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Objectives:
The goals of the unit are that you will be able to:
· Apply the double-angle formulas.
· Use reduction formulas to simplify an expression.
· Use half-angle formulas to find exact values.

Note you are not expected to memorize the sum and difference identities for this course.
Textbook Sections (OpenStax Precalculus):
Section 7.3: Double-angle, half-angle, and reduction formulas
The Double-Angle Identities
1. In this problem, we will derive all three double-angle identities for cosine, using the sum formula.
a. First, let’s look at what is not a double-angle identity.  Choose any angle θ and show that it is not true that 




b. Now we will find a real formula for   First, recall the sum formula for cosine:   Note that   Use the sum formula to rewrite  and simplify.

c. In the previous part, you should have ended with   (If you got something else, go back and see if you can get this answer.)  Now, recall the Pythagorean Identity   Use this identity to show that 


d. Use the method of part c to show that 
The following is a list of the double-angle identities.
The double-angle formulas for cosine:



The double-angle formula for sine:

The double-angle formula for tangent:

2. Suppose   
a. Find  by using the double angle formula that doesn’t mention sine.





b. Find  using the Pythagorean Identity and then use both of the other double-angle formulas for cosine to check that all three formulas give the same answer for 


c. Suppose θ is in Quadrant IV.  Find   Why was it necessary to know what quadrant θ was in?

The Reduction Formulas
The double-angle formulas can be used to derive the reduction formulas, which are formulas we can use to reduce the power of a given expression involving even powers of sine and cosine.  These formulas are especially useful in calculus because it is much easier to work with , for instance, than it is to work with 
3. In this problem, we will derive the reduction formulas for cosine and sine.
a. First, recall that .  Rewrite this so that it looks like  something.  This is the reduction formula for cosine.






b. Next, recall that .  Do the same as in part a to get the reduction formula for sine.






4. Rewrite the following expression so that any trig functions involved are not raised to any power other than 1.




Half-angle formulas
The half-angle identities for sine and cosine are as follows.  There are also three such identities for tangent, but we won’t use them here.  The half-angle identities can be derived from the double-angle identities.  When the formulas say , it means that you must determine the sign based on the quadrant.
The half-angle formula for cosine: 		
The half-angle formula for sine:		

5. We already saw that we can find the exact value of the trig functions at 15° using the difference formulas.  Find  using a half-angle formula instead.









	
6. 
a. Explain how you could find the exact value of  using a half-angle formula.  Do not do the calculation, though.




b. Make a list of smaller and smaller angles that you could use known formulas to find the exact values of trig functions for.  Explain how you would do it if you had a lot of time.    
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