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Mechanical Waves and “western’¥ Music — Part 1
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10.
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When musicians pla scale, they half steps "’"J—. Ratio: Ratio of
play 2 notes. When we hear the Note up from | Frequency | , CUrrent ~ wavelength
. . ; frequency / to starting
musical notes at the bottom and top of a 1- Name starting |© (Hz) Previous ote
octave scale, our ears perceive those notes as - . frequency  wavelength
being the same notes, even though one sounds | (A J 0 =20 A .
) Alf (or Brb ) 1 466 1, | [ 1.059 0.944
higher and one sounds lower. 5 s 208 | T 055 oo
i C. 3 523 1| ,1.08% 0.841
When two notes are separated by an octave, CH{orDb) 4 554 1:059 0.794
. . D 5 587 1.059 0.749
the higher note has a frequency that is A . = o =
, E 7 659 1.059 0.667
%w . € the frequency of the F 8 698 1,059 0.630
’ Fit (orGb) 9 740 1.059 0.595
| G 10 784 1,059 0.561
ower note. G# (ar A b ) 11 831 1.059 0.530
12 880 1.059 0.5
For example, a musical note with a frequency A#YOTB b)) 13 932 1.059 0.472
of 110Hz is an A. If we start singing at that B 14 988__f 1059 0445
c 15 1047 1.059 0.420
pitch ¢ and move € gradually upward, we will Ch(orDb) e TR 1.059 0.397
reach the next A when we get t AQ Hz. D 17 1175 1.059 0.375
The next A after that will be heard at D#(orEb) 18 1245 1.059 0.354
) Hz. E 19 1319 1.059 0.334
‘ F 20 1397 1.059 0.315
F#(orGb) 21 1480 1.059 0.297
The music that most of us listen tquses notes G 22 1568, 1.059 0.281
\ _ GH(orAb) 23 (1661 7 1.059 0.265
that divide eacht octave mto\ IL equal A & ﬁd\’ 1959 225

parts. Each of thesé’ equal pafts is called a

octavejump in pitch represents a f/')b\'é /{/f?‘——- Z 74/‘/ of sound wavekrequerjcy

~

‘ z \
A two ottave increase in pitch represents a 2( ) increase in frequency.
Athree octave increase in pitch represents a 2( ) increase in frequency.
lfour]octave increase in pitch represents a 2 ) increase in frequency. V S

A 1/12 bctave increase in pitch (in other words, a half step) represents a 2 @ increase in frequency. In
other words, to raise the pitch of a sound by a half step its frequency must be multiplied by 2%/*? =1.0595.
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The Piano Keyboard
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On a piano keyboard, the keys get higher in pitch as you travel to the (left or

Each key on a piano keyboard, whether it is black or white, is separated from the next key by exactly one

he

On a piano keyboard, the white keys are the notes (A, B, C, D,E, F, and G) and the plack keys are called
sharps (#) or flats( b ). The black key just to the right o w?ite key is called a (= | The black key
with a pitch just to the left of white key is called a [ 5 ﬂ# 9}’ of l :d‘
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Label 13 consecutive piano keys
with their note names. For the
darkened keys, give either the
sharp name or the flat name.

If youwplay all of these notes, .
from low to high, you are playing
what is called a

\ '
CA(’q,w 41?% - ,;j

Which note letters do not have sharps? E/E EM Aqwrw\ @i <~$

Which note letters do not have flats? .~ ﬁf’
\-'—"'J_____

- i

How many half-steps separate @n / .A from the next E, moving up in pitch? 7

e

Starting from D b how many half steps hlgher is the next F#? S_

A major key scale has the following pattern of whole and half steipls WW ¢L/ w W W /'/ w
e
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Darken and label the keys of a 1-octave C major scale. /

eigipleta el || 111

s Rt ol
Darken and label the keys of a 1-octave (8 note) A major scalel/
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24. A minor key scale has the following pattern of whole and half steps: W/J b W /7/ ("/“\J

25. The or@(ey scale that can be played without using any black keys is the /4 Minor scale.
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26. Darken the keys of a 1—octavéérnlinor ale.

T AR | |

T W M ow W
27. Darken the keys of a 1-octave C minor scale.

LT

/28) Why bother with black and white keys? Why not make the@m

| /(eyéOA/"( wau—/a{ ée ADJ Q;’__—g)
f ﬁ/%k - w‘[\,r’lL /9..,7%13(4 /.2_77_; / 4/347((1,’? k&yj

25?(-{ Why are the black and white keys different in size, and why are t{u(e,y in different locati

vy
String Instruments: /\/Unl"

30. Label the nut and the bridge on ( t =111 o é—)

,)

the string instrument to the right.
31, The diagram below shows an
idealized string instrument with
fret marks. The bold line down —it]

tf}Ee middle represents the string.
L/;l ‘Label the locations of the nut and the bridge.
b. Do you remember the pattern of whole and half steps for a major scale?
Wwhk Wwe
c. Darken the fret marks where you would place your fingers in order to play a 1-octave (8 note) major
scale. T
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32. Show a different way to play a 1-octave (8 note) major scale by darkening the appropriate fret marks.
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33, Do you remember the pattern of whole and half steps for a minor scale? f
bW H VW H W |

34, Darken the appropriate fret marks to show how to bléy a 1-octave (8 note) minor scale by darkening the

appropriate fret marks.

Jf H SEREERRARENI] |
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35. Darken the appropriate fret marks to show another way to play a 1-octave (8 note) minor scale by
darkening the appropriate fret marks.
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-H g, = What major key can be played W|thout using any black keys? c ﬁ
; ' What is the pattern of whole and half steps for a major key sc,ale'-’ w ‘4/” b\/ S M
KS. 'What minor key can be played without using any black keys? 4 ot =
|6 What is the pattern of whole and half steps for a minor key-¢¢ale? ut} ”W o/ H Ly L
[ 7. . Darken the keys of a 1-octave D-major scale.

JY[ENF |G |C|PEIFIE|A |
8. Darken the positions where you wou grtHe string to play a 1-octave major scale, starting at the
= R

circled position.

Label the nut and bridge of the string instrument on the right.
What note has a frequency of 523Hz? (.

How many half steps above G is the next C?g

Which notes do not (usually) have sharps?

Suppose you play a note with a frequency of 6Hz. If you want to : :
play a note that is one half-step higher, what frequency should the new note have? [use a calculator] ';

Suppose you want to play a note that is one octave higher than 6Hz What frequency shouid the new
UM —
note have? b
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