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Building Blocks: Some basic concepts
Resonance: Building Sounds
Hearing and the Ear

Musical Scales
Musical Instruments

Singing and Musical Notation
Harmony and Dissonance; Chords

e L R

Combining the Elements of Music
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Sound Familiar?

e Listen carefully to 4 notes

— 2 are “real”, 2 are “bogus”

* Inisolation, it makes little difference...

— but in the context of a musical piece it may matter






Frequency (Hz)

1000

900 |—

800 —

700 —

600 —

500 —

300 —

200 {-

100

0

2/18/20

800 Hz

200 Hz

100 Hz

Sound of Music 4

The Octave As the
Universal Frequency

Interval

But these were
Complex Tones
with 16 Harmonics....

2x



Frequency (Hz)

1000

900 |—

800 —

700 —

600 —

500 —

300 —

200 {-

100

0

100 Hz

200 Hz

400 Hz

2/18/20

Sound of Music 4

The Octave As the
Universal Frequency

Interval

2x

g

-
Higher Octaves

Contain NO
additional
frequencies!




Frequency (Hz)

The Octave As the

1000 - 10 Universal Frequency
900 [~ 9 Interval ZX
800 [~ 8
700 |~ 7

L 6 4 o
600  The Combination of fand
L 5 its octave sounds good
500 K
200 [~ 4 e The Combination f + 2f
. sounds a lot like falone
300 |
5 \_ J
200 200 Hz
L —
100 100 Hz 100 Hz + 200 Hz
0

2/18/20 Sound of Music 4 8



Frequency (Hz)

-
2000 10
1800 |- 9
1600 |- 8
1400 |- 7
1200 6
1000 |- -3-°
N
800 | 4
600 |- 2
R 2
400 |-
L 400 Hz ]
200 |-
200 Hz 200 Hz + 400 Hz
0

The Octave As the

Universal Frequency

Interval 2

Again, the Combination of f
and its octave sound good

The Combination f + 2f
sounds somewhat like falone

\

J

2/18/20 Sound of Music 4
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Frequency (Hz)

a | The Octave As the
2000 10 Universal Frequency
1800 |- 9 Interval ZX
1600 |- 8
1400 |- Y
1200 |- 6 4 )
1000 L 5  The Combination of fand its
L not-quite-octave sounds terrible
800 |- 4 N y
600 |- 3
400 + -_2- N
L 380 Hz 1
200 |-
t 200 Hz Not exacty 200 Hz + 380 Hz
0 an octaVe ) JIS

2/18/20 Sound of Music 4 11



Frequency (Hz)

0

- The Octave As the

2000 10 Universal Frequency
1800 |- 9 Interval ZX
1600 |- 8
1400 |- 7
1200 |- 6 4
1000 L 5 * If we are close to an Octave,

L we can hear the beats
800 |- 4 g
600 |- >
400 QU q 3

L 397 Hz e :
200 - ”

200 Hz Clos® 200 Hz + 397 Hz

an octave

2/18/20 Sound of Music 4 12



Frequency (Hz)

The Octave As the

2000 - Universal Frequency
1800 |- Interval ZX
1600 |-
uoo | What if we used simple tones?

- No Harmonics...
1200 ( . . )

i * Without Harmonics,
1000 Nothing so special

B about the Octave
800 |- \ /
600 i

400 N
- 397 Hz fl> X
200 —— —
| 200 Hz 200 Hz + 397 Hz
0 an o¢

2/18/20 Sound of Music 4 13




Frequency (Hz)

The Octave As the

2000 - Universal Frequency
1800 |- Interval ZX
1600 :
uoo | What if we used simple tones?
- No Harmonics...
1200 ( . . . )
i e Again, without Harmonics,
1000 Nothing really special
B about the octave
800 |- \ J
600 L
400 .
200 i $ ——
. 200 Hz + 380 Hz

0

2/18/20 Sound of Music 4 15



Frequency (Hz)

2000 [~

1800 |~

1600 [~

1400 [~

0

o

o
I

600 |~

400 |-

200 |~

0

@]‘L \* We will therefore construct Scales based on Octave\Ratio

The Octave As the

<o what dO€S ?;Ar Universal Frequency
Sca

keleton
Skl e Interval 2 x

1600 Hz

/. With real musical notes having harmonics,

Octave Ratios are a very good thing
e most musical instruments are rich in harmonics
* including the human voice

800 Hz  Virtually all formal musical traditions organize scales by
Octaves

>

200 Hz

100 Hz o
50 Hz u‘nterva\s

2/18/20

in Musical Lingo

Sound of Music 4 16



2400

Constructing Scales

2000 [
— based on Octaves
1800 [~
1600 [~ 1600 Hz
1400 |- * |f we add a note in one Octave, we
. i need to add it in all Octaves.
T 1200 [~ 1200
> i
c 1000 [~
Q
S |
O
L 800 - 800 Hz
L B ——
600 |~ 600
400 - 400 Hz lv
B ——— 300
200 - —— 200 Hz
. =——— 100 Hz
————— 50Hz

0

2/18/20 Sound of Music 4 17



2000 [~

1800 |~

1600 [~

1400 [~

Frequency (Hz)
o
3
|

2400

1600 Hz

1200

800 Hz

600

400 Hz J;
300

200 Hz

100 Hz

50 Hz

Constructing Scales
based on Octaves

Two Choices to Make:

1. How many notes per Octave?

2. How should they be distributed?
- i.e., exactly what frequencies?

TEMPERAMENT

2/18/20

Sound of Music 4 18



Frequency (Hz)

2000 —

1800 |-

1600 |-

1400

=

N

o

o
I

=

o

o

o
I

o)
o
o
I

600 |-

400

200 |-

0

2400

1200

600

4004z |

300

Constructing Scales
3sed on Octaves

So here we've
chosen n=10 notes
per octave, equally

LI RARLVL YA A dd 3 note in one Octave, we

need to add it in all Octaves.
A f=80Hz

Two Choices to Make:

/ 1. How many notes per Octave?

Af=40Hz

2. How should they be distributed?
A f=20 Hz - i.e., exactly what frequencies?

Af=10 Hz TEMPER AMIENT

2/18/20

Sound of Music 4 19



Frequency (Hz)

2000 —

1800 |-

1600 |-

1400

1200

1000

600 |-

400

200 |-

2400

1200

600

4004z |

300

Constructing Scales
3sed on Octaves

So here we've
chosen n=10 notes
per octave, equally

LI RARLVL YA A dd 3 note in one Octave, we

need to add it in all Octaves.
A f=80Hz
/ But we have a problem. 5
The notes at the bottom are too |
Af=40Hz crowded to see, while there is empty
space at the top. ted?
We need a different frequency scale. |

Af =20 Hz S ’?

A f=10Hz
TEMPERAMIEINE

0

2/18/20

Sound of Music 4 20



A monk* came up with an answer 1000 years ago...

Old MacDonald Had A Farm

J=110

Anonymous
Arr: Raif Husicic

e

-
L]

Frequency

LOQ Of ﬁm H ¥
SEIS

v e P

Use a compressed
Logarithmic
Frequency Scale

2/18/20

Sound of Music 4

*Guido of Arezzo 1025



Frequency (Hz)

2000 —

1800 |-

1600 |-

1400

2400

1200

600

4004z |

300

Constructing Scales
based on Octaves

Then This...

e |f we add a note in one Octave, we
need to add it in all Octaves.

Two Choices to Make:

1. How many notes per Octave?

2. How should they be distributed?
- i.e., exactly what frequencies?

TEMPERAMENT

2/18/20

Sound of Music 4 22



1600 —

Log
gcale

800 [—

400 [—

Frequency (Hz)

100 —

50

2400

1600 Hz

1200

800 Hz

600

300

200 Hz

150

100 Hz

75

—50 Hz

Constructing Scales

L based on Octaves

~ Becomes This...

Much clearer and
> N AR dd a note in one Octave, we

ZEUCHEICRCCICI ) add it in all Octaves.
the same!

Two Choices to Make:

B 1. How many notes per Octave?

