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5.4 Multiple-Angle Identities

Double-Angle Formulas M cos 2 = cos? 4 — sin?
—>, sin2u = 2 sinu cos u
= 2cos?u — 1
2tanu
—> lan 2u = =1 —2sin’u

1 — tan®u /

May 13-7:33 PM



5.4 Notes 1617.notebook

Prove the double-angle identity.

1.) cos2u =2cos’ u —1

ms/u +(A>—

—_

Lo5 oS — SINUSINK

2 R
0SS AT Sin

2
Cos - (f‘ oS w)
2

cogzu&% CoS w ~ (

2co&lu - |
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Prove the identity.

2)) sin@: sin @(3 -~ 4sin2@)

SIN /x +235 - 5/'/\><(052$<*f ZOSXS,AQX

5\'/\§<{(’Zg/hl><> + (ol ¥« /23/'m\,<./_ogx<>

T

= smy—z&ﬁx + 2 SIAN COS X

1
—_ Sbr\\( — /Z/S)IA’S\A _\' 1 SNy (( - g(‘(\ X\

- 3
T SNV - 2%\}\,}7544 28/f\\<~2§)/\ X

-5
S sinyg - Hesnx

S Slay (3* L(E(AZ% J
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Find the solutions of the equation in the interval [0,27).

3.)2cosx+sin2x=0

Dioss + 2 siaxcosx = O

2 (osx(/‘*S/”YB:O

Rcosyz O thMX:O
g/r\xr’_)
705y =0
x: 2
2
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Find the solutions of the equation in the interval

4.)4sinxcosx =1

SRS
2 sin2y = |

|
Ssindx 6_
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Find the solutions of the equation in the interval [0,27).

5.)cosx+cos3x=0

(os><+/(os2><+)(>>0

_ oo awx = 0O
(05w +  (oelXLOS% sindxsin

Cosx + A’Zsm?xy%\é - Lsinxeosksiae = O

1 ;
JosSX oSN T ZS(f\er(oix ~ ZS'A Y (O X Q
R G

) o - qu’n?’x(ogx =0

PRSI ( | - ZSMQXBZO

/—ZS/AQX:O
2 o5y = O -
(o0Sx =)

X’-[:l B Slnyi@&
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Find the solutions of the equation in the interval [0,27).

6.) sin 2x +sin4x = 0 Sirdun= gSiebesu
W
Sindx+ SM5U2;>:C7

SMZX -+ ;Si'ﬂ/ZX<OS Zx = O

<inlx ( [+ 2 <OSZQ: O

/
SIn2X O (o5l = /2
)X = %—‘TJf AN
Iw= O+2in 2 E.
E 2 -
\=041Tn X2 3
| Zy: L-%TJ‘ AT
Zx— T+ 1Ltn ‘ pa S
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Alternative Methods to Solving #6:

: C" : Sma?x . Sjn{/k =
Sradx + 50 K(2x) =0
Sndx *+ ZemAx cadx b
LatCaxtoix . .7 (S (e ‘:() (Othres /f'r'é’rm 25¢)
REraX (o35 F (/%rﬂxcu&x)/}~2;m2k)
siaxtox F  Hraxagx =8 51035 cuix

. : (O.rf'r::ﬂaf x ""C?_(:‘r?gbc(o!)(_
D?j}h){(_u_f_’f /5’ = ‘1’5,.:,1 ‘?')() =0
Sinx (3 -4 51,%x)<0

S1alx =0 TR~ I - ek
2x= 0+ 2mn : L
L o
- Sia " X% ;f_‘/g
X=_0+m
¥z O4m s = H5/
e
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Alternative Methods to Solving #6:

.‘S:ﬂu?k e ] T i e O
E_.....,;.?.S‘z_w: xCotx + s~ 3") =0
| Pfnxieix __‘f,. R512R2X% (2 X O

i @?_g,nxf...x_\(_w__‘_-"__*@:_(&j,pmx1uir) L-;'("“S X })_d__.__.. E

= ASinstesx __F Hooxceix (2 0y ...“')

e donxiety (¢ 1# A (acesina))
"'"' P stax e (] 4 Yoy ?Jf._*‘;l.)

