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TTDD11  ––  IInnttééggrraattiioonn  ppaarr  ppaarrttiieess  ––  PPrrooppoossiittiioonn  ddee   ccoorrrreeccttiioonn   
 
CCaallcc uulleerr  lleess  iinnttéégg rraa lleess  ssuu iivvaanntteess    ((ppaarr  ppaarrttiieess))  
 

I= ∫
−

−
+

0

3

)1( dxex
x

 

On pose  u(x) = x+1   on obtient :  u’(x) = 1 
v ' (x) = e x−       v (x) = - e x−  
 

I = [ (x+1).(- e x−  )] 0
3− - dxe x∫

−

−−
0

3

).(1  

 
I = [ (x+1).(- e x−  )] 0

3− - [ e x−  ] 0
3−  

 
I = [ -(x+1).e x− ] 0

3− - [ e x−  ] 0
3−  

 
I = [ (-x-1)-1).e x− ] 0

3−  
 
I = [ (-x-2).e x− ] 0

3−  
 
I = (-0-2).e 0- (3-2).e 3  
 
  Finalement    

J = ∫ +−
2

0

)42( dxex
x

 

On pose  u(x) = -2x+4  on obtient :  u’(x) = -2 
v ' (x) = e x       v (x) = e x  

J = [ (-2x+4). e x ] 2
0 - dxex∫ −

2

0

2  

J = [ (-2x+4). e x ] 2
0 +2 dxex∫

2

0
 

J = [ (-2x+4). e x ] 2
0 +2 [ e x ] 2

0  
 
J = [ (-2x+6). e x ] 2

0  
 
J = (-2.2+6). e 2 -(-2.0+6). e 0  
 
  Finalement     
 
 

I = -2 – e 3 

J = 2e 2 - 6 
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K = ∫ +
1

0

)3ln( dxx  

On pose  u’(x) = 1     on obtient :  u (x) = x 

v (x) =ln(x+3)      v ’(x) = 
3

1
+x

 

K = [ x ln(x+3)] 1
0  - 

dx
x

x
∫
− +

0

3 3  

K = [ x ln(x+3)] 1
0  - 

dx
x

x
∫
− +

−+0

3 3
33

 

K = [ x ln(x+3)] 1
0  - 

dx
xx

x
∫
− +

−
+
+0

3 3
3

3
3

 

K = [ x ln(x+3)] 1
0  - 

dx
x∫

− +
−

0

3 3
1

.31  

K = [ x ln(x+3)] 1
0  - [ x – 3 ln(x+3)] 1

0  
 
K = [(x-3).ln(x+3) –x ] 1

0  
 
K = (1-3).ln(1+3) – 1 – (0-3).ln(0+3) + 0 
 
Finalement   

L = ∫
e

xdxx
1

ln²  

On pose  u ’ (x) = x ²     on obtient :  u (x) = 
3

3x  

v (x) =ln x       v ’(x) = 
x
1  

L = [
3

3x ln x ] e
1  - dx

x
xe

∫
1

3

3  

L = [
3

3x ln x ] e
1  - 

3
1 dxx∫

−

0

3

²  

L = [
3

3x ln x ] e
1  - 

3
1 [ 

3

3x ] e
1  

L = [
3

3x (ln x – 
3
1 )] e

1  

L = 
3

3e (ln e – 
3
1 )  - (

3
13

(ln 1 – 
3
1 )) 

K = - 2 ln4 + 3 ln 3 
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L = 
3

3e (1 – 
3
1 )  - (

3
1  (– 

3
1 )) 

L = 
3

3e (
3
2 )  - (- 

9
1 ) 

   Finalement 

M= ∫
3

1

ln dttt  

On pose  u ’ (t) = t    on obtient :  u (t) = 
2

2t  

v (t) =ln t       v ’(t) = 
t
1  

M = [
2

2t ln t ] 3
1  - dt

t
t

∫
3

1

²

2  

M = [
2

2t ln t ] 3
1  - dt

t
∫
3

1 2  

M = [
2

2t ln t ] 3
1  - 

2
1 [

2

2t ] 3
1  

M = [
2

2t (ln t- 
2
1 )] 3

1  

M = 
2
9 (ln 3- 

2
1 ) – 

2
1 (ln 1- 

2
1 ) 

M = 
2
9 ln 3 - 

4
9  + 

4
1   Finalement  

N = dttt∫
Π
2

0

cos  

On pose  u (t) = t    On obtient :  u ’ (t) = 1  
v ' (t) =cos t       v  (t) = sin t 

N = [t sin t] 2
0

π

 - dtt∫
2

0

sin

π

 

N = [t sin t] 2
0

π

 + dtt∫−
2

0

sin

π

 

N = [t sin t] 2
0

π

 +[cos t] 2
0

π

 

N = (
2
π sin

2
π  - 0.sin 0) +(cos 

2
π  – cos 0) 

 
Finalement  

 

L = 
9

12 3 +e  

M = 
2
9 ln 3 – 2 

N = 
2
π  – 1 
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O = ∫
Π

Π−

2

2

osc dxxe
x

 On effectuera deux intégrations par parties successives. 

