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Chapter 8

Waves

8.1

Progressive waves

721. 9702_m20_qgp_12 Q: 21

A wave of frequency 15 Hz travels at 24ms™ through a medium.

What is the phase difference between two points 2.0 m apart?

A

B
c
D

There is no phase difference.

They are out of phase by a quarter of a cycle.
They are out of phase by half a cycle.

They are out of phase by 0.80 of a cycle.

722. 9702_s20_qp_11 Q: 22

A sound wave reduces in intensity b@iains a constant frequency as it travels through air.

A

Which statement is correctQ@

The maximum displa
particle.

nt of the particles changes between cne particle and the next

The p’hise i nce between adjacent particles is zero.

The wafreleng distance between two particles that have a phase difference of 180°.
L 4

Two particles have a phase difference of 360° have the same maximum displacement.

349
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723. 9702_s20_qp_11 Q: 23

The graph shows the variation with time of the displacement of an electromagnetic wave at a
point.

displacement Y B N N
arbitrary units
0 1 | I 1 I |
0 /‘3 10 1W5 30 SWS 50 55
Y0 T R NS time/us

The wave is travelling in a vacuum.

What is the amplitude and what is the wavelength of the wave?
amplitude wavelength @
/arbitrary units /m
3.0 6000 b
6.0 6000 '\
3.0 7500 (
6.0 7500 O

724. 9702_s20_qp_12 Q: 22
Two progressive waves meet at a fixed i he variation with time of the displacement of

O 0O W »r

each wave at point P is shown in the gr

/
|
displacement yd ot va AN
~ / 3 7 » / \\
:2 N\ ’/’ \7 \ \
of } : >
21031 0405106 07 08 09 1.0 11112
Lx 3 X / N
o 3 N PZEERY ~ ‘tlmefs:;
" ~ L \\\ l’/ =

What is the phase difference between the two waves at point P?

A 45° B 90° Cc 13%° D 180°

T"i'.’PapaCambridge



“1PPapaGambridoe

725. 9702_s20_qp_13 Q: 22
A wave of amplitude A has an intensity I.
After passing through a certain medium, the wave has a new intensity of I

What is the new amplitude of the wave?

D A
6

A 2A Bg c

TN

726. 9702_m19_gp_12 Q: 1
A wave has a frequency of 5 GHz.

What is the period of the wave?

A 200ps

B 2ns

C 20ns

D 20000us

727. 9702_m19_gp_12 Q: 23
The top row of bars represents a set of particles inside\the Earth and at rest.

The lower row represents the same particles at one instant as a longitudinal wave passes from
left to right through the Earth.

What should be measured to determine the amplitude of the oscillations of the particles in the
lower row as the wave passes?

b4
halfithe‘maxi isplacement of the particles from their position at rest

B half the maxi istance apart of the particles
C the maximum displacement of the particles from their position at rest
D the maximum distance apart of the particles

?":.'PapaCambridge



"
] o
-"P gzp acambrldge CHAPTER 8. WAVES

728. 9702_s19_qp_11 Q: 27

Two progressive waves of frequency 300Hz superpose to produce a stationary wave in which
adjacent nodes are 1.5m apart.

What is the speed of the progressive waves?

A 100ms™ B 200ms™ C 450ms™ D 900ms™

729. 9702_s19_qp_12 Q: 23

The diagram illustrates the position of particles in a progressive sound wave at one instant in
time.

Q
°

— -

The speed of the wave is v. P and Q are two points in the wave a distb

What is an expression for the frequency of the wave? ‘\
A v B VY c v &
2L L L 01/
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730. 9702_s19_qp_12 Q: 24

A wave moves along the surface of water.
The diagram shows the variation of displacement s with distance along the wave at time ¢ = 0.

direction of travel

P
0 /_ _distance
\/ ~ along wave

Which graph best shows the variation with time f of the displacement s of the point P on the
wave?

SN
S A \b

—_——

Y

Cc 0

t

¥
L 24

D 0

A
y

> |

(|)
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731. 9702_s19_qp_13 Q: 21

The graph shows the variation of displacement y with distance x along a progressive wave at one

instant in time.

\

X

P

What is the phase difference between points P and Q on the wave?

A 90° B 270° C 540° D 630°

732. 9702_s19_qp_13 Q: 22

Wave-power generators take advantage of the energy that is transferred by the motion of waves
across the surface of the oceans. The energy of a wave depends on'its amplitude.

What is the correct definition of amplitude?

A the average amount of energy possessed by a waye

B the difference in displacement between a peaksanda trough

C the maximum displacement of a point on the wave from equilibrium
D

the number of oscillations of a wav%)ccur per second

Q”Q

*$

T"f"PapaCambridge



“1PPapaGambridoe

733. 9702_w19_qp_11 Q: 21

A transverse wave on a rope has wavelength A and period T.

The graph shows the variation of the displacement of the particles of the rope with distance in the
direction of travel of the wave at time t = 0.

A direction

—_—
displacement \ / of travel
0 X .

|
0 A distance

A particle X is labelled.
Which graph shows the variation of the displacement of particle X with time 0

A ‘\b

displacement displacement

-
S
C

displacement
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734. 9702_wi19_qp_12 Q: 20

A transverse wave is travelling along a rope. The frequency of the wave is 2.0Hz. The graph
shows the variation with distance of the displacement of the wave at time t= 0.

direction of wave travel

diSPIaceme”tI/\ /\ /\ R’ ——
(l) \/Z \/A \/é \/é 10 distance/m

Which diagram shows the position of the wave at time £ =0.5s7?

) displacement! /I\ | /:\ | /I\ | /I\ | | |
YAAVYARVYARTYARYY SRSy £

displacement ‘ AN (\
?\/ é\/ :\/ M 10 distance/m

displacement ’\ o/\ /\
C I T T T T T T T T T
0 \/ 2 6 \/ 8 \/ 10 distance /m

Q

ANVANANA
\jt \/é \/é \/0 distance /m

displacement
D 4

o
@

*

o
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735. 9702_w19_qp_12 Q: 21

The two graphs represent the same wave.

Graph 1 shows the variation with time of the displacement at a particular distance. Graph 2
shows the variation with distance of the displacement at one instant.

A
displacement displacement

'

0 time/s 0 distance
0 5 0 0 30 60 gp /cm

graph 1 graph 2

What is the speed of the wave?

A 225cms™ B 30.0cms™ C 90.0cms™ D 120
@

o

736. 9702_w19_gp_13 Q: 25
A source of sound of constant power P is situated in an Qe. The intensity I of sound at
distance r from this source is given by

?‘]’PapaCambridge
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737. 9702_m18_qp_12 Q: 21
A wave pulse moves along a stretched rope in the direction shown.
e

P
T

Which diagram shows the variation with time f of the displacement s of the particle P in the rope?

A B
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738. 9702_s18_qp_11 Q: 20

A transverse progressive wave is set up on a string.

The graph shows the variation with time of displacement for a point on this string.

A
displacement
D i e Y
0 >
The separation XY on the graph represents the ...... 1...... of the wave. 0
X andY have equal ...... 2...... .
Which words correctly complete gaps 1 and 2?7 V'S b
1 2 N
A time period amplitudes v
B time period displacements
C wavelength amplitudes
D

wavelength displacements 00

739. 9702_s18_qp_13 Q: 20 QE!
The displacement-distance @ nsverse progressive wave is shown.

\/ \/ digtance
Y

The phase difference between points X and Y can be expressed as (180 n)°.

What is the value of n?

