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Figure 2.1: A time-lapse view of a standing wave showing the nodes and antinodes present. It is
so named because it appears that the energy in the wave stands in certain places (the antinodes).
Standing waves are formed when two waves of equal frequency and wavelength move through a
medium and perfectly reinforce each other. In order for this to occur the length of the medium
must be equal to some integer multiple of half the wavelength of the waves. In the case of this
standing wave, the medium is two wavelengths long (4 half wavelengths).
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Sound Sound
Source of sound Intensity Intensity [W)

Level (dB) \nZ)
Threshold of hearing 0 1x10712
S 20 1x1071
Whispering 40 1x10°
Talking softly 60 1x10°°
Loud conversation 80 1x10~
Yelling 100 1x 1072
Loud Concert 120 1
Jet takeoff 140 100

Frequency Sound Sound Relative
(Hz) Intensity - / Sound

Level (dB) sl (f_) Intensity

50 43 20x107" 13,000
100 30 1.0x107° 625
200 19 79x107" 49
500 11 13x107" 8.1
1,000 10 1.0x107" 6.3
2,000 8 6.3x107'2 39
3,000 3 20x10712 1.3

4,000 2 1.6x107" 1

5,000 7 50x107" 3.1
6,000 8 63x10712 39
7,000 11 13x107" 8.1
8,000 20 1.0x107%° 62.5
9,000 22 1.6x10°° 100
14,000 31 13x107° 810

Table 1.1 Decibel levels for typical sounds

Table 1.2: Sound intensity and sound
intensity level required to perceive
sounds at different frequencies to be
equally loud. A comparison of relative
sound intensities arbitrarily assigns
4,000 Hz the value of 1.
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Figure 6.11: The bell of a brass instrument
causes lower modes to reflect prior to
reaching the end of the instrument. This
smaller wavelength for the lower modes
increases their frequencies, forcing them to
approach the harmonicity of an open pipe.
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Figure 6.14: A hole drilled on the side of
a pipe changes the acoustic length of the
pipe. The larger the hole, the closer the

acoustic length will be to the hole
position.
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