2. How should they be distributed?
- i.e., exactly what frequencies?

5 TEMPERAMENT

2/18/20

Sound of Music 4 23



2400

1600 Hz Constructing Scales

1600 — —
Log ——— 1200 — based on Octaves
gcale — —
L 800 H .
500 ‘ — Two Choices to Make:
- 600 [
o — 1. How many notes per Octave?
N 400~ -———— 400Hz — - - _
= - — * Enough to make interesting music
3 —— — but...
> e ——
© 200 200 Hz — * Not too many, lest we
- — o Over-complicate Instruments
— — o Confuse listeners
100 |- 100 Hz — o Burden Composers
e — = Actual scales use from 5 to 24
e — notes/octave
50 Hz ——

50

2/18/20 Sound of Music 4 24



2400

Constructing Scales

1600 — E— 1600 Hz —_—
Log SR — 5:':5:':5@ based on Octaves
Scale - ———
L 800 H e .
800 — ‘ — o O Two Choices to Make:
— 600 e J; ) 5
- — U How many notes per Octave:
= 400 P E— e How should they be distributed?
E; — here was a - i.e., exactly what frequencies?
S —— 300 — \ bad one!
% — * We want to choose notes that play well
£ 200 =———— 200Hz — together for melody and harmony
" — e |deally, we'd like a smooth, regular
100 100 H S distribution
e — = Better yet, so regular that we could
— —— anchor an octave at any note!
50 Hz ——

50

2/18/20 Sound of Music 4 25



1600 — 1600 Hz COnStrUCting Scales

Log —— based on Octaves
Sca —
800 |— 800 Hz —
=— Our Focus: “Mether Scale” ?
= Great-great Grandaughter
o 400 — 400 Hz e 12 Notes Per Octave
= -
%J- 200 L 200 Ha - ¢ Equal Spacing (on Log Scale)
— > Clean
— > Simple
100 [~ 100 Hz — > Elegant
— .. but not musically ideal ®
o ~ 50Hz —  ——

2/18/20 Sound of Music 4 26



Log
gcale

Frequency f—

2/18/20

> Octave

So What Is This Mother Scale?

o = IN W I U1 O N |00 O

200 Hz * 12 Notes Per Octave
188.8

178.2

168.2 * Equal Spacing (on Log stale)

158.7

149.8 = Equal Ratio Adjactent Frequencies

141.42136 > Ratio F 1.05946...

133.5 » Each note ~ 6% Higher

126.0

118.9 )

112.2

105.9 HZ> C(’)qmpound lnterest:
o/ i t5.9% :

100 Hz ) 6% increase o you wi|

Double Your Money
In 12 years

Sound of Music 4 27



Frequency f—

So What Is This Moth cale?

%) History  Memory

i

SCG\Z il e ! A1/(12))= D s W(m;
—— i 1,0594630943592952645
S— A9463 8252949463
— 1 05946309435929526456182529 tes Per Octave
— Using the Calculator on
——— | your PC or phone... Spacing (on Log Stale)
— e al Ratios of Adjacent Frequencies
— L A o @ Ratio [ 1.05946...
— > E i " Each note ~ 6% Higher
— COmpound Interest-
— AL 5.9% you will
— Pouble Your Money
— In 12 years

2/18/20 Sound of Music 4 28



So What Is This Mother Scale?

Log —
gcale ——— * 12 Notes Per Octave p
—— . fqualspacing ¢ - A Particular Example of such a
— (on Log Scale) 1(1) 12-tone Equal Tempered scale is...
— 9
A S— g “The 12 Tone Chromatic Scale”
> — 7 - — _J
= — 6
g S 5
g = - 4
——— > Octave 3
E— 2
— )
— Q

2/18/20 Sound of Music 4 = 29



2/18/20

Piano

[_a40 |

12 Note Per Octave Equal
Tempered Scale:

Simple T; .
The Chromatic Scale

Eomp\ex Tonesj

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9
233.1
220
207.7
196.0
185.0
174.6
164.8
155.6
146.8
138.6
130.8
123.5
116.5
110

AR TR EERRRRRRRRRRRANY

Sound of Music 4 30



62
60
58

55
53

65
~ o4
63

63
61
59
57 |

56

—H

52

2/18/20

Piano

61
60
59
58
57
56
55
54
53
52
51
50
49

47
46
45

43
42
41

39
38
37
36
35
34
33
32
31
30
29
28
27
26
25

[_a40 |

12 Note Per Octave Equal
Tempered Scale:

Simple T; -
The Chromatic Scale
w

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9
233.1
220
207.7
196.0
185.0
174.6
164.8
155.6
146.8
138.6
130.8
123.5
116.5
110

AR TR EERRRRRRRRRRRANY

Sound of Music 4 31



!

63
61
59
57
56
54
52
51
49
47
45
44

b

N
N

40
39
37
35
33

I

2/18/20

Piano MIDI

65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25

f

69 [ 440 | ———

85 1108.7
84 1046.5
83  987.8
82 9323
81 880
80  830.6
79 784.0
78  740.0
77  698.5
76  659.3
75 6223
74  587.3
73 5544
72 5233
71  493.9
70 466.2
68 415.3
67 392.0
66  370.0
65  349.2
64  329.6
63 311.1
62  293.7
61 277.2
60 261.6
59  246.9
58 2331
57 220
56  207.7
55  196.0
54 185.0
53 174.6
52 164.8
51  155.6
50 146.8
49  138.6
48  130.8
47 1235
46  116.5
45

110 (=—x)

12 Note Per Octave Equal
Tempered Scale:

S'mple Tones
Gomp\ex TO“@

The Chromatic Scale

=

THE SOUND OF MUSIC

MIDI* Data

* Musical Instrument Digital Interface

Sound of Music 4 32



Pitch

mMIDI  f
Class
B e 12 Note Per Octave Equal
84 10465 =—————— Cé6 0 S
83 087.8 e B5 - .
81 880 — A5
80 830.6 = G#/Ab5 .
79 784.0 =— G5
] om0 —— o5 The Chromatic Scale
77 698.5 ——— 5
76 659.3 ———— ES5
75 622.3 =——— D#/Eb5
74 587.3 e D5
73 554.4 —=—————— C#/Db5
72 523.3 =— C5 0 <=
71 4939 —— B4
70 466.2 =— AH#/Bb4
7 —— All the C notes
68 415.3 =— Gi#/Ab 4
67 3920 —— G4 belong to
66 370.0 =——— F#/Gh 4 .
65 3492 ———  F4 Pitch Class Zero
64 329.6 ———— E4
63 311.1] =———— D#/Eb 4
62 293.7 —— D4
61 277.2 ——  C#/Db 4 H H
oSt T 0 <« Similarly, all the D
59 2469 ———— B3 notes belong to
58 233.1 =—— A#/Bb3 X
57 200 e A3 Pitch Class 2
56 207.7 —=—— GH#/Ab3
55 196.0 =—— G3
54 185.0 =————— F#/Gb3
53 174.6 ———— F3
52 164.8 ——— E3
51 155.6 —=————— D#/Eb 3
50 146.8  —— D3
49 138.6 = C#/Db 3 _
48 130.8 =—— C3 0 S
47 1235 — B2
/20 46 1165 ==————— AH#/Bb2 Sound of Music 4
45 110 —— A2



