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Part A : HKCE examination questions

1. <HKCE 1981 Paper II - 20 >

‘Which of the following statements is/are correct ?
(1) Sound waves cannot be diffracted.
(2) A louder sound travels faster in air,
(3) Sound travels faster in water than in air.

A. (1) only
B. (3)only
C. (1) & (2) only
D. (2) &(3)only

2. <HKCE 1983 Paper IT- 22 >

An ultrasonic wave is sent from a ship to find the depth of the sea-bed. A signal is received 0.2 s later. Given that the speed

of sound in sea water is 1500 m s™!, what is the depth of the sea-bed ?

A 75m

B. 150m
C. 300m
D. 450m

3. <HKCE 1984 Paper II - 23 >

A®—>

4—— ® B

Two sound waves of the same frequency are emitted from 2 sources 4 and B as shown in the diagram. What kind of
interference will occur at the mid-point P when the 2 waves generated are (1) in phase; (2) anti-phase ?

In phase Anti-phase
A. constructive constructive
B. constructive destructive
C. destructive constructive
D. cannot be determined cannot be determined

4. <HKCE 1985 Paper IT-21 >

Which of the following are longitudinal waves ?
(1) sound waves transmitted through a solid
(2) sound waves transmitted through water
(3) waves in a vibrating string

A. (1) only
B. (3)only
C. (1)é&(2)only
D. (1) & (3) only

5. <HKCE 1986 Paper IT - 23 >

Which of the following can be reflected and diffracted 7
(1) sound waves

(2) infra-red radiation

(3) X-rays

(1) only

(1) & (3) only

(2) & (3) only

0. @&0)

onwy>
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11.

<HKCE 1986 Paper I1- 27>

The depth of a lake can be found by the method of echo-sounding. The depth of a short pulse sent vertically down to the
bottom of the lake Wwas received after 0.6 s. Given that the speed of sound in water is 1440 m s, the depth of the lake will be

A 72m.

B. 144m.
C. 432m.
D. 864m.

< HKCE 1987 Paper I -~ 14 >

The wavelength and velocity of a sound in ait are 25 cm and 340 m s~ respectively. When this sound enters a medium, its
wavelength becomes 75 cm. Find the velocity of the sound in the medium.

A. 113ms?!
B. 340ms!
C. 1020ms™!
D. 1130 ms™!

< HKCE 1988 Paper H - 22 >

A signal of sound is sent vertically downwards from a ship. Its echo reflected from the sea bed is detected by a microphone
on the ship 0.4 s later. What is the depth of the sea if the speed of sound in the sea is known to be 1500 m s™! ?

A. 150m
B. 300m
C. 600m
D. 3000m

< HKCE 1988 Paper IT - 25 >

The range of sound that 2 boy can hear is from 30 Hz to 16500 Hz. If it is given that the speed of sound in air is 330 ms™,
what is the shortest wavelength of sound in air that the boy can hear ?

A 0.02m
B. 0.09m
C. 11.0m
D. 500m

< HKCE 1989 Paper II - 24 >

The wavelength and velocity of a sound in air are 25 cm and 330 m s~ respectively. When this sound enters a medium, its
wavelength becomes 75 cm. Find the velocity of the sound in the medium,

A. 165ms!
B. 330ms
C. 660ms™
D. 990 ms!

< HKCE 1990 Paper II - 27 >

‘Which of the following statements about sound is/are correct ?
(1) Sound cannot travel through water.
(2) Loudness increases with the amplitude of the sound wave.
(3) Pitch increases with the wavelength of the sound wave,

A. (1)only
B. (2)only
C. (1) & (3) only
D. (2) &(3) only

12. <HKCE 1990 Paper IT - 25>

=] P

Ly 4m
/>

X

In the figure shown, the two loudspeakers L; and Lz emit sound waves of wavelength 2 m. The waves emitted are exactly
opposite in phase. Which of the following graphs best represents the variation of sound intensity 7 along the line XY 7

. B. c .
I I I D

VAV,

X Y -ty Xy Xy
P 0 P 0 P Q P Q

13. < HKCE 1990 Paper 11 - 28 >

A bat emits sound waves of frequency 30 kHz and reccives a reflected signal from an obstacle after 0.15 s, The speed of the
sound in air is 340 m s!. How far is the obstacle away from the bat ?

A 113m
B. 255m
C. 510m
D. 882m

14. <HKCE 1991 Paper II - 27 >

The diagrams above show the traces of two musical notes X and ¥ on an oscilloscope. Which of the following statements
is/are true ?

(1) Xhas a higher pitch than Y.
(2) The loudness of X is greater than that of Y.
(3) Xand Y are longitudinal waves.

A, (2)only

B. (1) &(2)only
C. (1) &(3)only
D. (), @) &3)
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< HKCE 1991 Paper II - 26 >

Which of the following is an application of ultrasonic in everyday life 7
Cooking

B. TV broadcasting

C. Camera autofocusing

D. Satellite telecommunication

>

< HKCE 1992 Paper II - 23 >
Which of the following is/are longitudinal waves ?
(1) Ultrasonic transmitted through air.
(2) Infrared transmitted through water.
(3) Gamma rays transmitted through outer space.

A. (1) only
B. (3)only
C. (1)&(2)only
D. (2) & (3)only

< HKCE 1993 Paper II - 27 >

The frequencies of two musical notes X and Y are 256 Hz and 512 Hz respectively. If X and ¥ both have the same amplitude,
which of the following statements is/are true ?

(1) Yhas a higher pitch than X

(2) The loudness of X is larger than that of Y.

(3) The wavelength of Yis longer than that of X.

(1) only

(3) only

(1) & (2) only

(2) & (3) only

onw>

< HKCE 1993 Paper II - 28 >

Which of the following statements about ultrasonics is INCORRECT ?
A. Ultrasonics are longitudinal waves.

B. The frequency of ultrasonics is above 20 kHz.

C. Ulirasonics are deflected by a magnetic field.

D. Ultrasonics cannot travel through a vacuum.

< HKCE 1994 Paper II - 23 >
‘Which of the following is NOT an application of ultrasonics 7

A. Camera autofocusing

B. Satellite communication

C. Measurement of the depth of the sea-bed
D. Detection of cracks in railway tracks
<HKCE 1995 Paper I - 25 >

When 2 sound wave travels from air into water, its wavelength is increased by five times. If the speed of sound in air is
330 ms™!, find the speed of the sound wave in water.

A. 66ms™!

B. 330ms™!

C. 1650ms™!

D. insufficient information
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23.

24.

25.

< HKCE 1997 Paper I1 - 22 >

Which of the following statements concerning microwaves and ultrasonic waves is/are correct ?
(1) Microwaves are electromagnetic waves while ultrasonic waves are not.
(2) Microwaves and ultrasonic waves travel with the same speed in air.
(3) Microwaves can be diffracted while ultrasonic waves cannot.

A. (1) only
B. (3)only
C. (1)&(2)only
D. (2) & (3)only

< HKCE 1998 Paper II - 28 >

Which of the following statements about ulirasonic waves is correct ?
A. They are transverse waves.

B. They are électromagnetic waves.

C. They travel with a speed of 3 x 10 m s in air.

D. They cannot travel through a vacuum.

< HKCE 1999 Paper II - 25 >
‘Which of the following statements about light and sound is/are correct ?
(1) Both light and sound are transverse waves.
(2) Both light and sound travel faster in air than in water.
(3) Both light and sound can undergo refraction when travelling from one medium to another.

A. (1) only
B. (3)only
C. (1) & (2) only
D. (2) & (3) only

< HKCE 2000 Paper II - 28 >

= - )
7 i i
T i i

A microphone and a CRO are used to detect the sound emitted by two tuning forks X and ¥ in turn. The figures show the
traces obtained, with the same setting of the CRO. Find the ratio of the frequency of the sounds emitted by X to that of Y.
1:2

Taw»

2:1
4:5
5:4

<HKCE 2001 Paper II - 24 >

A sonar on a ship is used to find the depth of the sea. An ultrasonic wave pulse is sent downwards from the ship towards the
sea bed. The pulse travels with a speed of 1500 m s~ in sea water. If the reflected pulse is received after 0.16 s, find the
depth of the sea.

A 120m
B. 240m
C. 480m
D. 4688 m
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26.

27.

28.

29.

30.

<HKCE 2001 Paper 11-22 >

‘Which of the following is not a transverse wave 7

A. radio waves

B. visible light

C. X-rays

D. ultrasonic waves

<HKCE 2002 Paper I1-29 >

Note X'

The above figures show the CRO displays of two musical notes X and Y.

identical. Which of the following statements are correct ?
(1) Notes X and ¥ are of different qualities.

(2) Note X is of a higher pitch than note Y.

(3) Note X is louder than note ¥.

(1) & (2) only

(1) & (3) only

(2) & (3) only

M, @) &3)

< HKCE 2002 Paper IT - 28 >

The figure shows the image of a foetus (a baby not yet born) taken
by a scanner. Which of the following waves should be used in the
scanning process ?

gowe

A. infra-red

B. microwaves
C. ultrasonics
D. X-rays

< HKCE 2003 Paper II - 29 >

A ringing clectric bell is placed inside a glass jar as shown.
As air is pumped out of the jar, the sound will die away.
‘Which of the following can explain this phenomenon ?

A. The hammer of the bell cannot vibrate in a vacuum.

B. Sound waves are internally reflected by the glass surface.
C. Sound waves cannot travel in a vacuum.
D.

The frequency of sound waves in a vacuum exceeds the
audible frequency range.

