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“May not music be described as mathematics of the sense, mathematics as music of the reason?” –19
th

 century English mathematician James Joseph 

Sylvester, On Newton's Rule for the Discovery of Imaginary Roots; Collected Mathematical Papers, Vol. 2, p. 419  

 

This course, one semester in length, is intended for students who have an interest in looking at how mathematics connects to and influences 

music, and will be offered at the advanced level. The minimum math prerequisite is the successful completion of algebra 1, geometry, and 

enrollment in or completion of algebra 2.  No prior musical knowledge is necessary (although it will be easier if students do have prior 

experience in this area).  

 

This class will rely heavily on critical thinking skills and seeks to develop students’ abilities to solve multi-step word problems and problem 

solving in general. This course will examine pertinent mathematical theorems and problems, mathematical and musical vocabulary and 

concepts, and musical samples (written and auditory). In addition, students will be studying some of the rudiments of the mathematics and 

science of sound as it connects to musical creation and analysis. Further, students will be asked to read and respond to a variety of written 

and/or auditory materials that address assorted facets of the relationship between math and music.  

 

The final exam will be in 2 parts: a written exam encompassing the mathematics of the course, and a creative project portion whereby students 

will compose and demonstrate their own musical piece that incorporates aspects of the mathematical material from the semester (this material 

could include: geometric transformations [symmetry, reflection, translation, retrograde inversion], golden ratio, irrational numbers, number 

sequences, permutations, group theory properties). Lastly, students will write a short reflection paper explaining what mathematical concepts 

were incorporated into their musical composition. 

 

Credit: 0.5 

Prerequisites: Algebra 1, Geometry, Algebra 2 (completed or concurrently enrolled)
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UNIT 1: RHYTHM (Mathematical sequences) 
 

Objectives :  
Students will understand the mathematical concepts of geometric sequences and geometric series as they connect to musical notation. 
Students will understand the mathematics of fraction operations and counting methods as they relate to musical time signatures and rhythm. 
Students will understand the mathematical concept of Least Common Multiple as it relates to polyrhythms. 
 
Essential Questions: 
What are geometric sequences of numbers and how are they related to musical notation? 
What is a ratio and how does it connect to the notion of rhythm in music? 
What is a Least Common Multiple and how does it relate to polyrhythms in music? 
How are fractions utilized in musical notation and counting. 
What is music? What is rhythm? How are sounds put into a written form and how is that then translated into sound? 
What are the rudiments of musical notation? 

 

Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.F.IF.3 
 
CC9-12.A.SSE.4  
 
(music) – standard 5: 
Students will read and notate 
music  

Definition, explanation and examples 
of ratio, geometric sequence, 
geometric series. 
 
Explanation and examples of how 
geometric sequences are connected to 
the musical concepts of rhythm, beat, 
counting and notes. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 How is the ratio 45:60 
reduced? 

 Is the following sequence 
geometric?   0.2, 0.6, 1.8, 5.4, 
...... 

 If so, what is its common ratio? 

 What would the next three 
terms be? 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12A.SSE.4 
 
(music)- 
Standard 5 
 

Explanation and more examples of 
infinite geometric series. 
 
Explanation of infinite geometric 
series and how they connect to dot 
notation with musical notes.  
 
Fractions and their connection to note 
values and other musical notation: 
measures, bar line, time signature, 
rests, musical examples (written and 
auditory).  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 Suppose a quarter note 
gets one beat. How many 
beats will a tripled dotted 
quarter note get? 

 

 2, 3, 3.5, 3.75, 3.875, ...... 
 
This sequence is not geometric: 
why not? 
 

(math) 
Fraction operations 
 
(music)- 
Standard 5, and Music 
Knowledge Matrix document 

Explanation and examples of how 
reducing fractions and understanding 
fraction operations connects to time 
signature (written and audio). 
 
Fractions and rhythmic repetition: 
ostinato, syncopation----definitions 
and examples (written and audio). 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion of quiz  

 How is the time signature 6/8 
mathematically similar to 3/4? 
 

 How is the time signature 6/8 
musically different from 3/4? 

