3i  - Sum and Difference Identities
Objectives:
The goals of the unit are that you will be able to:
· Use the sum and difference identities for sine, cosine and tangent
· Find the function values of the trig functions at all multiples of  (15°)
Note you are not expected to memorize the sum and difference identities for this course.
Textbook Sections (OpenStax Precalculus):
Section 7.2: Sum and Difference Identities
The Sum and Difference Identities
The following is a list of the Sum and Difference Identities for sine, cosine and tangent.  You do not need to memorize them.  Note that these are identities so they are true for all angles a and b.  It doesn’t matter if the angles are in degrees or radians.  The Sum and Difference Identities were originally discovered by the Ptolemy in Ancient Greece around 1900 years ago.
Sum formula for cosine: 		
Difference formula for cosine: 	
Sum formula for sine: 		
Difference formula for sine:		
Sum formula for tangent: 		
Difference formula for tangent:	
1. Before we use these identities, let’s see why we can’t use simpler formulas.  Choose any two angles a and b, in degrees or radians, that you can easily find the value of cosine for – you can even use the same angle twice.  Check that the following formula does not hold for your choice of a and b: 

The simple formula in the previous problem is not an identity because it doesn’t work for all a and b.  That’s why we need the more complicated formulas above.

Applying sum and difference formulas
2. [bookmark: _GoBack]In this problem, we will find .  First, note that 15°=45°-30°, which in radians becomes   Thus, to find , we can use  with the difference formula for cosine.  Do this calculation without using a calculator and simplify as much as possible – with enough simplifying, you should be able to get a fraction with a whole number in the denominator and a sum of square roots in the numerator.


3. Find  using one of the formulas.  Simplify your answer as much as possible.  Do not use a calculator.


4. Use the difference formula for sine to evaluate   Simplify your answer as much as possible.  Don’t use a calculator.  Does your answer coincide with something we already learned?
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