scan of a hand

Fig. 8.1

(@) (i) Define ultrasound.
(ii) State how the speed of sound in liquid compares to the speed of sound in air.
(iii) X-rays are part of the electromagnetic spectrum.

State the speed of X-rays in a vacuum.
(2024 H 2= 0625/43 5815i(a))

4. Dogs can hear sounds in the range from 100 Hz to 45 kHz.

Which statement is correct?

Any sound a dog can hear can also be heard by a human.
Any sound a human can hear can also be heard by a dog.

Dogs can hear some low frequency sounds that are silent for humans.

o o0 w >»

Dogs can hear some high frequency sounds that are silent for humans.
(2023 &2 0625/11 4523/0)

(=. BiREREFE i
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A police car with its siren sounding is stationary in heavy traffic. A pedestrian notices that,
although the loudness of the sound produced does not change, the pitch varies.

Which row describes the amplitude and the frequency of the sound?

amplitude frequency
A constant constant
B constant varying
C varying constant
D varying varying

(2025 4.7 0625/21 452340)
fi#: MREAAR, HRIE AL o
HIHAE, BORRAZLL.
L B e IR IE T R« SRR AR —AT o #i% B.

ARSE )
5. A dolphin communicates with other dolphins underwater by emitting sounds in the range 7-15kHz.
(c) Complete Table 5.1 to describe differences in loudness and pitch of two different

dolphin sounds.

Table 5.1
Fre/c;(tlj_lezncy amplitude loudness pitch
14 large
8 small
(2025 425 0625/41 #5Hi(c))
6. A drummer hits a drum harder to make a louder sound without changing the pitch of the sound.

Which statement describes the change in properties of the sound as the drummer hits the drum

harder?

A Only the amplitude of the sound increases.

B Only the frequency of the sound decreases.

C Both the amplitude and the frequency of the sound increase.
D Both the amplitude and the frequency of the sound decrease.

(2025 425 0625/13 £525/81)
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7. The amplitude and the frequency of a sound wave both increase.

What happens to the loudness and what happens to the pitch of the sound?

loudness pitch
A decreases decreases
B decreases increases
C increases decreases
D increases increases

(2025 E 7= 0625/11 2523 /8)

8. Both the amplitude and the frequency of a sound wave decrease.

What happens to the sound that is heard?

A The sound is louder and has a higher pitch.
B The sound is louder and has a lower pitch.
C The sound is quieter and has a higher pitch.

D The sound is quieter and has a lower pitch.
(2025 &7 0625/23 4523150)

A2 3: FEEEAT E AR EEE (Fik dok YY)

HERERRTREA I, ERERPRTABRMEDG @A Rk, kPR, <
g,
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The element mercury exists as a solid, a liquid or a gas.

Which row gives a possible set of values of the speeds of sound through mercury?

speed of sound in speed of sound in speed of sound in
frozen mercury liquid mercury mercury vapour
m/s m/s m/s
A 250 1500 2500
B 250 2500 1500
C 1500 250 2500
D 2500 1500 250
(2023 47 0625/21 #5235)
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1. (c) State the approximate speed of sound in air.
(2024 E 7 0625/42 4565i(c))

2. A dolphin communicates with other dolphins underwater by emitting sounds in the range 7-15kHz.

(a) State the value of the speed of sound in air and state how the speed of sound in water differs
from the speed of sound in air.

(2025 &75 0625/41 45555i(a))

3. Which row gives the typical values of the speed of sound at room temperature in the materials
stated?
speed of sound
m/s

air water iron
A 340 1500 5100
B 340 5100 1500
C 5100 1500 340
D | 30x10° 3.0 x 108 3.0 x 108

(2024 F 2= 0625/23 #524/8)

4. A sound wave travels through the air and strikes a solid block of steel.
Some of the sound is reflected from the steel, and some is transmitted through the steel.

How does the speed and the wavelength of the sound in steel compare to the speed and the
wavelength of the sound in air?

speed in steel wavelength in steel
A less than in air less than in air
B less than in air greater than in air
C greater than in air less than in air
D greater than in air greater than in air
(2025 H 7 0625/21 4523 80)
(=. BEEMEREREE |
CID FSEEZAPHERERET_  Mlu=1{.
g b Y B UK BT s & R I [ 2 s AR BIE S I IT AR T, W B I 1k

T
% N &5 BCPRIS ] s s BB m, ¢ B BAAL A s, v Y BRALR m/s, 23 B 24 330-350 m/s.
EE: R EE S PTHREZ E WLE S
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A group of students are studying a topic called ‘Light and Sound’.

