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Chapter 02 : Improper Integrals

Exercise 1. Compute or determine the convergence of the following improper integrals :

1. I1 =
∫

∞

1

ln(x)

x2
dx. 2. I2 =

∫

1

0

ln(x)√
x

dx. 3. I3 =
∫

∞

0

dx

1 + x2
.

4. I4 =
∫

∞

1

dx

x(ln(x))2
. 5. I5 =

∫

∞

1

sin(x)

x
dx. 6. I6 =

∫

∞

0

e−x cos(x) dx.

7. I7 =
∫

∞

0

dx

(1 + x2)3/2
.

Exercise 2. For each of the following integrals, study convergence (improper of the

second kind) and compute the value when it converges.

1. I1 =
∫

1

0

dx

x3/4 (1 +
√

x)
. 2. I2 =

∫

1

0

(ln x)2

√
x

dx. 3. I3 =
∫

1

0

dx√
x (1 − x)

.

4. I4 =
∫

1

0

e−1/x

x2
dx. 5. I5 =

∫

1

0

sin(1/x)√
x

dx. 6. I6 =
∫

1

0

x−0.9 (1 − x)−0.2 dx.

Exercise 3. For each of the following improper integrals, study the convergence and

compute the value when it converges :

1. K1 =
∫

1

0

dx

xp
, p > 0. 2. K2 =

∫

1

−1

ln |x|
√

|x|
dx. 3. K3 =

∫

+∞

0

sin x

x
dx.

4. K4 =
∫

1

0

dx

x (1 − x)
.

1