Pitch

MIDI Note =
/ class Solfege 12 Note Per Octave Equal
85 1108.7 =————— C#/Db 6 1 Di
84 1046.5 —=————— Cé6 0 Do .
83 087.8  =e— B5 11 Ti TemperEd Scale
82 032.3 = AH/Bb 5 10 Li .
8l 80 ——— A5 9 la The Chromatic Scale
80 830.6 =———— GH/AbS 8 Si
79 784.0  —— G5 7 Sol
78 740.0 =—  F#/Gb 5 6 Fi
77 608.5  — F5 5 Fa
76 659.3  —— ES 4 Mi
75 622.3 =———— D#/Eb 5 3 Ri
;g ggz'i A C#D[i) E i RD‘? Solfege syllables used for singer
72 523:3 és 0 Dcl> training, and also as the Names
71 4939 ———— B4 11 Ti of Notes in France, Spain, Italy,
70 466.2 =——— AH#/Bb4 10 Li Russia etc.
69 440 — A4 9 La
68 415.3 =— Gi#/Ab A4 8 Si
67 392.0 = G4 7 Sol
66 370.0 =——— F#/G) 4 6 Fi
65 349.2 — F4 5 Fa
64 329.6 —=—— E4 4 Mi
63 3111 ——— D#/Eb 4 3 Ri
62 2903.7 ——— D4 2 Re
61 277.2 ——mm C#/Db 4 1 Di
60 261.6 e—m— 0 Do
59 246.0  e——— B3 11 Ti
2/18/20 58 233.] = A#/Bb 3 10 ddund of Music 4
- 57 220 —— A3 9 La



Pitch

MIDI Note =
/ class Solfege 12 Note Per Octave Equal
85 1108.7 = C#/Db6 1 Di
84 10465 m—m—m— C6 0 Do .
83  987.8 BS 11 Ti Tempered Scale:
82 9323 = A#/Bb5 10 Li )
8l 80 ~——— A5 9 la The Chromatic Scale
80 830.6 = GH#/Ab5 8 Si
79 7840 m———mm—— G5 7  Sol
78 7400 =————— F#/Gb5 6 Fi
77  698.5 F5 5 Fa
76  659.3  —— ES 4 Mi
75 6223 = D#/Eb5 3 Ri o
74  587.3 = D5 2 Re  «,---]
73 5544 = C#/Db5 1 Di
72 5233  e— C5 0 Do
71 4939 —— B4 11 [ Ti
70  466.2 =—— A#/Bb4 10 K
69 | 440 | ———— AL 9 La
68 4153 =———— GH#/Ab4 8  Si_
67 3920 =——— G4 7 [Ssol
66 370.0 =———  F#/Gb4 6 Fi
65  349.2 —— Fa 5 |_Fa_
64 329.6 —=—— E4 4 [Mi
63 311.1 = D#/Eb4 3 Ri
62 2937 =—— D4 2 Re -
61 2772 =————— C#/Db4 1  Di_
60 261.6 —— 0 Do
59 2469 —— B3 11 T

2/18/20 Sound of Music 4 36



Pitch

Note :
Mot f class Solfege 12 Note Per Octave Equal
85 1108.7 == C#/Db 6 1 Di
84 1046.5 =——— Cé6 0 Do .
83 987.8 e— B5 11 Ti TemperEd Scale'
82 932.3 = A#/Bb5 10 Li .
8l 80 —— A5 9 la The Chromatic Scale
80 830.6 = GH#/Ab5 8 [
79 784.0  —— G5 7
78 740.0 =———  F#/Gb5 6
77 698.5  —— F5 5
76 659.3  —— ES5 4
75 622.3 =———  DH#/Eb 5 3
74 587.3 e D5 2
73 554.4 = C#/Db 5 1
72 523.3 —— C5 0
71 4939 —— B4 11
70 466.2 =—— Al/Bb 4 10
69 440 | — A4 9
68 4153 — G#/Ab 4 8
67 392.0 =——— G4 7
66 3700 =———— F#/G) 4 6
65 349.2 =————— F4 5
64 329.6 =———— E4 4
63 3111 - D#/Eb 4 3
62 293.7 =——— D4 2 Re Note that many notes
61 2772 —— CH/Db4 1 DL are left out of Julie
60 261.6 — 0 Do - ;
59 0460 e B3 11 T Andrews’ Song...

2/18/20 Sound of Music 4 37



Alternate Scales with n # 12: “Microtonal Scales”

Easley Blackwood, Jr.
(1933- )

Former music professor at

U. of Chicago Fanfare in 19-note Equal Tuning, Op. 28a
(Blackwood, Polyfusion Synthesizer)

Example:

e SERIES alnn

Compositions in
n_Tone Equal AT SWNTHESJZEH
Temperament: Ry
13-tone
To

24-tone Scales
(Synthesizer
and

Modified Guitar) -y ; DOL(VFUSI’()D

2/18/20 Sound of Music 4 38
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MIDI

85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65

63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

RomNw eV N®LLOE R ORNWREUVO N ®

Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3

Pitch

Class Solfege

1
0
11
10
9

Sound of Music 4

12 Note Per Octave Equal
Tempered Scale:

The Chromatic Scale

39



Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5

987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

Chromatic

Subscales of The
Chromatic Scale

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

* Most Western music genres do not use the

whole Chromatic Scale
» Instead, they use smaller Subscales

e Such Subscale music includes:

» Almost all pre-1910 music
= Traditional
= (Classical
= Liturgical

» Pop music

» Rock

» Country and Bluegrass

* Music using the Chromatic Scale includes:
» Modern “atonal” music (post-1910)
» Much Jazz

Sound of Music 4




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

A

a

Subscales of The
Chromatic Scale

How many Subscales are there?

Examples for m = 3-note Subscales

a

a

a

a

All together, 55 Patterns
like these for m=3

But each Pattern could
be anchored at 12
different notes
within an Octave

So there are 12 x 55 = 660
m=3 Subscales




Chromatic
Note  MIDI f  ™Scile Subscales of The
CH/Db 6 85 1108.7 =
Cé6 84  1046.5 —=—— :
6 H IMes — Chromatic Scale
AH#/Bb5 82 9323 s
,é 5 31 0 D — Keys | Total Scales
G#/Ab5 80 830.6 =
G5 79 7840 e—— "
F5 77 6985 e— Country Music 2 11 12 132
ES 76  659.3 e Blues
DH/ELS 75 @ 622.3 —m—— 3 55 12 660
D5 74  587.3 e
C#/Db5 73 5544 e— 64 165 12 1980
C5 72 || 523.3 Pentatonic 5 330 12 3960 +—_ .
B4 71 493.9 Classical Of”'y d tiny
A#/Bb4 70 466.2 Pop 6 462 12 5544 . ;aOCftlon |
A4 69 | 440 . use!
GH#/Ab4 68 4153 Rock Heptatgnlc | 7 462 12 5544
G4 67 392.0 (Includes Diatonic) - g 330 12 3960
F#/Gb4 66 370.0 =
Fa 65 349.2 ——— Used for y 9 165 12 1980
E4 64 329.6 =
DH/Eb 4 63 3111 e Jazz? 10 55 12 660
Da 1162 11293.7 = IS 11 12 132
c#/Db4 61 277.2
60 261.6 12 1 12 12

B3 59 246.9
2/18/20 Sound of Music 4 42



Chromatic < -
Note  MIDI f  ™Scale The Pentatonic (5 note) Subscales of
C#/Db 6 85 1108.7 e————
C6 84 1046.5 - 1
€6 [ 84 10465 The Chromatic Scale
A#/Bb 5 82 932.3 -
G#/}\:b G 23, 82%(_)6 — There are 330 m=5 Patterns...
G5 79 784.0 -«
F#/Gb 5 78 740.0
F5 77 698.5 <«
E5 76 659.3
D#/Eb 5 75 622.3 D
D5 74 587.3
C#/CDSB > 32 22‘3‘;‘3‘ ] Reasonable rules:
B4 71 493.9 —— i
e a0 e ———— 1. Av0|.d gap of 4 or more
A4 69 | 440 | = > 2. Avoid adjacent gaps of 3
G#/Ab4 68 4153 =————
G4 67 3920 m—————— o
FELE G G ey With these rules, there are
Fa 65 3492 m—————— ) )
E4 64  320.6 e “ just 5 Patterns possible!
D#/Eb 4 63 311.1 —— <
D4 62 2937
C#/Db 4 61 277.2  — D
60 2616 ——— <« =
B3 59 246.9
2/18/20 - Sound of Music 4 43