(b) The students go to a large park to determine the speed of sound.
Describe an experiment for determining the speed of sound.
You may draw a diagram as part of your answer.
(2025 475 0625/32 45415i(b))

fi#: AEPIAR A EAREE R D 100 m, AT RSN BRSSPI Z ) BE RS 5.

— A RGE PIHOR S, FEREE SR AT WA SR s S AR AR BURBUHRL I R Eh b Wy
BIFEFIMEILA R, O to

HE LR LR, RHEFRIWHE (¢

V==
[t]
B AR BE B LRI ], A3 A A Y R
XI55 3)
5. Fig. 6.1 shows some students near some rocky cliffs looking at a boat at sea. The students watch

a firework display on the boat. One of the fireworks bursts and makes a loud sound.

a firework
burstingin ™, *

Fig. 6.1 (not to scale)

(b) The time from when the students see the firework burst to when they hear the first, loud
sound is 1.3s.

Calculate the distance from the firework to the students.
Use the speed of sound in air = 340m/s.
(2024 &7 0625/31 4561i(b))

6. Student X fires a starting pistol which produces smoke and sound. Student Y is standing 100 m
away and sees the smoke the instant it is produced. The speed of sound in air is 340m/s.

What is the time delay between student Y seeing the smoke and hearing the sound?

A 0.29s B 0.59s C 17s D 34s
(2023 B Z& 0625/21 4522480)

7. An athlete hears a starting pistol fire 1.5 seconds after she sees a puff of smoke from the pistol.
The sound and the smoke are made at the same time. The starting pistol is 450 metres away
from the athlete.

What is the speed of sound calculated from this observation?

A 150m/s B 300m/s C 330m/s D 675m/s
(2025 2= 0625/12 452755)
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8. (a) Describe an experiment to determine the speed of sound in air.

State the apparatus required, the measurements taken and how to calculate the speed of
sound in air from the measurements.

You may draw a labelled diagram as part of your answer.
(2025 E 7 0625/42 4i55i(a))

A 4 RRAGTAEEEERE (5 k ok kokr)
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15151 1 Which process causes a sound wave to produce an echo?

A diffraction
B dispersion
C reflection

D refraction
(2024 2= 0625/12 4521550)

B Iml 7 P A B RS S S R BT A i C o
APSE |

1. Fig. 6.1 shows some students near some rocky cliffs looking at a boat at sea. The students watch
a firework display on the boat. One of the fireworks bursts and makes a loud sound.

a firework
burstingin ", *

Fig. 6.1 (not to scale)

(@) The students hear a loud sound from the firework and then they hear a quieter, similar sound.

State what causes the second quieter, similar sound.
(2024 475 0625/31 456/5i(a))
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A sound is produced and an echo is heard after the sound reflects off a wall.

How do the properties of the echo compare to the original sound wave?

amplitude frequency speed
A lower lower lower
B lower same same
C same lower lower
D same same same

(2023 &2 0625/13 #523/)

A fisherman uses high frequency sound waves to locate fish in the sea. Fig. 8.1 shows the sound
waves emitted from the boat.

fishing boat

seabed

Fig. 8.1 (not to scale)

(c) Fig. 8.2 shows a fish below the boat.

seabed

Fig. 8.2 (not to scale)

Describe and explain how the reflected sound wave received by the boat from the fish differs
from the reflected sound wave received from the seabed.

(2024 %7 0625/42 55815i(c))
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4. An observer stands at P and looks into a rock quarry. A small explosion takes place at X in the
quarry.

Fig. 5.1 shows the situation.

DANGER - X small
BLASTING explosion
1 i
rock quarry

Fig. 5.1 (not to scale)

(a) The observer first hears the sound from the explosion 1.8 s after the explosion occurs.
The speed of the sound is 340m/s.

(i) Calculate the distance XP from the explosion at X to the observer at P.
(ii) The observer then hears a quieter sound from the explosion.

Suggest how the quieter sound waves reach the observer.
(2023 B ZE 0625/32 5550i(a))

(. BERBIES A 2d |
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A boy shouts and hears the echo from a tall building 2.2 s later.
The speed of sound in air is 330m/s.

How far away from the boy is the building?

