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hen I was back in university, there was a course titled Physics for Poets. At a school where I taught physics, the same kind of course was
referred to by the students as Football Physics. The theory behind
having courses like these was that poets and/or football players, or basically
anyone who wasn’t a science geek, needed some kind of watered-down course
because most of the people taking the course were (and this was generally true)
SCARED TO DEATH OF SCIENCE.
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In many years of working in education, I have found that the vast majority of
primary school teachers, parents who homeschool their kids, and parents who
just want to help their kids with science homework fall into this category. Lots
of “education experts” tell teachers they can solve this problem by just asking
the right questions and having the kids investigate science ideas on their own.
These experts say you don’t need to understand the science concepts. In other
words, they’re telling you to fake it! Well, faking it doesn’t work when it comes
to teaching anything, so why should it work with science? Like it or not, you have
to understand a subject before you can help kids with it. Ever tried teaching
someone a foreign language without knowing the language?

©

H

aw

ke

The whole point of the Stop Faking It! series of books is to help you understand
basic science concepts and to put to rest the myth that you can’t understand
science because it’s too hard. If you haven’t tried other ways of learning science concepts, such as looking through a university textbook, or subscribing
to a science magazine or reading the incorrect and oversimplified science in a
primary school text, please feel free to do so and then pick up this book. If you
find those other methods more enjoyable, then you really are a science geek and
you ought to give this book to one of us normal folks. Just a joke, okay?
Just because this book series is intended for the nonscience geek doesn’t mean
it’s watered-down material. Everything in here is accurate, and I’ll use maths
when it’s necessary. I will stick to the basics, though. My intent is to provide
a clear picture of underlying concepts, without all the detail on units, calculations and intimidating formulas. You can find that stuff just about anywhere.
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Also, I’ll try to keep it lighthearted. Part of the problem with those textbooks
(from primary school to university) is that most of the authors and the teachers
who use them take themselves way too seriously. I can’t tell you the number
of times I’ve written a science curriculum only to have colleagues tell me it’s
“too flippant” or “You know, Bill, I just don’t think people will get this joke”.
Actually, I don’t really care if you get the jokes either, as long as you manage to
learn some science here.
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Speaking of learning the science, I have one request as you go through this
book. There are two sections titled Things to do before you read the science stuff and The
science stuff. The request is that you actually DO all the “things to do” when I ask
you to do them. Trust me, it’ll make the science easier to understand, and it’s
not like I’ll be asking you to go out and rent a superconducting particle accelerator. Things around the house should do the trick. By the way, the book isn’t
organised this way (activities followed by explanations followed by applications)
just because it seemed a fun thing to do. This method for presenting science
concepts is based on a considerable amount of research on how people learn
best and is known as the Learning Cycle. There are actually a number of versions
of the Learning Cycle but the main idea behind them all is that we understand
concepts best when we can anchor them to our previous experiences.
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One way to accomplish this is to provide the learner with a set of experiences and then explain relevant concepts in a way that ties the concepts to those
experiences. Following that explanation with applications of the concepts helps
to solidify the learner’s understanding. The Learning Cycle is not the only way
to teach and learn science, but it is effective in addition to being consistent with
recommendations from educational researchers on how to use inquiry to teach
science. In helping your children or students to understand science, or anything
else for that matter, you would do well to use this same technique.
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The book you have in your hands, Sound, starts from the basic of basics and
moves to a few more complicated things. I begin with what causes sound, what
sound waves are and how to accurately describe sound waves. Then I move to
how sound travels around and how different substances affect the movement
of sound. A few specific topics covered are the Doppler effect, harmonics and
overtones, resonance and auditorium acoustics. There’s an entire chapter on
how musical instruments work, and a final chapter on listening devices, from
record players to CD players, to telephones to the human ear. I spend quite a
bit of time explaining how the ear physically functions, and introduce a ton of
biological vocabulary words to boot! I do not address a number of sound topics
that you might find in a physical science textbook, choosing instead to provide
just enough of the basics so you will be able to figure out those other concepts
when you encounter them. You might also notice that this book is not laid out
the way these topics might be addressed in a traditional secondary school or
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Preface
university textbook. That’s because this isn’t a textbook. You can learn a great
deal of science from this book, but it’s not a traditional approach.
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One more thing to keep in mind: You actually CAN understand science. It’s
not that hard when you take it slowly and don’t try to jam too many abstract
ideas down your throat. Jamming things down your throat, by the way, seemed
to be the philosophy behind just about every science course I ever took. Here’s
hoping this series doesn’t continue that tradition.
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geing hippies might recognise the title of this chapter from an old
Buffalo Springfield song. Others will just have to ignore it, and realise
that this is the first chapter in a book on sound. As you go through
this book, you’ll be exposed to scientific models of what sound is and how
it behaves. But to get us started, we’re just going to focus on what produces
sound and what causes different kinds and qualities of sound. In other words,
we’re starting with the basics.
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Things to do before you read
the science stuff
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Topic: What is sound? Just so you get the idea that doing science is fun, we’re going to
Go to: www.scilinks.org start with a scavenger hunt. Woo hoo. Well, not a regular scavenger
hunt, but a “sound” scavenger hunt. Find a bunch of things that
Code: SFS01
produce sounds. Pretty easy task, because there are lots of things
that produce sounds: radios, televisions, musical instruments, wind
blowing through the trees, kids banging on objects, adults banging on objects,
adults yelling at kids for banging on objects and pages of this book turning.
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Now follow that easy scavenger hunt with an answer to the following
question. What do all of these sound-producing things have in common? In
other words, is there one thing these sound producers are doing that results in
sound? That’s not such an easy question, so I’ll help you figure it out.

