Activity:  The Sound of Music

Activity Overview:  This activity will use tuning forks and the CBR to gather sound wave data for students to use to write Sine (or Cosine) functions for.  In this activity we study waves of known musical notes for before studying waves of unknown musical notes. I have found this is a good end of the unit activity for the circular functions unit, although, it could also be used as an introductory unit with some modifications.

Grade Level:  9 – 12 or College

Activity Time:  2 class periods.

Materials Needed:

· TI – 83+ or TI – 84+ Calculators

· Navigator System

· CBL and Microphone

· Related CBL Program such as the program Sound

· A Set of Tuning forks with Notes Marked on them

· A Set of unknown Tuning Forks (it you want, it can be done with out these)

Problem Statement:

In this project we will be investigating the properties of circular functions as they relate to sound waves.  We will use the CBL’s, TI-83 or TI-84 calculators, and tuning forks to collect data about sound waves. 

Class Activity:
I use this lesson as a conclusion to the circular functions unit I teach in the fall. The overall unit is three to four weeks long.  Students will have previously studied all the concepts related to circular functions, finding points for a given function, writing and testing a model for given data, etc.  So at this point the students should be proficient in finding models for the data.  In this lesson we put those skills to work while studying the basic issues surrounding musical notes and octaves.  This lesson is usually a fun one for my students. The students who are in band or choir usually get very involved with this lesson as it relates to what they do in their music classes.  Every time I do this lesson I get a student or two who usually doesn’t get too involved in class becoming very involved and doing a lot of research for this project.

I start the lesson by hooking the CBL and Microphone up to my teacher calculator and recording the graph of one of the tuning forks for the class to see. This is followed by a discussion about how musical notes work and the relationship between frequencies and the period of a sine wave.  We also discuss how octaves work and develop a function for predicting the frequency of one note given the frequency of another note. This leads to a huge discussion about how musical notes work and how frequencies of two notes with the same name but different octaves are related.  Many students find this information new and interesting.  I also find this an opportunity to assign some research for my students to do about how the frequencies are assigned to the notes and how the system of notes works.

I then move to collecting data from a tuning fork and passing it on for the class to work with.  I am using the Program Sound so it collects time in L2 and pressure in L3.  I pass the data collected by my calculator in the STAT List to my students using the Navigator system.  When I send the information I not only send them L2 and L3 but I also send them the window so they all see the same graph.  This speeds up the process of writing and testing their functions.  I send them this information by logging on to Navigator as the teacher and then selecting Transfers, Send to Class, and then selecting All.  At this point I check L2, L3 and window before I complete the transfer.  I have the students log on and select Transfers and then Auto Send/Recv.  This makes sending the data to my entire class very fast.

Once the students have had the data long enough to find and test a model for the data (Please keep in mind I do not allow them to use the Sine Regression on the calculator.  For they must find the model by calculating the period, amplitude, etc by hand.)  We then discuss the various models and their accuracy.  When finished with the original tuning fork we then move to the remaining tuning forks. At this point I assign each new note to two student groups so we can check the accuracy of their results while speeding up the process of finding the models for the different notes.  As the groups finish they put their results on the board for the corresponding groups to check and copy down in their notes.

Once we have finished collecting the models for the known notes we do the same process for the unknown notes.  This time with the students telling what note they believe the data represents.  This leads to a discussion about which model is best (usually the models are not identical).  Students discuss the ways in which they tested their models to decide it was correct. As a class we settle on which models to accept as the correct models and then which note is represented by the unknown tuning fork. Again, all of this leads to some excellent student ideas and discussion.

As you can see from my assignment sheet my students will then take the data they have collected, the class analysis along with the class discussion and write a paper describing what they have done and their results.  I feel it completes this activity and holds all students accountable for the data analysis and the discussions.  I also feel this type of writing is very important for my students as it helps them develop better writing skills, especially in the area of technical writing. This type of writing can be very difficult for the students and therefore they need opportunities to practice it.  This is one of the many opportunities I give my students. 