<HKCE 2004 Paper II - 26 >

The settings of the CRO for the two notes are

Glass

jar S~

Eleétrip
bell

e

' To vacuum pump

Power

/ supply

Which of the following descriptions about microwaves and ultrasonic waves is correct 7

A. They can both travel in a vacuum,

B. They are both transverse waves.

C. They can both be deflected by magnetic fields.
D. They travel with different speeds in air.
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34.

< HKCE 2005 Paper II - 38 >

Two musical notes are produced by two different kinds of musical instruments. The two notes have the same pitch but
different loudness. Which of the following combinations of notes satisfies the above description 7

Note : The settings of the CRO for displaying the notes are identical.
A B.

< HKCE 2005 Paper II - 37 >

Which of the following is a unit of sound intensity level ?

A. decibel
B. hertz
C.  sievert
D. watt

< HKCE 2005 Paper I - 13 >

Which of the following statements about sound waves are correct ?
(1) Sound waves are longitudinal waves.
(2) Sound waves are electromagnetic waves.
(3) Sound waves cannot travel in a vacuum.

A, (1) & (2) only
B. (1) & (3) only
C. (2) & (3)only
D. D,@&B)

<HKCE 2006 Paper 11 - 17 >

s 1
0 —

S
A loudspeaker is connected to a signal generator to produce sound waves. The frequency fis varied and the corresponding
wavelength X is measured. The wavelength is plotted against the reciprocal of the frequency as shown above. Which of the
following are correct deductions obtained from the graph ?

(1) The wavelength of the sound is inversely proportional to its frequency.

(2) The slope of the graph is equal to the speed of the sound.

(3) The speed of the sound depends on its frequency

A, (D) & (2) only
B. (1) & (3) only
C. (2)&(3)only
D. (1,2 &(3)
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< HKCE 2006 Paper I - 34 >
The following data show the frequencies and sound intensity levels of some musical notes produced by a piano.
Note Frequency / Hz Intensity level / dB
C 256 64
D 288 68
E 320 65
F 341 63

Which of the following statements is/are correct ?
(1) The note F has the lowest pitch.
(2) The note D has the greatest loudness.
(3) The note C played on a guitar will sound differently from the same note produced by the piano.

A, (1) only
B. (2)only
C. (1) & (3) only
D. (2) & (3)only

< HKCE 2006 Paper II - 18 >

John
papercups

(D ’""mws:t‘ﬁng

John and Tom communicate with each other by using two paper cups connected with a string. Which of the following
statements are correct ?

(1) The sound waves transmitted along the string are transverse waves.
(2) The speed of the sound waves along the string is faster than that in the air.
(3) 'When John whistles a note of 1000 Hz towards the paper cup, Tom will also hear a note of 1000 Hz.

A (1) &(2)only
B. (1) &(3)only
C. (2)&(3)only
D. (1), @) &)

< HKCE 2006 Paper I - 20 >

Which of the following phenomena are due to the refraction of waves ?
(1) When water waves enter shallow water from deep water, the spacing between wavefronts decreases.
(2) A swimming pool appears shallower than it actually is.

(3) Mary can hear loud and soft sounds alternately when she walks across in front of two loudspeakers connected to a
signal generator.

A, (1) &(2) only
B. (1) & (3) only
C. (2) & (3) only
D. (,@D&B)
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40.

41.

42,

< HKCE 2006 Paper IT - 33 >

Flash lamps used by professional photographers can find object distances by using infrared waves so as to adjust the flash
output. Which of the following is/are the reason(s) of using infrared waves instead of ultrasonic waves in such flash lamps ?

(1) Speed of infrared waves is much faster than that of ultrasonic waves making the time for finding object distances
shorter.

(2) Objects to be photographed will usually emit infrared waves.

(3) The sound produced by ultrasonic waves makes photographers feel annoyed.

A. (1) only
B. (3)only
C. (1) & (2)only
D. (2) &(3) only

< HKCE 2007 Paper II - 36 > )

Which of the following descriptions about ultrasonic waves must be correct ?

In the same medium, the speed of the ultrasonic waves is higher than that of the audible sound waves.

In the same medium, the wavelength of the ultrasonic waves is longer than that of the audible sound waves.
In the same medium, the intensity of the ultrasonic waves is higher than that of the audible sound waves.

Do ws

In the same medium, the frequency of the ultrasonic waves is higher than that of the audible sound waves.

< HKCE 2007 Paper II - 37>

Two identical loudspeakers X and Y are connected in parallel to a signal generator. A microphone connected to a CRO
detects a maximum when it is 0.2 m from X and 0.4 m from ¥, It detects a minimum when it is 0.9 m from X and 0.4 m from
Y. What is the possible wavelength of the sound wave ?

A, 01lm
B. 02m
C. 04m
D. 05m

<HKCE 2007 Paper II - 39 >

Noise barriers built along highways are used to block the noise generated
by road traffic. Which of the following statements correctly explain how
the noise barriers can block the noise ?

(1) The noise from vehicles is reflected.
(2) The noise is absorbed by the noise barriers.
(3) The noise is diffracted at the top edge of the noise barriers.

A. (1) & (2) only
B. (1) & (3)only
C. (2)&(3)only
D. (D,@)&B)

<HKCE 2008 Paper II - 14 >

A ship uses a sonar system to detect the depth of the sea. A sound wave signal of frequency 30000 Hz is sent vertically
downward from the sea surface and the reflected signal is received 5 s later. Which of the following is correct ?
(The speed of sound wave in sea water is 1400 m s7..)

‘Wavelength of the sound wave in sea water (m) Depth of the sea (m)
A. 4,67 x 1072 3500
B. 4.67 x 1072 7000
C. 9.33 x 102 3500
D. 9.33 x 1072 7000
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<HKCE 2008 Paper II - 36 >

In the figure, Si and S are two identical loudspeakers connected
in parallel to a signal generator. The circles represent the

wavefronts of the sound wave produced. What are the changes
to the loudness of the sound at X and Y if loudspeaker Si is turned
off ?

X Y

A

B. decreases decreases
€; increases decreases
D. decreases increases

< HKCE 2009 Paper II - 35 >

Signal Generator

Sound waves of 660 Hz are produced from two identical loudspeakers S; and S, which are connected in parallel to a signal
generator. The distances S1.X and $2.X are 2 m and 4 m respectively. O is the midpoint of §1.5;. What kinds of interference

occur at X and ¥ respectively ? Given that the speed of sound in air is 330 m s™

X Y
A. constructive constructive
B. constructive destructive
C. destructive constructive
D. destructive destructive

<HKCE 2010 Paper II - 15 >

‘Which of the following statements about sound waves is not correct ?
A. Sound waves are longitudinal waves.

B. Sound waves diffract when travelling through a doorway.

C. Sound waves cannot pass through a vacuum.

D. All sound waves of frequencies above 20 Hz are audible.

<HKCE 2010 Paper II - 12 >

In the figure, a firecracker at a position 80 m away from a
building explodes and produces a bang. A girl standing 90 m
away from the firecracker hears two bangs. What is the time
interval between the two bangs 7

building

Given : speed of sound in air = 340 ms™!

A, 0245
B. 0265
C. 047s

O00000

FHMooooo0o0

firecracker

80 m 90 m

girl

A
v
A

D. 0.50s
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< HKCE 2010 Paper I - 39 >
air

water

\\\
N\

\ sound wave

The figure shows a sound wave travelling in water. It is known that the sound waves travel faster in water than in air. After

refraction, which of the following statements is/are correct ?
(1) The wavelength of the sound wave increases.
(2) The frequency of the sound wave remains unchanged.

(3) The sound wave bends away from the normal.

A. (1) only

B. (2)only

C. (1)&(3)only

D. (2)& (3) only

<HKCE 2010 Paper IT - 40 >

) (%}
10 1
signal ]

o
generator sound intensity
level meter

Two identical loudspeakers are connected in parallel to a signal generator, O is the midpoint between the loudspeakers.
When a sound intensity level meter is moved from P to (, the graph below shows the variation of the sound intensity level

received with position.

Sound intensity level

» Position

[(a) ee——

L) I ———

Which of the following statements is/are correct ?

(1) The sound intensity level at O is smaller because the amplitude of the sound wave decreases as it is further away

from the loudspeakers.
(2) Constructive interference occurs at point P while destructive interference occurs at point 0.

(3) The result of the experiment shows that sound is a wave.

A. (1) only
B. (3) only
C. (1) &(2) only
D. (2) &(3) only

PC-WA6-M/11
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<HKAL 1982 Paper I - 41 >

S1

Two tuning forks F and F; are hit respectively to give sound notes. Their waveforms are displayed on a2 CRO connected fo a
microphone. The traces Sy and S, observed on the screen of the CRO are given by Fi and F; respectively. The time base of
the CRO remains the same in each case. Which of the following statements is/are correct 7

(1) The period of F is greater than the period of Fz:
(2) The pitch of F1 is greater than the pitch of Fa.
(3) The speed of sound from F1 is greater than the speed of sound from Fo.

A. (1) only
B. (3)only
C. (1) &(2) only
D. (2) & (3) only

<HKAL 1985 Paper I- 17>
normal

[ air

'
i
: water
'
'
'

ultra-sound
beam

A beam of ultrasound is directed from water to air as shown in the above figure. Which of the following statements is true ?
A. The refracted beam leaving the surface will bend away from the normal.

B The refracted beam will bend towards the normal:

C. The refracted beam will travel in the same direction as the incident beam.

D

Total internal reflection will accur.

<HKAL 1990 Paper 1- 18 >

Which of the following represent the approximate noise levels
(1) in a-quict school library ?

(2) near the road with heavy traffic ?

