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Barême sur 35

Exercice 1

Barême : 1 pt par question, dont 0,25 pour le domaine de dérivabilité

1)
(
cos(2x+ 3)e4x

)′
=

(uv)′
−2 sin(2x+ 3)e4x + 4cos(2x+ 3)e4x

= (4 cos(2x+ 3)− 2 sin(2x+ 3))e4x sur R

2)
(
x3 ln(2 sinx)

)′
=

(uv)′
3x2 ln(2 sinx) + x3 × 2 cos(x)

2 sin(x)

= 3x2 ln(2 sinx) + x3 × cos(x)

sin(x)
sur

⋃
k∈Z

]
2kπ; (2k + 1)π

[
3)

(
tan(3x+ 4)

x2 − 1

)′
=

(u
v )

′

3× (1 + tan2(3x+ 4))× (x2 − 1)− tan(3x+ 4)× 2x

(x2 − 1)2

=
3× (x2 − 1) + 3 tan2(3x+ 4)× (x2 − 1)− 2x× tan(3x+ 4)

(x2 − 1)2

sur
⋃
k∈Z

]
−4

3
− π

6
+
kπ

3
;−4

3
+
π

6
+
kπ

3

[
r
{
− 1; 1

}
4)
(

cos
(√

1 + x2
))′

=
(g◦f)′

− sin
(√

1 + x2
)
× 2x

2
√

1 + x2

= −
x sin

(√
1 + x2

)
√

1 + x2
sur R

5) On commence par calculer :

(xx)
′

= (exp(x lnx))
′

=
(eu)′

(ln(x) + 1)× exp(x lnx) = (ln(x) + 1)× xx(
ln

(
xx − 1

xx + 1

))′
=

(
ln

(
exp(x lnx)− 1

exp(x lnx) + 1

))′
=

ln(u)′

xx + 1

xx − 1
× (ln(x) + 1)xx(xx + 1)− (xx − 1)(ln(x) + 1)xx

(xx + 1)2

=
xx + 1

xx − 1
× 2xx(ln(x) + 1)

(xx + 1)2
sur ]1,+∞[

6)

(
1√

2 + x

)′
=
(

(2 + x)−
1
2

)′
=

(un)′
−1

2
(2 + x)−

3
2 × 1 = − 1

(4 + 2x)
√

2 + x

sur ]− 2; +∞[

7)

(
tan

(
2x

1 + x2

))′
=

tan(u)′

(
1 + tan2

(
2x

1 + x2

))
× 2(1 + x2)− 2x× 2x

(1 + x2)2

=

(
1 + tan2

(
2x

1 + x2

))
× 2− 2x2

(1 + x2)2

sur Rr
{
x ∈ R | 2x

1 + x2
≡ π

2
[π]

}
= R

8)
(√
|1− x2|

)′
=


−2x

2
√

1− x2
= − x√

1− x2
si x ∈ ]− 1; 1[

2x

2
√
x2 − 1

=
x√

x2 − 1
si x ∈ ]−∞;−1[∪]1; +∞1[

sur Rr {−1; 1}

9)
(
ln |x2 − 3x+ 2|

)′
=

(ln |u|)′
2x− 3

x2 − 3x+ 2
sur Rr {1; 2}

10)
(
sin(x2 − 5x+ 1) ln(2x+ 1)

)′
=

(uv)′
(2x− 5) cos(x2 − 5x+ 1) ln(2x+ 1)

+ sin(x2 − 5x+ 1)× 2

2x+ 1

sur

]
−1

2
; +∞

[
.

Exercice 2

Barême : 1pt par question dont 0,25 pour le domaine de validité

1)

∫
ex

ex + 1
dx =

u′
u

ln(ex + 1) sur R

2)

∫
1

ex + 1
dx =

∫
e−x

(ex + 1)e−x
dx = −

∫
−e−x

1 + e−x
dx =

u′
u

− ln(1 + e−x) sur R

1
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3)

∫
x+ 2

x2 + 4x+ 4
dx =

1

2

∫
2x+ 4

x2 + 4x+ 4
dx =

u′
u

1

2
ln |x2 + 4x+ 4| = 1

2
ln
(
(x+ 2)2

)
= ln(x+ 2) sur Rr {−2}

4)

∫
cos(x) sin3(x)dx =

u′un

1

4
sin4(x) sur R

5)

∫
1

cos2(−x+ π
7 )
dx = −

∫
−1

cos2(−x+ π
7 )
dx =

u′f(u)
− tan

(
−x+

π

7

)
sur

⋃
k∈Z

]
−5π

14
+ kπ;

9π

14
+ kπ

[
6)

∫
tan2

(
4t− π

5

)
dt =

∫ (
1 + tan2

(
4t− π

5

))
dt−

∫
1dt

=
u′f(u)

1

4
tan

(
4t− π

5

)
− t

sur Rr
(

7π

40
+
π

4
Z
)

7)