0T Rsiaxcorx  (Yeocle =)

—

| = =l 2%x (YyesPx-l)=0 0000000000

! sia2w =0 ot L

S Cu(X V-?-

L% 0w R, T *h T ST

f-. e

— __w._..fr-*_-———-— e —————— —
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Sum-to-Product Formulas

. . fut+v u—v
sing + sinv = 2 sin - CcOs =

: . utvy  fu—v
sinu — sinv = 2 cos sin
2 2

u+v u—v
cosu + cosv = 2cos 5 Ccos 5

Cfu+vy L fu—vw
cosu — cosv = —2sin s1n
2 2

Redo #6 using new formulas.
Find the solutions of the equation in the interval

W v
7.)sin2x+sin4x =0

2 +Y AP
- &S(m(%x (og(T O

S -
S(A%X:O L0 X O
R
— X==< =
_ L 21 2
- [ gl
X= 0,1 13,
47 S
3R
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Find the solutions of the equation in the interval [0,27).

8.)cos2x—cosb6x =0

Find the solutions of the equation in the interval [0, 2a).

Blcos2x —cosbx =0

= *;zsr'n{?gﬁ"ﬁ('?"b
* & ol Srhf‘:‘h‘)‘ia'ﬂ ("2"\.’

_ gralu=®
o SiaYx =0 }#D*ﬁh
e O+
A= D+ gn T:l;_r'lﬂ

=T] T [
* .-"'11 n Oltll ¥ fﬂ&“kl 'I’-""!TI]',1 'F}IQ
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Number 8 without the sum to product formula:

chdn = coilbx=0b
Letd ¥ = Cul (Un+1x)=~©
cer> ® — { fol Uy ot e = sie LN 5IA2 ~) 20
YR — ( con (¥ Fw ) Cabd X — sin Afarysn® =0
fede

BN { ¢ 5}'“(‘“12“ -Siad x5r -1"":' +4- c;’:.'m))l'LU.f,)}( -:.'-.n');.- - 2
- Cal 3 ¥
ol X

2 -5 b - R
N w - (wdd = {, fu.l.I » AP ':H\) + o Im J:ﬁu.c:‘x = D

T 2w 41;.',1{':11.:1,\_,;2}6 s :‘rlﬂ?f;'.}f_a_;:x“b
(_‘;—.}.1‘ = {ul

7 T D = b
- L w eratlax) + 25- 2%
(.u;,.ﬂ(: L Z.Js.cg, = ( }

o 2 ( | - ¢t T2 —}’351-;5:(?1)

et W ( giniadx <+ ?S‘ﬂ‘f?}‘?}
Coi R

sy PR B =

1 -
Cul Awx=0 Sin (2‘1} 4]
2% = -Igdr?ﬂ'ﬂ" ._j,-ﬁ{’?\;"):(,.r
il " e e
e L
R i
W= g IR
= 3IF 42V o
g 2 g e
= > =
E T
W= -a_if*ﬁm ){L L S
w« S% T mo3h
= E T - LIT'l }I?I
M 4 Y 1 i
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Half-Angle Formulas

/1 — cosu
2

U

Sin— =&

2

u N | + cosu
cos— =% [/————

2 2

u 1l —iCOR U sin u
tan — = - =

2 sin u 1 + cosu

The signs of sin % and cos % depend on the quadrant in which

% lies.
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Use the half-angle formulas to determine the exact values of the
sine, cosine, and tangent of the angle.

M’f/ﬂ

uf

May 13-7:58 PM
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Find the solutions of the equation in the interval [0,27).
10.) Sin(f)-F cosx—1=0
2
+ O — } - O
z 2

[—cos - () - zogxs

2
/’ (0S¥ ?

= | = Diosw+ (oS X
2

2
/* (oS \ = ) - qCOS\@LZ(OS X

2 0055 - 305w + 1 =0

May 13-8:04 PM
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Find the solutions of the equation in the interval

11.) sin? x = 2(§ir@£
P 2

2
S0 - (—(@SK
[ (og x=[-eosX

(ngx—(ogxf Q)

(osx/(ow/h‘-()
(OSK |
X0
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Power-Reducing Formulas

1 — cos 2u
2

sin® y = ——— cos2u =

2

1 + cos 2u

tan®u =

1 — cos 2u

1 + cos 2u

Rewrite as a sum of first powers of the cosines of multiple angles.

12.) sin® x

May 13-7:47 PM
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