ow

Find a guitar, a violin, a piano or some other stringed instrument. If you
don’t have anything like that, use a stretched rubber band. Pluck one of the
strings and describe the motion of the string. Yes, it is moving pretty fast, but
do your best.
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Now take the cover off a stereo speaker and watch what the various little
speakers inside do as music plays. See any similarity between this motion and
the motion of the instrument strings that were producing sound?1 That’s about
the easiest question you’ll be asked in this book!

rB

Talk while placing your fingers on the front of your neck. Does your neck
feel any different when you’re talking and when you’re silent?

ke

One more easy thing to do. Tap your finger lightly on a table. Produces a
sound, yes? Now tap lightly on a pillow. No sound. Why the difference?

aw

The science stuff
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Vibrations produce sound. Oh my gosh, stop the presses! Yes, you probably
already knew that. The vibrations that produce sound are fairly obvious when
watching a plucked string or watching stereo speakers move in and out. The
vibrations might not be so obvious in the case of, say, rustling leaves, but if you

2

1

By the way, the motion of these speakers is caused by the interaction of magnets in the speakers
with electrical current that comes from the amplifier. I’ll discuss that a bit more in Chapter 7.
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Chapter 1
watch leaves carefully as wind blows through a tree, you’ll see the tiny vibrations. The vibrations also are not so obvious when someone speaks, but you
can certainly feel the vibrations (of your vocal chords) when you place your
fingers against your neck.
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What about tapping your finger on a hard surface? It makes a sound, but
where are the vibrations? Actually, the surface itself is vibrating. It’s just that
the vibrations are so small that you can’t see them. You can, however, feel them.
Have someone tap a table while you place your fingers lightly on the surface.
You should be able to feel the vibrations. If you have a laser around, you actually can see the vibrations of the surface. If you were to shine a laser beam on a
mirror that’s on the surface, as in Figure 1.1, the reflection of the beam would
dance up and down when you tapped the surface, indicating that the surface
itself was vibrating.
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Figure 1.1
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Because a pillow is soft and simply yields to your finger when you tap it,
there are no vibrations and hence, little or no sound.

