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Exercise 1 : Give the primitive functions of the following functions :

f1 : x 7�! a; f2 : x 7�! x; f3 : x 7�!
1

x
; f4 : x 7�! cosx; f5 : x 7�! sin x

f6 : x 7�! coshx; f7 : x 7�! sinh x; f8 : x 7�! e2x; f9 : x 7�! x2; f10 : x 7�!
1

cos2 (x)

Exercise 2 : Prove the validity of the following integrals :

1)

Z
n
p
xmdx =

n

m+ n
x
m+n
n + c1; 2)

Z �p
x+ 1

� �
x�

p
x+ 1

�
dx =

2

5

�p
x
�5
+ x+ c2;

3)

Z p
x+ x3ex + x2

x3
dx =

�2
3x
p
x
+ ex + ln (x) + c3; 4)

Z
1 + cos2 (x)

1 + cos (2x)
dx =

1

2
tan x+

1

2
c4x+ c5;

5)

Z
arctan (x) dx = x arctan (x)� 1

2
ln
�
x2 + 1

�
+ c6;

where c1; c2; c3; c4; c5 and c6 are real constants.
Exercise 3 : 1) Calculate the following integrals :

I1 =

1Z
0

�
x2 + x

�
dx; I2 =

2Z
1

�
ex +

1

x

�
dx; I3 =

�
2Z
0

(cosx+ sinx) dx; I4 =

1Z
0

1

1 + x2
dx;

I5 =

1Z
0

x
p
x2 + 1dx; ; I6 =

�
4Z
0

sin3 (x) cos (x) dx; I7 =

�
2Z
0

cos (x)

sin x+ cosx
dx;

2) Using integration by parts, calculate the following integrals :

I8 =

2Z
1

x2 ln (x) dx; ; I9 =

1Z
0

ln
�
1 + x2

�
dx; I10 =

1Z
0

arctan (x) dx:

Exercise 4 : Calculate the integrals of the following rational functions :

I1 =

1Z
0

x2 + x

x2 + 2x+ 1
dx; I2 =

2Z
1

x+ 1

x2 + x+ 1
dx; I3 =

3Z
2

x+ 2

x (x� 1)dx;
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I4 =

�
4Z
0

1

1 + tan2 (x)
dx; I5 =

0Z
��
2

� cos2 (x) +�1
1 + cos x

dx; I6 =

4Z
1

p
1 +

p
xp

x
dx;

I7 =

1Z
0

p
x

1 +
p
x
dx; I8 =

p
2Z

0

x

x4 + 4
dx:

Exercise 5 : We consider the integral In =

�
2Z
0

xn sin (x) dx; for every natural number n

of N.
1) Calculate I0 and I1:
2) Using integration by parts, �nd a recurring relation between In and In+2, then deduce

I2 and I3.
Exercise 6 : 1) Calculate the following two integrals ([�] denotes the integer part) :

I1 =

4Z
�1

[x] dx; I2 =

1Z
0

�
3x2
�
dx:

2) Prove that : limn�!1

2�Z
0

sin(nx)
n2+x2

dx = 0:

Exercise 7 :Using the Riemann sum, calculate the following integral :

1Z
0

x2dx:

Reminder :
nX
k=1

k2 = n(n+1)(2n+1)
6

:

Exercise 8 : Using the Cauchy-Schwarz inequality, prove that for b > a > 0 then :

bZ
a

1

x
dx <

b� ap
ab
:

Exercise 9 : Let n be from N and In =

�
4Z
0

tann (x) dx:

1- Prove that : 8n 2 N; In > 0:
2- Determine the relationship between In and In+2.
3- Prove that the sequence (In) is convergent, then calculate its limit.
4- Calculate (I1) and then conclude (I3) :
.
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Exercise 3 : Calculate de de�nite integrals :

I1 =
5

6
; I2 = e

2 + ln(2)� e; I3 = 2; I4 =
�

4
;

I5 =
1

3

�
2
p
2� 1

�
; I6 =

1

16
; I7 =

�

4
:

2) Using integration by parts, calculate the following integrals :

I8 =
8

3
ln(2)� 7

9
; I9 = ln(2) +

�

2
� 2; I10 =

�

4
� 1
2
ln(2):

Exercise 4 : Calculate the integrals of the following rational functions :

I1 = 1� ln(2); I2 =
1

2
ln(
7

3
) +

1p
3
arctan(

5p
3
)� �

3
p
3
;

I3 = 5 ln(2)� 2 ln(3); I4 =
1

4
+
�

8
; I5 =

�

2
+ 1;

I6 =
4

3

�
3
p
3� 2

p
2
�
; I7 = 2 ln(2)� 1; I8 =

�

16
:

Exercise 5 :
1) I0 = 1 and I1 = 1:
2) The reccuring relation between In and In+2 is given by :

In+2 = (n+ 2)
��
2

�n+1
� (n+ 1)(n+ 2)In:

If n = 0 we get : I2 = � � 2:
If n = 1 we get : I3 = 3�2

4
� 6:

Exercise 6 : 1) Calculate the following two integrals ([�] denotes the integer part) :

I1 =

4Z
�1

[x] dx = 5; I2 =

1Z
0

�
3x2
�
dx =

2
p
3�

p
2� 1p
3

:

2) Prove that : limn�!1

2�Z
0

sin(nx)
n2+x2

dx = 0: (we use the squeeze theorem)
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Exercise 7 :Using the Riemann sum, we get :

1Z
0

x2dx = 1
3
:

Exercise 9 : Let n be from N and In =

�
4Z
0

tann (x) dx:

1- Prove that : 8n 2 N; In > 0:
2- The reccuring relation between In and In+2 is given by :

In+2 + In =
1

n+ 1
:

3- The sequence (In) is convergent, and

lim
n�!+1

In = 0:

4- If n = 1 we use integral, we get : I1 = ln
p
2
2
:

If n = 1 we get : I3 = 1
2
� ln

p
2
2
: :

.