 
On pose  u (x) = e x     on obtient :  u ’ (x) = e x  

 
v ' (x) =cos x       v  (x) = sin x 
 

O = [e x sin x] 2

2

π

π−
 - dxxe x∫

−

2

2

sin

π

π

 

On pose  u (x) = e x   on obtient :  u ’ (x) = e x  
 

v ' (x) =sin x     v  (x) = - cos x 

O = [e x sin x] 2

2

π

π−
 - ( [e x (-cos x)] 2

2

π

π−
- ∫

Π

Π
−

−
2

2

)cos( dxxe x ) 

O = [e x sin x] 2

2

π

π−
- [e x (-cos x)] 2

0

π

- ∫
Π

Π−

2

2

osc dxxe
x

 

O = [e x sin x] 2

2

π

π−
- [e x (-cos x)] 2

0

π

- O 

2O = [e x sin x] 2

2

π

π
−

+ [e x cos x] 2

2

π

π
−

 

2O = [e x (sin x+cos x)] 2

2

π

π−
 

2O = e 2
π

(sin 
2
π +cos 

2
π ) – e 2

π
−

(sin (-
2
π )+cos(- 

2
π ) 

2O = e 2
π

(1+0) – e 2
π

−
(-1+0) 

 

2O = e 2
π

+e 2
π

−
   Finalement 

 
 
 

Rq : O = ch 
2
π  (voir  formulaire à cosinus hyperbolique) 

 

P = ∫
Π

−

0

4sin xdxe x
. On effectuera deux intégrations par parties successives. 

On pose  u (x) = e x−     on obtient :  u ’ (x) = - e x−  

v ' (x) =sin 4x      v  (x) = - 
4
1 cos 4x 

O = 
2

22
ππ

−
+ ee  
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P = [ e x− (- 
4
1 ) cos 4x ] π

0   – ∫ −− −
π

0

4cos)
4
1

( xdxe x  

 
On pose      u (x) = - e x−   on obtient :  u ’ (x) =  e x−  

v ' (x) =- 
4
1 cos 4x    v  (x) = - 

16
1 sin 4x 

 

P = [ e x− (- 
4
1 ) cos 4x ] π

0   – ([ -e x− (- 
16
1 ) sin 4x ] π

0  –  dxxe x∫ −−
π

0

4sin)
16
1

( ) 

 

P = [ e x− (- 
4
1 ) cos 4x ] π

0   – [
16
1 e x− sin 4x ] π

0  –
16
1 dxxe x∫ −

π

0

4sin  

 

P = [ e x− (- 
4
1 ) cos 4x ] π

0   – [
16
1 e x− sin 4x ] π

0  –
16
1  P 

 

P + 
16
1  P = [ - e x− (

4
1 cos 4x +

16
1  sin 4x) ] π

0    

 

16
17  P = - e π− (

4
1 cos 4π  +

16
1  sin 4 π ) – (-e 0 )(

4
1 cos 0 +

16
1  sin 0) 

 

16
17  P = - e π− (

4
1  +0) +(

4
1 +0) 

 

16
17  P = 

4
1 π−− e  

 

P = 
17.4

)1(16 π−− e  

 
Finalement    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P = 
17

)1(4 π−−e  
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TTDD22  ––   IInnttééggrraattiioonn  ppaarr  cchhaannggeemmeenntt  ddee  vvaarriiaabbllee  ––  PPrrooppoossiittiioonn   ddee  ccoorrrreeccttiioonn  
 
EExxeerrcciiccee  11  
 

I = ∫
− +

1

1 53x
dx

    On posera u= 3x + 5 … 

 

On pose  u = 3x+5  soit 1.du = 3.dx  donc dx = 
3

du  

 

I  = ∫
+

+−

51.3

5)1(3 3 u
du

 

=  ∫
8

2 2.3
2

u
du

 

=  
3
2 ∫

8

2 2 u
du

 

=
3
2 [ u ] 8

2  

=
3
2 ( 8 - 2 ) 

= 
3
2 ( 2 2 - 2 ) 

Finalement   
 
 

