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Integral Definido

Exemplo 1:

∫ 1

0
ex dx = [ex ]10 = e1 − e0 = e − 1

Exemplo 2:

∫ 1

0

1

x + 1
dx = [ln |x + 1|]10 = ln(2)− ln(1) = ln(2)

Exemplo 3:∫ 2

1
x2 dx =

[
x3

3

]2
1

=
1

3

[
x3
]2
1
=

1

3

(
23 − 13

)
=

1

3
(8− 1) =

7

3
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Integral Definido

Exemplo 4:∫ 1

0

3x + 2

x2 + 1
dx =

∫ 1

0

(
3x

x2 + 1
+

2

x2 + 1

)
dx

= 3

∫ 1

0

x

x2 + 1
dx + 2

∫ 1

0

1

x2 + 1
dx

=
3

2

∫ 1

0

2x

x2 + 1
+ 2

∫ 1

0

1

x2 + 1
dx

=

[
3

2
ln |x2 + 1|+ 2arctg(x)

]1
0

=
3

2
ln(2) + 2 arctg(1)︸ ︷︷ ︸

=π/4

−

3

2
ln(1)︸︷︷︸
=0

+2arctg(0)︸ ︷︷ ︸
=0


=

3

2
ln(2) +

π

2
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Integral Definido

Exemplo 5: Calcular

∫ 1

−2
|x + 1| dx

|x + 1| =
{

x + 1, x ≥ −1
−x − 1, x < −1∫ 1

−2
|x + 1| dx =

∫ −1

−2
(−x − 1) dx︸ ︷︷ ︸

I1

+

∫ 1

−1
(x + 1) dx︸ ︷︷ ︸

I2

I1 =

[
−x2

2
− x

]−1

−2

=

(
−1

2
− (−1)

)
−

(
−4

2
− (−2)

)
=

1

2
− 0 =

1

2

I2 =

[
x2

2
+ x

]1
−1

=

(
1

2
+ 1

)
−
(
1

2
+ (−1)

)
= 2

Logo

∫ 1

−2
|x + 1| dx = I1 + I2 =

1

2
+ 2 =

5

2
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Integral Definido

Exemplo 6:

|x | =
{

x , x ≥ 0
−x , x < 0∫ 2

−2
x dx =

[
x2

2

]2
−2

= 0

∫ 2

−2
|x | dx = 2

∫ 2

0
x dx = 2

[
x2

2

]2
0

= 4
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Integral Definido - Substituição

Exemplo 7: Calcule

∫ 1

0

e2x ln(1 + e2x)

e2x + 1
dx fazendo y = 1 + e2x

Uma vez que y = 1 + e2x , sabemos que e2x = y − 1, logo

x =
1

2
· ln(y − 1) pelo que dx =

1

2

1

y − 1
dy .

Além disso, temos que se x = 0 então y = 1 + e0 = 2
e que se x = 1 então y = 1 + e2.

Substituindo no integral vem∫ 1

0

e2x ln(1 + e2x)

e2x + 1
dx=

∫ 1+e2

2

(y − 1) ln(y)

y

1

2

1

y − 1
dy =

1

2

∫ 1+e2

2

1

y
ln(y) dy

=
1

2

[
1

2
ln2(y)

]1+e2

2

=
1

4
ln2(1 + e2)− 1

4
ln2(2)
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Integral Definido - Partes

Exemplo 8: Calcular I =

∫ 1

1
2

arcsen(x) dx

∫ 1

1
2

1 · arcsen(x) dx = [x · arcsen(x)]11
2
−
∫ 1

1
2

x · 1√
1− x2

dx

= [x · arcsen(x)]11
2
+

1

2

∫ 1

1
2

(−2x) · (1− x2)−1/2 dx

=

[
x · arcsen(x) + 1

2

(1− x2)1/2

1
2

]1

1
2

=
[
x · arcsen(x) +

√
1− x2

]1
1
2

= 1 · arcsen(1) +
√
1− 1−

(
1
2 · arcsen

(
1
2

)
+

√
1− 1

4

)
=

π

2
−
(
1

2
· π
6
+

1

2

√
3

)
=

5π

12
− 1

2

√
3
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