Integracao por Substituicao Trigonométrica

3 — Substitui¢do pela secante

Luis Alberto D’Afonseca

Integracéo e Séries

11 de margo de 2026 1/10


https://material-didatico.github.io/pages/is
https://material-didatico.github.io/pages/is
https://material-didatico.github.io/pages/is

Integracdo por Substituicdo Trigonométrica

2/10



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)
T 3m : 2
x? — a? x = asec(0) 0§9<Eou7r§9<— sec’(0) — 1 = tg*(0)
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Exemplo 1
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coma>0

dx
Encontre / —————
\ /x2 _ a2
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coma>0

dx
Encontre / —
VA — &2
Substituicao

x = asec(0) dx = asec(0) tg(0)do

s 3T
onde0<0<50u7r<0<7
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coma>0

dx
Encontre / —————
\ /x2 _ aZ

Substituicao

x = asec(0) dx = asec(0) tg(0)do

s 3T
onde0<0<50u7r<0<7

asec(0) tg(6)

N \/ a?sec?(0) — a?

F do
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Exemplo 1
Fo / dx
xZ _ a2
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F—/ dx
c ) Ve=a

asec(0) tg(0)

a?sec?(0) — a?

do
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F—/ dx
T Ve-a

asec(0) tg(0)

a?sec?(0) — a?

do

asec(0) tg(0)

N ay/sec?(0) —1

do
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Usando sec’(f) — 1 = tg*(0)
o / dx
) V=@

asec(0) tg(0)

a?sec?(0) — a?

do

asec(0) tg(0)

N ay/sec?(0) —1

do
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Usando sec’(f) — 1 = tg*(0)

dx
F = T _ sec(f) tg(6)
/\/x F —tgz(G) do
asec(0) tg(0)

do

a?sec?(0) — a?

asec(0) tg(0)

N ay/sec?(0) —1

do
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Usando sec’(f) — 1 = tg*(0)

dx
F = T _ sec(f) tg(6)
/\/x F —tgz(G) do
asec(0) tg(0)
= secZ(Hi;— = do _ / sec(6) tg(0) 40
tg(f)
asec(0) tg(0) 50

N ay/sec?(0) —1
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Usando sec’(f) — 1 = tg*(0)

dx
N _ [ xcl0)1s(0)
/ -2 = vew
N S
te(0)

asec(0) tg(0) 50

N ay/sec?(0) —1 = /sec(&)d@
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F= /sec(@)d&
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F= /sec(@)d&

7/10



F= /sec(@)d&

. sec(0) + tg(0)
= [ sl i @

[ sec?(0) + sec(0) tg(0)
B / sec(f) + tg(0) 46

7/10



F= /sec(@)d&

. sec(0) + tg(0)
= [ sl i @

[ sec?(0) + sec(0) tg(0)
B / sec(f) + tg(0) 46

Substituicdo u = sec(6) + tg(h) du = (sec() tg(6) + sec*(6))df
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F= /sec(@)d&

. sec(0) + tg(0)
= [ sl i @

[ sec?(0) + sec(0) tg(0)

B / sec(f) + tg(0) 46
Substituicdo u = sec(6) + tg(h) du = (sec() tg(6) + sec*(6))df
du

u

F=
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F= /sec(@)d&

. sec(0) + tg(0)
= [ sl i @

[ sec?(0) + sec(0) tg(0)
B / sec(f) + tg(0) 46

Substituicdo u = sec(6) + tg(h) du = (sec() tg(6) + sec*(6))df

du
F:/—:ln]u|+C
u
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F= /sec(@)d&

. sec(0) + tg(0)
= [ sl i @

[ sec?(0) + sec(0) tg(0)
B / sec(f) + tg(0) 46

Substituicdo u = sec(6) + tg(h) du = (sec() tg(6) + sec*(6))df
du
F= / — =In|u| + C = In|sec(d) + tg(9)| + C
u
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x = asec(6)

vl —a?
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hipotenusa x
x =asec(d) = sec(d) = P - = -
cateto adjacente  a

xr?—qa?

8/10



hipot
x =asec(f) = sec(d) = lpotenusa X

~ cateto adjacente  a

cateto oposto VXt — a
tg(f) = =

cateto adjacente a

72 — g2
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hipotenusa ~ x

_ 0) = 0) = B
x = asec(f) sec(0) cateto adjacente  a

cateto oposto VxZ—a?

cateto adjacente N a

/ dx
F= | ——
x* — a

tg(0) =

z? — a?
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hipotenusa x
x =asec(d) = sec(d) = P - = -
cateto adjacente  a

cateto oposto  /x* — a?

cateto adjacente a

tg(f) =

2 _ 42

F:/L o
,/xz_az

= In|sec(0) + tg(#)| + C
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hipotenusa x
x =asec(d) = sec(d) = P - = -
cateto adjacente  a

cateto oposto  /x* — a?

cateto adjacente a

tg(f) =
o / dx v
) V=2
= In|sec(0) + tg(#)| + C

x VE-&

a a

+C
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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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