©

H

More things to do before you read more science stuff
Go back to that stereo speaker with the cover off. Gradually change the volume
of the music you might be playing, and notice any difference in the motion of
the speakers. At low volumes you might not even notice any motion, but you
should definitely notice the motion at high volumes.

© 2017 Hawker Brownlow Education • 9781760019921 • NST9921

3

Chapter 1
pedals. Tape or peg a playing
card or index card to the frame
so the wheel spokes hit the
card as the wheel spins.

Figure 1.3
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Crank the pedals by hand
and the vibrating card should
make some noise. Crank the
pedals at different speeds
and notice what happens to
the sound produced by the
card. As you change the pedal
speed, what do you think is
happening to the speed at
which the card vibrates?
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Ruler-plucking time again.
Place the ruler as before, so it
playing card in
hangs over the edge of a table. spoke
Pluck the ruler and notice the
sound. Now reposition the
ruler so either more or less of the ruler hangs over the edge. Pluck it again and
notice any change in the sound. Practice a bit and you can play Mary Had a Little
Lamb or Thunderstruck just by changing the position of the ruler as you pluck it.
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Even more science stuff
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With the card and the ruler, you produced different sounds by changing the
speed at which the object vibrated. That difference in speed of vibration should
have been easy to see with the ruler. A more precise way of describing the speed
of vibration is to refer to the frequency of vibration. Frequency is defined as the
number of vibrations per second. The more vibrations per second, the higher the
frequency. Low-frequency vibrations produce low notes, and high-frequency
vibrations produce high notes.
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The perceived “lowness” or “highness” of a note
is called the pitch of the note, so we can just state that
changing the frequency of vibration changes the pitch of
the sound produced.
And that’s about it for the first chapter – short and
sweet. It’s always good to start with a confidence builder!
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Topic: sound quality
Go to: www.scilinks.org
Code: SFS03
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Chapter Summary
Vibrating objects produce sound.

●

The distance through which a vibrating object moves is known as the amplitude of vibration.2 The larger the amplitude of vibration, the louder the
sound produced.

●

The number of vibrations per second is known as the frequency of vibration
of an object. Increasing the frequency of vibration of an object increases the
perceived pitch of the sound produced. Decreasing the frequency of vibration of an object decreases the perceived pitch of the sound produced.
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Applications
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1. One of the more annoying sounds in the world is when chalk squeaks as
you write with it on a blackboard. That sound alone is enough to make you
appreciate the invention of whiteboards. What causes that sound? In other
words, what’s vibrating? Chalk squeaks when you don’t slant it enough as
you write, keeping it in a position that’s almost straight out from the board.
When you do this, the end of the chalk “catches” on the chalkboard and
then slips. This causes the chalk to vibrate, giving you that high-pitched
squeak. In other words, it’s all in your technique!
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2. While we’re on annoying sounds, what about that high-pitched squeal that
a mosquito makes as it does a fly-by on your ear as you’re trying to get to
sleep? Is that a mosquito scream or what? Nah, it’s just the vibration of the
mosquito’s wings. Because a mosquito is tiny, with tiny wings, those wings
vibrate really fast (a high frequency), producing a high-pitched sound.
Contrast that sound with the sounds produced by larger insects, such as
flies and bees. The larger wings on these beasts are harder to move (at least
for the insects), so the vibration is slower, leading to a lower frequency and
lower pitch. A discerning ear can detect the difference between large flies
and small flies, and between bumblebees and honeybees.
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3. If you live where it snows, you might have noticed that sometimes snow
squeaks when you walk on it, and sometimes not. You might also have
noticed that whether or not the snow squeaks depends on the temperature.
Cold snow (around - 12 degrees Celsius or colder) squeaks, while warmer

2
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The proper definition of amplitude is actually half the total distance the object moves, but we can
safely ignore that for the scope of what we’re covering in this book.
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