Integracao por Substituicao Trigonométrica

2 — Substitui¢do pela tangente
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Substitui¢oes Trigonométricas

Expressao  Substituicdo Intervalo Identidade
va:—x*  x=asen(f) —g <9< g 1 —sen®(0) = cos?(0)
va? + x? x = atg(h) —g <f< g 1+ tg?(0) = sec®(0)

x*—a®  x=asec(h) 0§9<§ ourm<l<— sec’(0) — 1 = tg*(0)
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Exemplo 1
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dx
x2\/x2 4+ 4

Note Vx2 + 4 = /22 + x2

Encontre

Substituicdo inversa

x = 2tg(0) dx = 2sec’(0)db com - —-<0<

ORI
N
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F= / ! dx x = 2tg(h)

2sec’(6)do

I
—

4tg%(0)/4tg%(0) + 4

/ sec?(0) @0
2tg%(0)4/4(1 + tg*(9))

B sec?(6) 200 — soc?
_/ O 0 1+ tg(0) = sec’(6)

B 1/ sec?(0) "
o 4 tszz(é)\/ SeCZ(H) 6/20




1 sec?(0)
=1 / tg?(6)+/sec?(6) @

1 [ sec()
4 / ()"
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1 [ cos(0)
I F=-
ntegrar 1 / sen(d) do

Substituicao simples

u = sen(f) du = cos(0)db

Temos

F 1 [du 1/2d 1 u*1+c -1 L
= - _— = - u u—= — _— =
4] w4 4\ —1 4sen() =
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x=2tg(0) =  tg(0) =3
1 hipotenusa

= 9 = =
sen () cossec(6) cateto oposto

B dx
x2y/x% + 4

-1
= C
4sen(0) *

244
:_\/x4+ LC
x

F
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Exemplo 2
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Exemplo 2

X
Encontre dx
/ Vx?44

Substituicdo simples u = x* + 4 du = 2xdx

= —VutC=vVxti+cC

x
dx =
Vi vz
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Exemplo 3

12/20



Exemplo 3

dt
Calcule | ————=
! / V2 —6t+ 13

Completando quadrado temos

t#—6t+13 = (t—3)"—9+13 = (t—3)*+4
/ dt / dt
I: = _— —_—
V2 —6t+ 13 V(t—3)2+4
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Exemplo 3 — Substitui¢do Simples

u=1—3 du=dt

F:/L
V=
B du
~) Vs

_/ du
Vit + 22
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Exemplo 3 — Substitui¢do Trigonométrica

u=2tg(0) = du=2sec’()do

du
F= | ———
/\/u2+22

2sec?(0)

= | —————=db
VAtgi(0) + 4
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Exemplo 3 — Substitui¢do Trigonométrica

2sec?(0)

F= | ——=——4df
Vatg?(0) + 4

B 2sec?(6) ) -
- / NG et t6°(0) + 1 = sec’(0)

- / Ssee(:((;)) df
- / sec()df

= In|sec(d) + tg(0)| + K
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Exemplo 3 — Desfazendo as Transformacoes

u -3

Hipotenusa

V2 — 6t +13 _—

V(=32 +22 =V —6t+9+4

=Vt —6t+13
2
V2 —6t+13

sec(f) = 5
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Exemplo 3 — Desfazendo as Transformacoes

dt
=
V2 —6t+13

= Injsec(d) + tg(d)| + K

V2 —6t+ 13 t—3
=In 5 i + 5 +K

=In \/t2—6t+13—|—t—3‘—1n(2)+K

=In \/t2—6t—l—13+t—3‘+K1
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Lista Minima
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Lista Minima

Estudar a Secdo 4.4 da Apostila

Exercicios:

Atencao: A prova é baseada no livro, ndo nas apresentacoes
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