A 15 B 25 Cc 30 D 6.0

T"i'.’PapaCambridge
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740. 9702_s18_qp_13 Q: 21

CHAPTER 8. WAVES

The four graphs represent a progressive wave on a stretched string. Graphs A and B show how
the displacement d varies with distance x along the string at one instant. Graphs C and D show
how the displacement d varies with time ¢t at a particular value of x.

The labels on the graphs are intended to show the wavelength 4, the period T and the amplitude
a of the wave, but only one graph is correctly labelled.

Which graph is correctly labelled?

<y

741. 9702_wi18_qgp_11 Q: 21

The graph shows the variation o Qty P with a quantity Q for a sound wave travelling in air.

What could P and Q be?

P Q
A amplitude intensity
B frequency wavelength
Cc speed frequency
D | wavelength period

T"i']'PapaCambridge
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742. 9702_wil8_qp_12 Q: 22

A progressive wave on a wire has a frequency of 10Hz. Two points on the wire, separated by a
distance of 0.25m, have a phase difference of 22.5°.

What is the maximum speed of the wave?

A 25ms™ B 10ms™ C 20ms™ D 40ms™

743. 9702_w18_qp_13 Q: 21

A progressive sound wave in air has amplitude xp and intensity I.
The amplitude of the wave increases to 3x.
What is the new intensity of the wave? 0

A L B 1 c 3l D of

9 3
L/
744. 9702_ml17_qp_12 Q: 22 (‘ I

What is the relationship between the amplitude of a wave ensity?

A amplitude o« intensity

B amplitude = (intensity)? : @

C amplitude o« fintensity

D (amplitude)’ « fintensity

6’%‘

*
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745. 9702_m17_gp_12 Q: 24
The diagram shows two waves R and S.

A
displacement

wave R
: ~ A X
0o \/ \</\/ \ wave S time

Wave R has an amplitude of 8cm and a period of 30 ms.

What are the amplitude and the period of wave S?

amplitude/cm period/ms 0
2 10
@
2 90 \
4 10 (
4 90

746. 9702_s17_qp_12 Q: 22
The period of an electromagnetic wave is

@ wave?

o O w »r

What are the frequency and wavele

frequency/Hz

o 0O W »r

":‘1.0><
®

747. 9702_s17_gp_13 Q: 21
Which statement about electromagnetic waves in a vacuum is correct?
A Amplitude is inversely proportional to velocity.
B Frequency is inversely proportional to wavelength.
C Intensity is proportional to amplitude.
D

Velocity is proportional to wavelength.

T"i'.’PapaCambridge
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748. 9702_s16_qp_11 Q: 22
Two sound waves have frequencies of 250 Hz and 300 Hz. The speed of sound is 340 m s,
What is the difference between the wavelengths of the two waves?

A 023m B 1.1m C 14m D 6.8m

749. 9702_s16_qp_13 Q: 23

A beam of red laser light has length 1.0m.
What is the order of magnitude of the number of wavelengths of the red light in 1.0 m?

A 10* B 10° c 10® D 10"

750. 9702_s16_qp_13 Q: 25

The intensity I of sound is inversely proportional to the square of the distance x from the source
of the sound. This can be represented as

source S P Q
————————————— A Y
of sound

Air molecules at point P, a &om the source S, oscillate with amplitude 8.0 um.

Point Q is situated a distance 2r from S.

What is tl'e‘m of oscillation of air molecules at Q?
A 14 m”,"’ 20 pum C 2.8um D 4.0um

751. 9702_wl6_qp_12 Q: 23

High-frequency sound waves with frequency 2.0 MHz travel with a speed of 2.0kms™ through a
liquid.

What is the shortest distance between a compression and a rarefaction (expansion) in the liquid?

A 05mm B 1.0mm C 50mm D 10.0mm

ﬂ‘,"PapaCambridge
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752. 9702_s15_gp_11 Q: 25
A wave of frequency 15Hz travels at 24ms™ through a medium.

What is the phase difference between two points 2m apart?
A There is no phase difference.

B They are out of phase by a quarter of a cycle.

C They are out of phase by half a cycle.

D They are out of phase by 0.8 of a cycle.

753. 9702_s15_qp_11 Q: 26
A wave of amplitude a has an intensity of 3.0Wm™.

What is the intensity of a wave of the same frequency that has an amplitude-2a?

A 42Wm™3 B 6.0Wm3? C 9.0Wm™ D 12Wm™

754. 9702_s15_gp_12 Q: 24
Two light waves of the same frequency are represented by the diagram.

)
displacement

0_/1(')0 3 40 500 \600 phase angle/®
What cou%be t hase difference between the two waves?
*

A 190t . 220° C 260° D 330°
®

755. 9702_s15_qp_12 Q: 25
A sound wave has a speed of 330ms™" and a frequency of 50 Hz.

What is a possible distance between two points on the wave that have a phase difference of 60°?

A 0.03m B 1.1m C 22m D 6.6m

T"f"PapaCambridge
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756. 9702_s15_qp_13 Q: 26

Which diagram correctly shows the variation with time t of the displacement s of the particle P in
the rope?

A A A B
S S

/l R A\ i
_/ f N

Y

N
0&

8.2 Transverse and longitudin

@medium through which it can travel?

757. 9702_m20_qp_12 Q: 22

Which row describes a longitudinal wa

direction of oscillation of

medium compared .
medium

direction of pr
of wave
A air
B N 4
oo ;‘ vacuum
C 24 air
D perpendicular vacuum

?"t.’PapaCambridge
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758. 9702_s20_qp_12 Q: 21

CHAPTER 8. WAVES

A transverse wave is moving along a rope. Two points X and Y on the rope are a quarter of a
wavelength apart from each other.

Which statement is not possible for the two points X and Y at any instant?
A They are both stationary.

B They are displaced in opposite directions from their equilibrium position.
C They are moving in opposite directions.
D

They both have displacements of the same magnitude from their equilibrium positions.

759. 9702_s20_qp_13 Q: 23

A wave travels along a coiled spring.

displacement

0 T T
0 W Ov
What is the frequency of the wave? (J

A 013Hz B 0.20Hz 5.0Hz D 7.5Hz

S 4 .
o {‘

time/s

T"i'.’PapaCambridge
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760. 9702_s19_qp_11 Q: 22

A transverse wave in a medium has the waveform shown, where
y = vertical displacement and x = horizontal distance.

The speed of the wave is 20.0cms™.

+1.0q--ms
SN ANA
0 x/cm
0

A particle of the medium oscillates vertically.

Which graph of vertical displacement y against time t best represents the motio@is particle?

+2.09

y/mm

?‘]’PapaCambridge
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761. 9702_s19_qp_11 Q: 23

The graph shows the variation of the displacement of particles with distance along a transverse
wave at an instant in time. The wave is moving to the right.

Which position along the wave corresponds to a point where particles in the wave are travelling
the fastest upwards?

direction of
displacement 1 D travel of wave
_—
0 —_—
0 A c distance
B

762. 9702_w19_gp_11 Q: 22

Which statement about all types of transverse waves is correct?

A They all have the same speed.

B They all have vibrations that are parallel to the diregtion of propagation of energy.
C They can all form stationary waves.
D

They can all travel through a vacuum.

763. 9702_wl19_qp_12 Q: 26

Which statement about a li \% a sound wave is correct?

A Both can travel throu: e space.

B Both have a frequency inversely proportional to their wavelength.

C Botlﬂ?ve nsity proportional to their amplitude.

D Both have os perpendicular to the direction of energy transfer.

?":.'PapaCambridge
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764. 9702_w19_qp_13 Q: 21
Which statement about light waves and sound waves is not correct?

Light waves and sound waves can both demonstrate the Doppler effect.