 

 How many quarter notes are 
required to fill up a measure in 
7/2 time? 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.G.CO.9-11 
 
(music)- 
Standard 6: Students will 
listen to, analyze and 
describe music  

Least common multiple definition, 
how to compute, LCM mathematical 
proof. Musical examples of LCM. 
 
LCM and its connection to the 
definition and example of polyrhythm.  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 Completion of an end-of-unit 
assessment 

 What is the least common 
multiple of 15, 45 and 90? 

 Theorem proof: Suppose that 
m and n are two positive 
integers, then their LCM is 
found by using the formula 
LCM (m,n) =  

           (mn)  *  GCD(m,n). 
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UNIT 2: INTRODUCTION TO MUSIC THEORY (Geometric transformations) 
 

Objectives: 
Students will understand geometric transformations, both algebraically and graphically, and how they connect to musical key transpositions. 
Students will understand geometric translations and how they connect to musical notation. 
Students will understand how fractions operations and geometric translations connect to musical scales, intervals and chords. 
 
Essential Questions: 
What is meant by a geometric transformation (algebraically and graphically)? 
What is a meant by a geometric translation (algebraically and graphically)? 
How are fractions and geometric shifts connected to musical intervals, chords and scales? 
How does musical transposition connect to geometric translations?  
What is a musical key? What is a musical scale? Interval? Chord? 

 
 

Standard Course Expectations Evidence of Learning Math example 

(math) 
Pattern seeking 
 
(music)- 
Standard 5 

Definition and examples of a geometric 
translation or shift, and how it relates to 
the following: the musical staff, clefs, 
accidentals, musical steps (half-step, 
whole-step, etc.), intervals, names of 
musical notes.  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 What is a mathematical 
interpretation of musical steps 
and intervals? 

 Name a note that is three half 
steps below G and describe the 
type of interval it represents 
using numbers. 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.G.CO.2,5 
CC9-12.F.BF.3 
 
(music)- 
Standard 5 and knowledge 
matrix 
 

Explanation of a geometric shift 
(geometric transformation) and how it 
relates to various musical scales. 
 
One way to understand mathematical 
patterns---Definition and examples of 
musical scales, including major, minor, 
chromatic. How to create scales. How to 
notate scales. Whole tone scales and 
patterns involved in their construction. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Consider the pattern 
WHWWHWW. Write this same 
pattern employing a geometric 
shift of 5 places to the right. 

 Show the graphs of both the 
function y = 3x  and  y = 3(x – 5) 
on the same coordinate grid. 

 How are the above two 
problems related? 

(math)- 
Ratio and fraction skills  
 
(music)- 
Standard 5 and knowledge 
matrix 
 
 

Explanation and examples of how ratio 
and fraction operations are involved 
with musical intervals and notation. 
 
More on musical intervals: definition 
and examples (written and auditory) of 
major, perfect, minor, and tritone 
intervals.  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 Completion of quiz 

 What note is a perfect fourth 

above a D♭ and what tonal 

ratio does it represent?  

 What two tonal ratios (written 
as fractions) do the intervals in 
a C-major chord represent? 

(math)- 
CC9-12.G.MG.3 
 
(music)- 
Standard 5 

Explanation and examples of a 
geometric shift or translation as it 
relates to types of musical chords: 
major, minor, augmented, diminished, 
suspended and seventh chords.  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 Using the notion of a 
geometric shift, explain how an 
augmented triad in one key is 
related to an augment triad in 
any other key? 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.G.CO.2,5 
CC9-12.F.BF.3 
 
(music)- 
Standard 6 

Explanation and examples of function 
notation and how to understand 
geometric transformations in an 
algebraic context. 
 
Explanation of how geometric 
translations are connected to the tonic-
dominant relationship and the circle of 
fifths, including time signatures. This will 
necessarily include defining and 
explaining the relative major and/or 
minor keys and more on the notion of a 
musical transposition, with written and 
auditory examples. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
unit 2 assessment 

 What is the geometric 
transformation that best 
represents a musical 
transposition from the key of A

♯ to C? Show using function 

notation (ie. f(x) = …….) 

