Math in Music
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Summary: 
Music is a popular passion among youth. Though often difficult to delineate, music is highly mathematical. Rhythmically tapping your foot at repetitive intervals to a song testifies to its mathematical nature of patterns and sequences. This lesson attempts to make sense out of the sound we hear, the music we feel, and the math that connects.  

Math Subject: 
· 7.1A compare and order integers and positive rational numbers

· 7.3B estimate and find solutions to application problems involving proportional relationships.

· 7.4C describe the relationship between the terms in a sequence and their positions in the sequence.
· 7.13A identify and apply mathematics to everyday, to activities in and outside of school, with other disciplines, and with other mathematical topics;

Grade Level: 

· Target Grade: 7th 

· Upper Bound: 8th
· Lower Bound: 6th 
Time Required: 1 Hour 

Materials: Ask your music director to borrow any instruments.
· Recommended:
· Keyboard
· Guitar
· Tuning Forks
· Optional:
· Aluminum solid rod
· Harmonica
· Accordion
· Computer
Reusable Activity Cost Per Group [in dollars]: $15

Aluminum Rod
Learning Objectives: 

The objective of the lesson is 4 fold. 

· To teach simple mechanics of sound and how music is the mathematical art of sound. 
· To relate mathematically the vibrating of an instrument to the pitch or frequency of sound that is made.
· To demonstrate using instruments how music can be defined in terms of sequences and patterns of frequency or pitch.
· To give the student tools to make their own song pattern. 
Lesson Plan:

Follow the worksheet as closely as possible. If you don’t have one or two of the instruments ask your band director for help. Also if you aren’t musically inclined please ask your choir or band director to help play the instruments. It will add to the experience.
Guitar:

To play the specific value on the bass E string on the guitar lightly hold your finger over a node and pluck the string. For 2 nodes the two ends of the string is the node. For 3 nodes hold your finger directly in the middle. For 4 nodes hold you finger at either 1/3 or 2/3 of the length of the string. For 5 nodes place your finger at either ¼ or ¾ the length of the string. Any stringed instrument like a violin, cello, or banjo would work. This may take a little practice.

Tuning Forks:

· The formula is like   
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The length is measured from the tip of the fork to the middle of the bend.

· For stainless steel the constant is
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	Pitch
	Frequency
	Length

	C
	261.6
	3.50

	D
	293.7
	3.30

	E
	329.7
	3.12

	F
	349.2
	3.03

	G
	392
	2.86

	A
	440
	2.70

	B
	493.9
	2.55

	C
	523.3
	2.47

	A
	880
	1.91


· These numbers are for round stainless steel. Expect to get slightly different numbers.
Aluminum Rods:

The rod can be made out of solid aluminum and roughly 1/2inch diameter and 1 yard length. To vibrate the rod, first remove the oils from your hands and the aluminum rod with rubbing alcohol. Then apply violin rosin to your fingers and to the rod. For one node hold the rod in the middle and rub the rod with your rosin coated fingers. This should produce a high pitched sound at 4000Hertz and a wavelength of 2 yards. You may also hold the rod at 1/4th of the length of the rod and the frequency will double and the wavelength will be cut in half to 1 yard. The pattern can continue.

Lesson Closure: 
Access to computers would allow the students to make their own pattern of music. Several computer keyboard programs are available online. Keywords: virtual piano
Vocabulary / Definitions: 

1. Wavelength – Distance between peaks or troughs of a wave.

2. Node – The point on a standing wave with minimal amplitude

3. Peak – The point with the highest amplitude 

4. Trough – The point with the lowest amplitude

5. Frequency – The number of times a wave oscillates per second.

6. Pattern – A set of numbers or objects that are related by a rule. 

7. Sequence – An ordered set of quantities.
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
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