ACTIVITY EXCHANGE
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	Composing Music 

Mathematically


NCTM Principles for School Mathematics 

· Equity, Curriculum, Teaching, Learning, Assessment, and Technology

NCTM Standards for School Mathematics

· Understand patterns, relationships, and functions.

· Represent and analyze mathematical situations and structure using algebraic symbols.

· Apply appropriate techniques, tools, and formulas to determine measurements.

· Recognize and use connections among mathematical ideas.

· Recognize and apply mathematics in context outside of mathematics

Overview:

This activity is designed to motivate and challenge first year algebra students through a fun introduction to advanced mathematical concepts.  It also offers extensions for upper grade level students.  Students will recognize relationships between mathematics and music by identifying the frequency (and loudness) of a pure tone.   Students will discover that sound can be represented as a function.  Students will collect pure tones and generate smooth curves.

Materials/Software:

Learning Check ™ and TI-Interactive ™

Tuning forks, CBLs, and Microphones Probes

Student Objectives:

1. To collect and analyze real-world data using the CBL, sound (microphone) probe, and the TI-Navigator system including Learn Check, Activity Center, Quick Poll, Screen Capture, TI-Inter Active, and TI-Connect.
2. To determine the note “frequency” of the tone.
Warm-Up Problems/Activities:  

Use Quick Polls to assess student backgrounds with music.  Sample questions:

1. Who plays a musical instrument?

2. What instruments do you/would you like to play?

Motivating the Lesson:  
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Conduct a demonstration.  Collect data from a student attempting to match the pitch/tone of a tuning fork by singing or humming the note.  The goal is to see what the sound “looks” like.
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Activity Procedures:

Data can be collected in various ways:  (a) by collecting data from a student attempting to match the pitch of a tuning fork, by singing the note and (b) directly from the tuning fork, and (c) by using a stringed instrument.
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Part I

1.
Send Real Data, Time and Pressure Lists (attached), to the students using TI-Navigator or TI-Interactive (Send to Class).  
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2.
Student will analyze the data and determine an appropriate window in order to view the 
graph.  Note that             9 or ZoomFit will NOT be use at this introductory level.

Collect and assess student responses using the Screen Capture.  Generate a discussion about maximum and minimum values, intervals, etc.

3.
EXTENSION:  Which list do you think is the Independent variable and should be put on the x (horizontal) axis?

Quick Poll Question (Agree/Disagree):  Time represents the Independent Variable.

Generate a discussion.

4. 
Students will use the data to make a scatter plot of Time vs. Pressure.


Collect and assess student responses using the Screen Capture.

5.
Teacher will receive graphs and lists from groups of students with different.  Each group will have a different tuning fork.
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6.  Students will use the                key to

determine the frequency.  Calculate the reciprocal of the time it takes to complete one cycle.
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Frequency = 1/(b-a)






  TIME

                             a     b

See TI-Interactive Sound Data to manipulate the table and/or send to students.


7.
Students will determine the note or pitch of their tuning fork by using the chart below:

	Frequency
	Note
	Frequency
	Note

	262
	Middle C
	392
	G

	294
	D
	440
	A

	330
	E
	494
	B

	349
	F
	524
	C


Part II

[image: image12..pict]8.  Students will identify the greatest value of the dependent value (pressure)?

This value, between 0.1 and 0.125, represents the LOUDNESS (or SOFTNESS) of the tone.  

This value represents the Amplitude.

What is the amplitude of the graph on the right?

The time it takes to complete one cycle is called the Period.

What is the period of the graph on the right?

The Frequency is the reciprocal of the Period?   In the case of music, it represents the number of complete cycles in one time period (1 second).

What is the frequency of the graph?

See TI-Interactive Sound Data to manipulate the graph and/or send to students

Part III
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9.  Have student import 
[image: image14..pict] in Y= and set the WINDOW on their calculator as shown or use TI-Navigator to send the WINDOW and Y1 to the students.

Students will attempt the change the frequency of the graph by manipulating the equation in Y1.

Use Screen Capture to assess and check for student understanding.

Check for Student Understanding: 

Look at graphs of sound waves and determine pitch and loudness.

1.
Which graph represents the highest pitch?  lowest pitch?  


(Axes are marked the same.)
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2.
Which graph represents the loudest/softest tone?  


(Axes are marked the same.)
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For extensions to this lesson, see Real-World Math with the CBL 2™ and LabPro®, Texas Instrument, ©2002.
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