What You Need to Know About Sound
Part 1:  What is Sound? 


Sounds are all around us.  Listen carefully… Do you hear sounds right now?  Sounds have many different uses.  See if you can give examples of some of the uses of sound listed below.

a. Sounds give warnings - ________________________________________

b. Sounds make people feel happy or relaxed – _________________________

c. Sounds help you learn - ________________________________________

Sounds can also be unpleasant, or bad for you, too.  We can unpleasant sounds “noise.”  Load noises can are not fun to listen to, and they can permanently hurt your ears.

Part 2:  What Makes Sound?


All sounds are caused by vibrations.   The word ‘vibration’ means to move back and forth.  Sometimes you can see vibrations, but usually the vibrations that make sound move so fast that you can’t see them.  You can feel some vibrations.  The sounds that you make when you talk are caused by the vibrations in your throat.  Put your fingers against your throat and hum.  Feel that?


Vibrations travel through the air in waves.  When an object vibrates, it pushes on the air molecules around it.  The vibrations travel through the molecules in the air to get from the object to your ears.  Vibrations can travel through solids, liquids, or gases.  Do you think vibrations travel best through solids, liquids, or gasses?  Go ahead, take a guess…

What did you guess?  Most people think vibrations would travel best through air, but they are wrong.  Vibrations travel best through solids, because the molecules are closer together in solids.  So now you know that sound travels best through solids.  That is why telephone lines and microphone cables are made of solid metal wires.  

Part 3:  Properties of Sound

Volume

Sounds can be loud or soft.  How loud a sound seems is called the volume of the sound.  This is easy to remember because you use this word all the time.  If the TV is not loud enough, you say “Hey mom, turn up the volume!”.  

Do you remember what causes sound?  Yep, that’s right… Vibrations!   Well, the strength of the vibration determines how loud the sound will be.  If the vibration is strong, it will be a loud sound.  If the vibration is weak, it will be a soft sound.  Sounds get softer the further away you are from the source of the sound because the vibrations lose strength as they travel through the air.  

Loud Sounds = More Volume  = More Sound Energy = Strong Vibrations

Soft (quiet) Sounds = Less Volume  = Less Sound Energy  = Weak Vibrations

Pitch

What is pitch?  Well, it has nothing to do with baseball.  

Pitch is how high or how low a sound is.  Don’t get pitch confused with volume, though.  A high sound can have a loud or soft volume, just like a low sound can have a loud or soft volume.  

What determines the pitch?  Pitch is determined by how fast or slow the object vibrates.  If the object vibrates fast, it will have a high sound.  If it vibrates slower, the sound will be lower.  A piccolo is an instrument with a very high sound.  It is a small instrument, and blowing air through a piccolo causes the air molecules to vibrate very fast.  A tuba has a very low sound.  The air molecules vibrate much slower when you blow through a tuba.   

Q- Who could run faster?  A person carrying a piccolo or a person carrying a tuba?  

Frequency

How do you know how fast something is vibrating?  Frequency is the word we use to tell how fast an object is vibrating.  If an object vibrates a lot in one second, it has a high frequency.  If it only vibrates a few times in that same second, it has a low frequency.  Frequency and pitch are directly related.  If a sound has a high frequency, it will also have a high pitch.  

Summary and Review

The sounds around us are caused by_________________.

___________ is how loud or soft a sound is.

___________ is how high or low a sound is.

Frequency is the __________of sound vibrations.

High frequency vibrations make sounds with a __________ pitch.

Part 4:  Sound Waves
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 You already know that sound is a form of energy that is caused by vibrations and travels in waves.  Now we are going to learn more about sound waves.   Sound waves are caused by molecules vibrating, bumping into other molecules, and then going back to their original location and staying still until something causes them to vibrate again.  A fancy word for this type of wave is called a compression wave.  Don’t worry, that word won’t be on your test!                                                           It really looks like this:
To make things simple, we’ll draw a sound wave like this:


Parts of a Sound Wave:


There are several important things you need to know about sound waves.  You need to know how to tell the volume and pitch of a sound just by looking at a picture of the sound wave.  But don’t worry, it’s not hard!

The first part of a sound wave that we are going to learn about is the amplitude

of the wave.  The amplitude is how high the wave is, or how much energy is in the wave.  The black arrow below shows the amplitude of this wave. 



The amplitude shows how loud the sound is, so amplitude is another word for volume.   To amplify a sound means to make it louder.  
So now you know how to tell the volume of a sound just by looking at the amplitude (height) of the sound wave.   Next, you will learn how to tell the pitch of a sound wave.  Remember that frequency is directly related to pitch.  So when you know the frequency of a sound, you will also know the pitch.  

Look at the picture of a sound wave below.  The distance from one peak to another peak is called the wavelength.  The wavelength determines the frequency of the wave.  If the wavelength is short, meaning that the waves are close together.  The frequency is high (and the pitch is high).  If the wavelength is long, and the waves are far apart, the frequency is low.  The closer the waves are together, the faster the object is vibrating.
Part 5:  How Does Sound Travel?


Sound travels in waves, just like light.  But sound does not travel as fast as light.  This is why you see lightning before you hear thunder.  The lightning and the thunder happen at the same time in the sky, but the light gets to your eyes much faster than the sound gets to your ears.  Sound can travel faster through solids than it can through air.  There are some airplanes that can travel through the air faster than sound can travel through the air.


Sound can only travel through matter.  As you already know, solids, liquids, and gases are all made up of matter.  But a vacuum is an empty space where all the matter has been sucked out.  Sound can not travel in a vacuum.  There are no molecules to conduct sound in a vacuum, so it can not travel.  Remember, the sound travels in waves by making one molecule bump into another when the source of the sound is vibrating.  

Reflected and Absorbed Sounds


Sound does not travel in a straight line like light.  But the path of a sound can be changed.  Sound waves can bounce off certain surfaces.  If you are in the gym at school, the hard floor and walls can make sounds echo.  An echo is a reflected sound.  It means that some of the sound bounces back to you.  


Hard, smooth surfaces reflect sound (or cause an echo).  But soft, rough surfaces absorb sound.  Absorb means to hold-in the sound so it doesn’t travel anymore.  In the band room at the middle school, there is carpet on the floor and soft, rough pads on the walls.  This keeps most of the sound created in the band room from traveling to the other rooms in the building.  

Summary and Review

1. When an objects vibrates, it makes the matter around it ______________________.

2. Sounds travel through _____________, ______________, and _________________.

3. Sound waves can not travel in a _______________ because there is no matter.

4. Sound waves can be ___________________, which causes an echo.  Or they can be _________________ by soft surfaces like thick carpet. 

5. Two things that can travel faster than sound are ______________ and some ______________________.
