Lecture 36: Section 5.5
Multiple Angles and Predwct=to=Sem
Forrrrerees

Double-angle formulas
Power reducing formulas
Half-angle formulas
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Double-Angle Formulas

*x 1. Sin2u—281nucosu 5 5
/ |-Sin U Sinu + Cos’u = |

2. COSQU——@
—costy
J_1—281n U Lj
— 2cos?u — 1
2tan u o Sindu
| —tau O coszu

3. tan2u =

Proof.

SN YU = 2in(U+UY = Sy cosu + COSYUBINY

= L Sinucosu

SN WAVES COS(U+a) = Losu Cosu —sing SNy

= LN U -Sinly

tan1y- fctn(\ﬂ-bﬂ = Tdnu + tanyg

| = tanutany

= 2tangy

| ~tan?y
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Sin(2u) = LSiny cosy
oS (Zuyz Cos’y -0 2y

NOTE: The double-angle formulas are not
restricted to angles u and 2u. For example:

sin 60 = Sin(2(30Y) = 2sin(360) os(Re)

cosdt) = cos(2(20Y) = ot (20) - Sind(2&)

ex. Graph y =4sinxcosx. = 2-2Sinx COSX

o ‘(;2 (inzx))
NEW START: 2x=0 -

=0 2sin(2x)

X 1O | | V2 3% T

I\\E\I\)EMD 2x = 27T

- ylolz|ol-z|o

Q ‘+ o -) 0O

Checkpoint: Lecture 36, problem 1
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('232 ‘i'y Z - 3?

A
CRX=—-2 =00 ~
2 HYP =2 1s
) v=1\s
ex. Ifcosz = —< and z is in quadrant II, find ~ f
3 PODTINE
1) sin 2x &/ QIL
:ZSiﬂx COX \I:BE ): \K
=2 \E _Z m Rl
(3)-%) -2
= |- ‘-Ng
9q SinX = OPP -3
me <
'(‘an: PP _ S
ADY o
2) tan 2x B
= 1+tanx
| — tan?x
=2 (-E‘
z
— . -Is . .5 <
[ (.“g) | — X 4 = —
L 97y 74
=I5 _ g4
)
Checkpoint: Lecture 36, problem 2
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¥OR: tan 2x = Sin2x
OS2
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ex. Write Ws an algebraic expression.

LET O= arccosx = cos@=x = ADIT

HNP
Sin (2 arccosx ) = 3in(280) = 2Sin G (0SO = 2 JI-x*)(X)
P
I
=12 Sine=0PP _ |j-x* \‘ 2
/ﬂy " we - U

X
, VUSE POSITNE RY¢ Fojie

X +Y“- =l > V= I‘l,,xz - \]')—;7_‘ ArC O>X ) |4
2A
Checkpoint: Lecture 36, problem 3 EANGE s [0,T7]

, QL4 G
A Triple-Angle Formula T ~$70
ex. Write cos 3z in terms of cosz. | .
Pl ~ 2SINXCOVX

cosS(3x) = Cos(X+2x) = COSX Con2x - SINX SIN2x

= CoOSX (2 Lt - 1) “SiNX (2sinxcosx )

3 /——\’—5'_(.031
= LLON X - COSX = 25in ZXCOS)( )

_ 3
= 2 COYX - CONX - 2 (1= oS X ) Cosx
- 3

L COS’X - Conx —Zcosx</'cosz><)

= 2 CO3IX - CoOMX —
L36 - 5 X = 2cosx + _ZCOSBX

fl‘) COSX - RCOSX




Power-Reducing Formulas (OS24 = [=23in%y

9 1 — cos2u SOLUE FOZ $inly
1. sin“u = R
1 2 [2
2. COS2u — T CO8 2U LOS—LM: ZLOS—ZU\ - |
2 SOLVE Fopr QOS?u\
3. tan’u = L — cos2u \>n%u _ /-cov2u
2
1 + cos2u Cos?u e
ex. Express sin® x cos® z in terms of the first power
of cosine.
Sin-‘-XQOS‘zx = (I - CON2% 5( / + C«OBZX
* 2 FoiL
- 2
= | - COy (2><)
Y

USE &2 FrRomM AROE

:_ﬁ(/‘@)

T‘" |+ co
g S Y%
' = L /1 Co
= L L vy
1 X
2’-[ 8 6‘6 LI &) 8A
_—g—é’l—:_&" :AJ— - o Yx )




Half-Angle Formulas

1 —
1. SiDE:ﬂ:\/ cos
2 2

1
2. cosE = i\/ +cosu

) 2

U 1 —cosu SN U
3. tan — = , =

2 SIn U 1 4+ cosu

The choice of the + or — sign depends on the

uadrant in which /2 lies.
4 / 2757 15

1N QT

—=

ex. Find the exact value of sin 22.5°.

Sin(22.3M) = aﬁ(iﬁ_" )
2

_\’L-c.os(‘li") _ J‘_\]-’Z/—a 5
—=)%

2

()

L36 -7




1637 IS
COB(%\ o JI+ CdY o QIT

9o0°
o (—/+
2 )

ex. Find the exact value of cos 165°.

Cos (16s°Y = ¢os (3_90 3

- — [] + co5(330%) C\
330°
‘ “ E4)
)
2z ) T
L' —————
G
‘—l: | 243
. T .. 2 N
ex. Find tan 5 if sinx = = and x is in quadrant II.
,' . AN
X\ - |- i
tan (_{) = [—coax | AN
SinX l\ > -2
= -Gy ) el
_ S NP
1/5' \ :—ﬁ] 3“"X‘—_Z_:9ﬂ’
S 8_5_. | 2 =3¢
s S Y
=[S+ 2= -f2)
\ [ f‘\‘EG)"\TNE
Checkpoint: Lecture 36, problem 4 >/<QIr
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Solving Trigonometric Equations

ex. Solve the equation in the interval [0, 27).

. i
1) sin2z — cosx = 0 0,
23X CoOX— coox =0 -€.4)
\ lis LGS
CoSX (2sinx—1) =0 o
A

: Y K/
OSx =0 LSinX -l =

| (0,-1)

QX = -3

; =
X= 1 3’7"’)1—/5’ *

— —

) 2 G G

T
2) tan 5~ sinz =0 MUST CHECK DOMAIN

| - cosx ~ :
< — Sinx :Q) SNX
SiAx M

(o)
[—cosx -5 2 x=0 /\0 (1,97
[-Cosx — (1= Cos’x) =0 \J
J=CoSX - +cov?2x =0 3(73/‘,:)

COSX ~ CosX =Q = Cadx(Cosx =()=0

Checkpoint: Lecture 36, problem 5 COyx =O <CO3X-1=0

COSX = |
L36 -9
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CHEBEQUQEC SOLOUT IO TO MAKE SURE 1IN DOMAIA):
. X :O :

-eam(_o_t)-.—.fano :_? v

- X= e -

-(:w\(‘l/{z_]—. ‘661/\(7_:> =) <
%= 3T -

‘bﬂlf\(S_T’rL&>:‘6ﬂr\(3_Pl‘ = -

=‘>(x= 0, I | §L:2
2 2