B Light waves are transverse waves and sound waves are longitudinal waves.
C Light waves can be diffracted but sound waves cannot.
D Light waves can travel in a vacuum but sound waves cannot.

765. 9702_w19_qp_13 Q: 22

The graph represents a sound wave.

3

displacement
0 | | 1 | I |
0 10 1% 20 25 30 3% 40 45 50 55
time/ms
—3

fum
Which statement is correct?

A The wave is longitudinal and has a period of 25 ms.
The wave is longitudinal and has a frequency of S0Hz.

B
C The wave is transverse and has an e of 3um.
D

The wave is transverse and haSQelength of 20ms.

*$
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766. 9702_wi19_qp_13 Q: 27

The graph shows how the height of the water surface at a point in a harbour varies with time t as
waves pass the point.

height I/r_\
mean height P /\ =

| __ 0

- -
: q 1
What are p and ¢?
P q
A displacement period
B displacement wavelength o
Cc amplitude period b@
D amplitude wavelength °

?‘j_']'PapaCambridge
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767. 9702_m18_qp_12 Q: 22

371

A wave has period T, wavelength A and amplitude A. The wave is shown on a graph of

displacement x against distance d.

Which graph is correctly labelled?

i
|

768. 9702_s18_qp_11 Q: 22

A longitudinal wave has vibrations paralle@e direction of transfer of energy by the wave.

particles with distance from t

The wave can be represented % h showing the variation of the displacement of the

Which point on the graph is centre of a compression?

direction of
transfer of energy

.0

@
displac
away fro

displacement
towards source

A
source /\
B D
0
° \

distance
from source

T"f"PapaCambridge
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769. 9702_s18_qp_11 Q: 24

CHAPTER 8. WAVES

A binary star consists of two stars rotating around a common centre. Light from one of the stars is
observed on the Earth.

-0,

7| . \\

! binary g>

N star J

g observer
o on Earth

The observed frequency of the light varies between a minimum frequency f, and a maximum
frequency fax, @s shown.

observed
frequency

The rate of rotation of the binary star increases. 0‘

What is the change to f..x and the change to £,,?

fmax fmin

decreases decreases ‘ 0
decreases increases
increases decreases

increases increase

o o0 w r

&

*
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770.

9702_w18_qp_11 Q: 22

373

A vibration generator produces a progressive wave on a rope. The diagram shows the rope at
one instant. The wave travels at a speed of 4.0ms™".

rope

40ms™

What are the wavelength and the frequency of the wave?

/\ /\ length/m
N/ o/ o \_As

wavelength frequency
/'m /Hz
A 0.13 15
B 0.13 30
C 0.27 15
D 0.27 30

T71.

9702_w18_qp_12 Q: 23

When a guitar string is plucked, it causes a longitudinal seund wave in the air, as shown.

.® .”se.

The speea &;‘sou

+<®

What is the éppro i
A 430Hz B

distance/m

e air is 340ms™.

frequency of the sound wave shown?

680 Hz

c

1100 Hz

D

1400 Hz

T"i']'PapaCambridge
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772. 9702_wl8_qp_13 Q: 22

The variation with distance x of the displacement y of a transverse wave on a rope is shown at
time t=0.

The wave has a frequency of 0.5 Hz.

A point X on the rope is marked. The diagram shows the original position of X and four new
positions.

What is the position of X at time f=1s?

direction of
X c D propagation

IANVANNANNY
\VARVARV/

773. 9702_ml17_qp_12 Q: 23

—_—
o

Which statement about light waves and sound waves is correct?

A Both light waves and sound waves show the Dopplereffect.

B Light waves can be diffracted but sound waves‘cannot be diffracted.

C Sound waves are transverse waves and light waves are longitudinal waves.
D

Sound waves can travel in a vacuu@ight waves cannot travel in a vacuum.

774. 9702_s17_qp_11 Q: 22

A longitudinal wave travegugh a long spring. The spring is shown at one instant.

What is the wavelength of the wave?

A
Y

T"f"PapaCambridge
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775. 9702_s17_qp_11 Q: 23
A sound wave has a frequency of 2500 Hz and a speed of 1500ms™".

What is the shortest distance from a point of maximum pressure in the wave to a point of
minimum pressure?

A 015m B 0.30m C 0.60m D 1.20m

776. 9702_s17_qp_12 Q: 23
Which statement about progressive longitudinal waves is not correct?
A The oscillations of the particles are parallel to the direction of travel of the wave energy.
B They have a series of nodes and antinodes.
C They need a medium through which to travel.
D

They transfer energy.

777. 9702_s17_qp_13 Q: 22

A transverse wave travels along a rope. The graph shows the variation of the displacement of the
particles in the rope with distance along it at a particular instant.

direction of travel of wave
A ”

displacement

0 I 0 0 distance/m
0 2.0 3.0

At which distance along thg do the particles have maximum upwards velocity?

A 05m 10m C 15m D 20m
-9

®
£ 4

T"f"PapaCambridge
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778. 9702_wi7_qp_11 Q: 22

The displacement-time graph for a layer of air in the path of a sound wave is shown.

displacement [~ —< """ """ /\ ****** / -
0 >

Which wave quantity is increasing?

A amplitude
B frequency
C period

D

wavelength E Q

?‘Q'PapaCambridge
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779. 9702_wi7_qp_12 Q: 22

When sound travels through air, the air particles vibrate. A graph of displacement against time for
a single air particle is shown.

3

displacement /\ /\
0 T .
0 / \T/ YT time

Which graph best shows how the kinetic energy of the air particle varies with time?

A B

kinetic 1 kinetic 4

)
energy \/\/ energy
0 —> 0
2T

0 T time 0 o7 time

N\
c O .

kinetic ki

energy %
0| - 0| L
':r 2IT time o T ':r 2IT time

780. 9702_wl7_qp_12 Q: 23

Which wave is a longi ve?

A alight wave tr.
*
B ar oﬁave
s
C aripple'on the
D

gh air
dcasting station
of water

a sound wave travelling through air

T"i'.’PapaCambridge
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CHAPTER 8. WAVES

781. 9702_wil7_qp_13 Q: 22

The graph shows how the displacement of a particle in a wave varies with time.

displacement/cm 2

1

time/s

Which statement is correct?

A The wave has a period of 2s and could be either transverse or longitudi
B The wave has a period of 2s and must be transverse.

C The wave has a period of 4 s and could be either transverse &

D

The wave has a period of 4 s and must be transverse.

782. 9702_wl7_qp_13 Q: 23

A wave travels along a coiled spring. 0

The graph shows the variation with time lacement of a point on the spring.

ClANAN

VvV

A 013Hz B 0.20Hz C 50Hz D 7.5Hz

displacement

S 4
*le

What is the frequ of the wave?

“,.’PapaCambridge
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379
783. 9702_m16_qp_12 Q: 22
The graph shows the variation with time of the displacement of two separate waves X and Y.
A
. [T TTT]
displacement 1 N % Nowave Y -
’ AN yd LY
N N
™~
N \ d N N /
0 -
( 3 time
N L/ \ N, / wave X N, Wi AN
N / N
‘\\ 4 4 h

Wave X has frequency f and amplitude A.

What is the frequency and what is the amplitude of wave Y?

frequency amplitude

f 1A
f 2A

1
2

1
2

o 0O W >

2f 1A 0&
2f 2A

784. 9702_s16_qp_12 Q: 25 o
A stationary wave is set up on a stretcl @

The diagram shows the string at

...

______

The oscillgtigns e string have amplitude A.

L 4
What is the'distan
of the wave?

A 0 B A C 2A D

.-

ts of time when it has maximum displacement.

