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Annexure 1.¢f
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HOW SOUND IS PRODUCED?
Sound energy is a form of kinetic energy caused by the
physical vibration of air particles or molecules. The
particles collide with other neighboring particles causing
them to vibrate. These vibrations travel in a straight line.
When they reach our ears, we perceive them as sound.
The particles vibrate about their position until they reach
an equilibrium. The vibrations, and hence sound, are
transmitted in the form of a wave, known as a sound
wave. The particles vibrate in the same direction as the
wave propagates. Such type of wave is known as a
longitudinal wave. The sound waves carries energy
and keeps traveling until it loses energy.
WHERE DOES SOUND ENDS UPT?
Professor Robert Matthews, an Oxford Physicist © and
staff writer in the BBC Science Focus Magazine
writes:

o Berg, R. E., & Stork, D. G. (2005). "Book: The Physics of
Sound” (3rd ed.). Pearson.

Sound Energy: Definition, Examples, and Facts (sciencefacts.net)
https:/Iwww sciencefacts netfsound-energy. html

SEE ALSO: The Article in Britannica Encyclopedia

Berg, Richard E. "sound”. Encyclopedia Britannica, 20 May. 2024,
https:{fwww britannica.com/sciencefsound-physics

e Robert Matthews, Physicist, After studying physics at Oxford, Robert
became o sdence writer. He's wisiting Professor in Sdence at Aston
University.

https:{fwww scencefocus. comfauthorirobert-matthews
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To create a sound, we have to set matter - whether it's
a gas like air, a liquid or even a solid material - in
regular motion, creating a wave of specific
frequencies, which we hear as a sound of a particular
pitch.

Setting matter in motion like this obviously requires
energy, which will inevitably become dissipated as
the waves pass through the air and more solid
materials. Eventually the motion ceases entirely
and no more sound can be heard - producing
silence. ©

GRADUAL REDUCTION IN THE

STRENGTH OF SOUND:

Audio attenuation refers to the gradual reduction in the
strength of sound waves as they travel through a medium

In simple terms, audio attenuation can be thought of as the loss
of sound energy as it travels through a medium. This can
result in a decrease in the volume and darity of the sound being
transmitted.

SOME FACTS ABOUT SOUND WAVES:
In science, sound is defined as
= The transfer of energy from a vibrating object in
waves that travel through matter.
= All sound waves begin with vibrating matter.
= The vibrations generate longitudinal waves that
travel through matter in all directions.
Most sounds we hear travel through air, but sounds can
also travel through liquids and solids.
In other words:

o Where do sound waves end up? - BEC Sdence Focus Magazine
https:{fwww scencefocus. com/fscience lwhere-do-sound-waves-end-up



229 AP (et LBV S s ogy 6

For a sound to be heard you need three things:
= A vibrating object
= A material for the sound wave to travel through,
such as air (we call this a medium)

= Something to detect the sound e.g. your ear
Sound can pass through:
Solids e.g. sounds will pass through a wall or a glass
window
Liquids e.g. you can hear sounds in a swimming pool
when your head is beneath the water
Gases e.g. sound passes through air
Sound waves can reflect off surfaces. We hear reflected
sound as an echo. Hard, smooth surfaces are
particularly good at reflecting sound. This is why large,
empty rooms produce lots of echoes.
Sound cannot travel through a vacuum; it needs
a medium to travel through.
Human beings can generally hear sounds as low as 20
Hz and as high as 20,000 Hz (20 kHz).
Any sound above 20 000 Hz is called ultrasound. It is
too high pitched for humans to hear, but other animals
(such as dogs, cats, dolphins and bats) can hear
ultrasound.
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ﬂ Alec Wilkinson, the author of ten books and a staff wniter wrote an
article in The New Yorker Magazine. 5he said:

“In past times, people sometimes thought that all sounds that
ever existed were still present, hovering like ghosts.