 Using the “circle of fifths” 
chart, tell which major key has 
six flats? 

 What key is the relative minor 
key to this key (ie. also has 6 
flats) and what is the 
mathematical relationship 
between the notes in both 
keys? 
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UNIT 3: THE SCIENCE OF SOUND (Sine waves and logarithms) 
 

Objectives: 
Students will understand how to graph sine waves and how these graphs are used to visualize sound. 
Students will understand the fundamentals of logarithms and how they are used to measure sound. 
Students will gain an understanding of the how we hear (i.e. the science of sound). 
Students will understand the notion of “greatest common divisor” and how it relates to residual pitch. 
Students will understand how to read and create the composite graph of two (or more) sine waves and how this relates to the musical notion of 
an overtone series. 
 
Essential Questions: 
How are sine waves graphed? How are these graphs used to visualize sound? 
What are the properties of a sine graph and how do they relate to musical sounds? 
How do we hear? What is the science of sound? 
What are logarithms and how are they useful in measuring sound? 
What mathematics is involved with understanding the attributes of sound? 
What is the mathematics that describes musical pitch? 

 

Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.N.RN.1-2CC9-
12.A.SSE.2  
 
(music)- 
Standard 5 and knowledge 
matrix 
 

Definition and examples of logarithms 
and their properties, and their use in 
measuring sound volume. 
 
Discussion of how we hear, the function 
of the ear, role of the brain, etc.   
Definition of the four attributes of 
sound: loudness, pitch, duration, 
timbre. Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 

 Find the value of the logarithm 
(if it exists)  log2(1/32). 

 Using the rules of logarithms, 
simplify the following:  
logb(52/25). 

 Solve for d:  30 = 10log10(d) 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.F.TF.1-2, 4-5 
 
 

Definition and explanation of sine 
waves and the sine function, graphing 
sinusoids, including period, amplitude 
and phase shift.  
 
Explanation of the unit circle.  
 
Definition of radian measure and how 
to convert to degree measure. 
Introduction to harmonic oscillator. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion of quiz 

 Find the values of: 
sin(0) = 
sin(π/2) = 
cos2(π/75) + sin2(π/75) = 
 

 What is the radian measure 
of 225o? 

 Sketch the graph of the 
function y = 2sin(10t) 

 Convert 3π/4 into radians. 

(math)- 
CC9-12.F.BF.1b  
 
(music)- 
Standards 5 and 6, and 
knowledge matrix 
 
 

Explanation of how to graph the sum 
two (sine) functions and this connects 
to pitch. 
 
Explanation of Greatest Common 
Divisor (GCD) and its relation to residual 
pitch.  
 
Definition and examples of the 
overtone series.  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 Completion of unit 
assessment 

 Graph the sum of the functions 
f(t) = 2sin(0.5t) and g(t) = 
sin(2t). 

 What is the GCD of the 
numbers 60, 180 and 540? 

 Consider the following list of 
numbers:  100, 200, 300, 400, 
500, 600, ….  
Does this represent a series or 
a sequence of numbers? How 
do you know?  

 What is the ratio of the 
frequencies of two notes if 
their overtone series are 
represented by  f = 100 
Hertz (Hz) and (3/2)f = 150 
Hz? 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
Ratios and proportions  
 
(music)- 
Standard 6 
 
 

Activity:  The Monochord Lab 

*Students will explore the connection 

between the length of a string and the 

note sounded when the string is plucked 

 

 Completion of in-class 
activity 

 What is the reduced ratio of 
string lengths that are a whole 
step apart? 

 What is the prime factorization 
for this ratio? 

(math) 
Graphs of sine waves 
 
(music)- 
Standard 6 

Activity:  Audacity, Periods and 

Frequencies 

*Students will explore the relationship 

between pitch, frequency and period, 

and then apply their knowledge by 

constructing their own pan pipes. 

 Completion of in-class 
activity 

 Given the graph of any sine 
wave, identify its period and 
frequency and indicate what 
properties of sound they 
correspond to. 

 What is the period of a sound 
whose frequency is 250 Hz? 

