5.5 Multiple Angle

In this section, you will study three additional categories of
trigonometric identities.

1. The first category involves functions of multiple angles such as sin(ku)
and cos(ku). Sin [29) , COS (2 8’) ;- -
2. The second category involves squares of trigonometric functions such as
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3. The third category involves functions of half-angles such a

1 Double-Angle Formulas

The double-angle formulas allow us to express trigonometric functions of

twice an angle in terms of functions of the original angle. =)
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Example 1 Solving a Multiple-Angle Equation X =7

Solve 2 cos z + sin(2z) = 0.
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Example 2 Evaluating Functions Involving Double Angles
Use the following to find sin(20), cos(26), and tan(26).
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2 Power-Reducing Formulas

The power-reducing formulas express powers of sine and cosine in terms of

cosines of multiple angles. coS(L6 ): /—Zﬂn%\
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Example 4 Reducing a Power

Rewrite sin® x as a sum \; first powers of the cosines of multiple angles.
Solution:
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3 Half-Angle Formulas

The half-angle formulas express trigonometric functions of half an angle in
terms of functions of the original angle.
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The sign in the first two formulas depends on the quadrant in which £ lies.

Example 5 Using a Half-Angle Formula ‘35) S

Find the exact value of sin 105°.= 10N ( QJO ‘U°>
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Find all solutions of 1 + cos®@ = 2 cos ) in the interval [0, 27r)
Solution:
Y—com=0
I+ oS % = 2, Wﬂ v
3 Co§ X cox—110
A coSY = 2 ( lﬁLﬂ \, )
cofX ™=

JLESRCE 259 NI i M o
X