&) @
A 30dB 60 dB
B.  60dB 90 dB
C. 30dB 90 dB
D. 90dB 60 dB
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<HKAL 1992 Paper I-22 >

signal
generator

O~ % Ta

Two loudspeakers are connected to the same signal generator. A microphone placed at X detects a maximum sound intensity.
When the microphone is moved upwards, maximum sound intensity is also detected at Y. Which of the following may give
possible values of the wavelength of the sound emitted from the loudspeakers ?

(1) 0.04m

(2) 0.08m

(3) 0.16m

(1) only

(3) only

(1) & (2) only

(2) & (3) only

vowp

< HKAL 2008 Paper IIA - 11 >
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80m

Two loudspeakers S and S, are connected to 2 signal generator to give out sound waves that are in phase. The separation
between 81 and S; is 0.8 m. A student moves a microphone along a line PP’ 8.0 m away from the loudspeakers and parallel
to $182. Loud sound is detected consecutively at P, O and P’. If PP’ equals 2.0 m, estimate the wavelength of the sound
produced by the loudspeakers.

A S5cm

B. 10cm
C. 15em
D. 20cm

<HKAL 2010 Paper ITA - 15>

sound
waves 13°

air

water

Sound waves of frequency 1000 Hz travel from air to water as shown. If the incident wavefront makes an angle of 13° with
the interface, find the angle of refraction and the wavelength of sound in water.
(Given : speed of sound in air and that in water are 340 m s™! and 1500 m 5! respectively.)

angle of refraction wavelength in water

A. 2.9° 7.7 cm
B. 219° 1.5m
C. 83° 7.7 cm
D. 83° 1.5m
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< HKAL 2011 Paper ITA - 12 >

ultrasound
speed detector —

[=h) e

The above figure shows a speed detector used for measuring the speed of a toy car. The detector emits an ultrasound pulse 2,
towards the car, which is reflected back to the detector as pulse R, after 15 ms. Another pulse Pz is emitted 0.5 s after P; is
emitted and the reflected pulse R; is received 20 ms later.

15 ms 20 ms

Assume that the car is travelling directly away from the detector with uniform speed. Estimate its speed.

Given : speed of ultrasound in air = 340 m 57!

A. 1.7ms!
B. 2lms?
C. 26ms™
D. 34ms!

< HKAL 2011 Paper IIA - 11 >

q e I

Two loudspeakers are connected to a signal generator and they gives out sound waves in anti-phase. A small microphone is
placed midway between the two loudspeakers. The intensity of the sound detected by the microphone is close to zero.
Which of the following changes can lead to a significant increase in the sound intensity detected ?

—Or e

(1) Move the microphone along the x direction.
(2) Move the microphone along the y direction.
(3) Increase the frequency of the signal generator.

A, (Donly
B. (2)only
C. (1) & (3) only
D. (2) &(3) only

<HKAL 2013 Paper ITA - 16 >

N cliff
X Y
O W m e ——————
«—>
d

Aboy claps his hands in front of a cliff at the position X as shown in the above figure. He hears the echo 0.8 s later. He then
walks a distance 4 towards the cliff and claps again at the position Y. This time he hears the echo 0.6 s later. Find 4 if the
speed of sound in air is 330 ms™..

A 17m
B. 33m
C. 66m
D. 132m
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58.

59.

60.

61.

62.

63.

‘What is the approximate range of audible frequencies for a young adult 7
A. from 2Hz to 2 000 Hz

B. from 20 Hz to 2 000 Hz

C. from 20 Hz to 20 000 [z

D. from 200 Hz to 200 000 Hz

‘Which factors affect the quality of sound waves produced by a musical instrument ?
A, the amplitude of the sound waves

B. the frequency of the sound waves

C. the velocity of the sound waves

D. the waveform of the sound waves

Two boys both sing the same musical note “doh”. However, the two notes can be distinguished to be sung by which boy
since they have different

A. speed.

B. loudness.
C. pitch.

D. quality.

cliff 4 d cliff B

1

Mary stands between two cliffs 4 and B as shown in the above figure. She claps her hands and hears the first echo after 1.2 s
and the second echo after 1.8 s. If the speed of sound in air is 320 m 5™, what is the distance d between the two cliffs ?
A, 192m

B. 288m
C. 480m
D. 960m

Peter sees a flash of lightning in the sky. After 6 s, he hears the bang of thunder. How far way is he from the thunderstorm ?
(Given : speed of light in air = 3 x 103 m 5! ; speed of sound in air = 320 ms™)

A. 960m

B. 1920m

C. 9x108m
D. 18x10!m

Arrange the following in ascending order of frequency :
(1) the domestic mains voltage
(2) microwaves from a mobile phone
(3) anote of sound from a violin

A (D@)B)
B. (H3)®
C @MW®
D. 3&y@M
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Part D : HKDSE examination questions

64. <HKDSE Sample I"‘apcr T1A -22>

Which of the following statements about sound waves is/are correct ?
(1) Sound waves are longitudinal waves.
(2) Sound waves are electromagnetic waves.
(3) Sound waves cannot travel in 2 vacuum.,

A, (2) only
B. (3)only
C. (1) &(2)only
D. (1) & (3) only

65. <HKDSE 2012 Paper 1A - 22 >

The figure shows the waveforms of sound notes generated by a violin, a piano and a tuning fork. The scale is the same in
time and intensity axes for all three waveforms. :

VAVAVAVAN

)
@)

Which of the following about the sound notes are correct ?
(1) They all have the same pitch.
(2) The qualities of sound of (Y) and (Z) are different.
(3) (X) is generated by the tuning fork.

A. (1) & (2) only
B. (1) & (3) only
C. (2)&(2)only
D. ,@Q&3)

66. <HKDSE 2012 Paper IA -23 >

Which of the following about ultrasound is INCORRECT ?

Ultrasound is a longitudinal wave.

The frequency of ultrasound is greater than 20000 Iz.

In air, the speed of ultrasound is faster than the speed of audible sound.

In air, the diffraction effect of ultrasound is less prominent than that of audible sound.

gowy

67. <HKDSE 2013 Paper 1A -19>
Astronauts P and Q stand at 400 m and 600 m respectively from a vertical

cliff on the surface of a planet. The figure shows the top view. P claps his lopjview, oliff
hands once and Q hears two clapping sounds separated by 4 s. What is the

speed of sound in the atmosphere of this planet ? _g | f ________

A. 100ms™!

B. 150ms!

C. 200ms!

D. 250ms?
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68.

69.

70.

71.

< HKDSE 2014 Paper IA - 18 >

St and S§; are two loudspeakers connected to a signal generator but the sound waves produced by them are in anti-phase.
Point O is equidistant from the loudspeakers while point P is at the distances shown in the figure from the loudspeakers.
‘What type of interference occurs at O and P if the wavelength of the sound waves is 10 cm ?

[ P
A. destructive constructive
B. constructive constructive
G destructive destructive
D. constructive destructive

< HKDSE 2014 Paper 1A - 17 >

Figure (a) shows a car travelling with a uniform speed along a straight road away from a stationary ultrasound generator and
detector at Y. When the car is 64 m from ¥, the generator emits an ultrasound pulse towards the car.

ultrasound generator — e”::lzg ﬂ re?ected
and detector pulse
- S T mers
e S
r “am 0 02 04 06
Figure (a) Figure (b)

The pulse is then reflected back to the detector at Y and displayed on a CRO as shown in Figure (b), Estimate the speed of
the car. Given : speed of ultrasound in air is 340 m 57

A. 16ms™!
B. 20ms™
C. 24mst
D. 32ms?!

< HKDSE 2014 Paper IA - 19 >

Which of the following statements about sound waves is/are correct ?
(1) Sound waves are electromagnetic waves.
(2) Sound waves cannot travel in a vacuum.
(3) Sound waves cannot form stationary waves.

A. (2) only
B. (3)only
C. (1) & (2) only
D. (1) & (3)only

< HKDSE 2015 Paper IA - 19 >

A balloon is rising at a uniform speed of 20 m s™\. When the balloon
is at an altitude H as shown, it sends a sound signal towards the ground.
After 5 s, the balloon receives the echo of the signal. Estimate .

TZOms“

Given : speed of sound in air = 340 ms~L. H
A. 1600 m _
B. 850m

d
C. $00m Ch
D. 750m N
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72.

73.

74.

75.

< HKDSE 2016 Paper IA - 21 >

P (maximum loudness detected)

Loudspeakers S and S; connected to a signal generator emit sound waves which are in phase. Point O is equidistant from the
loudspeakers while at point P maximum loudness is detected. The wavelength of the sound waves is . Which statement is
INCORRECT ?

A. Both PS) and PS; must be integral multiples of wavelength A,

B. The definite value of the path difference PS2 — PS) cannot be determined from the information given.

C. Atleast onc point of minimum loudness can be detected between O and P.

D. Minimum loudness will be detected at P if the sound waves from S; and 5 are in antiphase.

< HKDSE 2016 Paper-IA - 23 >

Which of the following are applications of ultrasound ?
(1) sterilizing drinking water
(2) detecting cracks in railway tracks
(3) breaking up kidney stones

A. (1) &(2) only
B. (1) &(3)only
C. (2) &(3)only
D. (1), (2 &@3)

<HKDSE 2017 Paper 1A - 15>

An experiment is set up to measure the speed of sound in air as shown. P and @ are two microphones connected to a timer.
A sound is produced at X. The timer starts when P receives the sound, and stops when Q receives the sound. The timer
shows the time taken for the sound to travel from P to (. The distance PQ and the time shown can be used to calculate the
speed of sound.

Which of the following statements is INCORRECT ?