 You have a pipe of length 17.4 
cm. What is its frequency? 
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UNIT 4: TUNING AND TEMPERAMENT (The fundamental theorem of arithmetic, and exponents) 
 

Objectives: 
Students will understand the properties of exponents and how they relate to methods of tuning. 
Students will understand ratios and fraction operations as they relate to methods of tuning. 
Students will understand rational and irrational number concepts as they relate to methods of tuning. 
Students will understand the Fundamental Theorem of Arithmetic and its relation to the Equal Temperament tuning method. 
Students will understand the notions of the Pythagorean Scale, Just Intonation and Equal Temperament. 
 
Essential Questions: 
What are the properties of exponents? 
What are the definitions of rational and irrational numbers? 
What is the proof of the Fundamental Theorem of Arithmetic? 
What is the Pythagorean scale and how is it created? 
What is Just Intonation and how is it defined? 
What is the Equal Temperament method of tuning? 

 

Standard Course Expectations Evidence of Learning Math example 

(math)- 
Ratios and CC9-12.F.LE.4  
 
(music)- 
Standard 5 
 
 

Explanation of integer ratios and their 
relation to ratios between frequencies. 
Work with exponents and properties of 
exponents. 
 
Definition and examples of musical 
consonance.  
 
Definition of spiral of fifths and the 
Pythagorean comma.  

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 
 

 Reduce the fraction (by hand) 
to its simplest exponential 
form:   (9/8) / (256/243)2 =  

 Verify (with calculator):  (3/2)12 
= 27 

 |(9/8)*660  -  (32/27)*660| = 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
Ratios and CC9-12.F.LE.4  
 
(music) standard 6 and 
knowledge matrix 
 

Definition and explanation of the Just 
Intonation tuning method. 
 
Definition of the syntonic comma.  
 
Major versus minor key revisited in 
relation to this tuning method.  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 Show that the reduced ratio 
for a major third in the 
Pythagorean scale is 81:64. 

 Check that two half steps in 
the Pythagorean scale are each 
determined by the ratio 
256:243. 

(math)- Prime Factors and  
CC9-12.N.RN.3 
  
(music)- 
Standard 6 and knowledge 
matrix 
 
 

Definition and examples of rational and 
irrational numbers.  
 
Proof of The Fundamental Theorem of 
Arithmetic.  
 
Definition and explanation of the Equal 
temperament tuning method.  
 
Definition and explanation of a “cent”. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion of quiz 

 Theorem proof: Every natural 
number (1, 2, 3, 4, ……) has a 
unique factorization in terms 
of primes. 

 Demonstrate that √2 is 

irrational using the definition 
of a rational number. 

 Verify that  2 1/12  is irrational 
using the multiplication 
property of exponents. 

 Show that the sum of two 
irrational numbers is also 
irrational. 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.N.RN.3 and CC9-
12.A.S 
SE.4  
 
(music)- 
Standard 6 
 

Some work with continued fractions as 
they relate to musical tuning. 
 
Comparing the 3 systems of tuning 
(Pythagorean scale, Just Intonation and 
Equal temperament). 
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 Completion of unit 
assessment 

 Solve for r:   4r/(6 + r) = 7/12 

 Compute the continued 
fraction expression for the 

rational  number α = 37/13 

 Find the irrational number that 
corresponds to the continued 

fraction expansion  α = [  1;2, 2, 

2, …]  
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UNIT 5: MATHEMATICAL GROUP THEORY (Musical symmetry) 
 

Objectives: 
Students will understand the rudiments of mathematical group theory and how it can apply to music. 
Students will understand the fundamentals of symmetric transformations in mathematics. 
Students will understand the fundamentals of symmetric transformations in music. 
 
Essential Questions: 
What are the properties of mathematical group theory and how are they evident in music? 
What are mathematical symmetric transformations? 
How are symmetric transformations evident in music? 
 

 

Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.F.BF.3 
 
CC9-12.G.CO.4  
 
(music)- 
Standard 6 
 
 

Explanation and examples of geometric 
transformations both graphically and 
algebraically. 
 
