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 Section 5.2:  Sum and Difference Formulas 
1)
Objective 1:  Use the Formula for the Cosine of the Difference of Two Angles.

	cos (α – β ) = cosα cos β + sinα sin β


a.
Example 1:  See Example 1, page 557 2nd ed or page 582 3rd ed.  Find the exact value of cos 15°.
Step 1:
Find two angles whose difference is equal to the given angle and whose exact trig values are known.  Our only choices are π (180°), π/2 (90°), π/4 (45°),     π/3 (60°),  π/6 (30°), or multiples thereof.

Step 2:
Use the cosine difference formula.

Step 3:
Simplify.

b.
See Example 2 page 557 2nd ed or page 582 3rd ed.

Find the exact value of cos 80°cos 20° + sin 80°sin 20°
Step 1.
Notice that 80° and 20° occur in both terms and that you have cos cos + sin sin.  This is the result of what formula?

Step 2.
Identify  α  and  β.

Step 3.
Apply formula in reverse.

2)
Objective 2:  Use Sum and Difference Formula for Cosine and Sines.

	cos (α + β ) = cos α cos β – sin α sin β

	cos (α – β ) = cos α cos β + sin α sin β

	sin (α + β ) = sin α cos β + cos α sin β

	sin (α – β ) = sin α cos β – cos α sin β


a.
See Example 4, page 559 2nd ed or page 584 3rd ed.  Find the exact value of sin (7π/12).  We need to split up the angle into two parts where the sines and cosines are easy to figure out.

Step 1:
Find two angles whose sum or difference is 7π/12 and whose exact trig values are known.  Our only choices are π, π/2, π/4, π/3, π/6, or multiples thereof.

Step 2:
Use the appropriate formula.

Step 3:
Simplify.

b.
See Example 5, page 560 2nd ed or page 584 3rd ed.  Finding exact values, given sin α = 12/13  and  sin β = 3/5  and  angle  α  is in quadrant II  and  angle β  is in quadrant I.  Draw a picture for each angle given.
1.
cos α
2.
cos β
3.
cos (α + β )

4.
sin (α + β )

c.
See Example 6, page 561 on your own.
3)
Objective 3:  Use Sum and Difference Formulas for Tangents.

	tan (α + β ) = (tan α + tan β ) / (1 – tan α tan β )

	tan (α – β ) = (tan α – tan β ) / (1 + tan α tan β )


a.
Find tan 105° exactly.  (Ans: -2 – 31/2 )

Step 1:
Find two angles whose sum or difference is 105° and whose trig values are known exactly.  Our only choices are 180°, 45°, 60°, 30°, or multiples thereof (that are defined).  Remember that tan 90° is not defined.

Step 2:
Use the appropriate formula.

Step 3:
Simplify.

b.
See Example 7, page 562 2nd ed or page 586 3rd ed on your own.
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