A 150m B 300m C 360m D 730m
(2023 E 2= 0625/12 452251)
R NEFEIT IR, B E R SRR N 2d,
2d = vt

_ ot
d= 2

_ 330m/s x2.2s
= —rH

=363 m ~ 360 m. %k C.
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5. A fisherman uses high frequency sound waves to locate fish in the sea. Fig. 8.1 shows the sound
waves emitted from the boat.

seabed
Fig. 8.1 (not to scale)

(b) High frequency sound waves travel from the boat through the sea water.
The speed of sound in water is 1500m/s. The seabed is 22 m below the boat.

Calculate the time taken for the boat to receive the reflected wave from the seabed after the
sound is emitted.

(2024 %25 0625/42 45815(b))

6. A student stands 75m from a wall and makes a short, loud sound by tapping two pieces of wood
together.

What is the approximate time between making the sound and the student hearing the echo
produced?

A 0.2s B 0.5s C 2s D 5s
(2024 25 0625/12 552215)

7. A student makes a sound in front of a large wall.
She hears an echo at time t after making the sound.
The speed of sound in air is v.

Which expression is used to calculate the distance between the student and the wall?

A vxt B v+t C (vxt)+2 D (v+t)+2
(2025 B Z= 0625/23 4522/5)
(= BREERERBE )
ETI EAEERARET HIFEdE, BTN kLR o
P ik PR B 2R SR TR S AR S a3 BT, NG g ) A s A T )7 BB R
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{3l 3 Which waves are used in the medical scanning of soft tissue?

fi#:

A gamma rays
infrared

microwaves

O O W

ultrasound
(2024 B 2 0625/21 552315)
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8.

A student makes a list of some applications of waves.

1 medical scanning of soft tissue

2  sterilising water

3 using sonar to calculate ocean depths
Which applications use ultrasound waves?

A 1,2and3 B 1and2only € 1and3only D 2and3only

(2023 £Z= 0625/22 £523/51)

9.

Ultrasound is an example of a longitudinal wave.

(c) Ultrasound is used to locate objects below the surface of the sea.
(i) Describe how ultrasound is used to locate an object below the surface of the sea.

You may draw a labelled diagram as part of your answer.

(ii) State one other use of ultrasound.

(2025 2= 0625/43 #6,8i(c))

10.

A ship sends an ultrasound pulse to the seabed to measure the depth of the sea.
The speed of ultrasound waves in sea water is 1500 m/s.

The pulse takes 4.6 seconds to travel to the seabed and back to the ship.

What is the depth of the sea?

A 330m B 650m C 3500m D 6900m

(2025 F 2= 0625/22 #524/8)
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1. Fig. 8.1 shows images produced during two different medical scanning procedures.

ultrasound scan of a fetus X-ray scan of a hand

Fig. 8.1

(b) Describe three similarities or differences between the use of ultrasound and X-rays in medical
scanning procedures.

(2024 F Z= 0625/43 55878i(b))

121



	[3] 专题3 波
	3.1 波的一般性质
	题型1：读出波的基本量（考频★★★★☆）
	题型2：按振动方向辨波型（考频★★★★☆）
	题型3：用 v=fλ 处理波（考频★★★★☆）
	题型4：判断反射折射衍射（考频★★★★☆）

	3.2.1 光的反射
	题型1：找法线并用反射定律（考频★★★★☆）
	题型2：用对称关系判断镜像（考频★★★★☆）

	3.2.2 光的折射
	题型1：从法线画折射光路（考频★★★★☆）
	题型2：用折射率关系计算（考频★★★★☆）
	题型3：检查全反射与光纤（考频★★★☆☆）
	题型4：用插针法追迹折射（考频★★☆☆☆）

	3.2.3 薄透镜
	题型1：认主轴焦点与透镜作用（考频★★☆☆☆）
	题型2：用两条主光线找像（考频★★★☆☆）
	题型3：按物距判断成像（考频★★★☆☆）
	题型4：处理矫正与透镜测量（考频★★★☆☆）

	3.2.4 光的色散
	题型1：区分白光与单色光（考频★★★☆☆）
	题型2：按颜色比较频率波长（考频★★★☆☆）
	题型3：按偏折判断棱镜光路（考频★★★☆☆）

	3.3 电磁波谱
	题型1：按顺序读电磁波谱（考频★★★☆☆）
	题型2：由用途危害反推波段（考频★★★☆☆）
	题型3：处理通信与传播计算（考频★★★☆☆）

	3.4 声音
	题型1：认声音的产生与传播（考频★★★☆☆）
	题型2：由频率振幅判断听感（考频★★★☆☆）
	题型3：由距离时间处理传播速率（考频★★★☆☆）
	题型4：按反射处理回声超声（考频★★★★☆）



