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How sounds are made

A sound is made because something moves. A guitar
produces a note when a string is plucked. A machine
makes a noise when it is working. Human beings and
animals produce noises by making their mouths and
throats move.

Some sounds are natural sounds. Others are
artificial sounds, produced by human beings or
by the things they have made. What sounds
can you hear from where you are reading this book?
Which of these sounds are natural sounds?
Which of them are artificial sounds?

Yibrations

Sounds are made by a movement backwards and
forwards, called a vi/ration. Vibrations travel

through the air to our ears, and we hear them as
sounds. When objects vibrate at different speeds,

they make different sounds. The same object can make
high or low sounds. We say that these sounds

are at a different putch.

Thas old alarm clock
hias a bell on top.
The alarm rings
when a tiny hammer
hats the bell. You can
feel the bell vibrate.

The world is Full of many dilterent sounds.



The pitch of a sound depends upon how fast
an object vibrates. You can prove this by a simple

exXperimernt.

| Place a ruler on the edge
of a table, and hold it firmly.
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2 Pull down the end of the ruler,
and let it go. Listen carefully

v |
.-'““'J !
/ A =

3 When a shorter length of the ruler

is used, it vibrates more quickly.

A higher-pitched sound is made.
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4 When a longer length of the ruler

to the pitch of the sound it makes, is used, it vibrates more slowly.
as it vibrates. A lower-pitched sound is made.
Activities

| Put two fingers on the front of your throat,
then make a humming sound. The sound is made
by your vocal cords vibrating. You can feel

the vibrations with your fingers.

2 Ring a hand bell, then hold the edge

of the bell against your hand. What do you
notice? Talk about how a bell makes its sound.

3 Ifyou hold the bell in different ways, and
then ring it, does it make a different sound’
Can you suggest why!

4 Tapacymbal. Listen and watch carefully.
Record what you see and hear. What happens
if you tap the cymbal, and then (a) touch it
gently, (b) grip it firmly?




How to see the sound of your voice

| Take a small tube of cardboard or plastic. tube
|
|

piece of rubber
cut from balloon

2 Stretch part of a balloon so that it covers
one end of the tube.

3 Fix the piece of balloon to the tube o
~ with rubber bands or sticky tape. i
4 Tear a small square of aluminium foil,

about '/ em across, from a roll of kitchen foil.

5 Glue the foil onto the piece of balloon,
near the edge of the tube.

6 Stand in front of a shaded bare wall, or
a shaded wall on which you have hung

a piece of cardboard. |
|
T Allow the sun to shine onto the foil, When you speak into the tube, the sound
or put a table lamp so that it shines of your voice makes the piece of balloon vibrate.
onto the foil. This will make a reflection The vibrations make the foil move, so its reflection |
on the wall or cardboard. moves too.

What happens when you whisper! whenyou |
8 Speak into the end of the tube, and watch shout! when you sing?
what happens.

balloon skin

= il |
aluminium foil




Different kinds of sound

‘The lowest pitches the human ear can hear are made
by things that vibrate at about 20 times a second.
The number of times a sound vibrates in one second
is called its /requency. The frequency of a sound
1s measured mn units called feriz. A low note
might have a frequency of 50 hertz (or 50 Hz).
Hertz was the name of a German scientist, who lived
in the last century.

The highest sound which a human can hear
varies from one person to another. A bat’s squeak
has a very high frequency. Some people can hear it;
others cannot. Sounds which have a frequency of over
20000 Hz are called w/trasonic sounds.

Dogs can hear ultrasonic sounds. You can buy
a special whistle from a pet shop. When you blow
the whistle, a dog can hear it, but human beings
cannot.

A sound may be loud or soft. The loudness, or

volume, of a sound depends on the size of the vibrations.

When we tap a drum, it produces small vibrations,
and makes a soft sound. When we bang a drum,
it produces large vibrations, and makes a loud sound.

A tuning fork is made
so that it always
vibrates at the same
frequency to produce
the same note.