.

by P from the position shown in the diagram after half a time period

4A

?"t.’PapaCambridge
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CHAPTER 8. WAVES

785. 9702_wil6_qp_11 Q: 25

The graph shows the variation with time of the displacement X of a gas molecule as a continuous
sound wave passes through a gas.

A
X

1 1 1 1
0 125 2850 375 500 625 750 875 1000
timg'/ps

The velocity of sound in the gas is 330ms™". All the graphs below have the sa ero time as the
graph above.

What is the displacement-time graph for a molecule that is a dista .165m further away
from the source of the sound? Py

x| . X \
N\

] I )
0 1 250 375 500 6 5 10 125 25K0 375 500 625 760 875 1000
time/us

I 1 0 1
0 4 5 750 875 1000 0 125 375 0 625 750 875 1000
titne/us timg/ us

“,.’PapaCambridge
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786. 9702_wl6_qp_12 Q: 24

A transverse progressive wave of wavelength 1 is set up on a stretched string. The graph shows
the variation of displacement y with distance x at a particular instant of time. The displacement

where distance x = % is yy-

ANVANAY
VARV

What are the next two values of x where the displacement y is again equal

A 34 and 54 *

8 8 *\
B 34 and 94

8 8
C o4 and 94

Dg—ﬂ“andﬂ
8 8

E‘,]'PapaCambridge
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CHAPTER 8. WAVES

787. 9702_wil6_qp_13 Q: 25

The graph shows the variation with time of the displacement X of a gas molecule as a continuous
sound wave passes through a gas.

A
X

| 1 1 1
0 125 250 375 500 625 750 875 1000
timg'/ us

The velocity of sound in the gas is 330ms™". All the graphs below have the sa ero time as the
graph above.

What is the displacement-time graph for a molecule that is a dista 5m further away
from the source of the sound?

I\ A

X X :
] I )
0 1 250 375 500 6 5 10 125 25k0 375 500 625 760 875 1000
time/us

I 1 G 1
0 4 5 750 875 1000 0 125 375 0 625 750 875 1000
tilne/us timg/ us
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788. 9702_s15_qp_11 Q: 24

A sound wave moves with a speed of 320ms™ through air. The variation with time of the
displacement of an air particle due to this wave is shown in the graph.

displacement 0.2
/mm
0
0 2\/4 6 8 10\ time /ms
-0.2+

Which statement about the sound wave is correct?

A The frequency of the wave is 500Hz.

B The graph shows that sound is a transverse wave. 0
C The intensity of the wave will be doubled if its amplitude is increase

D

The wavelength of the sound wave is 1.28m. ‘\

789. 9702_s15_qp_11 Q: 28

The diagram shows a stationary wave on a stri o instants of maximum vertical

displacement. @
9<cm

The frequency of the w

What is the speed of
-1 -1 -1 -1
A 3.6m’s‘ C 360ms D 720ms

o
@

&
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8.3 Determination of frequency and wavelength of sound waves
790. 9702_m20_qp_12 Q: 23

A sound wave is displayed on the screen of a cathode-ray oscilloscope, as shown.

NN

\VAIRV

The time-base setting is 0.50 ms per division.

What is the frequency of the sound wave?

A 500Hz B 670Hz C 1000Hz D 1300Hz

791. 9702_s20_qp_11 Q: 24

A long glass tube is almost completely immersed in a large tank of water. A tuning fork is struck
and held just above the open end of the tube as it is slowly raised.

A louder sound is first heard when the height.h of the end of the tube above the water is 18.8cm.
A louder sound is next heard when h is 56.4'cm. The'speed of sound in air is 330ms™".

tuni%_c
Q@s tube\ h

.® water —_|

What is the frequency of the sound produced by the tuning fork?
A 220Hz B 440Hz C 660Hz D 880Hz

?":.'PapaCambridge
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792. 9702_s20_qp_12 Q: 23

A microphone connected to the Y-plates of a cathode-ray oscilloscope (CRO) is placed in front of
a loudspeaker. The trace on the screen of the CRO is shown.

¢1cm

<

3t

The time-base setting is 0.5mscm™" and the Y-plate sensitivity is 0.2m

What is the frequency of the sound from the loudspeaker and wh amplitude of the trace
on the CRO?
frequency amplitude 0
/Hz ImV

A 330 06 @

B 330 1.2 o

Cc 670 0.6

D 670

2| O
2
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793. 9702_s20_qp_13 Q: 24

CHAPTER 8. WAVES

A loudspeaker is set up at the open end of a closed tube containing powder.

When the loudspeaker produces sound of frequency 1200Hz, a stationary wave is produced in
the tube. The powder gathers at the nodes of the stationary wave as shown.

Ioudspeaker\[q
P N VN

powder

/closed end

e
)
b
VT
)
)
)

The speed of sound in the air is 336 ms™.
What is the value of distance x?

A 28cm B 42cm C 84cm D 112cm

794. 9702_m19_qp_12 Q: 22

A sound wave passes through air.

The diagram shows the positions of the molecules of the air at.one instant.

Which distance is equal to the h of the wave?

A PQ B C QR D QS

795. 9702_mi98p_
\/

A straight fube is at one end and has a loudspeaker positioned at the open end. The
frequency of the speaker is initially very low and is increased slowly. A series of loudness
maxima are heard. The stationary wave which gives the first maximum has a node at the closed

end and an antinode at the open end. The frequency of the loudspeaker is f; when the first
maximum is heard.

What is the frequency of the loudspeaker when the fourth maximum is heard?

A 7—:;1 B 2f C 4f, D 71,

T"j:.'PapaCambridge
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796. 9702_s19_qp_11 Q: 4

A whale produces sound waves of frequency 5Hz. The waves are detected by a microphone and
displayed on an oscilloscope.

What is the time-base setting on the oscilloscope?

A 0.1msdiv’ B 1msdiv’ C 10msdiv’ D 100msdiv™’

797. 9702_s19_qp_11 Q: 24

A long tube, filled with water, has a tap fitted at its base, as shown.
A tuning fork is sounded above the tube and the water is allowed.to run gradually out of the tube.

tuningsfork

=<

tube

wa

2 tap

at intervals as the water runs out of the tube. The change in water level
32cm.

A louder goﬁljd i
between Iou‘der S0

What is the wavelength of the sound in the tube?

A 16cm B 32cm C 64cm D 128cm

T"i']'PapaCambridge
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798. 9702_s19_qp_12 Q: 25

In an experiment to determine the wavelength of sound in air, a stationary wave is set up in an air
column.

The distance between a node and an adjacent antinode is L.
What is the wavelength of the sound?

A 1L B L c 2L D 4L

N

799. 9702_s19_qp_12 Q: 28

A cathode-ray oscilloscope (CRO) is used to display the trace from a sound wave. The time-base

is set at 5psmm™.

//’\ //’\ i\b

1cl

What is the frequency of the sound wave?

A 6.7Hz B 67Hz C(.T@ D 67kHz

800. 9702_s19_gp_13 Q: 23
A sound wave of frequenc;@ is recorded by a cathode-ray oscilloscope (CRO).

The waveform on the CR

/\ /N

o\

-
1cm

What is the time-base setting on the CRO?

A 01mscm™ B 1mscm™ C 10mscm™ D 100mscm™

T"i'.’PapaCambridge
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801. 9702_wi19_qp_12 Q: 22

A microphone is connected to a cathode-ray oscilloscope (CRO). When a tuning fork is struck
and then held next to the microphone, the following waveform is shown on the display of the
CRO.

AN AN

\VIER\VIER\V IV

The time-base setting on the CRO is 2.00 ms per division.

