
Sound
How does sound move or propagate? 
The vibration is started by some mechanical movement, such as someone 
plucking a guitar string or knocking on a door. This causes a vibration on the 
molecules next to the mechanical event (i.e. where your hand hit the door 
when knocking). When these molecules vibrate, they in turn cause the 
molecules around them to vibrate. The vibration will spread from molecule to 
molecule causing the sound to travel. Sound must travel through matter 
because it needs the vibration of molecules to propagate. Because outer 
space is a vacuum with no matter, it's very quiet. The matter that transports 
the sound is called the medium. 

 Speed of Sound
The speed of sound is how fast the wave or vibrations pass through the 
medium or matter. The type of matter has a large impact on the speed at 
which the sound will travel. For example, sound travels faster in water than 
air. Sound travels even faster in steel. In dry air, sound travels at 343 meters 
per second (768 mph). At this rate sound will travel one mile in around five 
seconds. Sound travels 4 times faster in water (1,482 meters per second) 
and around 13 times faster through steel (4,512 meters per second). 

What is the Sound Barrier? 
When airplanes go faster than the speed of sound (also called Mach 1), it's 
called breaking the sound barrier. Most airplanes don't go this fast, but 
some fighter jets do. When they pass through the speed of sound, the 
airplane sheds water drops that have condensed on the plane creating a 
cool looking white halo (see the picture to the right). When planes break 
the sound barrier they also create something called a sonic boom. This is a 
loud noise like an explosion that is generated from a number of sound 
waves that are forced together as the plane is now traveling faster than 
sound. 

Volume 
The volume of sound is the measure of loudness. To quantify volume we 
use decibels. The more decibels, the louder the sound is. A soft sound, like 
a whisper will measure around 15-20 decibels. A loud sound like a jet 
engine is more like 150 decibels. The threshold of pain occurs at around 
130 decibels. Loud sound can actually damage your ears and cause loss of 
hearing. Even sounds as loud as 85 decibels can ruin your ears if you listen 
to them over a long period of time. For this reason, it's a good idea to not 
listen to loud music or have your headphones turned up too loud. 

Pitch and Frequency 
An important measurement of sound is the frequency. This is how fast the 
sound wave is oscillating. This is different than how fast the wave travels 
through the medium. Frequency is measured in hertz. The faster the sound 
wave oscillates the higher pitch it will have. For example, on a guitar a big 
heavy string will vibrate slowly and create a low sound or pitch. A thinner 
lighter string will vibrate faster and create a high sound or pitch. 

Fun fact
If you fear noise, 
then you have 
Acousticophobia.
If you fear music, 
then you have 
Melophobia

Fun fact
Animals like dogs have 
a higher frequency of 
hearing sounds. This 
capability allows the 
animals to hear sounds 
that humans can’t. It is 
also through this 
capability why animals 
can sense oncoming 
danger.

Fun fact
Sound travels at a speed of 767 
miles/hour or 1,230 kilometers/
hour. Sound travels 4.3 times 
faster in water than air, having a 
speed of 1,482 meters/second. 
Sound travels 3 times faster 
through steel material, having a 
speed of 4,512 meters/second. 
Light travels faster than sound, 
having a speed of 186,000 
miles/second or 299792.458 
kilometers/second. You can 
observe a lightning flash 
coming first before hearing the 
sound.



Talking 
Not only is hearing sound important, but we also create sound to communicate. The process of making 
precise sounds for speech is very complex and involves many parts of the body working together. Sounds 
are made by our vocal cords vibrating in our throat. This way we can adjust our volume and our pitch. We 
also use our lungs to force air past our vocal cords and start them vibrating. We use our mouth and tongue 
as well to help form specific sounds. It's truly amazing we can make a sound let alone the complex system 
of sounds humans can create to communicate with speech.

Acoustics 
Acoustics is the study of how sound travels. It's important in controlling how sound behaves and is used in 
designing buildings like auditoriums, theaters, and libraries. In some cases acoustics is used to help sound 
travel. For example, in a large concert hall, acoustics helps so that everyone in the building, even the back 
seat, can hear the music. In a library, acoustic design would help to keep sound from traveling to help the 
library stay quiet.

What is a wave?
When we think of the word "wave" we usually picture someone moving their 
hand back and forth to say hello or maybe we think of a curling wall of water 
moving in from the ocean to crash on the beach. In physics, a wave is a 
disturbance that travels through space and matter transferring energy from 
one place to another. When studying waves it's important to remember that 
they transfer energy, not matter. 

Waves in Everyday Life 
There are lots of waves all around us in everyday life. Sound is a type of wave 
that moves through matter and then vibrates our eardrums so we can hear. 
Light is a special kind of wave that is made up of photons. You can drop a 
rock into a pond and see waves form in the water. We even use waves 
(microwaves) to cook our food really fast.

Types of Waves 
Waves can be divided into various categories depending on their characteristics. Below we describe some of 
the different terms that scientists use to describe waves. 

Mechanical Waves and Electromagnetic Waves
All waves can be categorized as either mechanical or electromagnetic. Mechanical waves are waves that 
require a medium. This means that they have to have some sort of matter to travel through. These waves 
travel when molecules in the medium collide with each other passing on energy. One example of a 
mechanical wave is sound. Sound can travel through air, water, or solids, but it can't travel through a 
vacuum. It needs the medium to help it travel. Other examples include water waves, seismic waves, and 
waves traveling through a spring. Electromagnetic waves are waves that can travel through a vacuum 
(empty space). They don't need a medium or matter. They travel through electrical and magnetic fields that 
are generated by charged particles. Examples of electromagnetic waves include light, microwaves, radio 
waves, and X-rays. 

Transverse Waves and Longitudinal Waves 
Another way to describe a wave is by the direction that its disturbance is 
traveling. Transverse waves are waves where the disturbance moves 
perpendicular to the direction of the wave. You can think of the wave 
moving left to right, while the disturbance moves up and down. One 
example of a transverse wave is a water wave where the water moves up 
and down as the wave passes through the ocean. Other examples include 
an oscillating string and a wave of fans in a stadium (the people move up 
and down while the wave moves around the stadium). Longitudinal 
waves are waves where the disturbance moves in the same direction as 
the wave. One example of this is a wave moving through a stretched out 
slinky or spring. If you compress one portion of the slinky and let go, the 
wave will move left to right. At the same time, the disturbance (which is the 
coils of the springs moving), will also move left to right. Another classic 
example of a longitudinal wave is sound. As sound waves propagate 
through a medium, the molecules collide with each other in the same 
direction as the sound is moving.  

In the above picture the top wave is 
transverseand the bottom wave is 
longitudinal.

Fun fact
Sound waves can bend around 
corners and obstacles.
No sound can travel in a 
vacuum, which is an area 
having no air at all.
Wind has no sound. The wind 
blowing against an obstacle 
makes a sound.
In space, no sound is produced 
because there is no air and due 
to the absence of corners and 
obstacles, where sound waves 
are supposed to bounce off.

Fun fact
Waves in the ocean are mostly 
generated by the wind moving 
across the ocean surface.
Many waves cannot be seen 
such as microwaves and radio 
waves


