Trigonometric Graphs

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A2.A.69 Determine amplitude, period, frequency, and phase shift, given the graph or equation of a periodic function.

A2.A.70 Sketch and recognize one cycle of a function of the form y = Asin Bx or 

y = Acos Bx.

A2.A.71 Sketch and recognize the graphs of the functions y = sec(x) , y = csc(x), 

y = tan(x), and y = cot(x).

A2.A.72 Write the trigonometric function that is represented by a given periodic graph.
Big Ideas: 

Amplitude and Period of Sine and Cosine Equations
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The amplitude of a sine or cosine function is 
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the distance between the y-maximum and the y-minimum.  It is easy to find the amplitude with a graph.  It is even easier with an equation.  The amplitude is the absolute value of the number in front of the name of the trigonometric function.  In the above equations, amplitude is represented by 
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.  Remember that “a” is the first letter in “amplitude.”

The period of a sine or cosine function is the distance on the x-axis (typically measured in radians) that is required before the graph repeats itself.  The basic sine and cosine functions (y=sinx and y=cosx) have periods of
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, which is equal to the number of radians in a complete circle.  It is easy to find the period with a graph by examining minimums or maximums.  The period is the distance between two minimums or two maximums.  It is a bit more difficult, but still easy, to find the period of a sine or cosine function from the equation.  Remember that a basic sine or cosine equation (y=sinx or y=cosx) has a period of
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, so the values of x in the period can be represented by the inequality:


[image: image10.wmf]02

x

p

££


Take the first term in the equation that comes after the name of the trigonometric function and substitute it for x in the above inequality.  Then, solve for X. 

Modeling: 

	What is the amplitude and period of 
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Solution:  

	· The amplitude is 2, because that’s the absolute value of the number in front of the name of the trigonometric function.  

· The period is calculated as follows:

· Start with 
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, which is the period of the basic sine and cosine functions.

· Take the first term after the name of the trigonometric function, 
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 and substitute it for x in the inequality.
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The period of this function is 12.
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NOTE:  A less intuitive solution is to remember the formula 
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.  The preceding solution is more helpful when graphing is required or when the equation is of the form 
[image: image16.wmf]sin()

yabxcd

=++

 or 
[image: image17.wmf]cos()

yabxcd

=++


Internal Summary:  Amplitude and Period can be found by inspecting graphs or directly from the trigonometric equation.  

· Amplitude is one half the distance between the Y–min and Y-max or 
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 in the trigonometric equation.

· Period is the distance between when a graph of a function starts repeating itself.  It can be found by determining the distance between adjacent minimums or adjacent maximums.

Check for Understanding: 

Big Idea #2

Graphing Sine and Cosine Functions:

	A Sine Graph Looks Like This
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	A Cosine Graph Looks Like This
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	Information Needed for Graphing
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Use this information to define the window in which you will sketch your graph.
	Information Needed for Graphing
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This line will be half way

between the Y-min and
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Use this information to define the window in which you will sketch your graph.

	Answering the Questions
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The Y-Min and the Y-Max =
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The period is found by substituting the term 
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 for x in the inequality 
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, as shown above.
	Answering the Questions
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The Y-Min and the Y-Max =
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The period is found by substituting the term 
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 for x in the inequality 
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, as shown above.

	Frame your Sketch Window and Sketch the Graph

	Check Your Sketch Using Your Graphing Calculator


Big Idea #3

Know Your Graphing Calculator
Understanding the graphing calculator is very important when working with trigonometric graphs.  Students should fully understand how to manipulate the following three views of a trigonometric function (equation-graph-table of values).  The following features should be reviewed.
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Always know whether your calculator is set to Radian or Degree Mode.  Make changes as necessary using the 
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 key.
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Students should know how to use the y-editor 
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 to input trigonometric equations.
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Be aware that the 
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 key has a special window for trigonometric functions.  This is usually (not always) the best selection.
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y=tanx

Students should know how to use the 
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Students should understand the 
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table set feature and be comfortable changing 
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values.
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This is the table of values view of y=tanx in degree mode with 
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=10.  Remind students that the tangent of an angle in standard position = slope.  Explain that the rise is the tangent value and run is 1 


A Spinner on a Unit Circle:  The goal of this exercise is to ensure that students connect the trigonometric functions to the rotation of an angle in standard position.

Teacher Led Activity.  Use a circular spinner to represent a unit circle.  If a spinner is not available, draw a large unit circle on the board and use a meter stick as a pointer.  With the kids looking at the table of values for y=tanx on their graphing calculators (with 
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=10), approximate an angle of zero degrees.  The pointer should be horizontal and the slope is zero.  Gradually rotate the pointer in ten degree increments in a counter clockwise direction, noting how the slope increases and the trigonometric values increase.  Note what happens at 90 degrees – the trig value shows as an error.  Explore why this happens.  Why is the slope of a vertical line undefined?  (i.e. division by zero is not allowed).  Notice what happens when you go to 100 degrees?  How are the values of 100 degrees and 80 degrees related?   The values of 110 and 70 degrees?  (They are opposites).  What will happen at 180 degrees?  What happens at 360 degrees?  Is there a value for 370 degrees.  How does that value compare to the value for 10 degrees?  What about 730 degrees?  Next, look at the graph of the function.  Why is the graph discontinuous?  Can students identify the degrees (x-values) of the various x-intercepts?  Try experimenting with the 
[image: image44.wmf]TRACE

feature.  Notice how it goes up or down and then jumps to the next discontinuous segment?  Why is this happening?

NOTE:  When slope is used to develop understanding of the tangent function, it is important that students do not believe that the point obtained will be a point on the unit circle.  It will simply be a point on the line of the terminal side of the angle.

	Student Activity #1:  Repeat the above exploration for y=sinx with students taking the lead.  (Have a student operate the spinner.  Have students ask and answer the questions.)  Make sure they note the angles for the x-axis and y-axis intercepts.
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y=sinx
	Student Activity #2:  Repeat the above exploration for y=cosx.
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y=cosx


Internal Summary:  What have we learned about the graphs of trigonometric functions?

	Tangent (rise over run)

Follows the slope of the angle.

Discontinuous

Y-intercept is 0 at 0 degrees

X intercepts at 0, 180 degrees

Y Max at infinity 

Y Min at -infinity

Etc.
	Sin (rise only)

Equals the y coordinate of the point where the angle intercepts the unit circle.

Y-intercept is 0 at 0 degrees

X intercepts at 0, 180 degrees

Y Max at 1

Y Min at -1

Continuous

Etc.
	Cosine (run only)

Equals the x coordinate of the point where the angle intercepts the unit circle.

Y-intercept is 1 at 0 degrees

X intercepts at 90, 270 degrees

Y Max at 1

Y Min at -1

Continuous

Etc.


Q.  How do we graph secant, cosecant, and cotangent functions?

A.  Input them as reciprocals functions. 

[image: image47.png]Flotl Flotz Flot

\VzEl/tan(Xl
i y=
we=
wE=
wNa=




Guided Practice: 

Students should begin the selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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