Activities
| Put afew peas on a drum. First, tap the drum 2 Tapa tuning fork on a wooden surface
lightly, then bang the drum. What do you notice to make it sound. Then put the point of the fork

about the movement of the peas! Can you explain against your ankle or the back of your hand.

why they move differently when you tap the drum What do you feel?

and when you bang it! 3 Make a tuning fork sound. Then put it
into a bowl of water. What happens!
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When a stone is thrown into water, it makes small

waves or ripples. The waves spread outwards

trom the point where the stone enters the water.

Sounds also travel in waves. They spread outwards

in all directions from the object making the sound.
Sound waves have different patterns. We cannot see

the sound waves we get trom a drum, but we can see

pictures of them on a machine called an os

The oscilloscope has a screen which looks like

a Lelevision screen. Here are pictures of some

ditterent sounds.
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A soft sound, made by apping a drum. A loud sound, made by banging a drum.

A low note: the crests of the sound waves A high note: the crests of the sound waves

are far apart are close together,



How to make a graph of sound waves

| Takea metre ruler, and fix it to a table 5 Press down hard on the ruler, then let it go,
by using a clamp and a block of wooed. so that it vibrates and makes a humming sound.
2 Use a bulldog clip to fix a felt tip pen & As your partner moves the card towards
onto the end of the ruler, so that it is the table, the pen will draw a graph

pointing sideways, at right angles to the ruler. of the sound waves made by the ruler.

3 Ask a partner to hold a piece of white 7 Repeattheexperiment, using different lengths
card, so that the pen is just touching the card. of the ruler. What do you notice about the graph
4 When you make the ruler vibrate, (a) when the ruler is longer, (b) when the ruler
tell your partner that you want the card is shorter?

to be moved slowly and carefully

towards the table. Note: For this to work, you must make sure

that you always move the card at the same speed.

falt pen !
fixad to ruler with
clipboard clip

clamp ruler
between block of
wood and table




How sound waves travel

Sound waves can travel only when there is a substance

to carry the vibrations. They can wravel faster

through some liquid and solid things than through air.

It depends on how easily the substance vibrates.
Sounds can travel a long way. The North American

Indians used to put their ears to the ground,

to listen for the sound of their enemies. They could

hear horses’ hootbeats from several kilometres away,
T'he picture shows a man scratching a tree trunk

with a nail. The man at the other end of the trunk

can hear the scratching sound, because his car

is against the trunk. The man standing in the middle

s closer to the sound, but he cannot hear it,

unless he puts his ear against the trunk,

A substance through which sound can travel
is called a sound medium. Air is usually the medium
through which sounds travel. If there is no air,
sounds cannot travel. There is no air in space,
so when we send sounds across space, we have to
change the vibrations into electrical signals.



This experiment shows that sound cannot travel
through an empty space, or vacwwm, containing no air.

| An electric bell, connected to a battery,
is put in a jar. An air pump is fitted to the jar,
which is then sealed tight.

2 The electricity is switched on, and the bell
starts to ring loudly.

3 The air pump is switched on.

As the air is pumped out,

the ringing of the bell becomes fainter.

4 As the jar is filled with air again, the ringing
becomes louder and clearer.

Activities

I Tap on the top of 2 table with a pencil, and
listen. Then, put your ear against the table,

and tap on it with the pencil again.

Which sound is louder? Can you say why?

2 Tie two or three spoons to the end of a piece
of string about a metre long. Swing the spoons
gently so that they strike against each other.

Listen to the sound they make. Then tie the end
of the string round a finger, and put the finger
in your ear. Swing the string so that the spoons
knock together. Listen to the sound.

How is it different? Can you say why?




Echoes

Sound waves bounce off hard surfaces, just as light
rays are reflected by a mirror. When a loud sound
bounces oft a hard surface, in an enclosed space,
it makes an echo.
You can produce an echo by standing near the wall
ol a large building, and shouting. You can hear
the echo of your voice. How long the echo takes
to reach you depends on how near you are to the wall.
Echoes are sometimes used to make special ellects
on records or radio programmes. A special room,
called an echo chamber, is used.
Echoes can be used to find out the depth of water.
A sound is sent out from the bottom of a ship.
The sound waves bounce ofl the sea bed. The depth
can be worked out from the time that the sound takes
to travel back to the ship. The longer the sound takes,
the deeper the water is. Echoes can also be used
to look for submarines and wrecked ships.