A, X, P and O must be along the same straight line,

B. The percentage error in the time measured will increase if the distance PQ is reduced.

C. The speed of sound determined should be independent of the distance between X and P.

D. The distance PQ must be equal to an integral multiple of wavelengths of the sound produced at X.
<HKDSE 2017 Paper 1A - 18 >

Two musical notes of the same pitch and loudness are produced by two different musical instruments. They sound different
to the human ears because they have different

A. amplitudes.
B. phases.

C. wave speeds.
D. waveforms.
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76.

77.

78.

<HKDSE 2017 Paper JA - 21>
If the speed of sound in water is x and the speed of light in water is y, which of the following is correct ?

speed of sound in air speed of light in air

A. >x >y
B. >x <y
C. <x >y
D. <x <y

<HKDSE 2018 Paper 1A - 21 >

Which of the following is NOT typical sound intensity level that occurs in daily life ?
A. 130 dB : when an airplanc take-off

B. 110dB: atarock concert v

C. 80dB : having a normal conversation

D. 30dB:insidea library

<HKDSE 2018 Paper 1A - 14 >

Which of the following statements about waves is/are correct 7
(1) Longitudinal waves can transmit energy from one place to another but transverse waves cannot.
(2) Sound waves propagate faster in water than in air.
(3) Infra-red radiation is a kind of electromagnetic wave.

A. (1) only
B. (3)only
C. (1) & (2) only
D. (2) &(3) only

79. <HKDSE 2019 Paper IA-21>




5/

80. <HKDSE 2020 Paper [A-19>

Which of the following phenomena provides conclusive evidence that sound is & wave ?

f
) reflection of sound from a wall
73] refraction of sound st the boundary between two media

) interference of sound
A, (2) only
B. (3) only
38 (1) and (2) only
D. (1) and (3) only

81. <HKDSE 2020 Paper IA-21>
Which of the following statements about ultrasound is/are correct ?

(1) Ultrasound has a shorter wavelength thart audib«lz sound.
(2) Ultrasound cannot be produced by vibrating objects.
3) Ultrasound cannot be heard as it cannot travel through air.

A. (1) only
B. (3)only
C. (1) and (2) only
D (2) and (3) only
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M.C. Answers
1. B 11.
2. B 12.
3. B 13.
4. C 14.
5. D 15.
6. C 16.
7. C 17.
8. B 18.
9. A 19.
10. D 20.
61. C 7.
62. B 72.
63. B 73.
64. D 74,
65. D 75.
66. C 76.
67. C 7.
68. C 78.
69. B 9.
70. A 80.
M.C. Solution

)]
@
©)]

B 21, A 3. D 41. A 51. C
C 22. D 32. A 42, A 52, C
B 23. B 33. B 43. C 53. B
D 24. C 34. A 44. A 54. D
C 25. A 35. D 45. D 55. A
A 26. D 36. C 46. C 56. A
A 27. B 37. A 47. B 57. B
C 28. C 38. A 48. A 58. C
B 295 1C 39. D 49. A 59. D
C 30. D 40. B 50. B 60. D
C 81. A

A

C

D

D

C

C

D

D

B

All waves, including sound waves, possess all the four phenomena, including diffraction.
Speed of sound is independent of its intensity or loudness, but depends on medium only.

Sound wave travels faster in liquid than in gas or air

_ v-Ar_(1500)(0.2)

I

2
150 m

2
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B
As P is the mid-point, the path difference at P is zero.
If the two sources vibrate in phase, P would undergo constructive interference.

If the two sources vibrate out of phase (anti-phase), P would undergo destructive interference.

C

v [6))] Sound waves in solid are longitudinal waves.
v [#3] Sound waves in water are longitudinal waves.
x 3) Waves in vibrating string are transverse waves.
D

Since sound waves, infra-red radiation and X-rays are waves, they possess all the phenomena of waves.
Thus, all of them can be reflected and diffracted.
C
d=Lvar = 1(1440)(0.6) = 432 m
a
There is no change in frequency when sound waves enter another medium.
By v = f4 SV A

YiLh

v, A

L B4 25
v, (79

vy = 1020 ms™!
B
d = $vAt = 2(1500)0.4) = 300 m

[SIE

A

By v = f4A, the greatest frequency gives the shortest wavelength.
~ (330) = (16500) A

SoA=002m

D

There is no change in frequency when sound enters another medium,

Byv=ra " v A (for constant frequency f)
w_4 s 330 @25
o4 Y2 (75)
vz = 990 ms™!

A
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14.

16.

B

* [6)] Sound wave can travel in any material medium, including water.

v @ If the amplitude of sound increase, loudness increases.

x 3 If the wavelength increases, frequency decreases, thus pitch decreases.
Pitch should decrease with the wavelength.

C

For the two sources vibrating in oppesite phase, type of interference is reverse :

(1) atthe mid-point: A = 04 .. destructive interference occurs, intensity is minimum

2 atQ: A=+32+4"-4=1m =421

. constructive interference occurs, intensity is maximum

B
= % v Al
= 1(340)(0.15)
=255m
D
4 [¢))] X has shorter period, thus it has higher frequency, therefore, X has higher pitch.
v (3] X has a greater amplitude, thus it has greater loudness
v ) Both X and ¥ are musical notes, i.e. they are sound waves, thus they are longimdinal waves.
c
x A. Microwave oven cooking : microwaves
% B. TV broadcasting : radio waves
v C. Camera autofocusing : ultrasonic waves ( OR infra-red radiation )
x D. Satellite telecommunication : microwaves
A
v (03] Ultrasonic waves are sound waves with frequency higher than 20000 Hz, they are longitudinal waves.
* ) Infrared radiations are electromagnetic waves, they are transverse waves,
* 3) Gamma rays are electromagnetic waves, they are transverse waves.
v 0 Frequency of ¥ is higher than that of X, thus ¥ has a higher pitch.
* @ As they have the same amplitude, they have the same intensity and thus same loudness.
* 3) By v = [ 4, Y has the higher frequency, thus ¥ should have the shorter wavelength.
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18.

20.

21.

22.

23.

24.

25.

C

v A. Ultrasonics are sound waves with frequency higher than 20000 Hz, thus they are longitudinal waves.
v B. This is the definition of ultrasonics.

x G Ultrasonics cannot be deflected by magnetic field.

v in2 Sound wave requires a material medium to travel.

B

Satellite communication is an application of microwaves, not ultrasonics.

C
There is no change in frequency when sound enters another medium.
By v = fhi

LV

. Vyater = 330%x 5 = 1650 m st

v €3] Ultrasonic waves are sound waves.
% 2) Ultrasonic waves are not electromagnetic waves, speed of ultrasonics is less than speed of microwaves,
% 3) Both are waves, thus both possess all wave phenomena, including diffraction. .
D
* A. Ultrasonics are sound waves, thus they are longitudinal waves.
x B. Ultrasonics cannot travel in vacuum, they are not electromagnetic waves.
x C. Ultrasonics travel with the speed of sound, not the speed of light of 3 x 103 m s™.,
v D. Ultrasonics require a material medium to travel, they cannot travel in vacuum.
B
6} Sound is a longitudinal wave.
* 2) Sound travels faster in water than in air.
v 3) Both of them are waves, thus both possess all wave phenomena, including refraction.
C

For a certain interval of time displayed in the CRO,
X completes 2 cycles but Y completes 2.5 cycles.
i fy = 2:25 = 4:5

A
d = fect = 1(1500)x (0.16) = 120m
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26.

27.

28.

29.

30.

3k

32

D
x A. Radio waves are electromagnetic waves, they are transverse in nature.
d B. Vigible light is electromagnetic wave, it is transverse in nature.
x C. X-rays are electromagnetic waves, they are transverse in nature.
v D, Ultrasonics waves are longitudinal waves, they are NOT transverse waves.
B
1) Notes X and Y are of different qualities as they have different waveforms.
x ) Notes X and Y have the same pitch as they have the same frequency (same period).
v 3) Note X has larger amplitude than note ¥, so note X is louder than note ¥.
C

Ultrasonics can be used to examine foetus without causing harmful effect

X-rays cannot be used since X-rays would cause harmful effect to the foetus.

C
Since sound waves cannot travel in a vacuum,

the sound cannot be heard after the air has been pumped out.

D

* A. Microwaves can travel in vacuum but ultrasonic waves cannot.

x B. Microwaves are transverse waves but ultrasonic waves are longitudinal waves.

x (c8 Both microwaves and ultrasonic waves cannot be deflected by magnetic fields.

v D. Speed of microwaves equals speed of light but speed of ultrasonic waves equal the speed of sound.
Thus they have different speeds in air.

D

x A. The two waves have different loudness, thus they should have different amplitudes, not the same.

* B. The two waves have different loudness, thus they should have different amplitudes, not the same.

x C. The two waves are produced by different musical instruments, they should have different quality,
thus they should have different waveforms, not the same.,

v D. These two notes have different amplitudes, representing different loudness.
These two notes have different waveforms, representing different quality from different instruments.

A

v A. Decibel (dB) is a unit of sound intensity level.

* B. Hertz (Hz) is a unit of frequency.

x C. Sievert (Sv) is a unit of radiation dose.

x D. Watt (W) is a unit of power.

33.

34.

35.

36.

37.

38.

)
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Sound waves are longitudinal waves, with particles vibrate along the direction of travel.
Sound waves are mechanical waves, not electromagnetic waves.

Sound waves need a material medium for travelling, they cannot travel in vacuum.

Since the graph is a straight line passes through the origin, A and 1 e proportional,
f
i.e. the wavelength is inversely proportional to the frequency.