What is the best estimate of the frequency of the sound produced by the tuni @

A 63Hz B 170Hz C 250Hz D 500H
O:E >

802. 9702_w19_qp_13 Q: 23
A cathode-ray oscilloscope (CRO) is used to display a w @mency 5.0kHz. The display is

shown.
/f\ A
(VAERAVIER\V/
t1 cm
Tcm
What is thg‘m f the CRO?
A 10 Esr cPE' pusem™ € 10mscm™ D 100mscm™

T"i'.’PapaCambridge
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803. 9702_mi18_qp_12 Q: 25

The diagram shows a cathode-ray oscilloscope display of an electromagnetic wave.

1.0cm

The time base setting is 0.20psem™.

Which statement is correct?

A The frequency of the wave is 2.5 MHz and it lies in the microwave region ofithe
electromagnetic spectrum.

B The frequency of the wave is 2.5MHz and it lies in the radio-wave‘region.of the
electromagnetic spectrum.

C The frequency of the wave is 5.0 MHz and it lies in the microwave region of the
electromagnetic spectrum.

D The frequency of the wave is 5.0 MHz and it lies in the radio-wave region of the
electromagnetic spectrum.

804. 9702_s18_qp_12 Q: 23

The diagram shows the screen of a cathode-ray‘oscilloscope (c.r.o.) displaying a wave.

/ /)

e 4
&,
The time-b‘ase of . is set at 10 ms/division.

What is the frequency of the wave?

A 024Hz B 42Hz C 12Hz D 24Hz
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805. 9702_s18_qp_12 Q: 26

The diagram shows apparatus for the measurement of the frequency of a sound wave.

2 i
microphone source

of sound
metal

plate

Sound of the unknown frequency is reflected back from a metal plate. A microphone placed at a
distance D from the metal plate detects the sound intensity. A minimum intensity is detected with
D =12.0cm. The plate is moved further away from the microphone until the next minimum is
detected with D= 15.0cm.

The speed of sound in air is 336ms™".

What is the frequency of the sound?

A 56Hz B 112Hz C 5600Hz D 19200Hz

806. 9702_s18_qp_13 Q: 22

A cathode-ray oscilloscope (c.r.0.) is used to determine‘the frequency of a sound wave.

The diagram shows the waveform on the screen.

is 5.0 ms/div.

The tlme-gaie
What is the?rfeque e sound wave?
4

A 57Hz 71Hz C 114Hz D 143Hz

?":.'PapaCambridge
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807. 9702_s18_qp_13 Q: 24

CHAPTER 8. WAVES

A vibrating tuning fork is held over a measuring cylinder, as shown.

water

tuning fork

Water is then gradually poured into the measuring cylinder. A much louder sound is first heard
when the water level is 2.9cm above the base of the measuring cylinder. A second much louder
sound is heard when the water level reaches a height of 67.3 cm above the base.

The speed of sound in air is 330ms™.

What is the frequency of the tuning fork?

A 128Hz

B 256Hz

C 512Hz

D 1024 Hz

808. 9702_wi18_qgp_11 Q: 23

The diagram shows the waveform of a signal displayed cn a cathode-ray oscilloscope.

The time-base is set at 5.0ms per division.

nd the frequency of the signal?

The Y-gai@is .0OmV per division.
&,
What are the amp
amplitude frequency
ImV /Hz
A 10 50
B 10 100
Cc 20 50
D 20 100
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809. 9702_wi18_qp_13 Q: 23

A sound wave is detected by a microphone. The output from the microphone is connected to the
Y-input of a cathode-ray oscilloscope (c.r.o.). The trace cn the c.r.o. is shown.

The time-base is set at 0.20 ms per division.

What is the frequency of the sound wave? 0

A 1000Hz B 1250Hz C 2000Hz D 2500
L/
810. 9702_s17_qp_11 Q: 24 tq

A sound wave is displayed on the screen of a cathode-ray. pe (c.r.o.) as shown.

PS g
o4 :‘ 1cm
The time-ba‘se of r.0.issetat2.5msem™.
What is the frequency of the sound wave?
A 50Hz B 100Hz C 200Hz D 400Hz

T"i'.’PapaCambridge
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CHAPTER 8. WAVES

811. 9702_s17_qp_12 Q: 24

A bicycle gear wheel is a disc with 50 ‘teeth’ equally spaced around its edge, as shown. The gear
wheel is rotated 10 times each second. A springy strip of metal is vibrated by the rotating ‘teeth’.
The metal strip produces a sound of frequency that is equal to the frequency of vibration of the
strip.

gear wheel

springy strip

of metal
teeth
The speed of sound in air is 330ms™".
What is the wavelength of the emitted sound?
A 0.66m B 15m C 6.6m D &00m

812. 9702_s17_qp_13 Q: 23

A trace is shown on the screen of a cathode-ray oscilloscope (c.r.0.).

¢1.0cm

g
1.0cm

S &
¢
The time-‘t’;%e se 5mscm™' and the Y-gain is 2.0Vem ™.

What is the frequency and the amplitude of the waveform displayed by the c.r.0.?

frequency amplitude
/Hz Y,
A 0.00375 4.0
B 0.00375 8.0
(o 267 4.0
D 267 8.0

T"f"PapaCambridge



ks -
"’P8§ BQ&M%E IOq ggQUEN CY AND WAVELENGTH OF SOUND WAVES 395

813. 9702_wl7_qp_12 Q: 24

A vibrating tuning fork is held above a glass cylinder filled to the top with water. The water level is
steadily lowered. A loud sound is first heard when the water level is 83.5cm above the bench.
The next loud sound is heard when the water level is 17.1 cm above the bench.

.tuning fork
NOTTO

cylinder—_|  |---------- - SCALE

water—_| 835
5cm

water +—= 17.1cm | 0
The speed of sound in air is 340ms™. Py b
Hz

What is the frequency of the tuning fork?

A 128Hz B 256Hz C 384Hz O

814. 9702_wl7_qp_13 Q: 24

An electrical signal is displayed on a cathode-ray oscilloscope (c.r.0.).

The time-base settin
The Y-gaifi €etti
e °
A .
What is the amplitu e signal?

A 2V B 4V Cc 5V D 10V

?"t.’PapaCambridge



“ JPPapaCambridge

CHAPTER 8. WAVES

815. 9702_s16_qp_12 Q: 22

A microphone connected to the Y-plates of a cathode-ray oscilloscope (c.r.0.) is placed in front of
a loudspeaker. The trace on the screen of the c.r.o. is shown.

¢1cm

g}

The time-base setting is 0.5 ms cm™ and the Y-plate sensitivity is 0.2

L J
What is the frequency of the sound from the loudspeaker and w
on the c.r.o.?

frequency amplitude 0

/Hz /mV

amplitude of the trace

330 0.6 @
330 1.2 o

670 0.6

670 1.2 0

816. 9702_s15_qp_13 Q:

O 0O W »r

A cathode-ray oscil
is set at 5pus mmz
D 4
* 9

S

*

r.o.) is used to display the trace from a sound wave. The time-base

/TN /TN
/ / I1cm

-
1cm

What is the frequency of the sound wave?

A 6.7Hz B 67Hz C 6.7kHz D 67kHz

?"t.’PapaCambridge
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8.4 Doppler effect

817. 9702_m20_qp_12 Q: 24

An observer is situated at the top of a tall tower. An aeroplane emitting sound at a frequency of
1000 Hz approaches the observer at a speed of 165ms™".

The speed of sound is 330ms™".
What is the frequency of the sound received by the observer?

