Introduction
The Nature of Sound

Sound is so complex, that a concise definition is difficult to capture. A technical
and scientific look at sound is not necessary to a beginner or advanced musician. So,
although it might be of interest, it is not extremely practical. While Appendix A of this
text takes a technical look at sound, let’s start with a couple of visuals instead.

I’'m pickin’ up good vibrations: Every sound you hear is a vibration starting at a
source, usually traveling through the air or some other medium, into your ear and then to
your brain and spinal cord. Picture a disproportionately large gold man’s wedding ring
(the wedding ring is large and gold, not the man) spinning like a wheel through the air
and hitting you square in the ear. If your ear could absorb that wedding ring and your
brain could understand the size and weight of the ring and the color and texture of the
gold based on the speed it was spinning, that would be kind of like what happens when a
sound hits your ear. The way sound actually works is even more complex than that
visual, but it is that beauty and complexity that compels some people to love all the
technicalities of it. For a more concise and scientifically accurate study of the nature of
sound, refer to Appendix A. You already have enough knowledge about it to keep
learning the difference between tones and noises.

Sound can be perceived as noise, or it can be perceived as a tone or groups of
tones. A noise tends to be at least slightly irritating, while tones are usually pleasant.
The exception is when either one is extremely loud thereby making tones unpleasant as
well. They can both actually be physically painful, if loud enough. What makes a tone a
tone rather than a noise, is that more of the vibrations that your ear picks up, either
resonate in time exactly together, or in some exact proportion to each other (such as a 2:1,
3:1, 3:2 or some other simple ratio). Picture hundreds of rings of different sizes and
colors spinning in front of you at different speeds. You would not possibly be able to
visually track them all. That is like a noise. Now picture those hundreds of rings
combining into one large interlaced ring of blended colors spinning at the same speed.
That is more like a tone. This analogy is not perfect, but it gives you a good picture of
how much more organized tones are than noise.

When sound hits your ear and then your brain and spinal cord, it actually creates a
physical response beyond just what you are hearing. Think about watching an intense or
scary scene in a movie. It usually is accompanied by some intense and, in some cases,
scary sounding music. In many cases, if you were to see the same scary scene without
the music, it would be less and sometimes completely ineffective. Different emotions
can be evoked by different combinations of tones and noises. A composer endeavors to
create a mood by the combination of tones he chooses.

A sound wave acts much like a small earthquake that creates a physical response
in the listener’s body. In fact, scientifically and physically, the waves caused by an
earthquake are very similar to a sound wave. You do not see them, but you feel them,
affecting your entire body and everything around you. Earthquake waves and sound
waves are both called standing waves in physics. They are truly a combination of



complex waves, acting together, having a starting point and moving on indefinitely until
they decay to be too small to be perceived.

With all this said about tones, think about how your life would be without music.
Think more critically about music the next time you see or hear your favorite TV show or
the next blockbuster movie. There are a large amount of people who work together very
quickly and with high expertise to try to make you feel emotions through the music you
experience.

For some interesting and more technical facts on the nature of sound, look in
Appendix A.

When a tone resonates at a certain velocity (speed), it will be perceived by our ear
as a pitch. Pitch is technically defined as the frequency of the sound, or in our analogy,
the rotation speed of the spinning ring. It gives us a sense of the tone being high or low.
When the wave rotates at a high speed, it causes the sound to be definably higher. When
the wave rotates at a low speed, it causes the sounds to be definably lower. You may
have experienced an example of this if you have ever heard a record player slow down
and get deeper as it gets slower. The opposite high and fast effect will happen if the
record is sped up.

Higher speed sound waves are higher in pitch, and lower speed sound waves are lower in
pitch. Higher frequency=higher pitch. Lower frequency=Ilower pitch.

As you work through these definitions, it helps to have a musical instrument on
hand. A piano close by would be the best case scenario, but remember that the voice is
also a musical instrument. Whether or not you fancy yourself a singer makes no
difference. An example of higher pitched voices would be most female voices, while
lower pitched voice would be like most adult male voices.

