Double Angle and Sum and Difference Identities

Getting Started: 

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

A2.A.76 Apply the angle sum and difference formulas for trigonometric functions

A2.A.77 Apply the double-angle and half-angle formulas for trigonometric functions
Big Idea: 

The following double angle trigonometric identities are printed in every advanced Regents mathematics examination.  There is no need to memorize them, but students should know when and how to use them.  

Functions of the Sum of Two Angles:
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Functions of the Difference of Two Angles:
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Functions of the Double Angle:
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Functions of the Half Angle:
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Additional Relationships to Remember:  The following double angle relationships are not printed in the Regents Math examinations, but are relatively easy to remember.

Cofunction Relationships of Acute Angles:

The “co” in cosine, cosecant, and cotangent signifies “complementary,” as in complementary angles (the measures of an angle and its complement sum to 90 degrees).  Thus, acute angles and their complements are related as follows:
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Two Strategies for Solving Double Angle Problems:

1. Deconstruct the Problem

2. Use the Identities

Modeling: 

Sample Math B Regents Problem;  
	If sin x = 
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, where 0° x 90°, find the value of cos (x + 180°).


One Solution: 

	 Step 1.  We find the value of x by using the arcsin function of a graphing calculator, as follows:
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	Step 2.  We substitute the value of x into the second function, as follows:
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	Step 3.  Since the question is stated with a fraction, we want to convert our answer to a fraction.
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	The answer is 
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Another Math B Regents Problem;  
	1. If 
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, and angles A and B are in Quadrant I, what is the value of 
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One Solution:

	Step 1.  We begin by using an identity to derive the sine and cosine functions from the tangent function.
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	Another approach is to use the knowledge that the tangent function is the slope of angle in standard position.  It goes up 5 and over 12 on the coordinate plane.  The legs of our right triangle are 5 and 12.  The Pythagorean Theorem tells us that the hypotenuse of such a right triangle must be 13.    The sine and cosine of such an angle are 
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respectively.  This would be a good problem to draw a picture.




	Step 2.  We next find cosA
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	We could use the magic formula here.
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	Last, we substitute our values into the double angle identity and solve.
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NOTE:  Math purists prefer the right side approach.  The left side seems easier.

Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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