Definitions and examples of symmetric 
transformations, both mathematically 
and musically (written and auditory)----
transposition, inversion (reflection), 
retrograde inversion (reverse reflection).  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 
 

 Write a function that 
represents the reflection of the 
graph for the function f(x). 

 Do the same for the reverse 
reflection, horizontal 
translation and vertical 
translation. 

 What is the transformation 
that relates the function f(x) = 
k(x + t) to g(x) = -2k(x) – 5. 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
Ratios and patterns,  
CC9-12.N.RN.3  
 
(music)- Standard 6 
 
 

Definition of Fibonacci numbers and 
their evidence in nature.  
 
Definition and explanation of the Golden 
Ratio.  
 
Discussion: did Bela Bartok use Fibonacci 
numbers and the golden ratio in his 
music?  

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Successful exploration and 
analysis of some of Bartok’s 
music 

 

 What are the next three terms 
of the sequence 1, 1, 2, 3, 5, 8, 
13, 21, 34, 55, 89, …… 

 What is the recursive formula 
that defines the above 
sequence. 

 Solve for x:   1 + 1/x  = x 

 Write the golden ratio, φ, as a 

continued fraction. 

 Given φ = (1 + √5)/2, compute 

(by hand) φ2.  

(math)-  
Topics in Abstract Algebra  
 
(music) –Standard 5 and 6  
 
 

Definitions and examples of 
mathematical groups, including the 
properties of closure, associativity, 
identity and inverse.  
 
Examples of how these are evident in 
music (written and auditory).  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice problems 

 Completion and discussion of 
in-class reading assignment 

 Completion of unit 
assessment 
 

 What is the value of 9+5 in 
modulo 12 arithmetic? 

 Proof of the Cancellation 
Property: for any elements a, 
b, c of a group G, then ab = ac 
implies that b=c. 

 Let group G be defined by G = 
{1, i, -1, -i} and * correspond to 
complex multiplication. 
Construct the multiplication for 
G and confirm that G is indeed 
a mathematical Group. 

 Is the set of integers closed 
under addition? Explain. 
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UNIT 6: FURTHER MATH TOPICS and their connections to Music 
 

Objectives: 
Students will understand the mathematics of a musical piece called “Clapping Music”, and will perform it. 
Students will understand the mathematics of a musical sample that involves “Change Ringing”. 
Students will be exposed to 12-tone music and the 12-tone matrix. 
Students will understand magic squares and how they can be a basis for music. 
Students will understand what modular arithmetic is and how it can relate to musical chord structures and octaves. 
Students will understand logarithms, integers and rational numbers, and how they can relate to musical intervals. 
Students will understand the notion of periodic functions and how they can relate to timbre. 
 
Essential Questions: 
How does the musical piece “Clapping Music” exemplify a geometric transformation? 
What is modular arithmetic and how do musical chords and octaves relate to it? 
What are logarithms and how do musical intervals relate to them? 
What is 12-tone music and how is it related to the 12-tone matrix? 

 

Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.F.BF.3  
 
(music)- 
Standard 6 
 
 

Explanation and examples of 
mathematical permutations and 
factorial notation. 
 
Definition of phase shifting and 
introduction to a musical example, 
called “Clapping Music”. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice 

 In-class performance of a 
segment of the musical 
piece, “Clapping Music” 

 Compute 5! (by hand). 

 Compute 27! (with a 
calculator). 

 How many ways can 10 
numbered bells be arranged so 
that the first bell is always bell 
1 and the last bell is always bell 
10, but all the other bells are 
randomly arranged? 

 Simplify (for n a positive 
integer) (n + 2)!/n! 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
Abstract Algebra, group 
theory  
 
(music)- 
Standard 5 
 
  

Definition and examples of 
permutations and factorials. And 
properties of exponents. 
 
Introduction and explanation of “Change 
Ringing”.  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice 

 Completion and in-class 
discussion of the reading 
assignment 

 If s = (2, 3, 1, 5, 4) and t = (4, 5, 
1, 2, 3), compute t * s. 