J = ∫
+

+
1

0

2²
)1( dxex

xx

  On posera u = x ² + 2 x … 

 
 
On pose u = x²+2x soit  du =(2x+2) dx  donc du = 2(x+1) dx 
 

J  = 
2

1.2²1

0.2²0

dueu∫
+

+
 

 

=  
2
1 dueu∫

3

0
 

 

= 
2
1 [ e x ] 3

0  

= 
2
1 ( e 3 – e 0) Finalement  

I = 
3

22  

J = 
2

13 −e  
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K = ∫
−

+
0

1

2 dttt     On posera u = t + 2  

On pose u = t + 2 soit  t = u – 2  et  du = dt 
 

K = duuu∫
+

+−

−
20

21

)2(  

= duuu∫ −
2

1

2
1

)2(  

= duuu∫ −
2

1

2
1

2
3

2  

= [ 
1

2
3

1
2
3

1 +

+
u ] 2

1  - 2 [
1

2
1

1
2
1

1 +

+
u ] 2

1  

= [ 2
5

5
2

u ] 2
1  - 2 [ 2

3

3
2

u ] 2
1  

 

= 2
5

2
5

1.
5
2

2.
5
2

− - 2 ( 2
3

2
3

1.
3
2

2.
3
2

− ) 

 

= 
5
2

2.
5
2 5 − - 2 (

3
2

2.
3
2 3 − ) 

 

= 
5
2

24.
5
2 − - 2 (

3
2

22.
3
2 − ) 

 

= 
5
2

5
28 − - 

3
4

3
28 +  

 
Finalement    

 
 

L = ∫
−

−−
1

1

²1)1( dxxx    On posera x = cos t 

 
On pose x = cos t   soit  dx = - sin t dt  et  t = Arc os x 
 

L = ∫
−

−−−
)1cos(

)1cos(

)sin(²cos1)cos1(
Ar

Ar

dtttt  

= ∫
−

−−
0

)sin(²sin)cos1(
π

dtttt  

K = 
15

14216 +−  
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= ∫
−

−−−
0

)sin)(sin)(cos1(
π

dtttt car sin t < 0 sur [ - ππ ; ] donc t²sin = - sin t 

= ∫
−

−
0

)²)(sincos1(
π

dttt  

= ∫
−

−−
0

)²cos1)(cos1(
π

dttt     car  sin²t + cos²t = 1 

= ∫
−

+−−
0

3 )coscos²cos1(
π

dtttt  

= ∫
−

+−
+

−
0

3 )coscos)
2

2cos1
(1(

π

dttt
t

 

= ∫
−

++−+−
0

)cos
4
33cos

4
1(cos)

2
2cos1(1(

π

dttttt
 car t3cos  = tt cos

4
3

3cos
4
1

+  

(voir chapitre complexes – linéarisation) 

= ∫
−

+−−
0

)3cos
4
1

2cos
2
1

cos
8
5

2
1

(
π

dtttt  

= [ 
2
t - tsin

8
5 - t2sin

4
1 + t3sin

12
1 ] 0

π−  

= ( 0 – 0 -0 +0) – (  
2
π− - 0 – 0 +0) 

Finalement      
 
 

M = ∫ +
−

1

0
1
1 dxx

x
     On posera x = cos t 

On pose x = cos t  soit  dx = - sin t dt  et  t = Arcos x 

M = ∫ −
+
−)1cos(

)0cos(

)sin(
cos1
cos1Ar

Ar

dtt
t
t  

= ∫
−

−
−+
−−0

2

)sin(
)cos1)(cos1(
)cos1)(cos1(

π

dtt
tt
tt  

= ∫
−

−
−
−0

2

)sin(
²cos1
)²cos1(

π

dtt
t

t  

= ∫
−

−−0

2

)sin(
²sin

)²cos1(

π

dtt
t
t  

= ∫
−

−
−

−0

2

)sin(
sin

)²cos1(

π

dtt
t

t
   car sur [- 0;

2
π ] sin t < 0 donc tt sin²sin −=  

J = 
2
π  
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= ∫
−

−
−
−0

2

)sin(
sin
cos1

π

dtt
t
t    car sur [- 0;

2
π ] 1 – cos t > 0 donc tt cos²cos1 =−  

= ∫
−

−
0

2

)cos1(
π

dtt  

= [ t – sin t] 0

2
π

−
 

= ( 0 – 0) – ( -
2
π - (-1) ) 

=– ( -
2
π +1) 

Finalement     
 
 

N = dtt
t∫ −
+

4

3
)²2(

1
    On posera x = t – 2 

On pose x = t – 2 soit  t = x + 2  et  dx = dt 
 

N = dx
x

x
∫
−

−

++24

23 ²
12

 

