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Integracdo por Substituicdo Simples
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Justificativa

Assumindo que F'(x) = f(x) e g'(x) é a derivadae g(x)

temos

onde fizemos u = g(x) e du= g'(x) dx
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Integracdo por Substituicao Simples

Regra

[riaortaa- [rom
onde u = g(x) e du= g (x) dx

Integrais definidas

u(b)

/ Fle@)g @ de= [ flwdu

u(a)
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Casos Particulares

Se /f(x)dx = F(x) + C e k é uma constante

[ flond = rten) + €

/f(kx+ b)dx = %F(kx-i- b)+C
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Exemplo 1
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Encontre / 4x° cos (x4 + 2) dx = / cos (x4 + 2)4x3 dx

Identificando as funcdes
f =cos (x4 + 2)
= cos ( g(x))

g=x"+2
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Nova variavel

u=x*+2 e du = 4x° dx

/cos (x* +2) 4x’dx = /cos(u)du
=sen(u) + C

=sen (x" +2) +C
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Exemplo 2
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Exemplo 2
Calcule /de = / (1 — 4x2)_l/2 x dx
V1 — 4x?

Identificando as funcdes

I=7 i = (- )™
= (g(x) "
g=1- 4x°
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Exemplo 2

Substituicao

1
u=1-—4x° e du= —8xdx <& xdx= —gdu

J i ]
:—g/ u” " du
—% (2v/u) + C

1
—Z\/1—4xz+C
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Exemplo 3
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Exemplo 3

Calcule /tg(x)dx _/sen(x) dx —/(cos(x))_1 sen(x) dx

cos(x)

Identificando as funcdes

f = (cos(x)) -
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Exemplo 3

Substituicao

u = cos(x) e du= —sen(x)dx < —du=sen(x)dx

/ tg(x)dx = / (cos(x)) " sen(x) dx

:/ul(—du)
= —/uldu

= —Injul+ C

= —In|cos(x)| + C
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Exemplo 4
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Exemplo 4

1
Encontre o valor médio de f(x) = n(x) no intervalo [1, €]
x

Valor médio

b
fmédio = bi a/a f(X) dx
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Exemplo 4 — Integral Indefinida

Calcular /de = /ln(x)xldx

x
Substituicdo  u = In(x) e du = x"'dx
1
/ Il<x>dx: /udu
x
_ e
2

= %(lm(x))2 +C
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Exemplo 4 — Integral Definida
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Exemplo 4 — Valor Médio

1 b
it = 57 | flw)dn

_ 1 /ln(x)dx
e—1/;, x
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Exemplo 5
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Exemplo 5

o
. . g .
Determine se a integral / x’e ™ dx é convergente ou divergente
— 00
Integral Impropria
o 4 0 4 s 4
e dx = lim e Vdx + lim [ x’e Vdx
oo r——oo [, s—o0 J
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Exemplo 5 — Integral Indefinida

Calcular / e dx

Substituicio u = —x* e du= —4x’dx & xdx=—

———e Y 4C
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Exemplo 5 — Integral Improépria 1

0 0
— x4 . L4
e ¥ dx= lim xXe dx
oo r——oo f,
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Exemplo 5 — Integral Impropria 2

o0 4 s 4
/ x’e ¥ dx = lim e dx
0

$—00 0

1
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Exemplo 5 — Conclusao

(e} 0 S
W . 44 . 44
e ¥dx= lim x’e ™ dx + lim X e dx
—oo r——oo J, s—oo f

A integral converge para zero
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Lista Minima
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Lista Minima

Estudar a Secdo 4.2 da Apostila

Exercicios: 1a-f, 2, 4, 5a-f

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