The speed of sound

Sound travels through air at 1200 kph.

This 1s fast, but it 18 much slower than the speed
of light. It takes three seconds for sound to travel
one kilometre. In three seconds, light travels
nearly a million kilometres.

This means that you see things happening
betore you hear them. You always see the [lash
ot lightming betore you hear the crack of thunder.
When someone fires a gun in the distance, vou will see
the flash and the putt of smoke betore you hear
the sound of the shot.

When you see a [lash of lightning, start counting
inn seconds. Stop when you hear the thunder.
Divide the number of seconds by 3. This tells you
how many kilometres you are from the centre
ot the storm.

When you hear a plane in the sky, it 1s not always
casy to spot it. 'T'he sound waves may take a mmute
to reach you. By the time you look up, the plane
may have travelled another 10 or 15 kilometres.

Sounds travel at ditterent speeds through difterent
substances.
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The sound barrier

Some jet aircratt can fly through the air at speeds
of over 1200 kph. A plane like Concorde can fly
at twice the speed of sound.
When a plane flies through the air faster than
the speed of sound, we say that it ‘breaks the sound
barrier’. The plane is going so fast that the particles
of air cannot move out of its way fast enough. It has
to cut through the air, and this makes a shock wave.
T'he shock wave is a very powertul sound wave, called
asonie hang, It follows along behind the plane, and
the vibrations are powerful enough to break windows,

Adreralt that go faster than the speed of sound
are called superonic. A supersonic aireraft has
a pointed nose to help it cut through the air.

Activities

| What is a sound medium? 5 Inastorm, would you hear thunder

2 Which of these is not a sound medium: the ground,  before you saw lightning? Why?

air, a vacuum, a wooden plank? Why is it not 6 What does the word ‘supersonic’ mean?
a sound medium? T What is a sonic bang?

3 How fast does sound travel through air! 8 Draw a picture of a supersonic aircraft.

4 Does sound travel faster or slower than light? What is special about its shape!




Musical instruments

Sounds can be divided into musical sounds and
noises. We hear music when an object makes
regular vibrations at regular intervals.
We hear a noise when an object makes
irregular vibrations at irregular intervals.

There are three groups of musical instruments.

Percussion instruments

Instruments such as bells, gongs, cymbals,

and drums are known as percussion instruments.
T'he musical sound is made by hitting the surface
ol the instrument.

Wind instruments

You can make a musical note by blowing across
the top of a bottle. The sound from woodwind
and brass instruments is made by blowing air
into a tube or pipe. The air inside the tube or pipe
vibrates regularly, and makes a musical sound.
The sound of the note depends on the length
of the pipe. Short pipes produce high notes.
Long pipes produce low notes. Large organs
sometimes have pipes 20 metres long, to make low notes.
You can change the length of the pipe on woodwind
and brass instruments by opening or closing holes
along the pipe. On a trombone, the length is changed
by moving a shide.
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A milk bottle organ

Take an empty milk bottle, and blow
across the top. This makes the air
in the bottle vibrate. You will hear
a low-pitched note.
Now put about 3 cm of water
in the bottle, and blow across the top
again. Listen to the note it makes. There is
less air in the bottle, so the note is higher
than the note made by the empty bottle.
Add another 3 cm of water, and blow
across the top again. The more water
you add, the higher the note you make
when you blow.
Get a number of milk bottles. Put
different amounts of water in each
of them, so that when you blow
across the top, each bottle produces
a different note. See if you can play
a simple tune on your bottle organ.

i Milk bottle bells

Take a stick and tap it against each

of the bottles in turn. Listen to the note

each bottle makes. How are the notes

different from the notes you make

when you blow across the top

of the bottles! Can you explain why!
When you tap a bottle, the water in it

vibrates. A bottle with a lot of water in it

gives a low note. A bottle with a small

amount of water in it gives a high note.

See if you can play a simple tune

by tapping on the bottles.
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