Trigonometric Equations

Getting Started: 

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

A2.A.58 Know and apply the co-function and reciprocal relationships between trigonometric ratios
Big Idea: 

The primary difference between and identity and an equation is that an identity is true for all values while an equation is true for only one or a limited number of values.  

Trigonometric equations can be solved using solution strategies and techniques similar to non trigonometric, algebraic equations.  

· If the trigonometric equation is a first degree trigonometric function, then the solution techniques of linear functions may be useful.

· If the trigonometric equation involves a squared trigonometric function, the solution techniques of quadratic functions, including factoring or use of the quadratic equation, may be useful.

· If the trigonometric equation contains a trigonometric function as an exponent, then the solution techniques of exponential equations may be useful. 

Reference Angles:  
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The reference angle for 
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 in the above diagrams.  Reference angles are measured relative to the x-axis.  The top two diagrams show positive reference angles and the bottom two diagrams show negative reference angles.

Modeling:

Sample Regents Problem Involving a Squared Trigonometric Function:

	On a monitor, the graphs of two impulses are recorded on the same screen, where 
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.  The impulses are given by the following equations:
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Find all values of x, in degrees, for which the two impulses meet in the interval 
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. [Only an algebraic solution will be accepted.]


One Solution:
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Now, we have to think about reference angles and meaning of the solutions we have found.

Within the prescribed domain of 
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Another Regents Math B Problem with Co-function Properties

	1. If sin 6A = cos 9A, then 
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(1) 
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(3) 
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One Solution:

	This is a great problem for the “plug and chug” method of problem solving.  Simply plug in the values and see what works.  For example:

If we plug in 6, we get sin36=cos54.  It is easy to use a graphing calculator to see if this is true.
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It is true. The answer is 6.


A Second “More Elegant” Solution Strategy:

	One angle has a measure of 6A.  The other angle has a measure of 9A.  The problem tells us that the sine of the first angle is equal to the cosine of the second angle.  The sine and cosine functions are complementary, which means that the sine of any angle is equal to the cosine of its complement.  These two angles with measures of 6A and 9A are complimentary, so the sum of their measures must be 90 degrees.  
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We can check our answer using the graphing calculator, as shown in the first solution.


Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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