RAORCOES TRIGONOMETRICHS

. Tipo 04 : Lowslne) + Lsen(m) -0

> sen(5x) + sen(2x) = ©

> senlx) + ws(x) =0

\.; sen(%x)+ V-3 (Zx) - SSQn(Gx)




EXcmeLo od

Resolvo o equogsd sen (2x) + cos(4x) = ©

R

SOLUGO0 04

Seh(’lx) 4 cos('-lx) = O <. Seh(Zx) 430\(“’/1-‘0(): o




SOLUGR0 02
sen(2x) ¢ cos(lx) = o . sen(2x)= —cos(4x)

sen(2x) = - su\_ttr/z, lu() :.sen(2x) = St\(‘"‘ "W/z)

X = (‘IX —'ﬂ;z) +2KT

- 2KW
%

2% =

X:‘IT/L‘-KTI'




EXEMPLO 02

Reso\Wea o gqooqi-o sen(2x) + sen(ex) = 2 sen (4x)

R:  sen(2x) ¢ sen(6x) = 2 sen(lx)

2 sen(lx) -ws(2x ) - 23en(4x) = o

2senft){s(a) - 4] = ©

(©) sen(tx) = 0 ;. 4x = KW

'(: K-'IT/L‘ KeZ

(&) o3(%) - 4=0 - os(2x) - 4 -
‘X: KT (kKezZ) !

S = {XE[R ‘ X = KTr ooK=K'TT/q,l(&'Z:}
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EXcmeLo ol

Resolue & equoged  IemX + N3 o3 x

”

SOLUCA0 04

seniy) = “?,(%)

1- *5 ("/z)

enX + Aﬁwsx = 1

u%(x/‘) + /ﬁ(tﬁ/_’.)] .
(- 14 () 444 (%)

|
R

vigaI[t+1504) )+ 5 (15 0m ) = [ 5Ca- s ]

y=Yy(%) = zm')**""3("3‘)1(“5)(*-3‘)

‘23+233+Al'§(1-23+31)= 1-3" (...




SOLUCA0 02

senX + A3 oosx =

Asenx + 1 A3 oosx <
1 T




CASO 6ERAL : asSenx + beosx = ¢

oseny + betosx=

asenx + btosx= l\]o:'-l—B" [senx o3 + &u{’ c.osx]

= Na+b" sen(x+9) , onde

uwsﬁ. E:_E o[£ sreten(bs) |




EXemeLo o2

Resolva & eﬂoc-q&o Nzsenx + N3 OSX

R © Azsenx + 43 tosx = 2

NS [ﬁ&enx-&ﬁmsx = 2
NS '8

AE[SU\X&QS? + 80-\'\'?003\(] =2

sen(x+@) s =45 - 248
As s

() Xx+¢ = © +2KW

W) X+¥ = (w-9) 4 2KW

Xz M- GICSQV\(ZAB/S) + 2KT - *e




.TiPO O3 : Gsenx + bsenxcosx +c-casx = d -

\-)-'Z-SU\.%( + 5 senxcosx +3u§x = 3

>  semxX +2senxcosxX - 5csSx = 4

\.,A'z'su\.‘x + 3senxcosx - us‘x = 2




EXcmeLo od

Resoluo @ STUX + dsenxcosx + 208x = 4

”

SOLUCRO 04 : ARG - METADE

A = cos(2x)

A + cos(2x) j Senx cosx =$(n(lx)

1
r CoS X =
’ A

r 4

sen X =

k)S?..!\."a( + 4 senxcosx + 208X = 1

A = cos(2x) + 4 .Sil_\_(_"i() + 2[ A + o3lix) ] = 4

y A
2 2 )‘z
[

1-003('2«).; Zsm(’lx) +24200s(2x) - 2

2sen(2x) + wslix) = 4 \C!

2
NS ‘.an('zx) 2y Aos(ax) | =1 ten @ - 4/1
NS ' (AS
P= &"."’C.“Q/z)




AE[ sen (2x)cos® + sen ¢ Loa(Zx)] = 1

SQH(‘ZX-\”') - A .
NS

(¢) 2x+8 =9 +2KT
W+ = QCCSQ\N('E/S)+7«K'IT

X = .f{ [ ofC Seh(l?/s) - cecten (4/1) + KT ]

(Li) ox4+d = (W-9) + 2K

Xz

—'\T-m‘csemli — ceeton Y% + KT
L( (/S)) (%) ]

s
2

KeTL




SOLLUGRO 02 : *gx
SU\.‘K + 4 senxcosX + ans‘x =
() wsx =0 ' solugio !

Q.(.) sem X + 4 senxcosX + 28X = i) |

tomx 4+ AsenxgefX . 7.1 = A

WX 9*{ 3K

't&'\:x 4 ll"'cmx + 2 - SQ(:'K

t/&e/x-t-ll-}anx + 2 :44-%

Ltomx = =1 . tonx = °4/q

¥ = arcten (-'/q) + KT

>

o.«.h.\(-'/q) j [""'




