
CHAPTER4 

High or 
Low? 

PITCH 
Another quality that an 

oscilloscope shows is pitch. Pitch 
is a measurement of how high or 
low a sound is. If you make your 
voice high and squeaky, then it has 
a high pitch. Making your voice 
sound low and deep gives it a low 
pitch. N onnal voice sounds are 
usually in the middle pitch range. 

FREQUENCY 
A sound's pitch depends on 

the frequency of the sound 
waves. Frequency is a measure of 
how many compressions pass a 
certain point every second. The 
more compressions that pass by 
in the second, the higher the 
frequency. A higher frequency 
means a higher pitch . 
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Return to the Slinky 

experiment from Chapter 2. Sit 

across from your partner with 

each of you holding one end 

of the Slinky. It should be 
stretched out loosely. Gently 

push and pull the Slinky back 

and forth. Gradually increase 

your speed. Notice how 

quickly each loop of the 
Slinky moves back and forth . 

This represents a high 

frequency or pitch. 

Now decrease your speed. 

Watch as the loops push and 

pull apart more slowly. You 've 

now created a lower frequency 

or pitch. 
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Hold a ruler flat on a desk 
with most of the ruler 
hanging over the edge. Flick 
the part of the ruler hanging 
over the edge so that it 
springs back. This causes the 
ruler to vibrate. Can you hear 
the sound? 

Now slide the ruler back so 
less hangs over the edge. Flick 
the ruler again. What happens 
to the sound? Is it higher or 
lower? 

Now flick the ruler and 
slide it back and forth over the 
edge while it's vibrating. What 
happens to the sound? How 
does the length of the ruler 

'3 hanging over the edge affect -~ the pitch? 
::§ Try the experiment again --:§ using a meterstick or 
<S>~ yardstick instead of a ruler. 

~ Or try using a ruler made 
~ of a different material. -, 
4 You could even try a 
~ different kind of desk or 

~ table. How does the 

"~ sound change? Why q do you think that is? 
~ 



WAVELENGTH 
Frequency also affects how 

close together the waves are. The 
distance from th~ top, or crest, of 
one wave to the next is called 
wavelength. Waves ·with higher 
frequency are closer together. 
They have shorter wavelengths. 
The waves of lower-pitched 
sounds are farther apart. They 
have longer wavelengths. 

1 Wavelength I 
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HOW HIGH OR LOW? 
Frequency is measured in a 

unit called hertz (Hz). Hertz is a 
measure of how many vibrations 
occur every second. A human 
voice can make sounds with 
frequencies from 85 to 1100 Hz. 
A human can hear sounds.of20 to 
20,000 Hz. Animals have a larger 
frequency range than humans. 
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Have you ever wondered 
where your favmite radio station 
got its call numbers? For 
example, if you listen to 102.7 
KJMC, what does the 102.7 
stand for? The number is the 
frequency that the station sends 
out its radio waves. When you 
tune into that frequency, you get 
your favorite music. 

Check It Out! 

Look closely at your 
radio. Do you see the 
letters MHz or KHz? The 
letters stand for 
megahertz or kilohertz . 
Megahertz means a 
million vibrations per 
second. Kilohertz means a 
thousand vibrations per 
second. That's a lot of 
vibrations to bring you 
your favorite song! 



THE DOPPLER EFFECT 
As an object making a sound 

moves, its pitch seems to change. 
Imagine a police car passing by 
with its siren on. As the car gets 
closer to you, the pitch of the 
siren sounds higher. This is 
because the sound waves have a 
shorter distance to travel to 

reach your ears. The waves arrive 
more frequently and are pushed 
together, causing you to hear a 
higher pitch. As the police car 
moves away from you, the waves 
spread out and take longer to 
reach your ears. The pitch of the 
siren sounds lower. This is called 
the Doppler effect. 
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Sound is a two-way street. 
Humans can make sounds and 
hear sounds. How does this 
process work? Listen up! 

MAKE SOME SOUND 
The sounds humans make, 

such as singing and talking, come 
from the larynx, or voice box. It 
sits at the top of your trachea, or 
windpipe. The larynx has two 
vocal cords in it. These cords 
are thin and stretchy. When 
you want to create sounds, 
muscles pull the cords close 
together. The cords stretch 
across the larynx. The air 
flowing up the trachea 
from your lungs is forced to 
flow between them. This 
causes the cords to vibrate 
and produce sound. 

BE A RECEIVER 
Ever wonder how your 

teacher can hear you whispering 
in the back row? The ears are 
amazing sense organs that 
receive sound vibrations and 
send messages to the brain. The 
ears and brain work together to 
hear and interpret all the sounds 
you hear. 

brain 
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The 
outer ear is 

shaped like a 
funnel. It collects 

sound waves. The 
sound waves then travel through 
the ear canal. The ear canal is 
lined with cells that make wax. 
This wax helps trap bugs, dust, 
and other particles so they don't 
enter the ear. At the inner end of 
the ear canal is the eardrum. It is 
thin and stretched tight like the 
top of a drum. The sound waves 
make the eardrum vibrate. Those 
vibrations are passed on to the 
middle ear. 

The middle ear is made up of 
three tiny bones- the hammer, 
anvil, and stirrup. They are the 
three smallest bones in your 
body. These three bones amplify 
the sound. The vibrations 
become larger as they pass 
through these tiny bones and into 
the inner ear. 
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The inner ear 
contains the 
cochlea and the 

auditory (hearing) 
nerve leading to the 

brain. The cochlea looks 
like a snail shell. It is 
only the size of a pea. 

Fluid vibrates the tiny 
hair cells lining the cochlea. 

These special cells change the 
vibrations to an electrical signal. 
The electrical signal is carried 
along the auditory nerve to the 
brain. 

A Snail in 
Your Ear? 

In Latin, 
the word cochlea means 
"snail." The cochleas in 
your ears are named th is 
because they look a I ittle 
like snai l shells. 

The brain makes sense of the 
electrical signals your ears 
receive. It interprets sounds as 
being loud, soft, high, or low. The 
brain also figures out what the 
sound is-a dog barking, a person 
whistling, or a horn honking. 


