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Exercise 1

1. Calculate the following:

1)
∫

2dx 2);
∫
x2 + 2x− 1dx; 3)

∫
θ2+3√
θ
dθ;

4)
∫
xy2 + y2 3

√
ydy; 5)

∫
x2 +

√
x+ 1

x4
√
x
dx; 6)

∫
sin(θ)− cos(θ)dθ.

2. Find the real function f that satisfying the following conditions

1) f ′(x) = 3x2 + e−x and f(0) = 1; 3) f ′′(x) = sin(x)− e−2x, f ′(0) = 5
2

and f(0) = 0;

2) f ′(x) =
3
√
x2 − 1

x2
and f(1) = 3; 4) f ′′(x) = sin(x)− cos(x), f ′(0) = 0 and f(π

2
) = 0.

Exercise 2 (by substitution) Find the antiderivatives of the following functions:

f(x) = tan(x), f(x) = sin3(x) cos2(x), f(x) = sin(x)cos(x)
(1+cos(2x))2

, f(x) = arcsin(x)√
1−x2 ,

f(x) = x
x4+a2

, f(x) = 1
x ln(x)

, f(x) = xax
2
, f(x) = (ax−bx)2

axbx
with a, b > 0.∫

sin2p+1(x) cosq(x)dx and
∫

sinp(x) cos2q+1(x)dx, with p, q ∈ N∫
1

x lnn(x)
with n ∈ Z∗

Exercise 3 (by parts) Let n ∈ N∗. Calculate the following using integration by parts.

1. •
∫

arctan(x)dx, •
∫

arcsin(x)dx, •
∫ arcsin(

√
x)√

x
dx, •

∫ x arctan(x)
(1+x2)2

dx

2. •
∫

ln(x)dx, •
∫
x ln(x)dx, •

∫
(ln(x))2 dx, •

∫
xn ln(x)dx

3. •
∫
x2e−xdx, •

∫
xne−xdx,

4. •
∫

sin(x)exdx, •
∫

cos(βx)eαxdx, •
∫

sin(βx)eαxdx,

5. •
∫ √

a2 − x2dx, •
∫

cos2(x)dx, •
∫

sin4(x)dx

Exercise 4 (Rational and irrational functions)Calculate the following integrals

•
∫

x+1
x2+x+2

dx, •
∫

x+1
x2+x−2dx, •

∫
x+1

(x−1)(x−2)dx, •
∫

x+1
(x−1)2(x−2)dx,

•
∫

x3+2x2+3x−1
(x2+1)(x2−4) dx, •

∫
x5+x4−8
x3−4x dx, •

∫
x+1√

(x−1)(x−2)
dx, •

∫
x+1√

(1−x)(x−2)
dx,

•
∫

x3+2x2+3x−1
x2+2x+1

dx, •
∫

1
2 cos2(x)+cos(x) sin(x)+sin2(x)

dx •
∫

ln(x2 + 2x− 3)dx,

•
∫

1
(x2−4)2dx, •

∫
1

(x2+4)2
dx, •

∫
1

(x2−4)4dx, •
∫

1
(x2+4)4

dx,

1



∫
2x1/2 + 3x1/4

1 + x1/4
dx, •

∫
2x1/2 + 3x1/3

1 + x1/3
dx, •

∫
3
√

5x− 1dx, •
∫

dx√√
x− 2

, •
∫

3

√
x+ 1

x− 1
dx.

Exercise 5 Calculate the following integrals:

1.
+∞∫
0

e−xdx and
+∞∫
0

x2e−xdx.

2.
e∫
1

ln(x)dx and
2e∫
e

x2 ln(x)dx.

3.
2π∫
0

sin(x)cos2(x)dx and

π
2∫
0

sin(x)exdx.

Exercise 6 Let’s consider the function f defined by:

f(x) =

{
α
(
1
x

)α+1
if x > 1

0 else.

With α is a positive real number.

Question: Discuss the existence of the integral
+∞∫
a

xnf(x)dx according to n with n ∈ N∗.

Exercise 7 (Leave the exercise to the students)
Using the definite integration, show that the surface delimited by a circle of radius R and center

(x0, y0) is πR2.
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