Note MIDI f Chromatic

The Pentatonic (5 note) Subscales of

Scale P
C#/Db 6 85 1108.7
L6 1164 106> — The Chromatic Scale
B5 83 987.8
A#/Bb 5 82 932.3 - — P
A5 81 880 — «— There are 330 m=5 Patterns...
G#/Ab 5 80 830.6 -
G5 79 784.0 — P — -
F#/Gb 5 78 740.0
F5 77 698.5 <~ — - P
ES5 76 659.3 <
D#/Eb 5 75 622.3 S a—
D5 74 587.3 - — -—
C#éDsb ° ;2 23‘3‘:‘3‘ — e ] ] Reasonable rules:

B /LRSS 1. Avoid gap of 4 or more

A#/Bb4 70  466.2 _ .
A4 69 [ 440 2. Avoid adjacent gaps of 3

l
l
l

I
|

G#/Ab4 68 415.3 -
G4 67 3920 m———— | < —
FafGha 66 300 — | | I With these rules, there are
E4 64  329.6 e — just 5 Patterns possible!
D#/Eb 4 63 3111 —— - /\
D4 62 293.7 - —— - D -
C#/Db4 61 2772 — these
60 2616 =————— < —\} —A —L —\L
B3 59 246.9
pr—

2/18/20 Sound of Music 4 45




Note MIDI f Chromatic

The Pentatonic (5 note) Subscales of

Scale -«
C#/Db 6 85 1108.7
b 11od |06 A The Chromatic Scale
B5 83  987.8
A#/Bb 5 82 932.3 - — P
A 81 || 880 — — There are 330 m=5 Patterns...
GH/Ab5 80  830.6 .
G5 79 784.0 ’ . B e~
F#/Gb5 78  740.0 e
F5 77 698.5 — — — <
ES5 76 659.3 <
D#/Eb 5 75 622.3 - a—
D5 74 587.3 — < —
C#/chb i ;g 22@:131 el el o M Reasonable rules:

LR .. | | 1. Avoid gap of 4 or more

A#/Bb4 70  466.2 _ .
A4 69 [ 440 2. Avoid adjacent gaps of 3

I
l
l

|
l

G#/Ab4 68 415.3 <+
G4 67 3920 m———— e < — -
FafGba 66 3700 — ol i | With these rules, there are
E4 64  329.6 e — just 5 Patterns possible!
D#/Eb 4 63 3111 —— -
D4 62 2937 —— +—] — But
CH/Db4 61 277.2 = f2 they all haye the s3
60 2616 L L —& — —¢ mily p g

attern — ;
B3 59 246.9 n JUSt shifteq

2/18/20

|

Sound of Music 4




Note MIDI f Chromatic

The Pentatonic (5 note) Subscales of

Scale Pu—

C#/Db6 8 1108.7
C6 84 10465 U The Chromatic Scale
B5 83 987.8

A#/Bb5 82 9323 mm —  — _

N 31 880 e | . There are 330 m=5 Patterns...

GH/AbS5 80  830.6 =—————— -« Reasonable rules:

F#(/;GSI) c ;g Zig'g ) ) 0N =N 1. Avoid gap of 4 or more
F5 77 6985 mmmmm— ] | | 2. Avoid adjacent gaps of 3
ES 76  659.3 =— —

DH/EbLS5 75 622.3 ——— ] .

DS 70 5873 e p - | - With these rules, there are

CH/DbS5 73 5544 just 5 Patterns possible!
C5 72 5233 —— et @—] — ]

B4 71 4939 ——

AH/Bb4 70 466.2 ——— —

Ad 69 | 440 | e— -« «—

G#/Ab4 68 4153 — —]

G4 67 392.0 ———— <+ S -

F#/Gb4 66 370.0 = Take the basic pattern
F4 65 3492 =————— = | <« and wrap it into a
E4 64  329.6 -— circle

D#/Eb4 63 3111 ——— -~ "

D4 62  293.7 —— — —

CH/DbA4 61 2772 ———— |

60 2616 =——— i —L —L L —L
B3 59  246.9
<

2/18/20 Sound of Music 4 47




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

|
l

|

L

|
I
I
|

|

LA L

T

|

l

l

I

l

I
l
[
I

|

l

l
l

l

|

The Pentatonic (5 note) Subscales of

I

l

l

l
l

l

|

~L<—

L

Sound of Music 4

T

T

l
l

l

l

|

|

I

1

|

1

L ¢

The Chromatic Scale

There are 330 m=5 Patterns...

Reasonable rules:
1. Avoid gap of 4 or more
2. Avoid adjacent gaps of 3

With these rules, there are
just 5 Patterns possible!




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

Chromatic
Scale

|
l

|

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

|
I

|

|
I

I

I
l

I
l

O]

l

I

l

|

l

®

£

The Pentatonic (5 note) Subscales of

— P—
G

L
S -
—

e
S -
h‘

h
h h
h

h
h h
@

Sound of Music 4

The Chromatic Scale

The Pentatonic Scale Circle:

“3 5 Modes of the Minor
— Pentatonic Scale
@ minor Pentatonic Scale
— @ Major Pentatonic Scale
- @ Egyptian Pentatonic Scale
@ Blues Minor Pentatonic Scale
- (® Blues Major Pentatonic Scale
—
PR
PR
G
@*




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

Chromatic
Scale

|
l

|

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

|
I

|

|
I

|

I
l

I
l

O]

l

l

I

l

|

l

®

£

The Pentatonic (5 note) Subscales of

— P—
G

L
S -
—

e
S -
h‘

h
h h
h

h
h h
@

Sound of Music 4

T

|

I

1

|

|

1

|

© t 1

ne Chromatic Scale

The Pentatonic Scale Circle:
5 Modes of the Minor
Pentatonic Scale

@ minor Pentatonic Scale

@ Major Pentatonic Scale




Note MIDI f Chromatic

Scale The Pentatonic (5 note) Subscales of
C#/Db 6 85 1108.7 e————

C6 84  1046.5 P .
S The Chromatic Scale
A#/Bb5 82 932.3 «—
G#A A5b - g(l) 823’%(3)06 < The Pentatonic Scale Circle:
(/;5 79 7840 e — P 5 Modes of the Minor
F#/Gb5 78  740.0 Pentatonic Scale
F5 77 6985 - — —
ES 76  659.3 «— . i
DH/EDS 75  622.3 . @ minor Pentatonic Scale
D5 74 5873 — -— . )
CA/DbS 73 5544 e @ Major Pentatonic Scale
C5 72 5233 e— — —
B4 71  493.9
A#/Bb4 70 466.2 -«
A4 69 | 440 \._

G#/Ab4 68 415.3

G4 67 392.0 —
F#/Gb4 66 370.0

Fa 65 349.2 o

E4 64 3296 =
DH#/Eb4 63 311.1 -—

D4 62 293.7 S

C#/Db4 61 277.2

60 261.6
B3 50  246.9

2/18/20

‘E=_4_df-
‘\ 7
@

Sound of Music 4

oL



Note

C#/Db 6
Cé6
BS

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
ES5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
Fa
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

The Pentatonic (5 note) Subscales of

— The Chromatic Scale
~— How can
= musicians The Pentatonic Scale Circle:
— - remember 5 Modes of the Minor
these scales? Pentatonic Scale
PR
< 3-2-2-3-2 @ minor Pentatonic Scale
] 2-2-3-2-3 DDTDT @ Major Pentatonic Scale

D o Sm—

2 3 Tripl
| ple

3

2 Double

—

2

3 Triple

—

2\4—
<—\<_ 2 Double

3 2 Double
< <

i @Y

—

Sound of Music 4




Note MIDI f Chromatic

e = e The-Pentatonic (5 note) Subscales
o — of The Chromatic Scale: 12 Keys

The Pentatonic .
\YEJ[e]ghYer][= T -| |
. P —
in 12 Keys — Pentatonic Scale - -~
ES 76 659.3 . in Key of 9147 @ minor Pentatonic Scale
DH/Eb5 75 622.3 B> Major - — : .
D5 74  587.3 -« p— - |+ -— Q Major Pentatonic Scale
C#/DbS 73  554.4 — o |« . «—
C5 72 | 523.3 =— - | < & MBaj
: 71 4939 —— o - - "||\3/|a' —L
p— €L
<
G -
e Pentatonic Scale S ] a) < S
F#/Gb 4 : o < F < —
Ea in Key of — e .vEuq,-‘E 1 —
E4 : -— -— |
D#/Eb 4 ¢ Major s D M .
D4 62 2937 RSN —
C a)
/Db - 4—\1; —
Maj
& |- 1
S <«
2/18/20 D S"r D 54
<« Sou