Back to vibrations. Musical instruments are mostly objects that produce tones. I
say mostly, because some percussion instruments (drums) do not produce what we would
call a single tone. A tone can be produced by the most simple bar of metal being struck
by a percussionist, or through a complex mechanism like the keys of the piano. (If you
ever get a chance, open up a piano completely and check out how it really works. It is
quite amazing technology if you consider the fact that it was invented in the 1700’s.) A
piano has 88 different keys, that push 88 separate hammers, that strike 88 different strings
and therefore can produce 88 different tones at once if you push the keys all down at
once. An instrument like a violin has 4 different strings that resonate at different high
and low pitches, based on where the player places his fingers on the string. While a
piano uses different lengths and widths of strings to produce different pitches, a violin
usually uses one string at a time. The player places his finger on the wood to shorten the
string and make the sound resonate higher. The shorter and smaller the resonating
chamber that you are working with, the higher the pitch.

Whether you are dealing with pianos, vocals, violins, guitars or other instruments,
there are always vibrations involved. A trumpet player begins a vibration by “buzzing”
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his lips. The vibration is then carried through the mouth piece, by the air stream the
entire length of the trumpet. In trumpets and other “wind” instruments, the length of the
air stream and the way that it vibrates inside the instrument establishes the tone and pitch
of the sound produced at any given moment.

This is not only true for the wind instruments. The length of the resonating
chamber of any instrument helps determine the frequency of the wave. Think of the
length of a trombone compared to a trumpet. The trombone is larger and can therefore
create more slowly rotating waves with lower frequencies. Violins create higher pitches
in general than Cellos. Because the strings are shorter and thinner on a violin, the
frequencies it creates sound higher.

Higher speed sound waves are higher in pitch, and lower speed sound waves are lower in
pitch. Higher frequency=higher pitch. Lower frequency=Ilower pitch.

Important “note”:

When we define a pitch in music, we call it a note. This is accomplished by
designating a pitch by one of the first seven letters of the alphabet: A, B, C, D, E, F or G.
Once we get to G, if we go higher, we start back at A again, and proceed with only the
first seven letters. In music, there is one whole step between most of the letter names,
but not all of them. You will see which ones soon.

A
G

Practice 1. Draw the above diagram in the blank below.




Sometimes you will see the ﬁ (pronounced "sharp") sign or the ) (pronounced "flat") sign next to
the letters of the alphabet. If the sign orh sign is by the letter as in "Af " or "Ab " it stll signifies a
single note. § by the letter raises the pitch of the letter note one half step. § by the letter lowers the
pitch of the letter note one half step. Here is an example of what flats and sharps look like in action.

. A
G# = Ab

D# =E)
« D
C#=Db
C
+ B
A#=Bb

A *Same note; two different names.

Practice 2. Can you see the logic of the pattern above, and understand why A sharp and B
flat are equal? There is no flat or sharp between B and C or E and F. This is not a
mistake and you will learn about it shortly. Copy the above diagram in the blank space
below.

Take notice of the pattern in the above diagram. It outlines a sequence of half
steps known as the chromatic scale. The note just up from C is C sharp. The note just
down from D is D flat. They happen to be the same note. That might make sense, but
you are probably wondering why we “skip” E sharp and F flat. That will become clear
once we start looking at the keys on a keyboard or piano in the next section.
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Practice Time - Intro

Match these important words with their definitions:

1. Sound a. A vibration that resonates in a way that is
pleasing to the ear.

2. Pitch b. A disturbance that courses through a medium.

3. Tone c. A vibration that resonates in such a way
as to bother the ear.

4. Note d. High or low pitch depends on the speed of this.
5. Noise e. A sequence of half steps.

6. Whole step f. The object between the source and the listener.
7. Half step g. The amount of space from a letter name note

to a sharp or flat above or below that same note.

8. Chromatic h. The amount of space between most letter names.
9. Sharp 1. Raises a pitch up one half step.

10. Flat J- A way of writing down a sound in music.

11. Vibration k. Any vibration that can be perceived by the ear.
12. Source 1. A sound that rotates at a certain frequency (speed)

and can be perceived as high or low.
13. Medium m. Causes the sound.