 Simplify: [((ab)4ac)3 * 
((ab)4ad)]3 

 If a = (1 2 3) and b = (2 1 3), 
then write  aba  as a power of 
b. 

(math)- 
CC9-12.N.VM.8  
 
(music)- 
Standard 5 
 
 

Definition and explanation for magic 
squares examples of how they can be 
used as a basis for creating music. 
 
Introduction to row matrix notation. 
 
Understanding arithmetic series 
computing sums of infinite series. 
 
Explanation and musical examples of 12-
tone music and the connection to the 
12-tone matrix. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice 
 

 Construct a 12-tone row matrix 
associated with the primary 

tone row Po = {(1, B), (2, C♯), (3, 

G♯), (4, A), (5, C♮), (6, A♯), (7, 

E), (8, F♯), (9, D♯), (10, G♮), (11, 

F♮), (12, D♮)} 

 Using the supposed technique 
of Gauss, derive an equation to 
find the sum of the arithmetic 
series 3 + 7 + 11 + 15 + …….+ 
187 + 191 + 195 + 199. 

 Prove that the sum of any 4 x 4 
magic square must be 34, the 
magic constant, and that the 
sum of the central 4 squares is 
also 34. 
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Standard Course Expectations Evidence of Learning Math example 

(math)- 
CC9-12.F.TF.5  
 
(music)- 
Standard 5 and knowledge 
matrix 
 
 

Definition and examples of modular 
arithmetic and it’s relation to musical 
chords and octaves.  
 
Definition and examples of periodic 
functions and how they connect with 
the musical property of timbre.  
 
Reading assignment. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice 

 Completion and in-class 
discussion of the reading 
assignment 

 Compute the value of ( 
4

2
 ), the 

number ways to choose 2 
items from a set of 4. 

 Explain how the identity sin (t 
+ π/2) = cos t by using a phase 
shift (use a graph as needed) 

 

(math)- 
CC9-12.N.RN.3 
and CC9-12.F.LE.4  
 
(music)- Standard 5 
 

Definition and examples of logarithms 
and their properties, integers, and 
rational numbers, and their relationship 
with musical intervals. 

 Completion of guided notes 
in class 

 Completion of class work and 
homework practice 

 Completion of unit 
assessment 

 Convert to “cents” the musical 
interval given by the ratio 1.1. 

 Simplify: log3 11 + log4 21 

 Express the interval ratio 5/2in 
terms of 19 chromatic units, 
rounding off to the hundredths 
place. 

 

FINAL EXAM COMPONENTS: 
 

I. Traditional question/answer test based on the Mathematics of the course. 

II. Composition or Project: 

a. Musical composition where students compose and perform a short piece of music based on some of the mathematical concepts 

discussed in the course (could include: geometric transformations [symmetry, reflection, translation, retrograde inversion], 

golden ratio, irrational numbers, number sequences, permutations, group theory properties). This would also include a short 

reflection paper explaining what mathematical concepts were incorporated into their musical composition. 

OR 

b. Student-directed project where students research a particular math topic of interest from the semester in more detail and 

present their findings to the class. 
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RESOURCES (needed by students) 
 

 None required 
 

 

PACING GUIDE 

Unit  1st Quarter 2nd Quarter 

Unit 1:  Rhythm X  

Unit 2:  Introduction to Music Theory X  

Unit 3:  The Science of Sound              X  

Unit 4:  Tuning and Temperament  X 

Unit 5:     Mathematical Group Theory   X 

Unit 6:     Further Math Topics and Final Exam  X 

 

Internet Citations (used to compile this document and to be used as a resource by the teacher while teaching the class) 

https://pdxscholar.library.pdx.edu/cgi/viewcontent.cgi?article=2958&context=open_access_etds 

https://www.youtube.com/watch?v=xib5iL0Frks 

https://www.math.wustl.edu/~wright/new_mathmusic_class.html 

http://mathcs.holycross.edu/~groberts/Courses/MA110/homepage.html 

https://online.berklee.edu/courses/applied-mathematics-for-musicians 

https://www.ams.jhu.edu/dan-mathofmusic/ 

https://mathsciencemusic.org/ 
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