The slope of the graph = /i =fiA=w
1

Since the slope is constant, the speed is independent of the frequency f.

Pitch depends on the frequency.
As note C has the lowest frequency, note'C should have the lowest pitch.

Intensity level gives the loudness of sound.

As note D has the greatest intensitylevel, note D has the greatest loudness.

Different musical instruments give out sounds of different quality, and they will sound differently.

The sound waves transmitted along the string should be longitudinal waves.
Speed of sound waves in solid is faster than that in the air.

Frequency would not change when the sound travels along the string.

Since the spacing between wavefronts is the wavelength, as wavelength decreases, speed decreases.
‘When speed changes, refraction occurs.

The swimming pool appears shallower is due to apparent depth, which is due to refraction of light.

Alternate loud and soft sounds are due to interference, not refraction.

Speed of infrared waves is the speed of light which is much greater than the speed of sound waves.

The flash lamps would emit infrared waves and then detect the infrared waves reflected by the object.
The objects emit infrared waves or not would not affect the reflected infrared waves.

Ultrasonic waves cannot be heard by human ears, and thus no annoyance would be caused.
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39.

40.

41,

42.

43.

4.

45.

D
The definition of ultrasonic waves is sound waves with frequency higher than that of the audible sound waves,
or sound waves with frequency higher than 20 000 Hz.

Thus, ultrasound has frequency higher than that of audible sound.

B

At the point of maximum, path difference = 0.4 - 0.2 = 0.2m = n}

At the point of minimum, path difference = 0.9 — 04 = 0.5m = (m+3) %
Suppose the wavelength is 0.2 m.

At the point of maximum, path difference = 0.2m = (1) A

At the point of minimum, path difference = 0.5m = (2% YA

Since the wavelength 0.2 m satisfies the above conditions, this is the only possible wavelength among the four values.

A

v (68} The noise is reflected by the barrier and cannot transmit to the region behind the barriers.

v (2) The noise is absorbed at the lower part of the barriers to reduce the noise from spreading out.
x 3) If the noise is diffracted and spreads away, the noise cannot be blocked.

A

By v=/f4 o (1400) = (30000) 4 A=467%x107m

By d = Llvar= 1(1400)(5) = 3500 m

C

@ X is a point under destructive interference since path difference at X'is 0.5 A. Loudness at X is minimum initially.
1£ 5 is turned off, no destructive interference occurs, thus the loudness would increase.

@ Y is a point under constructive interference since path difference at ¥ is 0 A. Loudness at ¥ is maximum initially.
If Sy is turned off, no constructive interference occurs, thus the loudness would decrease.

A

Wavelength of the sound wave :
Byv=s4 o (330) = (660) A L A=05m
Path difference at X = 4 -2 = 2m = 44 .. Constructive interference occurs at X.

Path differenceat Y = O0m = 01 .. Constructive interference occurs at Y.

D
Audible range of sound is from 20 Hz to 20000 Hz.

Sound waves above 20000 Hz are not audible.
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46. C
The first bang is directly from the firecracker. n = 20 = 0.265s
340
The second band is reflected from the building. n= 80+80+90 _ 0.735s
A 340
Time interval = 0.735-0.265 = 047 s
47. B
x n As the speed of sound wave in air is smaller, the wavelength of sound waves in air is shorter.
4 @) Frequency must be unchanged during refraction.
% 3) As the speed of sound waves in air is smaller, the refracted angle is smaller,
thus the sound waves should bend towards the normal.
48.
v (€3] Sound intensity decreases with distance,
x @ As the path difference at  is zero, O has constructive interference.
% 3) This experiment only shows that the sound intensity decreases with distance.
To prove that sound is a wave, interference must be demonstrated.
Alternate loud and soft sound should be shown to demonstrate the phenomenon of interference.
49.
v (1) S} takes a longer time to complete 1 cycle, thus the period of F) is greater.
* @ As the period of F is greater, the frequency of F is smaller, thus the pitch of F} is lower.
* 3) Both are sound waves travelling in air, thus they should have the same speed.
50. B
‘When ultra-sound travels from water to air, it travels from a faster medium to a slower medium,
thus the refracted angle is smaller, the refracted beam bends towards the normal.
51l (6
@) In quiet school library, the sound level is very low, about 30 to 40 dB
(i) Near a busy road with heavy traffic, the sound level is very high, about 90 to 100 dB
52 €

Path difference : A = 3.30 — 3.22 = 0.08 m

v [¢)] If 2 =0.04 m, then A =2 4, thus constructive interference occurs.
v ) If 2=0.08 m, then A = 1 A, thus constructive interference occurs.
x 3) If A=0.16 m, then A = 0.5 A, thus destructive interference should occur.
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53. B
SiP = (8 +(1-0.4)* = 8.022m
$P = (8 +(1+0.4)* = 8.122m
Path difference at P = 8.122 -8.022 = 0.1 m
Since P is at the first maximum from O, path difference at P is 1 A.
S A=01m=10cm
54, D
By Sinfy  _ vy . sin13® 340 5 Outer = 83°
sin gw.m Viater sin ewmr 1500
By vuter = fAwater
(1500) = (1000) Awater
S Awater = 1L5m
55. A
di=%vn = L(340) (15x 107%) = 2.55m
d=tvn = 1(340)(20x10?) = 34m
v=Ad_ 34-25 _ gy
At 0.5
56. A
v (€8] Moving along the x direction would change the path difference, thus vary the type of interference.
x ) Moving along the y direction would keep the path difference remain as zero, thus no variation.
x 3) As the path difference is zero, destructive interference occurs, no matter what the frequency is.
57. B
‘When the boy walks a distance 4, the echo is heard with an extra time of (0.8 - 0.6) = 0.2s
d= £x330%02 =33m
58. o]
Audible frequencies for a normal young adult are in the range of 20 Hz to 20 000 Hz.
59. D
Quality is determined by the waveform of the sound waves.
60. D

We distinguish different sources of sound by observing the different quality of the sound notes.
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62.

63.

64.

65.

66,

67.
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S

The first echo is due to the reflection of sourid at cliff 4.

Distance between Mary and cliff4 : di = % (320) x (1.2) = 192m
The second echo is due to the reflection of sound at cliff B.

Distance between Mary and cliff B : dp = % (320) x (1.8) = 288 m

Therefore, distance between the two cliffs :
d=d +dy = 192+288 = 480 m

B
Since the speed of light is very great, the time taken for the lightning to be seen is negligible.

Distance travelled by the sound = vz = (320) (6) = 1920 m

B
1) frequency of domestic main voltage = 50 Hz
]

2 typical order of wavelength of microwaves = 102 m .. typical order of frequency = GEL0), Xlg ) 10 Hz

10
3 Frequency of a sound note from a violin ~ 1000 Hz
Ascending order of frequency : (1) (3) (2)
D
v (¢)) Sound waves are longitudinal waves, with particles vibrate along the direction of travel.
% 2) Sound waves are mechanical waves, not electromagnetic waves.
v 3) Sound waves need a material medium for travelling, they cannot travel in vacuum.
b
v 1) Since they all have the same number of cycles in the same time interval, they have the same frequency.
v 2) Since the waveforms of (Y) and (Z) are different, they have different qualities.
v 3) Tuning fork would give the pure sinusoidal waveform as shown in (X).
(S . B
In air, the speed of ultrasound is the same as the speed of audible sound. i
. Cis INCORRECT. '
C

The sound produced at P travels a distance of PQ towards ) and Q hears the first sound.
The sound produced at P travels towards the cliff and reflected to Q and Q hears the second sound.
The extra distance travelled by the second sound is two times the distance between P and the cliff,

2x400
4

Speed of sound : v = = 200 ms™!
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69.

70.

7L

72.

73.

C

At O, the path difference is zero.

If the two waves emitted are in anti-phase, then destructive interference occurs at O.
At P, path difference = 3 -2.8 = 02m = 20em = 2 4

Since the two waves emitted are in anti-phase, thus destructive interference occurs at P.

B

The ultrasound is emitted at the time of 0.1 s and the reflected pulse is received at the time of 0.5 s.

The ultrasound pulse takes a time interval of 0.4 s to travel to the car and back to the detector.
Thus, the ultrasound pulse reaches the car after a time interval of 0.2 s.
At that instant, distance of the car from the generator = v¢ = 340x 02 = 68 m

Distance travelled by the car during this time interval of0.2s = 68 -~ 64 = 4 m

Speed of the car = d_ 4 —oms
t 0.2
A
x (1) Sound waves are mechanical waves, not electromagnetic waves.
v 2) Sound waves need a material medium to travel, thus they cannot travel in vacuum.
* 3) All waves can form stationary waves, including sound waves.
C
Byd=vt
s (H + H+20x5) = (340) % (5) s H=800m
A
% A, To give constructive interference, path difference PS; — PSi must be an integral multiples of A.
However, PS; and PS need not be integral multiples of 4, e.g. A=2.54-1.54 = 14.
v B. The path difference may be 14, 24, 34, ...
The definite value cannot be determined.
v C. The path difference at P is at least equal to 1 4.
Between O and P, there is a point that the path difference is % A
At this point, destructive interference occurs and minimum loudness is detected.
v D. If $) and S; are in antiphase, then the type of interference will be reversed,
thus, destructive interference will occur at P.
o]
x 1) Ultrasound cannot sterilize drinking water, only ultraviolet radiation can sterilize drinking water.
v ) Ultrasound can be used to detect cracks in railway or machines.
v 3) Ultrasound can be used to smash kidney stones, break them into smaller picces.
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74.

75.

76.

77.

78.