Note MIDI f Chromatic

e = e The-Pentatonic (5 note) Subscales
o — of The Chromatic Scale: 12 Keys

The Pentatonic .
Major Scale — | ‘| a
. . .
in 12 Keys — Pentatonic Scale - —
5 H <= — . 0
ES 76 6593 . in Key of N @ minor Pentatonic Scale
DH/Eb5 75  622.3 Bb Major - . Maior p cen
D5 74 5873 — — T74 | [— @ Major Pentatonic Scale
C#/Db5 73 554.4 — o |« - =
C5 72 5233 — B S B
: Bb <_J$
Maj
A# U ket
/Bl gt . L
e Pentatonic Scale S ol o
F#/Gb 4 _ B
Fa in Key of
E4 : -
D#é E)" 4 65 g;;\'/;lajor . Curiosity:
! ' C . C Major Uses
nal only White
O Piano Keys
2/18/20 Prm— 55




Note MIDI f Chg%g?gtic
C#/Db6 85 1108.7
: of The Chroma
The Pentatonic .
. P
Minor Scale
<=
also has 12 Keys — Pentatonic Scale | <—
UI0. S .
ES 76 659.3 in Key of -l
D#/Eb5 75 622.3 — B minor
D5 74  587.3 e—— .
C#/Db5 73 5544 eemm— 5
_:_B 72 5233 se— | minor
B4 _4
A 4 70 466.2 - —— S A Minor
A4 69 | 440 | =— Ab minor =
G#/Ab4 68 415.3 G minor
G4 - G ) minor
£#/Gb 4 Pen’Fatonlc Scale Il i
Fa in Key of g, Eminor
E4 . MiRGE minor -
D#/Eb 4 E[‘]'"”

2/18/20

The Pentatonic (5 note) Subscales

tic Scale: 12 Keys

Q minor Pentatonic Scale

@ Major Pentatonic Scale

l

|

Sound of Music 4

56



Chromatic

Note Scale

MIDI  f
1108.7

CH#/Db6 85

The Pentatonic
Minor Scale
also has 12 Keys —

ES 76  659.3

D#/Eb 5 < 75 6223 =—— 00— e

D5 74  587.3

a4 69 440

293.7
277.2

62
61

2/18/20

l

l

|

l

The Pentatonic (5 note) Subscales
of The Chroma

«{ Pentatonic Scale

in Key of
B minor

nd of Music 4

C#/Db 5 e B
C5H 72 523.3  e— minor
B4
A#TB-B‘4 - A Mminor g\L
So E flat minor js

played using |
only Black Keys |

A b, minor

on piano

h

tic Scale: 12 Keys

Q minor Pentatonic Scale

@ Major Pentatonic Scale

57



Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

— > — .
The Pentatonic (5 note) Subscales
] <« s .| of The Chromatic Scale: Relative Keys
-— >
— —> — @ minor Pentatonic Scale
@ Major Pentatonic Scale
— <€ > <
1 < > < If these 2 scales share the
exact same notes ...
1 < = then what is the difference
—] < > < between them?
< € D>« J;
< f D>
]  C——
E G
minor Major
— > <«—

58
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Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f Chromatic
Scale

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

l

|

|

l

l

l

l

|

—> «—

> «—

€C—> «—

> «—

The Pentatonic (5 note) Subscales
of The Chromatic Scale: Relative Keys

Q minor Pentatonic Scale

@ Major Pentatonic Scale

If these 2 scales share the
exact same notes ...
then what is the difference
between them?

~

Major
—> —

«—>

isic 4

(5

he “anchor notes” are different.
These are called the

Tonic Notes

They form the “Pitch Center” of
\_ the musical piece Y,

59



Pentatonic
G Major
Scale

I

2/18/20

dZ» cs 783.99H:
dE» s 739.99H:
AEZB» s c0546H:
“ E5 659.26Hz
dZEZ» o 62225+
dZZB» s s87.33H:
¢ C#5 554.37Hz
C5 523.25Hz
B4 493.88Hz
A#4 466.16Hz
A4 440.00Hz

L 72
L 71
L 70 _J
L 69 4
dTI» c#4 415.30H:
L f67
L f66
L f65

G4 392.00Hz
F#4 369.99Hz
F4 349.23Hz
E4 329.63Hz
D#4 311.13Hz
D4 293.66Hz
CH4 277.18Hz
C4 261.63Hz
B3 246.94Hz

62 g

61 g

60 g

S 59 g
AH3 233.08Hz
A3 220.00Hz
G#3 207.65Hz
G3 196.00Hz

Old MacDonald

Had a Farm
in
Pentatonic G Major

s e Wa W U U
e Y W W U G A

Sound of MusW

60



Pentatonic
G Major
Scale

C
5

ToniC
“pitch center” |—
E—
—
2/18/20 L

dZ» cs 783.99H:
dE» s 739.99H:
AEZB» s c0546H:
“ E5 659.26Hz
dZEZ» o 62225+
dZZB» s s87.33H:
® C#5 554.37Hz
C5 523.25Hz
B4 493.88Hz
A#4 466.16Hz
A4 440.00Hz

L 72
L 71
L 70
L 69
dTI» c#4 415.30H:
67 4
L 66 4
L f65 4

G4 392.00Hz
F#4 369.99Hz
F4 349.23Hz
E4 329.63Hz
D#4 311.13Hz
D4 293.66Hz
CH4 277.18Hz
C4 261.63Hz
B3 246.94Hz

62 g

61 g

60 g

S 59 g
AH3 233.08Hz
A3 220.00Hz
G#3 207.65Hz
G3 196.00Hz

Old MacDonald

Had a Farm
in
Pentatonic G Major

s e Wa W U U
e Y W W U G A

Sound of Musle =" " " " " ~~—

63



Pentatonic
G Major
Scale

2/18/20

— @G» c- 392.00H: ANANANAANAANANAANANL
ATI» i 369.99H: AN
A - 300234 NN

> P> - 32063H e
dAEP» i 311.13H: NN N AN AN

— @ZIP» D4 293.66H: P P U U
AZ» cis 277.18H2 T e U W U

J

C4 261.63Hz NN
e B3 246.94Hz e

A#3 233.08Hz T T T
. A3 220.00Hz TN

G#3 207.65Hz
G3 196.00Hz
F#3 185.00Hz
F3 174.61Hz
E3 164.81Hz
D#3 155.56Hz

ﬁ

)

Swing Low

Sweet Chariot
in
Pentatonic G Major

— @ZP» D3 146.83H: T — — —
AT i3 138.59H: e
dE» c: 13081H: - — — —

. @A 52 123.47H: - — — —

f46 A#2 116.54Hz - — — —

. £45 A2 110.00Hz - 0 — —

f44 G#2 103.83Hz - —— —
L f43 G2 98.00Hz sound of Music4 — ——" ——— ——

64



Pentatonic
G Major
Scale

3

\\T oni C"

Tonal Center

2/18/20

-
E '

l
SRR

l
S

_—
o

dTB» 4 392.00H: ANANANANANANANANL
dTA» i 369.99H: NN NN AN .
A - 340234 NN NN NN SWIng Low
dZ» :: 329063+ NN Sweet Chariot
dEP» o+ 311.13H: o Ve VU U U .
dZ» - 29366H: N~ '.n .
AZ» i 277.18H: N~V Pentatonic G Major
AT - 26163H: N~
AT -3 246.94H: N~
dE» ~i3 233.08H: N~ — o
dZE» 3 220.00H: ~——————
A » c+3 207.65H: ~———————
dlZ» 3 196.00H ~———————
A i3 185.00H: ~————————
A 3 17461H: ~—~————————
A2 3 16481+ ~—————
dEZP» 043 155.56H: ~————
dE» 03 146.83H: —~—~——
dAE» i3 138.59H: —~—————
AT 3 13081Hz —~—~
A -2 12347Hz —~—
f46 A#2 116.54Hz T — —— ~——
f45 A2 110.00Hz T c—— ———— ~———
fa4 G#2 103.83Hz T ——— ——— T —V
f43

