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Hearing High Tones

Mew York area leenagers have
begun using a text-message ring
lone with a fregqueancy oo high for
miost adults 1 hear.
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How big is a decibel? In the next series, successive samples are reduced by just one decibel.

El

THE UNIVERSITY OF NEW SOUTH WALES

Broadband noise decreasing by 1 dB steps.

One decibel 1s close to the Just Noticeable Difference

(JND) for sound level. As you listen to these files, you
will notice that the last is quieter than the first, but it is
rather less clear to the ear that the second of any pair 1s
quieter than its predecessor. lO*logm(l 26)=1,s0to

increase the sound level by 1 dB, the power must be
increased by 26%o, or the voltage by 12%.
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source power
P

intensity at
surface of sphere

The energy twice as far from the
source is spread over four times
the area, hence one-fourth the intensity,

eAnimation courtesy of Dr. Dan Russell, Kettering University



eAnimation courtesy of Dr. Dan Russell, Kettering University
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WS5R-88D Imagery of Moore, Oklahoma Tornadic Supercell { 3 May 1999 )

Doppler Radar



Red Shift



F-18 at Mach = 1.4, altitude = 35,000 ft
http://www.nasa.gov/centers/dryden/news/FactSheets/FS-033-DFRC.html

eAnimation courtesy of Dr. Dan Russell, Kettering University



Uniball pen cap L=5.5cm

Closed-open air column

f, ~1500 Hz
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eAnimation courtesy of Dr. Dan Russell, Kettering University
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eAnimation courtesy of Dr. Dan Russell, Kettering University






FI1G. 5.6

A schematic representation ol the ear,

illustrating the overall hearing
mechanism. Sound waves in the outer
ear cause mechanical vibrations in the
middle ear, and eventually nerve
impulses that travel to the brain (o be
interpreted as sound.
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(1) Vocal fold

(2) Vestibular fold
(3) Glottis

(4) Aryepiglottic fold
(5) Epiglottis



Viscous grease

Mass M

Air from
lungs A - > B R > C tract

FIGURE 14.5 The mass M is a physicist's analogy to a vocal cord; it is merely a minor detail that it is not a pair. For
sufficiently large airflow, M will undergo steady oscillations, thus periodically changing the flow; that is, creating sound
waves. (From Fundamentals of Musical Acoustics by Arthur H. Benade. Copyright © 1976 by Oxford University Press, Inc.

Reprinted by permission.)



FIRST FORMANT
14 WAVELENGTH
500 HERTZ

SECOND FORMANT
U4 WAVELENGTH
1,500 HERTZ

e

FOURTH FORMANT
774 WAVELENGTH
3,500 HERTZ

FORMANTS correspond to standing waves, or static patterns of air-
pressure oscillations, in the vocal tract. Here (he first four formants
are shown as standing waves in cylindrical tubes, the schematic equiv-
aleat of the vocal tract (colored areas in drawings). The sine waves
represent the amplitede of the pressure differential. which is always
maximal at the glottal end and minimal at the lips. For the lowest for-
mamt 3 quarter of a wavelength is within the vocal tract and, if the

tract is 17.5 centimeters long, the formant’s frequency is abowt 500
hertz (cycles per second). The second, third and fourth formants are
3/4,5/4 and 7/4 of a wavelength, and their frequencies vary accord-
ingly. If the area of the vocal tract is decreased or imcreased at a piace
where the formant's pressure amplitode s st 2 minimem (arrows),
that formant’s frequency is respectively lowered or raised; the same
change in area has the opposite effect if it is at 2 pressere maximum.
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Aaaaahhhhhh - I'm Darth Vader