A For sound travelling from X towards the right along a straight line,
P and @ should be along the same line,

v B. The speed of sound v is calculated by : v = d/ ¢,
If the distance d is reduced, the percentage error of & will increase,
thus the percentage etror of v will increase.

v C. If distance 4 increase, time # will also increase, the calculated value of v should be unchanged.
x D. The distance PQ can be any value, not necessary to be integral multiple of wavelength of sound.
D

Two musical notes having different waveforms can give different quality of sound,

and this can be distinguished as two different sounds by human ears.

C
Speed of sound in air is smaller than that in water, thus, speed of sound in air < x.

Speed of light in air is greater than that in water, thus, speed of light in air > y.

v A. ‘When we are close to an airplane taking-off, the noise should exceed the threshold of pain.
Thus, 130 dB may be possible.

v B. At a rock concert, the noise may be very large and close to the threshold of pain.
Thus, 110 dB may be possible.

x C. Normal conversation between two persons should be around 60 dB.
Thus, 80 dB is NOT a typical level.

v D. Inside a library, it may be very quiet.
Thus, 30 dB may be possible.

D
x 0 Both longitudinal waves and transverse waves can transmit energy from one place to another.

@) Speed of sound waves in solid > speed of sound waves in liquid > speed of sound waves in air
v 3 Infra-red radiation is a kind of electromagnetic wave, with wavelength longer than visible light.
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Part A : HKCE examination questions 2. <HKCE 1991 Paper I-4>
The below figure shows the set-up to study the interference of sound. P, 0 are two identical loudspeakers. PC = 2.05 m and
1. <HKCE 1988 Paper1-5> QC=231m.
Two small loudspeakers P and Q emit sound wave of the same frequency and intensity. A microphone connected to a CRO is 4 Microphone

moved along the line YX as shown in the figure below. A trace on the screen is also shown in the figure.
C To oscilloscope
P

------------------------------ a
generator C f.

B
Q f
e (a) Initially only P is connected to the signal generator and sound is emitted. A microphone connected to an oscilloscope is
placed at point C. The below figure shows the trace on the oscilloscope. The speed of sound in air is 325 m s, Find
(a) Itis given that the time base setting is 0.1 ms cm™.. the frequency and wavelength of the sound. (5 marks)
(i) What is the frequency of the sound ? (3 marks)
e
Timebase /
ol
(i) Is this frequency below, within or above audible range ? (1 mark) qusicm

(b) The amplitude of the trace shows a maximum when the microphone is at C (on the perpendicular bisector of PQ) and
gradually decreases to a minimum at B.

(i) Explain briefly why this happens, (2 marks)
(b) Now both P and Q are connected to the signal generator and they emit sound of the same frequency and intensity as in
part (a). Interference is observed when the microphone is moved along AB.

i) Is the interfe f d at tructi destructi lai .
(if) 'Write down an cquation to show the relationship between the distance PB, OB and the wavelength 4. (2 marks) ® s the interference of sound at € constructive or destructive ? Bxplain your answer ( i)
ify C d with (a), how do the pitch and loudnq th
(ifi) Tf PB =3.04 m and QB = 3.12 m, caleulate the speed of sound in air. (3 marks) @) Compared with (z), how do the pitch and loudness of the sound at C chenge ? (2 marks)
| (i) The amplitude of the trace on the oscilloscope is not zero at the positions of destructive interference. Suggest two c
possible reasons. (2 marks)
(iv) How would the distance CB be affected, when sound of a lower frequency is used ? (1 mark)

(iv) A student says that alternate constructive and destructive interference will also be observed along XY. (X is the

(¢) If loudspeaker P is disconnected from the signal gencrator when the microphone is still at B, how would the period and * mid-point of PQ.) State whether his statement is true or false. Explain briefly. (3 marks)
amplitude of the trace be affected ? (2 marks)
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3. <HKCE 1996 Paper 1-4>

The figures below show the traces on a CRO of three notes produced by different musical instrument.
(Note : The settings of the CRO remain unchanged.)

TTTT I T
) 1 ::

4 VLJ.. (}

oo EAREEN

ifs it

&
¥
H

+
+
T
i

Note X Note ¥ Note Z

(a) Which of the notes is produced by a tuning fork ? (1 mark)

(b) Compare the pitch and loudness of the three notes. Explain briefly. (4 marks)

4. <HKCE 2000 Paper 1 - 9>

Barrier

-1

Figure 1 Figure 2

Figure 1 shows a vibrator producing straight water waves in a ripple tank. Figure 2 shows a loudspeaker which is emitting
low-frequency sounds.

(a) You are given the following equipment :
a cork, a slinky spring, a candle and matches, a ruler.
Select suitable equipment and describe

(i) amethod to demonstrate that the water waves in Figure 1 are transverse, and (2 marks)

(i) amethod to demonstrate that the sound waves in Figure 2 are longitudinal. (2 marks)

DSE Physics - Section C : Question PC - WA6-Q /04
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4.

(b) A barrier with an opening is placed in the ripple tank as shown in Figure 1.

(i) In the figure below, draw the wave pattern formed on the other side of the barrier. Name this wave phenomenon.

(3 marks)

(ii) The wavelength of the water waves is increased as shown in Figure 3.

(1) Suggest two methods which can be used to increase the wavelength of the water waves.

Barrier

Vibrator

Figure 3

(2 marks)

(2) OnTigure 3, draw the wave pattern formed on the other side of the barrier. (2 marks)

| Rimof

/ speaker cones

Figare 4

O

Figure 4 above shows a loudspeaker unit with two speaker cones, a big one and a small one. One speaker cone emits
low-frequency sounds and the other emits high-frequency sounds. The sound waves generated by the speaker cones will
bend around the rim of the cones in a way similar to water waves bending around corners of obstacles.

‘Which cone is more suitable for emitting high-frequency sounds ? Explain your answer, (3 marks)
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5. <HKCE 2001 PaperI-6>
Explain the following phenomena :
(a) In a thunderstorm, lightning is seen before thunder is heard:- (1 mark)
(b) Sound waves can bend round a corner but light cannot. (2 marks)

6. <HKCE 2002 Paper 1- 5>

Computer

51
e P (Mary)

® () (Susan)

L]

Two identical loudspeakers $) and Sz are connected to a computer. The set-up generates a sound of frequency 200 Hz. Mary
and Susan stand at positions £ and Q in front of the loudspeakers, where PSy = 6.10 m, PS; = 8.65 m and QS = 085 The

speed of sound in air is 340 m 57!,

(a) Find the wavelength of the sound emitted by the loudspeakers. (2 marks)
(b) (i) Find the path difference at P from S;.and S,. (1 mark)
(ii) Explain whether Mary will hear a loud or a soft sound. (2 marks)

(c) The set-up now generates sound of frequencies 200 Hz and 400 Hz alternately. Susan then predicts that constructive
and destructive interference will occur alternately at 0. Explain whether Susan is correct or not. (2 marks)
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7.

< HKCE 2003 Paper I- 7>
,:"D:vicc\\.
{
Figure 1
Chemical
solution
Metal pipe — L

In a factory, an engineer uses a device to monitor the thickness of the wall of a metal pipe used for conveying chemical
solutions. The device consists of a transmitter and a receiver. During the test, the device is placed on the surface of the pipe.
The transmitter emits an ultrasonic pulse of frequency 2 x 10 Hz. The pulse travels with a speed of 6 x 10® m s™* inside the
wall. The pulse is reflected from the other surface of the wall and is recorded by the receiver (see Figure 1). The device is

connected to a CRO, which displays the transmitted and reflected pulses (see Figure 2).

Figure 2

(a) Find the wavelength of the pulse inside the wall.

(2 marks)

(b) Which of the two pulses in Figure 2 is the reflected pulse ? Explain your answer.

(2 marks)

(¢} The engineer conducts the test every five weeks and measure the total time of travel of the pulse inside the wall. The

resuits are shown in the below table.

Time ¢/weeks 0 5 10 15

20 25 Ly

Total time of travel / 1076 s 14.5 14.0 133 12.8

12.2 11.5

Thickness of the wall d/mm

(1) Show that the thickness of the wall at time ¢ = 0 is 43.5 mm.

(2 marks)

BB NSV AR s A v meAs w saaa -
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7.

(c) (i) Plota graph of the thickness of the wall 4 against time ¢ on the graph below, with d ranging from 0 to 50 mm and ¢
ranging from 0 to 40 weeks. (5 marks)

(iii) The pipe has to be replaced when the thickness of the wall drops to 30 mm. Using the graph in (c) (ii), estimate the
time at which the pipe has to be replaced. (2 marks)

@

Figure 3

Figure 3 shows the CRO display of the test result on a certain day. The engineer points out that there may be a small
crack in the wall of the pipe. Explain how the engineer arrives at such a conclusion. (2 marks)

DSE Physics - Section C : Question PC-WA6-Q/08
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8. <HKCE 2003 Paper I-5>
4 To CRO
P x4 (D—/
/ ] Microphone
__________________________ T
Q
B
The Figure above shows two loudspeakers P and O emitting sound waves which are of the same frequency and in phase. As
a microphone is moved along the line AB, the amplitude of the trace displayed on the CRO is found to increase and decrease
alternatcly.
(a) Name the wave phenomenon observed. (1 mark)
(b) The amplitude of the trace reaches a maximum when the microphone is placed at a point X, where PX = 1.74 m and
OX=1.96 m. A student says that one possible wavelength of the sound waves is 0.44 m. Explain whether the stadent is
cotrect or not. (3 marks)
9. <HKCE 2005 PaperI-6>

You are provided with the apparatus shown in the Figure below.

signal generator

PN g
<,
L two identical e
e loudspeakers -

Describe how you should use the apparatus to conduct an experiment to demonstrate the interference of sound waves. You
may use additional apparatus if necessary. (4 marks)
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10.