G2 98.00Hz Sound of Music 4 T — T e e~ 66



Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3

2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5

987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Classical
Pop
Rock

Total Scales
12 12

Subscales of The
Chromatic Scale

Traditional 1 1
Country Music 2 11 12 132
Blues
3 55 12 660
4 165 12 1980
Pentatonic | 5 330 12 3960 L 0nty 2 tiny
6 462 12 5544 fraction
. P are of use!
Heptatonic @32 \ 12 5544 >¢
Includes Diatonic),A 330 12 3960
Used for 2 18 Only ~20 | 1980
Jazz? 10 5{ are useful 660
11 11 12 132
12 1 12 12

Sound of Music 4
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Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Seale The Heptatonic (7 note) Subscales of

The Chromatic Scale

There are 462 m=7 Patterns
belonging to 66 families

But most
are dumb

like these

| < S
— | If werequire reasonably uniform
0\ | coverage of the 12 notes of the
— Chromatic Scale, only 3 main
< -
1 < Pattern families emerge...
< S
s —
pr—
- < -

w
@]
c
S
(oL,
@]
=
<
c
L
o
N

68



Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Scale

[Tt 1t 11ttt 11111

T 1t

The Diatonic (7 note) Subscales of The

Chromatic Scale:

The Most Uniform Coverage of the Octave

“The” Diatonic
Family Pattern

<_

Sound of Music 4

Heptatonic

Pattern Family #1.:
“Diatonic”

70



Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Scale

[Tt 1t 11ttt 11111

T 1t

The Diatonic (7 note) Subscales of The

Chromatic Scale:

The Most Uniform Coverage of the Octave

“The” Diatonic
Family Pattern

<_

Sound of Music 4

Heptatonic

Pattern Family #1.:
“Diatonic”

Diatonic
Pattern



Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Scale

/@t t tt 1t t ttt tttt ottt

€

1@ 11 ¢ 11 ¢ttt t 7 1t ttt

@ttt t 1ttt tttt ottt ottt

The Diatonic (7 note) Subscales of The

Chromatic Scale:
The Most Uniform Coverage of the Octave

< G
S S S
D D “ ” . .
- A The” Diatonic
— Family Patterns
< <=
S . —
< — < R
G
—] S
. -
S S
- -—
< S
— 1 Patt
p— pa— attern
H ® @
<+ —
-— 7 . 5
~L<—~L‘®—~L<—~L6$
< |
d ® @ )
Sou@dofiMusigd



Chromati — ' ' ' '
Note MIDI f romatic . .
Scale —
e T _| The Diatonic (7 note) Subscales of The
C6 84  1046.5 — ] — . .
EB: R i Chromatic Scale:
Gt ECE R 7R 2l = <= The Most Uniform Coverage of the Octave
A5 81 880 —
G#/Ab5 80 830.6
G5 79  784.0
F#/Gb 5 78  740.0 “ VNG .
F5 77 6985 The” Diatonic
E5 76 659.3 Family Patterns
D#/Eb5 75 622.3
D5 74  587.3
C#/Db5 73 554.4 . <—
C5 72 523.3 D B — - — 1
B4 71  493.9 - «—
A#/Bb4 70 466.2 — — — — <«
G#/Ab4 68 415.3 «— l
G4 67 392.0 < — — — —
F#/Gb4 66 370.0 ] P -
Fa 65 349.2 ) — — ] () Diatonic
E4 64 329.6 «—] — Pattern
D#/Eb4 63 311.1 — — . @4
D4 62 293.7 -— — — — @ @
C#/Db4 61 277.2 ] P ; s
60 261.6 — Ll —\L—\ =L —L—\L
B3 59 246.9 @ O = ® Q %)
2/18/20 Q —_ <4 @ = pod .
<— < SoudoflMusigd




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5

987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic

Scale

4th Step

3rd Step

€

1@ Tttt ottt ottt

Dt 1 1t 1 1ttt ottt ottt

N\

€
©1 1

1191

Mt 1ttt tt 1ttt

The Diatonic (7 note) Subscales of The

Chromatic Scale:
The Most Uniform Coverage of the Octave

E

74

: “Natural Major” Q@@ ”Major" modes
— — P
—
@@ “minor” modes
<+ — —
<«
—
—
i A 1 3 '@ Diatonic
E) €>C p— Pattern @
D ‘_>'\:::\; 8 4
LV P ] -
©'e @

Soupgd oflMus

F



| | | | | |
< a—

Not MIDI Chromatic . )
o J Tsale o {1e Diatonic (7 note) Subscales of The
C#/Db &/~
C6 | These 7 Modes have names: Chromatic Scale:
B5 :
A% 1. lonian (a.k.a. Natural Major) The Most Uniform Coverage of the Octave
G5 . « P “ )]
/G 3. Phrygian - LU ® @ ©® “Major” modes
= 4. Lydian I D ER B
%89 5. Mixolydian EEETIEEPO®@ @ “minor” modes
D5 . _ b —] —
C5 . —  —
B4 /. Locrian [ |
G#/Ab4 68 4153 «—] -
G4 67 392.0 — — — —] —
F#/Gb4 66 370.0 «— «— .
Fa4 65 3492 = <—> — ] ' <—> — () [F))':tgt)f:::
E4 64  329.6 | 4th Step = (+— (+—) (+— G
D#/Eb4 63 311.1 = 3rd Step +«—1 )+ <+ ':4— Y @4
D4 62 2937 —m— |+ €>C> — £> ~-- g ® @
c#/Db4 61 277.2 Fou I <—$ P P <—$ N
60 261.6 — T T <\ «— T «<—<—T «——\T «—
B3 59 2469 1 @ 0B & G Q_ @
2/18/20 Q 1 N N 75
<— P Sou@dofiMusigd




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

Db

e

2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65

61
[ ca ) 60 2616

59

f

1108.7
1046.5

987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349

277.2

246.9

Chromatic

Scale

&

[ RN BRI

Mt 1ottt 1ttt ottt

N\

&
1 1

1 18]

NIRRT

The Diatonic (7 note) Subscales of The
Chromatic Scale: 12 Keys
7 1 . @@®O® “Major” modes
T 4 4 @@® “minor’ modes
A1 1= @
e>é><_ 4___\ Pattern
D D ®.
LTl < & !
@ © © @
Sourw@_f\/lusigll_ 76




. | <_" <_I | | | |
Note mMDI  f Chromatic . .
Scale -—

T T _| _|The Diatonic (7 note) Subscales of The
C6 84 1046.5 — — . )

T Tors i Chromatic Scale: 12 Keys

A#/Bb 5 82 9323 — — -«

AS 81 880

G#/Ab 5 80 830.6 — — -«— — — —

G5 79 784.0 P — — 7 e

F4/Gb5 78  740.0 S I — @ ®® “Major” modes
F5 77  698.5 — — — ]

ES 76  659.3 — .

