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5 6 Half-Angle ldentities

Half-Angle Identities = Applications of the Half-Angle Identities =
Verifying an Identity
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Half-Angle ldentities

We can use the cosine sum identities to derive half-

angle identities.
cos2x =1-2sin? x

25sin? X = 1— cos 2x

Sin X = i\/1—0832x

. A 1-cos A
_— + —
sin5 _\/ 5 Let A=2x.

Choose the appropriate signh depending on the
quadrant of 4.
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Half-Angle ldentities

2

COS2X =2c0S“ X —1

2

2C0S“ X =c0S2Xx +1
5 1+ cos2x
COS” X =
2
\/1+ COS 2X
COSX =+
2
A 1+ cCcosA
cosz = i\/ > Let A=2x.

Choose the appropriate sign depending on the
quadrant of 4

ALWAYS LEARNING Copyright © 2017, 2013, 2009 Pearson Education, Inc. PEARSON



Half-Angle ldentities

There are three alternative forms for tanA.
A

2
. A 1-cosA
sin - J_r\/
tan - 2 _ 2 _ 4 [1=CosA

2 COSé_i\/1+CZCJSA__ 1+ Ccos A

sin?  2sinAcos A sin2(§)

tanA— 2 2 2 _ __SIinA
2 cos% ZCoszé 1+0032('§) 1+cos A
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Half-Angle ldentities

From the identity tang =7 SN2 _ " \we can also derive
_ _ _ + COS A
an equivalent identity.
A 1-cosA
tan— = :
2 SINA
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Half-Angle Identities

cosg = i\/1+ COSA siné = J_r\/1_0208A

2 2
A 1-cosA
4
tan2 “V1+COSsA
A SINA A 1-cosA

tan§:1+cosA tan§— sin A
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USING A HALF-ANGLE IDENTITY TO
FIND AN EXACT VALUE

P Example 1

Find the exact value of cos 15° using the half-angle
identity for cosine.

1
2

(30°) =

coS15° =cos— \/1 +€0s30°

Choose the positive
square root.

:\/'I-l-\z6 _ \/2+\/§
2

2
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b Example 2 USING A HALF-ANGLE IDENTITY TO

FIND AN EXACT VALUE

Find the exact value of tan 22.5° using the identity

A  sinA
tan7'_1+COSA'

450) _ S|n 450
2 | 1+cos45°

tan22.5° = tan(
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} Example 3 FINDING FUNCTION VALUES OF s/2

GIVEN INFORMATION ABOUT s

Given coss—g, with 37 <s<2rx find COS—,
3 2 2

.S S

smE, and tanz.

The angle associated with % lies in quadrant Il since

37T 37

2 < S 27[ — T < § <TT.

. S . . : S S :
sin IS positive while cos§ and tanE are negative.
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} Example 3 FINDING FUNCTION VALUES OF s/2

GIVEN INFORMATION ABOUT s (cont.)

sinﬁz\/1_COSS :,{ﬁ:\/g:f:\/g
2 2 2 2 \6 6
1+ 2 5
cosﬁz—\/”cossz_ 3 __ g:_\ﬁ:_\/so
2 2 2 2 6 6
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> Example 4 SIMPLIFYING EXPRESSIONS USING

THE HALF-ANGLE IDENTITIES

Simplify each expression.

(a) i\/1+cos12x
2
This matches part of the identity for cos%.
Substitute 12x for A: J_r\/1 * 002812X = cos% = COSOX
(b) 1-cosoa _ tan 2%

SIN5« 2
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P Example 5  VERIFYING AN IDENTITY

Verify that sin%+cos%) =1+ sinxis an identity.
2
. X X\ _ a2 X X X 2 X
Sin7 +C08 3 = sin 5 +2sm20032 +Cos™ 5
2 X 2 X . X X
(sm 5 TCOs™ 5 +25sin 5 COS 5
_ [0 X
=1+sin|2 5

=1+sinx
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