Guglielmo Marconi, who sent the first radio message, in 1902, believed
that with a microphone that was sufficiently sensitive he could hear [esus
delivering the Sermon on the Mount, and in 1925 a wnter for the
Washington Post speculated thot a rodio wos copable of
broadcasting the voices of the dead A rodio transmits wibrations, he
wrote, and the voices of the dead "simply vibrate at a lower rate.”
Published in the print edition of the May 19, 2014, issue, with the
headline “A Voice from the Past

A Voice from the Past | The New Yorker By Alec Wilkinson (May 12,
2014)

https:{fwww newyorker.comimagazine/201 4/05/1 %la-voice-from-the-past
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ﬂ In 1902, Charles Sanders Peirce expressed this idea when he wrote:

"Give science only o hundred more centuries of incregse in geometrical
progression, and she may be expected to find that the sound waves of
Aristotle’s voice have somehow recorded themselves.”

The concept continued to be of interest throughout the second half of the
century, with David E. H. Jones discussing the subject in his "Doedolus”
column in the & February | 969 issue of New Scientist magazine, writing:

[A] trowel, like any flat plate, must vibrate in response to sound: thus, drown
over the wet surfoce by the singing plasterer, it must emboss a “pramophone-
type recording” of his song in the plaster. Once the surfoce is dry, it may be
played back.

Peirce, C. 5. (manuscript circa 1902), "Reason's Rules,” Collected Papers
vol. 5 (1 934), paragraph 542. The quote is from near the end.

David EH., Jones (I1982), The Inventions of Daedalus: A Compendium of
Plausible Schemes, W H. Freeman & Company, ISBN 978-0-7167-1412-5
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Berg, R. E., & 5tork, D. G. (2005). The physics of sound (3rd
ed.). Pearson.
Britannica, The Editors of Encyclopedio. "Sound Summary”. Encyclopedia
Britannica, 29 Apr. 2021, https/lwww.britannica.comisummary/sound-physics
, Accessed |6 July 2024.
e “As the partides in the medium vibrate, energy is lost to heat, viscous
processes, and mofecular motion. 50, the sound wave gets smaller and
smaller until it disappears.”
(Article: Does Light (unlike sound) Travel Forever? |, University of Wlinois
Urbana-Champaign,
The Grainger College of Engineering, Physics Van,
https:/lvan.physics.illinois.edulaskflisting/2 |1 368 )
(Article: Where do sound waves end up? - BBC Science Focus Magazine
https:{fwww sciencefocus. comfscience fwhere-do-sound-waves-end-up)
Daniel A. Russell from The Pennsylvania 5State University said in his article:
* As sound waves travel through the air, the amplitude of the sound
wave decreases (attenuates) as some of the energy carried by the
wave is lost to friction and relaxation processes in the gas {air) ™
(Acoustics and Vibration Animations, Daniel A. Russell, Graduote
Program in Acoustics, The Pennsylvania State University
https:{fwww.acs.psu eduldrusselliDemos/Absorption/Absor ption, html)
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ﬂ The Proceedings of the IEEE printed o letter from Woodbridge
entitted “Acoustic Recordings from Antiquity” in its August 1969
edition. In this letter, the outhor called attention to what he called "Acoustic
Archaeology" and described some early experiments in the field He then
described his experiments with making day pots and oil paintings from which
sound could then be replayed, using a conventional record player cartridge
connected directly to a set of headphones. He daimed to have extracted the
hum of the potter's wheel from the grooves of a pot, and the word "blue" from
an analysis of patch of blue colour in a painting.

(Woodbridge, R.G. (August [969), "Acoustic Recordings from
Antiquity"”, Proceedings of the IEEE, 57 (8); [1465—1466,
doi:1 0.1 109/PROC.196%.7314 )

In 1993, the idea was furthered explored by Archeology Professor Paul
Astrém and Acoustics Professor Mendel Kleiner who reported that they
could recover some sounds from pottery, mainly in the upper frequencies
(Kleiner, Mendel; Astrém, Paul (1993), "The Brittle Sound of
Ceramics - Can Vases Speak?”, Archeology and Natural Science, |: 66—72)
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ﬂ As discussed in an episode of Myth Busters (Episode 6. Killer Cable
Snaps, Pottery Record) while some generic acoustic phenomena can be found
on pottery, it is unlikely that any discernible sounds (like someone
talking) could be recorded on the pots, unless ancient people had
the technical knowledge to deliberately put the sounds on the
artifacts.

(Ancient Voices Recorded Onto Pottery, Discovery.com, 2006)
https://mythresults.com/episodef2

https:{go discovery.comitv-showsimythbustersimythbusters-database fancient-
voices-recorded-into-pottery/
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