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ultiple-Angle and Product-to-Sum Identities

Then

You used sum and difference identities. (Lesson 5-4)

INOW/

L

« Use double-angle, power-reducing, and half-angle |
identities to evaluate trigonometric expressions and |
solve trigonometric equations.
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5-5 Study Guide and Intervention

Multiple-Angle and Product-to-Sum Identities

Use Multiple-Angle Identities By letting a and 3 both equal 8 in
each of the angle sum identities you have learned before, you can derive the
following double-angle identities. The double-angle identities can then be
used to derive the power-reducing identities.

KeyConcept Double-Angle Identities

sin 26 = 2 sin 6 cos § cos 260 = cos? @ — sin® @
_ 2
21an 0 cos 260 =2cos“ 0 —1
tan 20 = ————— -
1—tan? @ c0s20=1—2sin* 0

Proof Double-Angle Identity for Sine

sin 20 = sin(6 + 0) 20=0+0

= sin 6 cos € + cos @ sin & Sine Sum Identity where . = 3 = @

=2sinfcosd Simplify.
-
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KeyConcept Power-Reducing Identities

. 020526 cos? g = 1+ 0526

2

_ 1 —cos 260
14 c0s20

Proof Power-Reducing Identity for Sine

1—cos29 _1—(1—2sin’6)

> = 3 Cosine Double-Angle Identity
ind
- 25‘2 J Subtract.
=sin? @ Simplify.

KeyConcept Half-Angle Identities

0 [1—coso 0_ ., [i—cwso
Shy=% 2 o=\ T3cese
0 _ 1+cosd 6 _1-cos8
cos 5 == 2 s ="3ne

#_  sing@
Lk vy

Proof Half-Angle Identity for Cosine

1 5 _ |+ms2 —
+ [0 ”“s Rewrite #as 2 -
1 2%
— 4 [ +t;us

Substitute x = g

=+ cos? x Cosine Power-Reducing Identity
=C0S X Simplify.
=cos 3 Substitute.
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Ll o If sin O = 1 on the interval [0, 90°], find the exact value

of sin 26. 4
To use the double-angle identity for sin 26, we must first find cos 6.
sin? @+ cos? 0 =1 Pythagorean Identity
(&)2+ cos2f=1 Substitute - for sin .

cos? 6 = % Simplify.

cos 0 = @ Solve.
Now find sin 26.
sin 260 = 2 sin 6 cos 6 Sine Double-Angle Identity

=2(%) (@) sinﬂ:%,cosﬂ:@
V15

= — Simplify.
] plity
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4
1. If tan 6 = % gl}fthe interval |, 3m , find sin 26, cos 26, and tan 26.
7

26 - 2 tand Sin 120 = Zs'm.e coso
;“m p e ~ 2 (4X-2)
Y D

- @)
= X ¥ . ‘o -
;\m = .3 S CoNLB - 20 @
= = -.3'__- o K3 - ,'7.
AN 5 SET 2653 -

Find the exact value of each expression.
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4. Solve cos 0 sin 20 = 0 on the interval [0, 27).
Sinte =<0
2. ¢inB0 2056 =0

JARSPY- e cov -0

2 2.
slhe =90
[@=C);W]

I,S-I’LCI)”),3;2'517’—,'2}"—S 35
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