14. Frequency n. Lowers a pitch down one half step.






Unit 1 — Notes and Fundamental Scales
Chapter 1a-Chromaticism & the Keyboard

Look at a piano. There is an example immediately below, but there is also a full
scale resource in the back of the book. It is made out of paper, but if you do not have
access to an actual piano, then it is a great tool to teach you about music. It is the same
dimensions as a real piano, so you can visualize it accurately as we learn about music.
Even though it might seem strange to play a paper piano, it is preferable that you use it as
you learn, because you can actually put your fingers on it and “practice” the aspects as
we go. You obviously will not hear the sound, but the physical practice aspect of it is the
next best thing.

The piano can be considered a percussion instrument because inside the piano, a
hammer strikes a string. It is also a string instrument because strings are what are
causing the actual musical vibrations. It is also a keyboard instrument because the keys
are the devices that you use to strike the hammer, which strikes the string, which causes
the musical vibration.

Notice how the white keys and black keys are laid out above. Notice the set of
two black keys with two white notes immediately to the right of them. (These white notes
are called E & F). You will also notice the set of #hree black keys with the two white
notes immediately to their right (These white notes are called B & C). C is a land mark
note. Make a mental note of it. The note to the immediate left of the “rwo black key”
combination will always be C. You can find all of the other notes if you locate the C (or

C’s) and memorize where it is.

To the right on the keyboard is forward in the seven letter musical alphabet. The
notes also move forward in the alphabet as they go up in pitch. Up = to the right on a
piano, or higher in pitch. Down = to the left on a piano, or lower in pitch. This is
because the strings get thinner and shorter as you go to the right and thicker and longer as
you go to the left of the piano. The white notes coincide with the letter names.



Longer, thicker strings = Lower notes and pitches. Shorter, thinner strings =
Higher notes and pitches.

On a piano, “toward the right” = higher. “Toward the left’= lower.

Now let’s practice. Take your right hand thumb and place it on the C closest to
the middle of the piano. This is always going to be called middle C. (Shocking isn’t it?)
This is a very important note, as we shall C.

If you start on C and go up (to the right), playing only white notes on the
keyboard, you will play C, D, E, F, G, A, B, & C in that order. As mentioned earlier,
notice that after you get to G, it starts back over at A. Notice there is another C exactly 8
notes up from the original middle C (make sure you count both C’s in that 8). This is
defined as an octave, and is an important term in music.

[Side note] Oct is a Greek prefix that means 8. An Ocropus has 8 tentacles. An Octagon has 8 sides.
October used to be the 8" month on the Roman calendar, until Julius Caeser got egocentric and inserted
July in honor of himself. Augustus Caeser had to follow suit of course, and inserted August, making
October the 10™ month, instead of the 8th. How confusing! Regardless, Oct means 8.

This “C to C” pattern is repeated 8 times on the piano. There is one more octave
on top and 3 extra notes at the bottom of the keyboard on a real piano, than what you see
below.

Practice 1: On the keyboard below, draw in the names of all of the white notes.

That is pretty much all you have to know about the white notes. Knowing the C
as the landmark and then the process of naming all of the others alphabetically will get
you the most mileage. I do want you to notice that there is no black note between E & F,
and B & C. That will come back to haunt us later, as we talk about half steps and whole
steps.



The black notes of the keyboard are where the sharps § and flats b come in to play.

c# § D# =8 Ned W
D> § EP c* i A> ll Bb

Let’s check out the black notes. You may have already noticed that the black
notes have more information on them than the white notes. This is because the same
black note can have two different names based on where your starting point is. Let me
explain. Black notes do not have their own separate letter names like A, B, & C. They
are derivative names of the white note that is nearest to them. The sharp symbol takes a
note to the next closest note to the right, which is a half step higher sounding than the
original letter note. The flat symbol takes a note to the next closest note to the left, which
is a half step lower sounding than the original letter note. Most of the time, flats and
sharps refer to the black notes. There are rare exceptions that we will see shortly.

What does a half (}2) step sound like? Listen to CD Track 1

b makes the note lower; #makes the note higher

ct fl Dt =8 Ned W
D> l EP gl A @ Bb

Using our rules, notice that the black note that is up to the right of C can be called
C sharp. But, the black note that is down to the left of the D can be called D flat. That is
why the black note between C & D can be called C sharp or D flat. When two note
names indicate the same exact note, they are called enharmonically equivalent. This is
a big word that means these notes have different names but basically sound the same. I’ll
bet you are wondering if there is a reason why you would call it one or the other. Is it
just random? No. There are reasons that will come out when we start learning the major
scale. The other rule will become apparent as we learn about the chromatic scale.