A 330Hz B 667Hz C 1000Hz D 2000Hz

818. 9702_s20_qp_11 Q: 25
A source emitting sound of a single frequency f; travels at constant speed directly towards an

observer. The source then passes the observer and continues to move directly away from the
observer. The velocity of the source remains constant.

Which graph represents the variation with time of the frequency f, of the sound heard by the

observer?
A B
/ \
fD fO
fog--mmmmmm R, o LEETEEEE] EEESEREELEEEES
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819. 9702_s20_qp_12 Q: 25

A stationary person measures the speed and wavelength of the sound from a horn on a
stationary vehicle. The perscn then repeats the measurements when the vehicle is approaching
at a constant speed.

Which row describes the measured wavelength and the measured speed of the sound wave from
the moving vehicle when compared with the sound wave from the stationary vehicle?

wavelength of
the sound wave

speed of
the sound wave

A longer greater
B shorter greater
C longer same
D shorter same

820. 9702_s20_qp_13 Q: 25

A stationary source S emits a sound wave of frequency f.
The source now moves away from a stationary observer.
Which statement is correct?

A The frequency of the source S and the cbserved frequency are now both higher than f.

The frequency of the source S and the observed frequency are now both lower than f.

B
C The frequency of the source S is nr@r than f.
D

The observed frequency is noQ than f.

821. 9702_m19_qgp_12 Q:/25

A buzzer emitting sound of frequency 846 Hz is attached to a string and rotated in a horizontal

circle. Ti;e&n ed of the buzzer is 25.0ms™".
*

£ 4
buzzer

observer
The speed of sound is 340ms™".

What is the maximum frequency heard by the observer?

A 783Hz B 788Hz C 908Hz D 913Hz

T"j:.'PapaCambridge
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822. 9702_s19_qp_11 Q: 25

A stationary insect on the surface of water creates circular waves with its legs, as shown in
diagram 1. The insect begins to travel to the right as shown in diagram 2.

insect

>

©

diagram 1 diagram 2

Which row describes the change to the waves at X caused by the movement of the insect?

frequency wave speed
A decreases increases
B decreases stays the same
(o increases increases
D increases stays the same

823. 9702_s19_qp_11 Q: 26

A toy motorboat moving with constant V@V vibrates up and down on the surface of a pond.
This causes the boat to act as a sou ular water waves of frequency 2.0Hz. The speed of
the waves is 1.5ms™".

A man, standing at the edQ@md, observes that the waves from the boat approach him

with a frequency of 3.0Hz.

The fermula for Doppler effect calculations with sound waves may also be used for water waves.

What is & p8ssibl

&

of v?

s direction
A 0.50 directly away from the man
B 0.50 directly towards the man
Cc 0.75 directly away from the man
D 0.75 directly towards the man

?":.'PapaCambridge
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824. 9702_s19_qp_12 Q: 26

In one of the first experiments to demonstrate the Doppler effect, a train was filled with trumpeters
all playing a note of frequency 440 Hz. The difference in observed frequency of the note as the
train directly approached a stationary observer was 22 Hz. The speed of sound was 340ms™".

At which speed was the train moving?

A 154ms™ B 16.2ms™ C 17.0ms™ D 17.9ms™

825. 9702_s19_qp_13 Q: 24

A motor beoat vibrates in the water so that it produces water waves of frequency 0.20Hz. The
speed of these waves in the water is 20ms™". The motor boat moves with a speed of 5.0ms™
directly towards a stationary sailing boat.

The Doppler effect equation for sound waves also applies to water waves.

What is the frequency with which the waves hit the stationary sailing beat?

A 0.15Hz B 0.16Hz C 0.25Hz D 0.27Hz

826. 9702_wil9_qgp_11 Q: 24

The siren of a moving police car emits a sound wave with'a frequency of 440Hz. A stationary
observer hears sound of frequency 494 Hz. The speéd of sound in the air is 340ms™".

What could be the speed and the direction of movement of the car?

A 37ms™ directly towards the observe

37ms™ directly away from the o

B
C 42ms™ directly towards th r
D 42ms directly awaQt server

827. 9702_w19_gp_1 : 7
A ¢
A loudspeaker a constant frequency of 2000Hz is swung in a horizontal circle with a
speed of 15.0ms

A stationary observer is level with the loudspeaker and situated a long distance from the
loudspeaker. The observer hears a sound of varying frequency. The maximum frequency heard
is 2097 Hz.

What is the speed of the sound in the air?

A 294ms™’ B 309ms™ C 324ms™! D 330ms™

T"f"Papa(:ambridge
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828. 9702_w19_qp_13 Q: 24

A siren emits sound of frequency 1000 Hz. The siren moves at 20ms™' towards an observer who
is standing still.

The speed of sound in the air is 330ms™.

Which expression would correctly give the frequency heard by the observer?

A 1000330
330 + 20
g 1000x330
330 20
¢ 1000(330+20)
330
o 1000(330-20)

330

829. 9702_mi18_qp_12 Q: 24

A vehicle carries a microwave transmitter that emits microwaves of a constant frequency. A
stationary observer has a microwave receiver.

The vehicle moves directly towards the observefiat constant speed. The observer detects
microwaves of frequency F,.

The vehicle then accelerates, still moving_ towards the observer, travels at higher steady speed
for a time and then decelerates until it st

What is the variation in the frequen microwaves that are detected by the observer?

A The observed frequencysi en remain steady then return to the frequency F..

B The observed frequenc | fall, then remain steady then rise to a higher frequency than F,.
C The observed frequency will rise, then remain steady then fall to a lower frequency than F,.
D The db’erv ency will rise, then remain steady then return to the frequency F,.

4
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830. 9702_s18_qp_12 Q: 27

An astronomer observes the light from a star that is moving away from the Earth.

For the observed light, what has been increased due to the star's motion?

A amplitude
B frequency
C speed

D wavelength

831. 9702_s18_qp_13 Q: 23

A police car travels at a velocity of 30.0ms™ directly towards a stationary obsefVer. The horn of
the car emits sound of frequency 2000 Hz. The speed of sound is 340ms™".

What is the frequency of the sound heard by the observer?

A 1840Hz B 2000Hz C 2180Hz D 2490Hz

832. 9702_wil8_qp_11 Q: 24

A jet aircraft travels at a speed of 0.8v where v is thé speed of sound. The aircraft approaches a
stationary observer. The frequency of sound emitied by the aircraft is 100 Hz.

Which frequency does the observer hear?

A 56Hz B 180Hz @OOHZ D 500Hz

833. 9702_wil8_qp_12 Q: 25

A police car has a two-tan emitting sound of frequencies of 700 Hz and 1000 Hz.

The police car is travelling at a speed of 40.0ms™" towards a stationary observer. The speed of
sound in t@ airis'340ms™".

What is the'differ een the two frequencies of the sound that is heard by the observer?

A 268Hz B 300Hz C 335Hz D 340Hz

T"j:.'PapaCambridge
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834. 9702_wi8_qp_13 Q: 24

A bat flies directly towards a fixed ultrasound detector at a speed of 25.0ms™" emitting pulses of
ultrasound of frequency 40.0 kHz.

The speed of sound in air is 330ms™.

Which frequency does the ultrasound detector record?

A 37.0kHz B 37.2kHz C 43.0kHz D 43.3kHz

835. 9702_m17_qgp_12 Q: 25

A source of sound waves is travelling as shown.

In which situation would the stationary observer detect the largest decreaseih the observed

frequency?
A B
observer source observer source
[ ] [ [ ] o
<+——5ms™ <+———10ms™
C D
observer source observer source
[ ] [ ] [ ] [ ]
— 5ms’ —=10ms’

836. 9702_s17_qp_11 Q: 25

A car travelling in a straigh

ed of 30ms™' passes near a stationary observer while
sounding its horn. The trueffi

of sound from the horn is 400 Hz.

