SAMPLE LESSON: 
Amplitude, Period, and Applications of Sinusoidal Functions 
(Pre-Cal)

Objectives/TEKS: 
The students will…

1. …define the amplitude, period and frequency of a sinusoidal function.
2. …discover how modifying the amplitude/period affects the graph of sine and cosine. 

3. …correlate their understanding of general transformations from Algebra II to the specific transformations of amplitude and period.

4. …apply transformations of sinusoidal functions to sound waves and musical notes.
5. …learn to value the influence mathematics has on discussions of beauty in music.

Materials: 

1. Unit Circle that the students have been assembling throughout the semester

2. “Audacity” audio software, laptop, and projection device

3. Handouts: student notes and worksheet
Opening: 
The students will be introduced to the “Audacity” audio software. This software displays a graphical representation of sound waves for any given piece of music. This software can also play a single note and display the corresponding sound wave, which results in a perfect sinusoid. The students will note that sound waves are modeled by a sinusoidal function. (In the previous lesson the students used their unit circles to derive the graphs of the sine and cosine functions).

[image: image49.emf]x

y

   [image: image2.png]Change Pitch
Change Pitch vithot Changing Tempo

by Vaughan Johnson & Doriric Mazzori
using SoundT ovich, by Dl Parviainen

Pich: from [C < S | o O]

© down

Semitanes (hak-steps}. [7.00
Freauency (Ha): from [S000000 1o [11386.457

Petcent Change: [435
—

o cone_|





Various notes will be played with the similarities and differences in their graphs being discussed. The question will be posed: how can we modify the way we write sinusoidal functions to model these changes that we observe in the sound waves of various notes? 
Introduction of New Material: 
The students will be presented with the terminology of amplitude and period as descriptions of sinusoid graphs. The students will then discover how amplitude and period are affected when constant coefficients A and B are introduced into the expression for the sinusoidal function: y = A sin (Bθ). The students will do this using pages one and two of the attached notes, completing a table of values and then sketching the graphs.
Guided Practice: 
The students will then use their understanding of amplitude and period to graph several sinusoids without a chart of points – considering the graph purely as a transformation of the sinusoidal parent functions. This can be seen on the third page of the attached student notes. 
Independent Practice: 
The students will be given several problems on a worksheet similar to those presented in the guided practice section.
Closing/Assessment: 
Returning to the “Audacity” audio software, the students will be asked to apply their knowledge of amplitude and period to their previous descriptions of how the sound waves varied between different notes. 
For example, at the beginning of the lesson when the students were asked to describe the change in the sound wave that resulted from a move from an A to a G, answers will fall along the lines of: “The graph has more repetitions” or “the graph repeats itself sooner and more often” or perhaps even “the graph repeats itself more frequently.” 
Now at the close of the lesson, the students’ answers should fall along the lines of: “The period is decreased/increased” and “the frequency is increased/decreased.”

Sample questions can include:
1. If we modify the frequency (inverse of the period) of the sinusoid, how does that change affect the musical note that is produced?

2. Based on the answer to (1), if we want to produce a higher note, how should we modify the period? If we want to produce a lower note, how should we modify the period?

Extension Questions:
1. What can we glean from the fact that a perfectly played musical note produces a smooth and symmetrical sinusoid, while an off-key note does not? 
2. Can we classify certain music as good and certain music as not good? In other words, is there such a thing as objectively good music? How does math contribute to this discussion?
It is good to give thanks to the Lord 
And to sing praises to Your name, O Most High; 

To declare Your lovingkindness in the morning 
And Your faithfulness by night, 
With the ten-stringed lute and with the harp, 
With RESOUNDING MUSIC upon the lyre. 

For You, O LORD, have made me glad by what You have done, 
I will sing for joy at the works of Your hands. 

Psalm 92:1–4
Student Notes: Sin/Cos Graphs – Amplitude and Period

Amplitude:  The amplitude of a sinusoid is the distance from the sinusoidal axis to a high point or a low point on the graph.

Cycle:  A cycle of a periodic function is a portion of the graph from one point on the graph to the point at which the graph starts repeating itself.

Period:  The period of a trigonometric function is the number of degrees or radians that it takes to complete one cycle.
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The amplitude of 
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3.  Graph 
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The period of 
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There is a critical (high, low, or middle) point every ________ units.

4.  Graph 
[image: image32.wmf]cos2

y

q

=

 by filling in the chart

	
[image: image33.wmf]2

q


	
[image: image34.wmf]x

q

=


	
[image: image35.wmf]cos2

y

q

=



	
[image: image36.wmf]0


	
	

	
[image: image37.wmf]2

p


	
	

	
[image: image38.wmf]p


	
	

	
[image: image39.wmf]3

2

p


	
	

	
[image: image40.wmf]2

p


	
	


[image: image48.emf]-4

-3

-2

-1

1

2

3

4

x

y


The period of 
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The period of 
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There is a critical point every __________ units.

Sketch two complete cycles of each graph.  Clearly label all critical points (high, low, and middle points).  The y-axis tick marks are not necessarily one unit apart.
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