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The material for this article is reprinted with
permission from htips://cnx.org/contents/qx-
CNZS4M @9/Music-and-Math. Textbook content
produced by Catherine Schmidt-Jones is licensed
under a Creative Commons Attribution Li-
cense 3.0 licence. Download for free at hitp://
cnx.org/contents/abl08d65-2e0c
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ments have been made in accordance with ATA
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Junior High Problem

Reading Time Signatures

Most time signatures contain two numbers.
The top number tells you how many beats there
are in a measure; the bottom number tells you
what kind of note gets a beat.

4 baats In ameasure

7\ 4 quarters = two halves = one whole = 2 quarters and four eighths = and so on

A gquarter note gets one beat

Figure 3. In "four four” ime there are four beats in a measure and a quarter nole gets a beat in order to keep the meter geing steadily,
every measure must have a combinaton of notes and rests that is equivalent to four quarter notes.

You may have noticed that the time signature looks
alittle like a fraction in arithmetic. Filling up measures
feels a little like finding equivalent fractions, too. In
4/4 time, for example, there are four beats in a measure
and a quarter note gets one beat, so four quarter notes
would fill up one measure. But so would any other

combination of notes and rests that equals four quar-
ters: one whole, two halves, one half plus two quarters,
a half note and a half rest, and so on.

If the time signature is 3/8, any combination of notes
that adds up to three eighths will fill a measure. Remember
that a dot is worth an extra half of the note it follows.

3eighths =

Gsixteenths =

lquarter = dotted = 2eights
+1 eighth quarter

+ 2 sixteenths

Figure 4. If the tme signature is three eight, a measure may be filled with any combination of notes and rests that adds up to three
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Task
1. Write four measures of music in each time
signature:
a. 2/4 time
b. 3/8 time
c. 6/4 time
2. Share with a partner to clap each.
(From https://cnx.org/contents/aBABIQ76 @16/
Time-Signature)

High School Problem

The pitch of a note is how high or low it sounds.
Musicians often find it useful to talk about how much
higher or lower one note is than another. This distance
between two pitches is called the interval between them.
In Western music, the smallest interval from one note
to the next closest note higher or lower is called a half-
Step Or semitone.

Major Scales

To find the rest of the notes in a major key, start at
the tonic and go up following this pattern: whole step,
whole step, half step, whole step, whole step, whole
step, half step. This will take you to the tonic one
octave higher than where you began, and includes all
the notes in the key in that octave.
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Figure 1. Three half-step intervals: between C and C sharp (or D flat);
between E and F; and between G sharp (or A fiat) and A.

These major scales all follow the same pattern of whole steps and half steps. They have different sets of noles because the

pattern starts on different notes.

Three Major Scales
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Figure 1. All major scales have the same patiern of half steps and whole steps, beginning on the note that names the scale - the
tonic.
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Task

I.

Calculate the equal temperament frequency ratio
of the tonic/first note to the following to the nearest
ten thousandth.

. Calculate the difference between the equal tempera-

ment frequency ratio and the harmonic series fre-
quency ratio.

. Finally, calculate the fractional equivalent to the

harmonic series frequency ratio. (Please leave the

frequency ratios and approximate difference col-
umns blank for student input, and leave the last

column blank for student input labelled “fraction
value.”)

. Now investigate the sound of each compared to

the tonic note. What do you notice about the pattern
of differences and the sounds? What is the general
relationship about the difference column to the

sounds they make compared to the tonic note?

Comparing the Frequency Ratios for Equal Temperament and Pure Harmonic Series

EqualTemperament Harmonic Series
Frequency Approximate Frequency
Interval Ratio Difference Ratio
Unison 217 = 1.0000 0.0 1.0000 = 1/1
MinorSecond - 2} = 1.0595 00314 1.0909 = 12/11
MajorSecond 2} = 1.1225 0.0025 1.1250 = 9/8
MinorThird © '¥23° = 1.1892 0.0108 1.2000 = 6/5
MajorThird * ¥2)* = 1.2599 0.0098 1.2500 = 5/4
PerfectFourth ~ 721 = 1.3348 00015 13333 = 473
Titone | *23% = 14142 00142 14000 = 7/5
PerfectFifth * '*2 )7 = 1.4983 0.0017 15000 = 3/2
MinorSixth . 2% = 15874 0.0126 1.6000 = 8/5
MajorSixth 21 = 16818 0.0151 1.6667 = 5/3
MinorSeventh | 72" = 17818 o0.0318 1.7500 = 7/4
Major Seventh * 723" = 1.8897 00564 1.8333 = 11/6
Octave 'f2)1™ = 20000 0.0 20000 = 201

(From https://cnx.org/contents/N61ra9Bt @ 27/Tuning-Systems#s3)
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