The speed of sound if air is 336 ms™.

What is thegha the frequency of the sound heard by the observer as the car passes?
&,

A 39Hz Hz C 72Hz D 78Hz

?":.'PapaCambridge
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837. 9702_s17_qp_12 Q: 25

An ambulance travels along a straight road at a speed of 30.0ms™. Its siren emits sound of
frequency 2000Hz. The speed of sound in the air is 340 ms~'. The ambulance passes a man
standing at the side of the road.

What is the frequency of the sound heard by the man as the ambulance moves towards him and
as the ambulance moves away from him?

frequency heard as frequency heard as
ambulance moves ambulance moves
towards man/Hz away from man/Hz
A 1820 2180
B 1840 2190
C 2180 1820
D 2190 1840

838. 9702_s17_qp_13 Q: 24

A high-speed train approaches a stationary observer at{a speed of 80ms™. The train’s horn
emits a sound of frequency 250Hz.

The speed of sound is 340ms".

What is the observed frequency of the sounddffom the horn?

A 190Hz B 200Hz i 310Hz D 330Hz

839. 9702_wi7_gp_11 Q: 25
Light of a particular wav@@emitted from the Sun. At any instant, a band of wavelengths

ranging from less than s ore than A is observed on the Earth. This is caused by the Doppler
effect.

g Eetth SCALE

7 A 0O

L 4
——

What could be the explanation for this Doppler effect?

A The Sun is moving at right-angles to a line joining the Sun and the Earth.
B The Sun is moving away from the Earth.

C The Sun is moving towards the Earth.
D

The Sun is rotating.

?":.'PapaCambridge
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840. 9702_wl7_qp_12 Q: 25

A train that is moving in a straight line along a railway track has a whistle that continuously emits
sound of frequency £.

A woman standing by the side of the track hears sound of frequency 0.85f.
The speed of sound in the air is 340ms™".

What is the velocity of the train?

A 51ms™ away from the woman
B 51ms towards the woman

C 60ms™ away from the woman
D

60ms™" towards the woman

841. 9702_wl7_qp_13 Q: 25

A source of sound of frequency F at point Z is moving at a ste @ d. The pattern of the
emitted wavefronts is shown.

Which row describes the fre he sound heard by stationary observers at X and Y?

frequency
heard at X

o O w >

T"i'.’PapaCambridge



"-::.'PPO()pa Cam bridge CHAPTER 8. WAVES

842. 9702_wl7_qp_13 Q: 26

A car travelling at a steady speed in a straight line passes close to a stationary observer. The
observer measures the frequency of the sound from the engine.

As the car approaches, the observed frequency is 220Hz. When the car moves away, the
observed frequency is 180 Hz.

The speed of sound in air is 340ms™".

What is the speed of the car?
A 85ms™ B 31ms™ C 34ms™ D 38ms™

843. 9702_m16_gp_12 Q: 20
With which types of wave can the Doppler shift be observed?
A all types of wave
B light and sound waves only
C sound waves and water waves only
D

sound waves only

844. 9702_ml16_qp_12 Q: 21

A distant star is receding from the Earth’with @sspeed of 1.40 x 10"ms™". It emits light of
frequency 4.57 x 10" Hz. The speed of lightis 3.00 x 10®ms™".

The Doppler effect formula can be us ght waves.
What will be the frequency of thiggli en detected on Earth?
A 2.04x10°Hz Q
B 4.37 x 10"Hz
C 457x10"
*
D 479 x10"

4

845. 9702_s16_qp_12 Q: 23

A source of sound of frequency 1000 Hz moves away from a stationary observer at a speed of
30.0ms™". The speed of sound is 330 ms™".

What is the frequency of the sound heard by the observer?

A 909Hz B 917Hz C 1090Hz D 1100Hz
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846. 9702_s16_qp_13 Q: 24

When a car travelling with constant velocity passes a stationary observer, the observer hears a
change in the frequency of the sound emitted by the car.

Which statement is correct?
A The change in frequency is greater as the car moves away than as it approaches.

B The greater the speed of the car, the greater the change in observed frequency.

C The observed frequency is lower as the car moves towards the observer and higher as the
car moves away from the observer.

D The volume of the sound heard by the observer does not change as the car approaches.

847. 9702_wl6_qp_11 Q: 26

The warning signal on an ambulance has a frequency of 600 Hz. The speed efisound is 330ms™.
The ambulance is travelling with a constant velocity of 25ms™" towards/an absefver.

initial position final position
of ambulance of ambulance
o— [ ) o—
observer

Which overall change in observed frequency takes, place between the times at which the
ambulance is a long way behind the observer.and when'it is a long way in front of the observer?

A 49Hz B 84Hz C_. 9Hz D 98Hz

848. 9702_wl6_qp_12 Q: 25 @Q

A man standing next to train hears sound of frequency 400Hz emitted from the

train's horn. The train then es directly away from the man and sounds its horn when it has a
speed of 50ms™". The speed of'sound is 340ms™".

What is trw‘iff in frequency of the sound heard by the man on the two occasions?
¢

A 51Hz 7/ Hz C 349Hz D 469Hz
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849. 9702_wl6_qp_13 Q: 26

The warning signal on an ambulance has a frequency of 600 Hz. The speed of sound is 330ms™".
The ambulance is travelling with a constant velocity of 25ms™ towards an observer.

initial position final position
of ambulance of ambulance
o— o o—
observer

Which overall change in observed frequency takes place between the times at which the
ambulance is a long way behind the observer and when it is a long way in front of the observer?

A 49Hz B 84Hz C 91Hz D 98Hz

8.5 Electromagnetic spectrum
850. 9702_m20_qgp_12 Q: 25

What is the order of magnitude of the wavelengths of microwaves‘and X-rays?

wavelength of wavelength of
microwaves/m X-rays/m

A 107" 10°

B 1072 10°

Cc 107 107"

D

107 10_10%
851. 9702_s20_qp_11 Q: 26 0%

What are the names of t tromagnetic waves that have wavelengths in a vacuum of 100 pm
and of 100 um?

“€oo oo
A % y-ray infrared
B y-rays red light
Cc X-rays infrared
D X-rays red light

?":.'PapaCambridge
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852. 9702_s20_qp_12 Q: 26

The table shows the wavelengths of five electromagnetic waves.

Which row correctly identifies the principal radiation for each of these wavelengths?

409

10™m 107""m 10°m 102m 10°m
A gamma-ray X-ray infrared microwave radio wave
B radio wave microwave infrared X-ray gamma-ray
C radio wave microwave ultraviolet infrared X-ray
D X-ray infrared ultraviolet microwave radio wave

853. 9702_s20_qp_13 Q: 26

The table lists possible wavelengths of four different electromagnetic waves:

Which row is correct?

type of wave “;F:fggﬁgﬁ}‘?n
A infrared 10
B radio 107
c ultraviolet 10712
D X-rays 107

854. 9702_m19_qp_12 Q: 26 Qa
a

The diagram shows the gions of the electromagnetic spectrum, with some details
labelled. The diagram is not cale.

*® Q

7
‘ 10-°m

wavelength increasing

A

What is a typical order of magnitude of the wavelength of the radiation in region Q?

A 10'm B 10°m C 102%m D 10°m
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855. 9702_s19_qp_12 Q: 27

CHAPTER 8. WAVES

The electromagnetic spectrum consists of waves with different wavelengths.

Which row correctly identifies regions of the electromagnetic spectrum?

