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Sound

Practice 12.1 (p. 147)
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Let a and b be the distances between the boy and cliff A and the distance between the boy and cliff B respectively.


The first echo is heard at t = 0.8 s.


( 
s = vt 



2a = 340 ( 0.8


(
a = 136 m


The second echo is heard at 0.88 s later.


( 
s = vt 



2b = 340 ( 0.88


(
b = 149.6 m


Hence, distance between the cliffs = a + b = 286 m

5
Let s be the distance between the girl and the thunderstorm.


By s = vt,



 s = 340 ( 5 = 1700 m


The girl is 1700 m away from the thunderstorm.

6
When the boy talks into a can, the air inside the can vibrates and hence the bottom of the can vibrates back and forth with the sound waves. The vibrations then travel along the string and make the bottom of the girl's can vibrate back and forth. These vibrations then trigger the vibrations in air of the girl's can and the air in her ear. Therefore, she can hear what the boy says. 

Practice 12.2 (p. 155)
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(a)
Quality is something that distinguishes two musical notes even though they have the same fundamental frequency.


(b)
Overtones have frequencies that are multiples of the fundamental frequency of the note.


(c)
Loudness and pitch

5
Living and working in a noisy place is very irritating and stressful and constant exposure to loud noise can cause loss of hearing. Noise level at 130 dB can cause ear pain and for noise above 140 dB, permanent damage to the ear can be caused. 

Revision exercise 12

Multiple-choice (p. 158)
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Conventional (p. 159)
Section A

1
(a)
(i)
When the loudspeaker produces a sound, the loudspeaker cone moves in and out rapidly. 
(1A)




This stretches and compresses the air in front. 
(1A)




As a result, a series of rarefaction and compression travels through the air and the flame follows the motion of air.
(1A)



(ii)
By v = f(,
(1M)





 ( = 
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v

 = 
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340

 = 0.85 m
(1A)




The wavelength of the sound is 0.85 m.


(b)
Any two of the following:
(2 ( 1A)



The frequency of the signal generator is out of the audible range.



The amplitude of sound is too small.



There is a vacuum in the box.

Section B

2
(a)
Yes, notes X, Y and Z have the same pitch.
(1A)



It is because the CRO settings for the displays are the same and all displays have the same number of waveforms, i.e. they have the same frequency. Hence, they have the same pitch.
(1A)


(b)
Notes X, Y and Z have the same loudness.
(1A)



It is because the amplitudes of their waveforms are the same.
(1A)


(c)
Each note given out by an instrument has overtones added to the fundamental note.
(1A)



For notes of the same frequency given out by different instruments, they have the same fundamental note but different overtones,
(1A)



the frequencies of which are multiples of the frequency of the fundamental note and the amplitudes of which are different.
(1A)



Therefore, the resultant sound wave (overtones added to the fundamental note) given by different instruments sounds differently. 

3
(a)
(i)
Transverse wave
(1A)



(ii)
The vibrating string makes the air around it vibrate and the vibrations of air produce a sound.
(1A)



(iii)
The vibrations of the string make the air particles around the string vibrate, such vibrations stretch and compress air and form compressions and rarefactions.
(1A)




The compressions and rarefactions formed propagate outwards (and arrive at Neil's ear) and the propagation direction is parallel to the vibrations of air particles. 
(1A)



(iv)
Energy
(1A)


(b)
(i) & (ii)
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Correct line and label for 'WAVELENGTH'
(1A)




Correct line and label for 'AMPLITUDE'
(1A)


(c)
(i)
The pitch of the sound increases.
(1A)



(ii)
The wavelength of the wave decreases.
(1A)


(d)
Reflection
(1A)

4
(a)
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The light ray does not change direction in water.
(1A)



The light ray bends away from the normal at the interface of water and air and reaches the diver.
(1A)


(b)
(i)
(See figure in (a).)




Correct light ray for the total internal reflection at the prisms. 
(2 ( 1A)



(ii)
(Triangular) prism
(1A)


(c)
(i)
Echo is the reflected sound from an obstacle, e.g. the wreck or sea bed. 
(1A)



(ii)
Compare the reflection of sound at sea bed and the wreck, the echo time of the reflection at sea bed is longer.
(1A)




Hence, the wreck locates at a position where the echo time is shorter than normal.
(1A)


(d)
(i)
The echoes can be caused by the reflection at the shark and 
(1A)




the submarine. 
(1A)



(ii)
The reflection of sound follows the laws of reflections. If sound falls on a smooth surface and most sound is reflected back to the receiver, the echo received would be strong.
(1A)




However, if sound falls on an irregular surface, some sound is reflected into directions other than pointing to the receiver. The echo received would be weak.
(1A)

Physics in articles (p. 161)
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