Important Information: § is pronounced "sharp" in music and b is pronounced "flat".
Every time you see these symbols you should say sharp and flat accordingly. A note
without the sharp or flat by it (like C, for instance) can be called the letter name only
as in "C" or "natural" as in "C natural". The symbol for "natural" is & . Naturals
cancel out a bor a # in both terminology and practice. They revert the note to the
original white key of the keyboard.

When written on the musical staff directly to the left of a note, sharps, flats, and naturals
are called “accidentals”. We’ll see examples of this in Chapter 2b.

Practice 2. For the keyboard below, draw in all of the names on each of the white and
black notes. Don’t forget that the black notes have two names.

Practice 3. Draw 3 of your own keyboards below and draw in the note names.
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When rules are set in music theory, they are set for good. The rule is that a sharp adjusts
the original letter note to the next adjacent note up (or to the right on the keyboard). So
what about E and B. Can you go to the next adjacent note up to the right and call it E
sharp and B sharp, respectively? Absolutely. F can also be called E sharp even though it
is a white note. C can also be called B sharp. The flats adjust any note down a half step
as well, so E can also be called F flat. B can also be called C flat.

In fact, if you go a 2 step up from C you get C sharp. Go up one more ' step and you
can call that note C double sharp. So, D could also be called C double sharp. Of course,
the opposite is true as well. C natural could also be called D double flat. These
terminologies rarely happen, but there are some reasons for them when you get into more
advanced concepts like minor scales.

This diagram looks wacky, but it is technically correct. The arrows demonstrate some
reasons why you can say D double flat instead of C, or G double sharp instead of A. Can
you find the symbol for “double sharp” on the diagram?

Most of the time E, F, B, & C are called E, F, B, & C, not the sharp or flat name. The
better name is the letter name. (We all love a good rhyme) So stick to memorizing this

diagram:
ct | D# Fé ll Gf Il A%
D> ff EP cd I3 EL

There are some occasions that they will be called differently if they violate other
theoretical rules. We will see a couple of examples of this in chapter 3, when we get to
the major scale.
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Practice Time 1a

Draw in all of the common names of the black and white notes on all 3 of the pianos

below. Use the letter name on the white notes, not the enharmonic flat or sharp name:
1.

Define:

Percussion instrument

String Instrument

Keyboard Instrument

White keys

Black keys

Chromatic

Octave
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Half step higher

Half step lower

Sharp

Flat

Natural

Enharmonically Equivalent

Double sharp

Double flat

Accidental
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Chapter 1b-Music Notation

Even saying the word notation makes me cringe because it is a word that sounds
like there is work involved. That certainly is the case, but the work is essential to us
getting started in music. There has got to be some way to write down and pass the music
of yesterday to the next generation. That system of writing music down is called music
notation. Some things about the system are not perfect, but it is something that every
musician uses. We are stuck with it for better or for worse. You need to learn it
extremely well and be able to function in it like it is a first language.

The first concept to start with is a set of five lines called the staff. It looks like this.

We then put notes and rests on the staff to help remind ourselves and tell others what
notes to play and when not to play. The shape of the notes, stems, and flags, will tell us
how long they are held. Here is what they look like:

K T
NI t ] © = 74‘7%5 -
A
\NZ| o ? 4 -

/ 14

' Notes ' ——— Rests —

We will figure out what all of those notes do in Chapter 5. In order to figure out how
high and low the notes sound, we just need to look at where the head of the note is
centered on the staff. The note head, and nothing else, determines the pitch.

- stem

et

\ note head

If the note head is on a line or a space, then that determines what pitch it is. Keep in
mind from the start that a note head on a line is a different note than a note head on a
space. Here are some examples of note heads on a staff, without the stems.