D#/Eb5 75  622.3 — - —H H H @@ ® “minor’ modes
D5 74  587.3 — _—

C#/Db5 73 554.4 — — — — —
cc =5 Tt333 ol - @ Rare (sounds terrible)
B4 71 493.9 - — «“ . ”

A#/Bb4 70  466.2 —] - d 4 - Dominants
A4 69 | 440 —] — (5t Notes)

G#/Ab4 68 415.3 — — — — @

‘ ‘ 10 2

F#?thl’ o7 | 3820 D =p C_>€> E>C‘_>'\’::\' . @
Fa4 Key of E flat — — — = - 99 n|a60n|C

4 .6 < D
@' g:';’ - ;;;§ - Jf@JL <®_¢ ‘—JZ‘@—JZ —L —d “Tonics” |.®.
. — e — _Q)I
ci/Dba 61 2772 — @ — @ 4—_9-_ p=4 =
60 261.6 ——— —

B3 59  246.9 — —

2/18/20 1 - — | 77
Soung of Music 4 <




Note MIDI f Chromatic ‘_I <_" <_I I . I | - :
Sl e e . The Diatonic (7 note) Subscales of The
r N .
o There are 12 Keys: Chromatic Scale: 12 Keys
A#/Bb & Mixolydian :
A5 Ydian in G f|
s CDPDEEFG G ABb B L -..aarghl af
22 . — =—@ ® “Major’ modes
PG, - for each of 7 Modes
ES
D#/ED ¢ for a total of 7x12 = @@ ® “minor’ modes
D5 fe—
C/Ds 3 84 Diatonic Scales @
B4 K ) Dominants

A#/Bb4 70 _466.2 — < —
A4 69 [ 440 | =
G#/Ab4 68 4153 <—> —
G4 67 3920 — —]
F#/Gb 4 . —DED
Fa_ | yeyof EfI2 — = —
4 6 - Pattern
D#/Eb 4 ) (633111 — -t <t~ Tonics| \ ©)F
62 293.7 — @ O ® @
c#/bba 61  277.2 @ = = @ I
60 261.6 —  — —
B3 59 2469 —
<= <— < <=
<




| |
Chromatic . .
Note  miDI f  SNERRANC The Diatonic (7 note) Subscales of The
CH/Db 6 85 11087 e .
C6 8 10465 — Chromatic Scale:
BS 83  987.8 .
A#/Bb5 82 9323 -
/Bhs &2 o a The Principal Modes
G#/Ab5 80  830.6 -
G5 79 784.0 — - 7 e
R 7 @ “Natural Major” mode
F5 77 698.5 -— -—
E5 76 6593 - These are ) .
D#/Eb5 75 622.3 .. — @ “Natural minor’ mode
D5 74 587.3 . the Biggies —
C#/Db5 73 554.4
C5 72 523.3 -— —
B4 71  493.9 -
A#/Bb4 70  466.2 -
A4 69 | 440 -
G#/Ab4 68 4153 -
G4 67 392.0 « —
F#/Gb4 66 370.0 S
F4 65 349.2 <—> — ?D'aaéc;? |Inc
E4 64 329.6 —
D#/Eb4 63 311.1 E) . ©F
D4 62 2937 — — ® @
c#/Dba 61 277.2 T s
60 2616 —IL —]
B3 59  246.9 — Q
2/18/20 Q 79
—




E5 659.26Hz

D#5 622.25Hz
D5 587.33Hz
C#5 554.37Hz

C5 523.25Hz NN NN NN N N Beethoven

m|n0r E:ﬁ:ﬁ::iz AN A A A AN A A A Sonata NO 8
Seale i 41500 = in C minor (??)

F#4 369.99Hz h
3 2oy Pathetique
E4 329.63Hz
D#4 311.13Hz
D4 293.66Hz
CH4 277.18Hz
C4 261.63Hz
B3 246.94Hz
A#3 233.08Hz
A3 220.00Hz
G#3 207.65Hz
G3 196.00Hz
F#3 185.00Hz
F3 174.61Hz
E3 164.81Hz
D#3 155.56Hz
D3 146.83Hz
C#3 138.59Hz
C3 130.81Hz
B2 123.47Hz
AH2 116.54Hz
A2 110.00Hz
G#2 103.83Hz
G2 98.00Hz
F#2 92.50Hz
F2 87.31Hz
E2 82.41Hz =
D#2 77.78Hz —
D2 73.42Hz —

IEEIEEIERIEER IR

C#2 69.30Hz
C2 65.41Bound of Music 4

2/18/20

A 4




E flat

minor

2/18/20

T

P

PO

T

E5 659.26Hz
D#5 622.25Hz
D5 587.33Hz
CH#5 554.37Hz
C5 523.25Hz
B4 493.88Hz
A4 466.16Hz
A4 440.00Hz
G#4 415.30Hz
G4 392.00Hz
F#4 369.99Hz
F4 349.23Hz
E4 329.63Hz
D#4 311.13Hz
D4 293.66Hz
CH4 277.18Hz
C4 261.63Hz
B3 246.94Hz
A#3 233.08Hz
A3 220.00Hz
G#3 207.65Hz
G3 196.00Hz
F#3 185.00Hz
F3 174.61Hz
E3 164.81Hz
D#3 155.56Hz
D3 146.83Hz
C#3 138.59Hz
C3 130.81Hz
B2 123.47Hz
A#2 116.54Hz
A2 110.00Hz
G#2 103.83Hz
G2 98.00Hz
F#2 92.50Hz
F2 87.31Hz
E2 82.41Hz
D#2 77.78Hz
D2 73.42Hz
C#2 69.30Hz

C2 65.41Bound of Music 4

Beethoven
Sonata No. 8
in C minor(??)

Pathetique

[first 60 sec]




. 4—_
Note MIDI f Chromatic . .
Scale D
OS85 ThE The Harmonic Minor Scale Subscales
C6 84 1046.5 - : .
e ol of The Chromatic Scale:
A#ABS" > gi 9:563 - Less Uniform Coverage of the Octave
GH/AbS 80 8306 o
e e 1128 [T o00 ~ —— Heptatonic Pattern
F5 77 698.5 | | Harmonic Minor Family #2:
ES5 76 | | 659.3 Family Pattern . .
DH/EL5 75 6223 | y “Harmonic Minor”
D5 74 587.3 <_
C#/Db5 73 5544 <—
C5 72 |1 523.3 B
B4 71 493.9 S |
A#/Bb4 70  466.2
Ad 69 | 440
G#/Ab4 68 4153 «—
Ga 67 392.0 «—]
F4/Gb4 66 370.0
Fa 65 349.2 ]
E4 64 329.6
D#/Eb4 63 3111 ]
D4 62 293.7 ]
C#/Db4 61 277.2
60 261.6 — €
B3 50 246.9 -
AR PAY Sound of Music 4 G2




Note MIDI f Chromatic

o T : :

T T — The Harmonic Minor Scale Subscales

BT 5 T o7 e - of The Chromatic Scale:
A#/Bb 5 82 932.3 - =—————— i

a1 T aa Less Uniform Coverage of the Octave
GH/Ab5 80  830.6 —

22 LR ‘_ Heptatonic Pattern
F#/Gb 5 78 740.0 . .

F5 77 698.5 | | Harmonic Minor Family #2:

ES 76 659.3 ' . .
o 4_ Family Pattern “Harmonic Minor”

D5 74  587.3 -
C#/Db 5 73 554.4 <:_

C5 72 523.3 -

B4 71  493.9 |

A#/Bb4 70 466.2
A4 69 440

Gl

G#/Ab4 68 415.3 «—]
G4 67 392.0 ]

F#/Gb4 66 370.0
Fa 65 349.2 «—
E4 64 329.6

D#/Eb4 63 311.1 «—
D4 62 293.7 «—

c#/Db4a 61 277.2 O

60 261.6 — T

B3 59  246.9 P

2/18/20 y
// Sound of Music 4




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

Melodic Minor
Family Pattern

<_

| — Only Change from

Harmonic Minor

1 1@ttt tWt tf tt t t ottt oft

Sound of Music 4

Heptatonic Pattern
Family #3:

“Melodic Minor”

The Melodic Minor Scale Subscales of

The Chromatic Scale:
Also Less Uniform Coverage of the Octave

85



After the Apocalypse

What if you were called upon
to reconstruct modern music?




12 C n Important Subscales of the Chromatic Scale

A#/Bh D 7 Modes

| 12 Keys
Chromatic

A e D#/Eb 99 Diazc)onic 3\99‘6
Pattern
GH#/Ab E
G F
Fi/Gb

Minor
Pattern

Pattern

8 4

5 Modes
12 Keys

2/18/20 Sound of Music 4 87



Chords

2 or more notes played simultaneously
— Commonly 3 or 4 (Triads or Tetrads)
— Normally chosen to sound good together

Require musical instrument capable of simultaneous notes
— e.g. Piano, Organ, Guitar, Harp
— NOT Singing Voice, Bowed Strings, Woodwinds, Brasses etc.

