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Integrals and Diff Equas TylRAft�� �¯ A`m�� ¤ �®�Akt��

Exercise N°− 1 − ��C �§rm�x¤Cd�� TO� ¨�

.T¶z�t�A� ��Akt�� �§rV �� Ty�At�� �®�Akt�� 	s��

Compute the following integrals by integration by parts.

1)

∫
x2 lnx dx. 2)

∫
x arctanxdx. 3)

∫
lnxdx then

∫
(lnx)2 dx. 4)

∫
cosx expx dx.

Exercise N°− 2 − ��C �§rm�

:r�±� �z� �Ð� ��Akt�� �§r`� �A�� d§d�� �� ,Ty�At�� �®�Akt�� 	s��

Calculate the following integrals, specifying the integral domain definition if is necessary:

1)

∫
sin8 x cos3 xdx. 2)

∫
cos4 xdx. 3)

∫
cos2003 x sinxdx.

4)

∫
1

sinx
dx. 5)

∫
1

cosx
dx. 6)

∫
1

7 + tan x
dx.

Exercise N°− 3 − ��C �§rm�

.ry�tm�� ryy�� �§rV �� Ty�At�� �®�Akt�� 	s��
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Calculate the following integrals by changing the variable.

1)

∫
(cosx)1234 sinx dx. 2)

∫
1

x lnx
dx. 3)

∫
1

3 + exp (−x)
dx. 4)

∫
1√

4x− x2
dx.

Exercise N°− 4 − ��C �§rm�

�¯ A`m�� �Ayn�nm� ­ d�m�� TqWnm�� T�As� 	s��

Calculate the area of the region bounded by the curves of the equations

y =
x2

2
and y =

1

1 + x2
.

Exercise N°− 5 − ��C �§rm�

TylRAft�� T� A`m�� ��  d�Determine the solution to the differential equation

3y′ + 4y = 0

.y (0) = 2 ¨¶�dt�³� ªrK�� �q�§ ©tl��which satisfies the initial condition y (0) = 2.

x¤Cd�� TO� ¨�



Exercise N°− 6 − ��C �§rm�

:Ty�At�� TylRAft�� T� A`m�� �kt�Let the differential equation be:

y′ + 2xy = x. (E)

.Ts�A�tm�� TylRAft�� T� A`m�� �wl� d�¤� (1

Find the solutions to the homogeneous differential equation.
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.y(0) = 1 �q�� ¨t�� (E) T� A`m�� �wl� d�¤� (2

Find the solutions to the equation (E) which satisfies y(0) = 1.

Exercise N°− 7 − ��C �§rm�

:TylRAft�� T� A`ml� ]0,∞[ ¨� �km� �A�� rb�� Yl� ��Akt�� �rtq�

We propose to integrate over the largest possible interval in ]0,∞[ of the differential equation:

y′(x)− y(x)

x
− y(x)2 = −9x2 (E).

.(E) T� A`ml� y0 QA� �� y(x) = ax �y� a ∈]0,∞[ d�¤� (1

Find a ∈]0,∞[ where y(x) = ax is a particular solution y0 of equation (E).

:TylRAft�� T� A`m�� Y�� (E) T� A`m�� �w�§ y(x) = y0(x)− 1
z(x)

: T��d�� ryy��  � 
b�� (2

Prove that changing the function: y(x) = y0(x)− 1
z(x)

. Converts the equation (E) to the

differential equation:

z′(x) +

(
6x+

1

x

)
z(x) = 1. (E1)

.]0,∞[ Yl� (E1) �wl� d�¤� (3Solve (E1) by ]0,∞[.

.]0,∞[ Yl� T�r`m�� (E) T� A`m�� �wl� �� d�¤� (4

Find all solutions to the equation (E) defined on ]0,∞[.

Exercise N°− 8 − ��C �§rm�

Ty�At�� TylRAft�� T� A`m�� �kt�Let the following differential equation

y′′ + 2y = 0
Solve this equation. .T� A`m�� £@¡ �� (1

f (0) = 1 :Ty�At�� ª¤rK�� �q�� ¨t��¤ Tq�As�� TylRAft�� T� A`ml� ®� �q�� ¨t�� f T��d�� d�¤� (2

.f ′ (0) = −2 ¤

Find the function f that solves the previous differential equation and that satisfies the

following conditions: f (0) = 1 and f ′ (0) = −2.