107m 10°m 10°m 10%m
A microwaves X-rays ultraviolet infrared
B infrared microwaves X-rays ultraviolet
C microwaves infrared ultraviolet X-rays
D X-rays ultraviolet infrared microwaves

856. 9702_s19_qp_13 Q: 25

Infrared laser light is used for the transmission of data along optic fibres.
What is a typical wavelength of infrared radiation?

A 5x10%°m B 5x107"m C 2x10%m D ,2x40"m

857. 9702_wi19_gp_11 Q: 25
An electromagnetic wave has a wavelength of 138pm in.a vacuum.

To which region of the electromagnetic specirum does this wave belong?

Q°Q®

: 24

A radio wave
B microwave
C visible light
D X-ray

858. 9702_w109 qp_

4

Two electr:)magn es have wavelengths of 5.0 x 107" m and 5.0 x 102 m.

Which row identifies the regions of the electromagnetic spectrum to which the waves belong?

wavelength wavelength

50x107"m 50x1072m
A ultraviolet infrared
B visible microwave
C ultraviolet microwave
D visible infrared
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859. 9702_mi18_qp_12 Q: 23

The table lists possible orders of magnitude of the wavelengths of some of the principal radiations
of the electromagnetic spectrum.

Which row shows the correct orders of magnitude of the wavelengths?

wavelength/m
microwaves infra-red ultraviolet X-rays
A 107 107° 107" 107
B 107 1078 10710 107"
c 107 107 107 107"
D 102 107 107 10

860. 9702_s18_qp_11 Q: 21
Which region of the electromagnetic spectrum includes waves with afrequéncy of 10’ MHz?
A infra-red waves
B radio waves
C ultraviolet waves

D X-rays

°

861. 9702_s18_gp_11 Q: 23
What can be deduced from a tab. Q&Iengths of the waves in the electromagnetic spectrum?
A Green light has a sth/@ngth than X-rays.

Red light has a shorter wavelength than green light.

range for radio waves is less than that for infra-red waves.

B

C Th I
e \txaxe e

D

Théwaveleng e for X-rays is less than that for radio waves.

4
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862. 9702_s18_qp_12 Q: 22

CHAPTER 8. WAVES

Two lasers emit light in a vacuum. One laser emits red light and the other emits green light.

Which property of the two laser beams must be different?
A amplitude

B frequency
C intensity
D

speed

863. 9702_wl8_gp_11 Q: 25
A telescope detects and analyses some electromagnetic radiation of wavelength 2 cm.
Which type of telescope is it?
A microwave telescope
B optical telescope
C radio telescope
D

X-ray telescope

864. 9702_wi8_qp_12 Q: 26
A surveyor’s device emits a pulse of light. The light is reflected from a wall 150 m away.

What is the time taken for the pulse from the device to the wall and then back to the
device?

A 0.05ns B O. 0 C 0.50ps D 10us

865. 9702_wi18_qp_13 Q: 25

An elect?oﬁag ve has a wavelength of 1.0 x 107" m.

To which region o ectromagnetic spectrum does this wave belong?
A infra-red

B ultraviolet

C visible

D Xray
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866. 9702_ml17_qp_12 Q: 26

M and N are two electromagnetic waves.

The ratio

wavelength of M _

wavelength of N

What could M and N be?

M N
A microwaves visible light
B microwaves y-rays
Cc y-rays microwaves
D visible light microwaves

413

867. 9702_s17_qp_11

A

B
c
D

Q: 26

Which list shows electromagnetic waves in order of increasing fre@.

radio waves — gamma rays — ultraviolet — infra-red

radio waves — infra-red — ultraviolet — gamma ra

ultraviolet — gamma rays — radio waves — inf
S

ultraviolet — infra-red — radio waves — <mm

868. 9702_s17_qp_12 Q: 26

Three different electromagnetic @

L/

\

©

Q and R have the frequencies shown.

frequency/Hz

P 3x 10"

¢ *9 3x 10"

g R 6x 10"

Which row identifies P, Q and R?
P Q R
A infra-red visible ultraviolet

B microwave infra-red visible

C ultraviolet X-ray gamma ray
D visible ultraviolet X-ray

T"i'.’PapaCambridge
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869. 9702_s17_qp_13 Q: 25

Which row shows a correct frequency in Hz for each of the four principal radiations?

X-rays ultraviolet microwaves infra-red
A 10" 10™ 10 10"
B 10" 108 10" 10"
c 10" 10" 10" 108
D 10" 10" 10" 10"

870. 9702_wi7_qp_11 Q: 4
What is a typical value of the wavelength of a microwave travelling in a vacuum?
A 3000000pm
B 30nm
C 30000um
D 3000mm

871. 9702_wl17_qp_11 Q: 26

What is the order of magnitude of the frequencies of electromagnetic waves in the visible
spectrum?

A 10"Hz B 10"Hz 0(0“Hz D 10"Hz

872. 9702_wi7_qp_12 Q: 26
Orange light in a vacuum h wavelength of 600 nm.

What is the f f this light?
a |s’$re cy of this lig

A 180Hz4 50x10°Hz C 18x10"Hz D 5.0x10"Hz
L 4

873. 9702_wl7_qp_13 Q: 27
Which frequency of electromagnetic radiation could be ultraviolet?
A 1.0x10°Hz
B 1.0x10°Hz
C 1.0x10%Hz
D 1.0x10"Hz
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874. 9702_wl7_qp_13 Q: 28

An electromagnetic wave travels in a straight line through a vacuum. The wave has a frequency
of 6.0 THz.

What is the number of wavelengths in a distance of 1.0 m along the wave?

A 50x10° B 20x10' cC 20x10* D 50x10°

875. 9702_s16_qp_11 Q: 23

Which electromagnetic waves have the wavelengths of 102m, 10°m, 10™"°m and 107 m?

10%m 10°m 107""m 107 m
A infra-red microwaves visible light X-rays
B microwaves infra-red X-rays gamma rays
Cc microwaves visible light ultraviolet gamma rays
D radio waves microwaves ultraviolet X-rays

876. 9702_s16_qp_12 Q: 24
Each of the principal radiations of the electromagnetic&pectrum has a range of wavelengths.

Which wavelength is correctly linked to its radiation™?

Wav?:ﬁngth radiation 0
A 107° gamma ra
B 10° micreWay
c 107 ultraviolet
D 107 X-ray
N

*

-

4
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877. 9702_wil6_qp_11

CHAPTER 8. WAVES

Q: 23

The table shows the wavelengths of five electromagnetic waves.

Which row correctly identifies the principal radiation for each of these wavelengths?

10™m 107""m 10®m 102m 10°m
A gamma ray X-ray infra-red microwave radio wave
B radio wave microwave infra-red X-ray gamma ray
C radio wave microwave ultraviolet infra-red X-ray
D X-ray infra-red ultraviolet microwave radio wave
878. 9702_w16_qp_13 Q: 23
The table shows the wavelengths of five electromagnetic waves.
Which row correctly identifies the principal radiation for each of these Wavelengths?
10™"m 107" m 10°m 10%m 10°m
A gamma ray X-ray infra-red microwave radio wave
B radio wave microwave infra-red X-ray gamma ray
Cc radio wave microwave ultraviolet infra-red X-ray
D X-ray infra-red ultraviolet microwave radio wave

o

879. 9702_s15_qp_11 Q: 27

An electromagnetic wave has %ggth that is numerically of the same order of magnitude as

the diameter of a nucleusQ
In which region of the electromagnetic spectrum does the wave occur?

A gammara
S ¢

B X<ay,'

C visible light

D infra-red
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