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Motivação
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Motivação

Seja f conforme a imagem e g(x)=
∫ x

a
f (t)dt. Calcular g(0), g(1), g(2), g(3), g(4) e g(5).
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Motivação

Derivando g(x)=
∫ x

a
f (t)dt:
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Teorema Fundamental do Cálculo
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Teorema Fundamental do Cálculo

Teorema 01

Se f é cont́ınua em [a,b] então g , definida por

g(x)=
∫ x

a
f (t)dt, x ∈ [a,b]

é cont́ınua, derivável e
g ′(x)= f (x)

Nota

Se f é derivada de g , temos que g é primitiva de f .
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Teorema Fundamental do Cálculo

Teorema 02

Se f for cont́ınua em [a,b] então ∫ b

a
f (x)dx =F (b)−F (a)

sendo F (x) primitiva de f (x)
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Exemplos
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Exemplos
Ex. 1

Encontrar a área entre o gráfico de f (x) e o eixo, sendo f (x)=−x2 +1
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Exemplos
Ex. 2

Calcular a área de f (x)= x2 no intervalo [0,1]
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Exemplos
Ex. 3∫ 2π

0
sen θdθ
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Integral Indefinida

9/11



Integral Indefinida

Definição ∫
f (x)dx =F (x)⇔ F ′(x)= f (x)

Como F (x) representa uma faḿılia de primitivas, representamos∫
f (x)dx =F (x)+c

sendo c chamada de constante de integração.
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Integral Indefinida
Integrais comuns

Ï ∫
cf (x)dx = c

∫
f (x)dx

Ï ∫
(f (x)±g(x))dx = ∫

f (x)dx ±∫
g(x)dx

Ï ∫
kdx = kx +c

Ï ∫
xndx = xn+1

n+1
+c,n 6= −1

Ï ∫ 1

x
dx = ln |x |+c

Ï ∫
exdx = ex +c

Ï ∫
axdx = ax

lna
+c

Ï ∫
sen xdx =−cosx +c

Ï ∫
cosxdx = sen x +c

Ï ∫
senh xdx = coshx +c

Ï ∫
coshxdx = senh x +c

Ï ∫ 1p
1−x2

dx = arcsen x +c

Ï ∫ −1p
1−x2

dx = arccosx +c

Ï ∫ 1

1+x2
dx = arctanx +c

Importante

Integral Definida: Número Integral Indefinida: Função
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Bons Estudos!!!
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