— F+—— 7 '0—“‘]—0—'.' 55
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We can know where all the notes are by counting, line, space, line space, as long as we
define where any single note is. The symbol that helps us define where a note is, is called
a clef. The most common note “definer” is called a treble clef. It looks like this when
placed on a staff:

This treble clef symbol is actually an old style calligraphic “G”. If you use your
imagination, it actually kind of looks like a G. The treble clef is also called a G clef,
because it shows you where the G is on the staff. The circle at the bottom loops around
the spot on the staff where the G is. Therefore, any note with a note head on the second
line from the bottom of a treble clef staff, is called a G.

Practice 1: Circle all of the G’s on the staff below. (By the way, this exercise (and many
others in this book) is a song.)

Q@;SND

'OH'—O—' '0'_'_'—0—, 'OH‘—O—' — o,

Practice 2: On the staff below, draw 10 treble clefs. Start from bottom to top. Loop to
the right, back to the left, and then circle around.

Now that you know where the G is, the notes work just like a keyboard. Logically, up on
the staff coincides with higher on the musical instrument. The notes of the staff coincide
exactly with what we have already said about the piano. A,B,C,D.E,F,G, or forward in
the musical alphabet goes up in pitch. After you get to the G above, start again at A and
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proceed forward again. This cycle continues as long as you want to keep going up, just
like the piano. The reverse pattern is consistent when going down as well.

Q—%>§D
(@)

N

®
T <

A B C D E F G G F E

Once you get out of the range of the staff, you have to start drawing your own lines in.
These should be spaced the same amount of space above or below the staff as the original
lines. These “drawn in” lines are called ledger lines and this is how they look.

PR

A *
E ’ o ——

o

LIl
o ||

Note heads that use ledger lines still use the same principles as the notes on the staff. Up
is higher in pitch and forward in the alphabet, starting over after G. Down is lower in
pitch and backward in the alphabet.

Practice 3: On the staff immediately above, name all of the notes above the notes. The
highest note in the example above is D. The lowest note is E. See if you come out right.

Even when you get really good at reading music on the staff, reading notes using ledger
lines can be tough. Theoretically, you can keep adding notes as high as you want on the
staff as long as they can fit the range of the instrument that you are writing for. A way to
continue going up or down but also keep the music easier to read, is to use the delineation
8va, 8vb, 15ma, and 15mb (pronounced just like you would say each separate letter and
number). 8va means play this same note one octave above. 8vb means play this same
note one octave below. 15ma and 15mb designate two octaves above and below,
respectively. If you want the player to return to reading his music as normal, then you
would simply write the word loco which is the Latin root for “place” or “in location”.

In the example below, every time you see a vertical line, the previous material is
called a measure. The first three measures of the following example would be played
exactly the same as each other. The last three measures would also be played exactly
the same as each other.

Wlm = = - Ml = e = o
f)!'-f § Y " oco e,
i
y i
[ £
N\
v M = S A = R ' fgnbe -
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Practice Time 1b

For the following staves (plural of staff), write the notes above the staff.

(If stems or flags are on the notes, it doesn’t change the name of the note. Neither do
“bar lines” or other aspects in the piece of music. Keep naming the notes below.)

2.
h \
\ ] | &) [7]
' / =
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3. In the following blank staves, draw in the designated note head on the treble clef.
Remember that there is more than one place on, above, and below the staff where the
same note name can be. Try to find at least two different answers so you get practice
drawing in the different options.

ABCDECEDBDECEABCDECEAGECEG

d
F AN

-~

[an

g

ANV

)

BEFGAGFDBCDEBBABCAFBEFGAGEFDB

CHMN>
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5. You need more practice! Write the name of the notes above the notes:

sof

7 | _'_1 T — 1
Lt 5;;';,,J— —
/ — et
o e
!); ¢ 9 | e
2 5, »

/
i

M B E—

v

4

8. As you hopefully noticed on the above staff (#7), you can use the first seven letters of
the alphabet to make English words. Therefore, you can write words using notes of the
staff. Come up with 16 of your own words on the staves below (Continue on the next
page if you need more room. Don’t forget to draw in your treble clef on each line.
Separate the words by a vertical line just like #7. This line is called a bar line.
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9. For the keyboard below, draw in all of the names of each of the white and black notes.

10. Draw one of your own keyboards below and draw in the note names.

Definition:
G Clef

Bar Line

Clef

Notation

Staff

Note Head

Line

Space

Treble Clef

Ledger Lines

Measure
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