< HKCE 2007 Paper I - 6>

John wants to find out the time he takes to run 100 metres. A starter at the starting point uses a horn to emit a sound signal of
frequency 425 Hz to notify John to start running. A time keeper presses a stop watch to record the time when he hears the
sound signal as shown in the figure below. Given that the speed of sound in air is 340 m s™1.

100 m

— F John’s starting position
* i
time keeper’s position starter’s position

() Find the wavelength of the sound signal emitted by the horn. (2 marks)

(b) (i) Find the time ¢ taken by the sound signal to travel 100 metres. (1 mark)

(i) As it takes time ¢ for the sound signal to travel from the starter to the time keeper, David suggests the following
ways to reduce the time delay ¢:

L. using a hom emitting sound of higher frequency;
2. lowering a flag instead of using a hotn to notify the time keeper.

Explain whether each of the above suggestions will work. (4 marks)

DSE Physics - Section C : Question PC-WA6-Q/10
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11, <HKCE 2007 Paper I-10>
/ loudspeaker q CRO

el p Y X microphone

R &

\ loudspeaker

In the above Figure, two identical loudspeakers P and @ are connected to a signal generator. Position 4 is the midpoint of
PQ. A microphone connected to a CRO is moved along BC to measure the loudness of the sound. The amplitude of the
CRO trace increases as the loudness of the sound detected increases. The Figure below shows the result.

Amplitude of the
CRO trace

— Position of microphone

B X Y
(a) (i) Explain why the loudness of the sound varies at different positions along BC. (2 marks)
(ii) State ONE reason why the amplitude of the CRO trace is NOT zero at position X. (1 mark)
(b) HPY=3510mand Q¥=5.78 m, find
() the path difference at position ¥ from Pand 0 ; (1 mark)

(ii) the wavelength of the sound. (2 marks)
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12.

<HKCE 2009 Paper I-11>

A tsunami is a kind of large-scale water wave that is commonly generated by earthquakes. The Figure below shows a
simplified tsunami detection system. Sensor X on the seafloor can detect earthquakes and tsunamis. When a tsunami is
detected, an ultrasound signal will be sent from Sensor X to Device Y on the sea surface. Device ¥ will immediately transmit
2 microwave signal to a satellite and the satellite will send the microwave signal to the Tsunami Warning Centre on land.

Satellite
W
40000 km
36000 km Tsunami
Warning Centre
Device Y floating
on sea surface Shore Land
D
6km \\\\ i
\_\ Sea MO !
N < N
Sensor X resting fs %o &
on seafloor s 3
o e i
17774 4 ’ d

s

(2) What is ultrasound ? (1 mark)

(b) Given:
Distance from the Sensor X to the shore = 1 800 kin
Distance from Sensor X to Device ¥ = 6 km
Distance from Device ¥ to the satellite = 36 000 km
Distance from the satellite to the Tsunami Warning Centre = 40 000 km
Speed of ultrasound in water = 1500 m s~
Speed of microwave = 3 x 10®ms™
Average speed of tsunami on the sea surface = 250 ms™

Can the Tsunami Warning Centre receive the signal one hour before the arrival of tsunami to the shore ? Show your

calculations. (Assume that when a tsunami arrives at the water surface vertically above Sensor X, X sends a signal to
Device Y.) ‘ (3 marks)

DSE Physics - Section C : Question PC-WA6-Q/12
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12. (c) Explain why ultrasound is not used to transmit signals from the satellite to the Tsunami Warning Centre. (1 mark)

(d) Afier receiving the signal from the satellite, the Tsunami Warning Centre will send a warning signal to the alarm stations
in neighbouring cities. John suggests using ulirasound to transmit the warning signal, while Peter suggests using radio
wave to transmit the warning signal. Explain which suggestion is more appropriate. (2 marks)

13. <HKCE 2010 Paper I- 6>
The Figure below shows a metal string stretched over two wedges. Kathy plucks the string and a sound is heard.
/ Q

,/77& 7

(a) Describe how the sound is produced by the string. (3 marks)

stretched metal string

(b) State one difference and one similarity in the nature of the wave on the string and the sound wave produced. (2 marks)

Difference :

Similarity :
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14, <HKCE 2011 PaperI-8§>

Two identical loudspeakers J and X are connected in parallel to a signal generator as shown in Figure (a). They are emitting
sound waves of frequency 850 Hz. Point Pis 1 m and 1.4 m away from J and X respectively.
Given : speed of sound = 340 m s~

Im £
J
Fi
igure (a) T4m
signal
generator 7]
K
(a) Determine the wavelength of the sound produced. (2 marks)
(b) Determine the type of interference occurring at P. (3 marks)

(¢} Another point @ is 1.4 m and 1 m away from J and X respectively as shown in Figure (b). Mary walks along the straight
line PQ.

Figure (b)
signal
generator

Sketch a graph in Figure (c) to show the variation of the loudness of the sound that Mary hears between P and Q.
(2 marks)
loudness
A

Figure ()

i
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14. (d) Now loudspeaker X is disconnected and a microphone connected to a CRO is placed at P as shown in Figure (d).
Loudspeaker J is emitting sound waves of frequency 850 Hz.

P
microphone

Figure (d} P o to CRO

generator <7

The waveform of the sound received by the microphone is displayed on the CRO as shown in Figure (¢).

4R /]

Figure (e}

The settings of the CRO remain unchanged.

(© If the microphone is moved closer to loudspeaker J, describe the change of the waveform displayed on the CRO.
(1 mark)

(i) Now the microphone is returned to P and the sound emitted by loudspeaker J is changed to 425 Hz, sketch the
waveform displayed on the CRO in the Figure below. (1 mark)
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Part B : HKAL examination questions

15, <HKAL 1984 Paper IIB - 3 >

In the figure below, a signal generator G is connected to two loudspeakers Ly and Lz placed 3 m apart. The signal generator
gives out a frequency of 680 Hz to the two loudspeakers that give out the sound waves in phase. The speed of the sound
waves is 340 m 5™,

«Z

(a) A microphone is used to detect the sound intensity given out by the two loudspeakers.

(i) Describe the variation in the signal detected by the microphone when it moves along the line 4B, which is the
perpendicular bisector of Ly L. (1 mark)

(i) Describe the variation in the signal detected by the microphone when it moves slowly along line X¥, which is
parallel to L; Lz. (1 mark)

(b) Point Z in the above figure represents a point at which a minimum intensity sound is heard. When the loudspeaker L, is
disconnected, explain the change of the intensity of the sound heard at Z, (2 marks)

16, <HKAL 2004 Paper I-3>

ship air
X

sonar X5¢° 40“}’

p
p
P
s
7
/‘

submarine

sea

A ship equipped with a sonar system is used to detect objects in the sea. Ultrasound of frequency 25 kHz are sent towards the
seabed. The ultrasound, which then propagate at an angle of 50° to the sea surface, are reflected from a submarine back to
the ship after 0.15 5. (Given: speed of sound in air = 340 m s~ ; speed of sound in sea water = 1500 ms™)

(2) Find the wavelength of the ultrasound in sea water. (2 marks)

(b) Calculate the vertical distance of the submarine beneath the sea surface. (2 marks)

(c) Some of the ulirasound reflected by the submarine propagate along the dotted line and emerge into the air at X
Calculate the angle of refraction in air. (3 marks)

(d) s it possible for the ultrasound, at certain angles of incidence, to undergo total internal reflection when it travels from
sea water to the air ? Explain. (2 marks)

(e) Explain why radar using microwaves arc not suitable for detecting objects in sea water. (1 mark)
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Part C : HKDSE examination questions

17. <HKDSE Sample Paper IB - 10 >

ship : air
X

'
|
|
13

sonar X50° 40"5‘ i
1
]
1

/'/
="

The figure above shows a ship equipped with sonar. The sonar emits ultrasonic waves of frequency 25 kHz into the sea. The
waves propagate at an angle of 50° to the surface of the sea and are reflected from a submarine back to the ship after 0.15 s.

Given : speed of sound in air = 340 m s™!

speed of sound in sea water = 1500 m s~

(a) Calculate the vertical distance of the submarine bencath the sea surface. (2 marks)

(b) Some of the reflected waves propagate along the dotted line and emerge into the air at X, Calculate the angle of
refraction in air. (2 marks)

(¢) Is it possible for ultrasonic waves, at certain angles of incidence, to undergo total internal reflection when they go from
sea water to the air 7 Explain, (2 marks)
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18. <HKDSE Sample Paper IB - 6 >
/loudspeakcx CRO
o] P Y% microphone
1 X >:k

signal generator AP e e Op

\ loudspeaker

The above Figure shows two identical loudspeakers P and Q connected to a signal generator. Position 4 is the mid-point of
PQ. A microphone connected to a CRO is moved along BC. The amplitude of the CRO trace increases as the loudness of
the sound detected increases. The Figure below shows how the amplitude of the CRO trace varies with the position of the

microphone.
Amplitude of the
CRO trace
: .
; |
N 1
i :
1
0 - “—3 Position of microphone

B X b4 C

(@ () Explain why the loudness of the sound varies along BC. (2 marks)

(i) State ONE reason why the amplitude of the CRO trace is NOT zero at position X. (1 mark)

(b) IfPY=35.10 mand QY= 5.78 m, find the wavelength of the sound. (2 marks)




19. < HKDSE 2020 Paper 1B -6>

The set-up in Figure 6.1 is to find the speed of sound in air. Two identical microphones 4 and 5 are
connceted to a timer and placed on a bench top as shown. The timer can be triggered to ‘start’ and “stop’
timing using the respective microphones to feed signals to the START and STOP terminals of the timer,

timer

| 000 Ims/;xs

bench top START  $TOP

N\ B pot- R

ure 6.1

— =

(a) You are given a hammer and a metal plate ( Q‘X ). Use ‘X’ to indicate a suitable focation on
Figure 6.1 where the hammer should hit the plate so as to generale a sharp loud sound o be received by
the microphones in this experiment. State an additional piece of apparatus needed and the measurements
to be made in this experiment. {3 marks)

() The separation between 4 and B is set at 6,280 m. The experiment is repeated to obtain a fow readings of
the timer as follows:

801 s, 838 ps, 539 ps, 821 ps
(i) Find the speed of sound in air. Show how you would treat the data obtained in the calcutation.

