
Sound

➔ Sound waves are longitudinal
➔ They can only be transmitted if particles are present
➔ Sound is made up of a series of compressions (particles are close

together) and rarefactions (particles spread out)

 



Pitch: this is the frequency of the sound wave.

Human hearing range is 20 - 20k Hz.

Sounds with frequencies below this
range are infrasonic

Sounds with frequencies above this
range are ultrasonic.



➔ Volume: the volume of a sound is an indication of the magnitude of the
energy
◆ The greater the energy, the greater the amplitude of the

compression, and the louder the sound
◆ When comparing sounds we talk about;

● Intensity: a measure of sound energy per second within a
square metre of area

Intensity = 𝑃𝑜𝑤𝑒𝑟

4π𝑟2

When we talk about sound we are usually referring to Sound Intensity Level
(SIL) this is measured in decibels (dB).

Decibels are a log scale.  ie: up one number is 10x the energy.  You may
have come across this with the pH scale.  The Richter scale is also a log scale.

Solving this for I:

SIL is measured in dB
I is measured in Watts/m2

http://www.sciweavers.org/tex2img.php?bc=Transparent&fc=Black&im=jpg&fs=100&ff=modern&edit=0&eq=%5CLarge%20%5Ccolor%7Bgreen%7D%20SIL%20%3D%2010log%5Cleft(%5Cfrac%7BI%7D%7B10%5E%7B-12%7D%5Cright)#0
https://www.codecogs.com/eqnedit.php?latex=%5CLarge%20%5Ccolor%7Bblue%7D%20I%20%3D%2010%5E%7B%5Cleft(%5Cfrac%7BSIL%7D%7B10%7D-12%5Cright)#0


What is the intensity of a 40 W speaker at a distance of 3 m?

What is the Sound Intensity Level?

How much more intense is the sound from the speaker than a sound at the
threshold of hearing?
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If the SIL of a speaker is 70 dB at a distance of 3 m, what is the power of the
speaker?

In a machine shop the SIL is 90 dB.  In a library the SIL is 40 dB.  How many
times greater is the intensity of the sound in the machine shop?
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hint 100 000 times loder