Much more common in Western music than in other traditions
Frequently occur in sequences called Progressions



Frequency (Hz)

The Power Chord

2000

1800 |-

1600 |-

1400 |-

=

N

o

o
|

1000 |-

o)

o

o
I

600 |-

400 |

300 Hz

200 Hz

0

2/18/20 Sound of Music 4

e Combination of 2 notes
played together

* 3:2 Frequency Ratio

e Also called “Fifth Chord”
or “Open Fifth”




Frequency (Hz)

2000

1800

1600

1400

1200

1000

600

400

200

200 Hz

300 Hz

The Power Chord

il

e Combination of 2 notes
played together

* 3:2 Frequency Ratio

e Also called “Fifth Chord”

Queens®f the Stone Age
Go With The Flow, 2003




M > >N B & x




Frequency (Hz)

The Power Chord

e Combination of 2 notes
played together

2000 - “3p€n Fifth
- Chof‘d" * 3:2 Frequency Ratio
1800 |-
-  Also called “Fifth Chord”
1600 |- p ~
i The dirty little secret:
1490 i In the scales we have studied so far
1200 | g there are no 3:2 frequency ratios! )
000 | T = — 2000
i Example: —>  1.888
Diatonic
800 |-
L Major Scale [ 1.682 .
| (Equal Tempered) ou
600 — ( 1.498 ) Good en e?ar's\.
i for human
400 |- 300 Hz —> 1.335
B —> 1.260
e | 200 Hz
- — 1.122
0
LY 1.000

2/18/20 Sound of Music 4
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Note MIDI f Chromatic

Scale Common Triad Chords

60 2616
B3 59 246.9

&

C#/Db6 85 1108.7 C Major
Cé6 84  1046.5 (Based on Diatonic Scales)

B5 83 087.8 = a—

A#/Bb5 82 9323 e Rule: ™
AS 81 || 880 | == E a. Pick any note

GH/AbS5 80  830.6 e ' any
G5 79 7840 ——— b. T skip 1

F#/Gb5 78  740.0 e _ c. TSkip1 )

F5 77 6985 —
ES 76  659.3 = 4

DH/ELS 75 6223 =
D5 74 587.3 e —

CH/Db5 73 5544 e
C5 72 5233 4
B4 71 4939 —— +—]

A#/Bb4 70 4662 ———

Ad 69 | 440 | ———— ~—]

GH#/Ab4 68 4153 =
G4 67 3920 —— —

F#/Gb4 66 370.0 = Diatonic
Fa 65 349.2 m————— i S
E4 64 329.6 m———— < ) ©F

DHE/Eb4 63 3111 ® @
D4 62  293.7 emmm— - e O

CH/DbA 61 2772 e——m—m—

@



Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

&
ot

C Major

l

Common Triad Chords

LA A A A A AN 1A AR AN

(Based on Diatonic Scales)
Rule: )
a. Pick any note
b. T Skip 1
\_c. Tskip1 ) There are 7 such
& triads, each starting
— on a different
P— o— degree of the C
Major Scale.
® ®
® ® ®
® ® ®
® ®
Diaéonic
® ®
Pattern
¢ 8 @4
® @
® s 0

Sound of Music 4
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Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

&
ot

C Major

l

Common Triad Chords

LA A A A A AN 1A AR AN

(Based on Diatonic Scales)
Rule: )
a. Pick any note
b. T Skip 1
\_c. Tskip1 y But some of them
& are identical.
C
o pa| There are only 3
different kinds.
® ®
® ® ®
® ® ®
® ®
@
— ® ® D|a60n|c®
Pattern
8 @4
o ® ®

Sound of Music 4
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Note MIDI f Chromatic

Scale Common Triad Chords

C#/Db6 85 1108.7 C Major
C6 84 10465 =—— (Based on Diatonic Scales)
BS 83  987.8 = —
A#/Bb5 82 9323 e Rule: N
AS 81 880 T a. Pick any note
GH/Ab5 80 8306 ' any
G5 79 7840 =——— — b. T Skip 1
F#/Gb5 78  740.0 e . c. Tskip1 y They can be labelled
F5 77  698.5 e S & like this in Roman
D#EESB - ;g gggg — “— ® Numerals according
DS 74 ©873 - L o—t to the root note
C#/Db5 73 5544 ee— degree
C5 72 5233 — -~ ® ® Vii (i.e. which note of
B4 71 4939 ———— “ ¢ — — the Major Scale
A#/Bb4 70 466.2 =———— vi oy
Ad 60 [ 440 | m————— ] o o o y start on)
GH#/Ab4 68 4153 ————— \%
G4 67 3920 =—— —i o ° ® " 2
F#/Gb4 66 370.0 = \Y; ., @ @ % '
Fa 65  349.2 ——— -— ® i) ® B
E4 64 329.6 — - @ ® ’ Pat?ern
D#/Eb4 63 3111 —=— i . Q.
D4 62 2937 ——— o ® o
C#HDb4 61 2772 =——————— | I
—— C

60 261.6
B3 59  246.9

2/18/20 Sound of Music 4 98
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Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

&
e

C Major

l

Common Triad Chords
(Based on Diatonic Scales)

AR 1 R A A A A A A

Rule: )
a. Pick any note
b. T Skip 1
_ c. TSkip1 )
@
[ —
[ TEEES ® o—
el ¢
TR vi
1 @ ® o—
i Vv
*— ®
A
o—f I ®
o=\
i
o=

Sound of Music 4
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They have names as follows. The
approximate frequencies relative

\./ii to the root note are shown.

o Power

Major minor diminished chord
minor

o ©® 3:2
\/E 1 @=——n
5:4 @ '\'V“O“e
~6:50—t ®
Lo Le e L@
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Note MIDI f Chromatic

I °
CH/Db6 85 11087 ———m— C Major Common Triad Chords
| on Diatonic Scales)

Major_triad_on_C (wiki).mp3 [Configuration: Waveform] M>>I H® X

Spectrogram of Major Triad
showing the 3 notes in ratio
of 1:1.25:1.5.

Some of their harmonics
coincide, so they sound nice.

R Power
Major minor diminished chord
minor
® ® 3:2
V2 110
54 @
~6:5@® ®
L e €1 1 €




Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

&
ot

C Major

l

LA A A A A AN 1A AR AN

®
®
®
®
v
i) ®
®

Sound of Music 4
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Note

C#/Db 6
C6
B5

A#/Bb 5
A5

GH/Ab 5
G5

F#/Gb 5
F5
E5

D#/Eb 5
D5

C#/Db 5
C5
B4

A#/Bb 4
A4

G#/Ab 4
G4

F#/Gb 4
F4
E4

D#/Eb 4
D4

C#/Db 4

B3
2/18/20

MIDI

85
34
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59

f

1108.7
1046.5
987.8
932.3
880
830.6
784.0
740.0
698.5
659.3
622.3
587.3
554.4
523.3
493.9
466.2

440

415.3
392.0
370.0
349.2
329.6
311.1
293.7
277.2
261.6
246.9

Chromatic
Scale

&

R R A A O A

C Major

l

Chord Progressions
"The 12 Bar Blues”

Boogie Woogie

® o0 @

Sound of Music 4

@ ®

® ®
Vi IV

® @
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Triad Chords

Minor

Diatonic Scales

Major

Pentatonic Scales
Major

Minor

Sound of Music 2020

Equal Tempered Chromatic 12 note Scale
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Course QOutline

'/ZD <(<@

Building Blocks: Some basic concepts
Resonance: Building Sounds
Hearing and the Ear

Musical Scales
Musical Instruments

Singing and Musical Notation
Harmony and Dissonance; Chords

e L R

Combining the Elements of Music
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Ukrainian
Bandura

Chromatic Scale
65 Strings

With retuning
mechanism

2/18/20
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