(i) Suggest one adjustment to the experimental setting so as to obtain a more accurate result.
{3 marks)
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Question Solution

1. (@ (i) Period T=0.1x5
= 0.5ms

Frequency: f = % = FIIF = 2000 Hz
LI X

(if) Within the audible range

(b) (i) Constructive interference at C

Destructive interference at B
(iiy OB-PB = LA

(ii)) 2 = 2x(3.12-3.04) = 0.16 m

v = fA
= 2000 x0.16 = 320 ms™!

{iv) larger

(c) Period unchanged

Amplitude increases

2. (a) Period = 4x0,1 = 0.4ms

1
Frequency = — — = 2500 Hz
0.4x107
Wavelength A = Ve 825 o 0.13m
£ 2500

() (i) Pathdifference = 2,31 -2,05 = 026m = 2 A

». Constructive interference
(ii) Pitch remains unchanged
Loudness increases
(iii) Any TWO of the following :
*  Noise from surrounding (OR background noise)

Reflection of the loudspeaker’s sound at the walls

{1

[t
1]

(1

{1

2]

12}

121

{1

(1
{11

*
*  The intensities of the sound from P and Q reaching the microphone may not be equal.
*

The microphone has finite size
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(b) (iv) False [1]
The path difference along XY is always equal to zero.
The interference is always constructive along XY. 2]
(a) Note Z (1]
(b) All of the notes X, ¥ and Z have the same pitch since they all have the same frequency. [2]
However, note X has the greatest loudness since note X has the greatest amplitude [1]
and note Z has the smallest loudness since note Z has the smallest amplitude. 1]
(a) (i) Place the cork in the ripple tank. [1]
The cork moves up and down. m
(ii) Place the candle which has been lighted up in front of the loudspeaker. [11
The flame moves forward and backward. (OR The flame moves to and fro.) [1]
® O
< Correct shape > M
< Wavelength remains unchanged > [1
The phenomenon is diffraction. 1
(i) (1) ® Increase the depth of the water in the ripple tank. 1
@ Decrease the frequency of the vibrator. m
@ U
: < Correct shape > [11
< Diffraction is larger than (b) (i) > [1]
(c) The smaller speaker cone is more suitable for emitting high-frequency sounds. [1]
Since the wavelength of high-frequency sounds is shorter, diffraction is less. [1]
Thus a smaller cone is used to increase its degree of diffraction. [1]
(a) The speed of light in air is much higher than that of sound. [1]
(b) The wavelength of light is much smaller than that of sound. {11
Thus the degree of diffraction of light is much smaller. 11
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@ v=sr2 [1] 7. (c) (i) <Two axes labelled > 1]
(340) = 200A & A =17m (1 < Range of scale correct > ]
(b) () Pathdifferenceat P = 8.65 — 6.10 = 2.55m i < Points correctly plotted > [2]
255 < Straight linc drawn > 1]
(ii) PathdifferenceatP = 2223 = 1.5 . f1]
& (iii) From the graph, d drops to 30 mm at ¢ = 37.5 weeks [1]
Destructive interference occurs; so Mary will hear a soft sound. [1] Time at which the pipe has to be replaced = 37.5 weeks [
Susan is in t. The path diff t Q from Sy and S5 i
© Susan ooree R HeTEnigD OOl oS iSZSee. a (d) Between the transmitted pulse and the pulse reflected from the wall,
constructive interference will always occur at 0. [1] i .
there is another pulse of smaller amplitude (3]
which should be reflected from the crack. 1]
(@ By v=/%
(6x10% = (2x 1092 1
A =3x103m 1] 8. (a) interference [1]
(b) Xis the reflected pulse 1 (b) Path difference at X = 1.96 - 1.74
since the amplitude of the reflected pulse should be smaller. [11 = 02m (1
If the wavelength is 0.44 m, then the path difference is § A [1]
: vt _ (6x10%)-(14.5x107) . . . .
© ® d= o T ——————— 1] and thus the amplitude at X should be minimum but not maximum, so the student is not correct. [1]
= 0.0435m = 43.5 mm [1]
@ 9. Connect the two loudspeakers to the signal generator. m
i
Time ¢/ weeks 0 5 10 15 20 25 Adjust the frequency of the signal generator to give a sound note that can be heard. (11
Total time of travel / 10~ s 145 | 140 | 133 | 128 | 122 | ILs Walking in front of the two loudspeakers, [
Thickness of the wall d/mm 435 42.0 39.9 8.4 36.6 34.5 alternate loud and soft sound can be heard. [
<OR>
d/mm o
50 t Connect the two loudspeakers to the signal generator. [1]
Adjust the frequency of the signal generator to give a suitable sound note. 1]
“«.,_* Connect a microphone to 2 CRO and move the microphone in front of the two loudspeakers, [11
40 alternate maxima and minima can be observed on the CRO. m
30 NEnn : 10 @ v=rA4 (1
(340) = (425) A
A=08m (1
20 |
: ® 6O =210 0505 m
v 340
10 "
(i) 1. Itdoesnotwork [1]
since the speed of sound is not affected by the frequency. 1]
0 sndsH > ¢/ wecks 2. Tt works {1]
0 10 20 30 40 since the speed of light is very high, time delay becomes negligible. 11
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11. (@ (i) Along BC, interference ocours. [13
Constructive interference gives loud sound and destructive interference gives soft sound. [1]
(ii) Any ONE of the following : [1]
%*  There is background noise.
*  Sound is reflected by the surrounding walls.
* P and O do not have the same amplitude.
%  The microphone is not a point receiver.
(b) (i) Pathdifference = 5.78 - 5.10 = 0.68 m 1
(i) A =068=22 [11
A =034m {1
12.  (a) Ultrasound is sound wave of frequency higher than 20 000 Hz, [1]
3
(b) Time for tsunami to reach the shore = 1800 X 107 _ 7509 ¢ 1
250
3
Time required for the travel of the signals = 6000 an 76000 x 107 _ 4258 [1]
1500 3 x 10
Time left for announcing warning signal = 7200 —4.25 = 7195.75s > 1h [1]
The system can meet the requirement.
(c) Ultrasound cannot travel in outer space. 11
(d) The speed of radio wave is higher. 1]
Therefore, Peter’s suggestion is more appropriate. [1]
13.  (a) When the string vibrates up and down, 13
the air nearby will be forced to move [1]
and the sound wave travels outwards. [1]
(b) Difference : (any ONE) [1]
% Wave on the string is transverse but sound wave is longitudinal.
*  Wave on the string is stationary but sound wave is travelling,
Similarity : (any ONE) [1}
*  Both waves are mechanical waves.
% Both waves need material medium for propagation.
14. (@ v=fA4 {11
(340) = (850) 4
A=04m [1]
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14. (b) Pathdifferenceat? = 14 - 1.0 [1]
=04m
=14 [1]
Hence, constructive interference occurs at P, 1
(©)
IGMRTeRS < maximum at P and 0 > 1]
<all correct > [1]
I 1 T T T T L} T T ;
P Q
(d) () The amplitude of the waveform will increase. [1]
@)
/ /T
< same amplitude but with double period > 1
15. (a) (i Sound of maximum intensity is heard, and the intensity decreases along AB. [1
(i) Alternative maximum and minimum intensity is detected along XY [1]
(b) There is a minimum intensity sound at Z because destructive interference occurs there
and the two waves arriving at Z exactly cancel. [1]
When L; is disconnected, no such cancellation occurs, as only one wave arrives.
Thus the intensity increases. [1
16. (a) By v=fA
s (1500) = 25 x 10%) A [1]
A = 0.06m {1
(b)- Distance between the ship and the submarine = 4% (1500) x (0.15) = 112.5m 13

Vertical distance = 112.5 x sin 50° = 86.2m

[1
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16. (c) The angle of incidence at. X = 50° [11
sin50° _ 1500 1]
sinr 340
r=10° m
(d) No, the ultrasound refracts towards the normal 1
since ultrasound travels faster in water than in air. 1
(¢) Microwaves would be absorbed by water effectively. [13
17. (a) Vertical distance = % x (1500) x (0.15) x sin 50° [1}
= 862m f1]
@ =D 1
sinr 340
F= 100 ¥y
(c) No, ultrasonic waves travel faster in sea water than in air, M
so they are refracted towards the normal and no total internal reflection is possible when they go from water to air. [1]
18. (@) (i) Along BC, interference occurs. [11
Constructive interference gives loud sound and destructive interference gives soft sound. n
(ii) Any ONE of the following : [1]
% There is background noise.
*  Sound is reflected by the surrounding walls.
* P and Q do not have the same amplitude.
*  The microphone is not a point receiver.
(b) Path difference = 2 A
. 578-510 = 2 [
A =034m [1]
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