'__hat one man calls God, another calls the laws of physics.”

-Nikola Tesla
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THE ABOUT
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» Relatively easy topic

» Take note of echo questions and calculations
MASTERY

P E + Tested in MCQ mainly, some Section A questions
" A N A LYS I S » Closely linked to chapter like ‘General Properties of
Waves'

EXAM
+ Light overall weightage
@ + Constitute to around 2.5% of marks for past 5 year
papers
WEIGHTAGE
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SOUND WAVES
SPEED OF SOUND IN MEDIUM

ECHO




SOUND WAVES

Compression Compression

B ARarefaction Rarefaction

g

Ear

When vibrating object alternately pulls or pushes on the layers of air adjacent to
it, it causes small but rapid changes in air pressure.

Compressions are regions where particles are pushed closer together, resulting
in higher pressure.

Rarefactions are regions where particles are pulled further apart, resulting in
lower pressure.
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SOUND WAVES

Sound waves are propagated as longitudinal waves whose
particles vibrate parallel to the wave motion direction.

Sound waves are mechanical waves, as they require a medium
to travel.

The source of a sound wave is by a vibrating source.

It can be produced by vibration of objects, eg drum, tuning
fork, vocal cords.



SOUND WAVES

Mediums for sound to create vibrations
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When a vibration occurs by sound, molecules in the A
medium start to vibrate and transmits -— . -
that energy through other molecules. ™y <
Distance between molecules in solid mediums are the ) .
smallest. The 2nd is liquid and the 3rd ane is e ’ . -
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SPEED OF SOUND IN MEDIUMS

Sound travel faster in denser mediums as energy is transferred
more quickly between particles.

Hence, sound travel fastest in solid > liquid > gas.

Medium Speed / ms™

Vacuum 0*
Air 330
Water 1500
Steel 5200

*Sound does not travel in a vacuum.
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ECHO

a When a sound wave is reflected by a large, hard and smooth
Reflection of sound e t

ECHO

surface, an echo is produced.

An echo is a reflected sound wave.

Question:
A misguided child shouts ‘Barca!’ at a

—

nearby cliff and hears an echo 1.4 s ‘ _ )

later. How far awav is the cliff? Speed of sound = Distance ) Distance by echo to surface & back

Take the speed of sound = 340 nvs. < distance. D » Time Echo Time

The sound travels to and from the cliff, a total distance of 2D

speed = distance / time

becomes: distance = speed x time .- |
(= Ship

=340m/s x 14s I v

= \ =

476 m Water e} s =
=2D | DILAL -

Therefore distance to the cliff = 238 m.
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PITCH & LOUDNESS

Loudness is measured by amplitude & is a measure of the
amount of energy carried by the sound.

CATHODE RAY OSCILLOSCOPE 1‘

A soft (quiet) sound — small amplitude

A loud sound — large amplitude

Pitch depends on the frequency (number of waves formed in
@ Oscilloscope 15).

Used for displaying waveforms.
Y axis - voltage (amplitude)
X axis - time (frequency)

A high pitched note — high frequency A low pitched note — low frequency




ULTRASOUND

Ultrasound allows imaging because of the difference in time taken for the waves
to return from different depths of the medium.

Application:

- Pre-natal scanning

- Sound navigation and ranging (sonar) to measure distances in air or water
- Quality control in manufacturing - detector monitors strength of ultrasonic
signals
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Human auditory field
_Infrasounds - _ { Ultrasounds
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ULTRASOUND

An ultrasound is a type of sound wave that is above 20kHz.
Human audible frequency is between 20Hz and 20kHz.

20 20 000 40 000 160000 Freguency (Mz)
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For more notes & learning materials, visit: &) 1G hande:

@overmugged

0 Join our telegram
channel:
‘O’ levels crash course program @overmugged

Professionally designed crash course to help you get a condensed revision before your ‘O’ Levels! @ Need help?
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~~~~~~~ = www.overmugged.com

The 4 hour session focuses on going through key concepts and identifying commonly tested Darrell Er
questions! (Private tutor with 8

years of experience)
Our specialist tutors will also impart valuable exam pointers and tips to help you maximise your

" preparation and ace your upcoming national exam! 8777 0921
(Whatsapp)
The crash courses will begin in June 2021 and last till Oct 2021.
@DarrellEr
Pre-register now on our website and secure your slots! (telegram username)
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http://www.overmugged.com/
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