= dx
x

x
∫

+2

1 ²
3

 

= dx
xx

x
∫ +
2

1

)
²

3
²

(  

= dx
xx∫ +

2

1

)
²

31
(  

= [ ln x - 
x
3 ] 2

1  

= ( ln 2 - 
2
3 ) - ( ln 1 - 3) 

=  ln 2 - 
2
3 + 3  Finalement     

O = ∫ +

1

0
)²1²(x

dx
      On posera x = tan t 

 

On pose x = tan t   soit t = Arctan x  et  dx = 1+ tan ² t = 
t²cos

1 dt 

O = ∫ +
+)1tan(

)0tan( )²1²(tan
)²tan1(Arc

Arc t
dtt

 

M =
2
π  – 1 

N =  ln 2 + 
2
3  
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= ∫ +

4

0 ²tan1

π

t
dt

 

= ∫
4

0

²cos
1

π

t

dt
 

= ∫
4

0

²cos

π

tdt  

= ∫
+4

0 2
2cos1

π

dt
t

 

 

= 
2
1 [ t + 

2
1 sin 2t ] 4

0

π

 

 

= 
2
1 [(

4
π +

2
1 sin 2

4
π ) – ( 0 +

2
1 .sin 0) ] 

 

= 
2
1 (

4
π +

2
1 . 1)   Finalement  

 
EExxeerrcciiccee  22  

1.  I  = ∫
ω
π

ω
0

)sin( dttt  

 
On pose u = t   On obtient  u’ = 1 

  v ' = sin (ϖ t)    v  =-
ϖ
1 .cos ( ϖ t) 

I  = [-
ϖ
t cos (ϖ t)] ϖ

π

0  - ∫
ϖ
π

0

-
ϖ
1 cos (ϖ t) dt 

= ______________  +
ϖ
1

∫
ϖ
π

0

cos (ϖ t) dt 

= ______________ +
ϖ
1  [

ϖ
1 sin (ϖ t)] ϖ

π

0   

= ______________ +
²

1
ϖ

 [sin (ϖ t)] ϖ
π

0   

= 
ϖ
1−  (

ϖ
π cos (ϖ

ϖ
π ) – 0 cos 0) +

²
1

ϖ
 (sin (ϖ

ϖ
π ) – sin 0) ) 

= 
²ϖ

π− cos π +
²

1
ϖ

sin π     Finalement    

O  = 
8

2+π  

I = 
²ϖ

π  
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2. J = ∫ +
ω
π

ϖϖ
0

))sin()(cos( dttitt  

J = ∫∫ +
ϖ
π

ω
π

ϖϖ
00

))sin()cos( dtttidttt  

 
            I    On a bien    

 

3.  J = ∫
ω
π

ω

0

dtt e ti  

 
On pose u = t   On obtient  u’ = 1 

  v ' = tie ϖ  sin (ϖ t)    v  =
ϖi
1 tie ϖ  

J = [ t
ϖi
1 tie ϖ ] ϖ

π

0  - ∫
ϖ
π

0 ϖi
1 tie ϖ dt 

J = ___________ - 
ϖi
1

∫
ϖ
π

0

tie ϖ dt 

J = ___________ - 
ϖi
1 [ 

ϖi
1 tie ϖ ] ϖ

π

0  

J = ___________ - (
ϖi
1 )²[ tie ϖ ] ϖ

π

0  

J = 
ϖi
1  [ t tie ϖ ] ϖ

π

0  +
²

1
ϖ

[ tie ϖ ] ϖ
π

0  

J = 
ϖi
1  ( 

ϖ
π ϖ

π
ϖi

e - 0 . 0e ) +
²

1
ϖ

( ϖ
π

ϖi
e - 0e ) 

J = 
ϖi
1  (

ϖ
π πie ) +

²
1

ϖ
( πie - 1) 

J = 
²ϖ

π
i

πie  +
²

1
ϖ

( πie - 1)    On utilise ensuite πie  = cos π  + i sin π  = -1 + i . 0 = -1 

J = 
²ϖ

π
i

(-1)+
²

1
ϖ

(-1 - 1)  

J = 
²ϖ

π
i

(-1) – 
²

2
ϖ

  

J = 
²²ϖ

π
i

i (-1) – 
²

2
ϖ

  

J = 
²)1( ϖ

π
−

i (-1) – 
²

2
ϖ

  

J = – 
²

2
ϖ

 + i .
²ϖ

π   On retrouve bien   I = Im ( J ) = 
²ϖ

π  

 
 

I = 
²

1
ϖ

 

I = Im ( J ) 