. TiPO OY : o(senx+ k) + bseax wsx = €

\a Senx + N2 senx (OS%X + COSX

\-) 3senx = 2 senx (0S¥ + 3008 %

\., S5(senx + oosx)+ 3 senx COSY




1ECNICA

o (Senx + ¢o3x) + b senx wIx

\) Subsdiduicso \) = Seax t CoSx eed
qo& f.Qo

h S
)‘ - (seax + tosx)

b S —a
J = Seax + 2.:Senx:-osx + WX

- 3

Jt = A4 4+ 2s5enxO3X —> Wax.00IX= 12-1
=

\’0 “’N\& e Qﬂdo-q’éo A
o (Senx ¢ osx) + bsenx wsx = C

a-V + b.(y-1) - ¢




EXEcMmPLO

Reso\'ua.t Senx + @sX 4 A2 seaxcosx = 4

R - Senx + wsx + A2 seaxcoax = 4

Senx + sX + N2 seaxcosx = 4

L Ry
2

23 + ﬁj‘- 2 =27 .. EJ"" Zj-(2+41)=0

| 280.!\(“7").0,5(&- /“) :3

s wn(Vex) 1y 1 fBas(ey) < g

(> Senx 4+ OIX = 3




X = L4 0fccos p il Ca Ol ‘h*zr)-ﬂkﬂ
Y

X = "L":' - O oS (_+__. A3+2# )+ KT

X = ]l‘_+mcco5(_“___. M)+1K1T
L‘ T

X = ﬂ::’_ -otccos('_"___. 'gj‘*z‘i)nm




. OUTROS CASOS -

CASO O - Sen'X + ws'x = o

sen (2%)

2

R: sen'x + ws'x = 1-




Caso 02 - Stl\?x-&t.ossx = O

6 ]
&.' SU\.X-}Qose’x = 4. 3sen (2x)

l.'

) T
(Zseax oy )




CASO O3 : arc sen (2x) = orc sen(#¥2x) + arc sen (x)

(x20)

=

=

orc sen(2x) = arc sen(¥ix) + orc sen(x)

Sen(d) = sen (p+7%)
Send = se.v\?&-i?_{ +&n'K'cTs—(§‘

(&)Szusz o ¥eseny : 4 0¥ l-x

ws¥ =+ N1-x*

Q.() su?: ¥ . |ws@ =+ N1-2%x°




orc sen(2x) = orc sen(¥2x) + orc sen(x)

Sendh = Se.n?&-;_slf +w\\6ws(3

2X XAz - i-x* + xX-di-2x®

(l) !X:O‘

() 2 = N2 Ai—x + Ne-ax?
- ZU-%') + 2T Ni=x" Ni-2x® +(1-27)

2
4 = 2-2¢ 4 2l NO-x)(-2xt) 4 -2t

1+4x% = 203 (\-x‘)(\-zx‘)

{iex+dex = 42 (1- @x)

14‘3x+16x = §(1-2%¢ \(-l-zx“)

149x+}9/ )r(/l‘ix +8

32)( = --X-Az x-“%z\




APROFUNDAMENTO

EXEMPLO 04 (ITA 200%)

A soma do3 solucses do equacdo

ws(3x) + 2e0s(6x) + ws(@x) : O , XE{O,“/z] ¢

R:

g.os(3x)+ 0°S(q'a<l+ 2c0s(6x) = O

205 (6x)-03(3%)

2 os(6x) [CDS('Sx) & 1] : 0 __

Ki) QQ&KG’() o0 .. bX = 1"?:4.\(1\’
’K:O : |X4 :1‘/41"

(_a K=4{X1= “/47.\

-, 3x = T « ZKTY

/‘)K:O -.|x:,,, LA -.‘nr/n l

2y, - B3W
R.g,‘xu 3,




EXECMPLO 02 (ITA 2042)

Encontre X que maximige o expressso

Sen (‘LK) - N3 cos (’Lx) )

R:OY- [1.mux)-~sws(u)]

Y = -2 603(7""'1‘/‘) =) Yma’x =+ ¢
3N

cos(zx -l»‘lT/‘) = -1

Qx.‘,‘n‘/c = W+ 2KW




EXEMPLO 03 (IME 200s)
Resolva o eqoegse 2sen (%) + ws(3x) 447 sen(3x) = O

R :

2sen (11x) + ws(3x) 3y) = O

2-{1@3(‘35() + ﬁsu»(%x)]
2 =

2 [ nID (o) (Ix) + (o539 -&v\(3x)] = 2-Sen (3~ +17‘)

2sen (11x) + 2%en (3" +'“‘/G) = O

sen (11x) + sen (3* ""/e) = O

Z-’sgh(:}x-o—"};)wa(qx- Az?= o

(C) Sm(?x +“‘u) =0




({,{,) cos(llx -“kn) - O 1\&.»

4x-T, = Ty + KW _6‘9_3;

< IW KT '
4y W ¥

-

X = _L(;W/n H('".)
4

S:{xem | x:-‘-(““""/n) >

N K
-z‘—( /2 * 1r) KGZ}




EXEMPLO 04 (ITA 2004)

Mostce qu.. se Seu(?.d) A Scl\('ﬁ?) +sen(3%) =0,

sendo o, Q. ¥ '&hau\os de um A . antdo ?do

MeNnos VM deles ¢ igual o G0°.

& A

sen(3d) + sen(3g) + sen (3%) = 0

Z-stn(“_{ﬂ).cos(i%ﬁ)

2 -%en Kﬁ_‘:—ﬂ' WS({“_‘{&) + &I\[SW-@d +3(g)] =0

2.31“&“*32 ws(“'?'g + ch\[z(3¢+3‘§7] - o
2 3 2

——— S
sen(2x) = 2Senn 03X




Z-&nkﬁ_"ﬂ’. ws({iﬁ&) + sen|2(32433) | - »
2 2 7 =

ri-&n (ﬂ‘,:}&,)‘m &'iﬂ.) + rzw(_’i‘-;iﬁ)ﬁm(&;_sﬁ) =0

izt (et) ¢ zpit) | = o

z.an@:,:}_e,){z. (o3 (ig-)ws(-}zﬁ_) ] o




RESLMO

Tip0 04 : {;CDS(M) T Z,sen(mx) =0

TiPo 02 : asenlx) +buws(x) = €

);9

TIiPO O3 : Asen X + bsenxcesx +c-wsX = d

TiPO 04 : o (Senx 4 Co3x) + b senx wsx