∫
2xdx =

∫
exp(x ln 2)dx =

1

ln 2
× 2x sur R

8)

∫
sin(ωx+ φ)dx = − 1

ω
cos(ωx+ φ) sur R

9)

∫
(2x+ 3)4dx =

1

2

∫
2(2x+ 3)4dx =

u′un

1

10
(2x+ 3)5 sur R

10)

∫
1√

3x+ 2
dx =

1

3

∫
3√

3x+ 2
dx =

u′
√

u

2

3

√
3x+ 2 sur

]
−2

3
; +∞

[

11)

∫
ln(3x− 1)dx =

1

3

∫
3 ln(3x− 1)dx =

u′f(u)

1

3

[
(3x− 1) ln(3x− 1)− (3x− 1)

]
sur

]
1

3
; +∞

[
car

∫
ln(x)dx = x ln(x)− x.

12)

∫
x2√

5 + x3
dx =

u′
√

u

2

3

√
5 + x3 sur ]− 3

√
5; +∞[.

13)

∫
1

x ln(x)
dx =

u′
u

ln
∣∣ ln(x)

∣∣ sur R∗+ r {1}

14)

∫
e

1
x

x2
dx =

u′eu
−e 1

x sur R∗

15)

∫
x2
√

1 + x3dx =
1

3

∫
3x2
√

1 + x3dx =
u′√u

2

9
(1 + x3)

√
1 + x3

sur [−1; +∞[

16)

∫
x

cos2(x2)
dx =

1

2

∫
2x

cos2(x2)
dx =

u′f(u)

1

2
tan(x2)

sur Rr
{
±
√
π

2
+ kπ | k ∈ N

}
17)

∫ (
x+
√
x2 + 1

)2
√
x2 + 1

dx =

∫
x+
√
x2 + 1√

x2 + 1
×
(
x+

√
x2 + 1

)
=

∫ (
1 +

x√
x2 + 1

)
×
(
x+

√
x2 + 1

)
=
u′u

1

2

[(
x+

√
x2 + 1

)2]
sur R

2
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Exercice 3

Barême : 2pt par question

1. ∫
(x2 + x+ 1)exdx = (x2 + x+ 1)ex

−
∫

(2x+ 1)exdx PPP

∣∣∣∣ u = x2 + x+ 1 u′ = 2x+ 1
v = ex v′ = ex

= (x2 + x+ 1)ex

−
(

(2x+ 1)ex −
∫

2exdx
)

PPP

∣∣∣∣ u = 2x+ 1 u′ = 2
v = ex v′ = ex

= (x2 + x+ 1)ex − (2x+ 1)ex + 2ex

= (x2 − x+ 2)ex sur R

2. ∫
e−x ln(1 + ex)dx = −e−x ln(1 + ex)

−
∫
−e−x × ex

1 + ex
dx PPP

∣∣∣∣∣ u = ln(1 + ex) u′ =
ex

1 + ex
v = −e−x v′ = e−x

= −e−x ln(1 + ex) +

∫
1

1 + ex
dx

= −e−x ln(1 + ex) +

∫
e−x

(1 + ex)e−x
dx

= −e−x ln(1 + ex) +

∫
e−x

1 + e−x
dx

= −e−x ln(1 + ex)− ln(1 + e−x)

que l’on peut simplifier :

= −e−x ln(ex(1 + e−x))− ln(1 + e−x)

= −e−x
(
ln(ex) + ln(1 + e−x)

)
)− ln(1 + e−x)

= −xe−x − (1 + e−x) ln(1 + e−x) sur R

3.

I =

∫
cos(x)exdx = cos(x)ex

−
∫
− sin(x)exdx PPP

∣∣∣∣ u = cos(x) u′ = − sin(x)
v = ex v′ = ex

= cos(x)ex +

∫
sin(x)exdx

= cos(x)ex + sin(x)ex

−
∫

cos(x)exdx PPP

∣∣∣∣ u = sin(x) u′ = cos(x)
v = ex v′ = ex

=⇒ 2I = cos(x)ex + sin(x)ex

=⇒ I =
1

2
ex ×

√
2 cos

(
x− π

4

)
=

√
2

2
ex cos

(
x− π

4

)
sur R

4.

J =

∫
cos(ln(x))dx =

∫
x× 1

x
cos(ln(x))dx

= x× sin(ln(x))

−
∫

sin(ln(x))dx PPP

∣∣∣∣ u = x u′ = 1
v = sin(ln(x)) v′ = 1

x cos(ln(x))

= x× sin(ln(x))−
∫
x× 1

x
sin(ln(x))dx

= x× sin(ln(x)) + x× cos(ln(x))

+

∫
− cos(ln(x))dx PPP

∣∣∣∣ u = x u′ = 1
v = − cos(ln(x)) v′ = 1

x sin(ln(x))

=⇒ 2J = x× (sin(ln(x)) + cos(ln(x))

=⇒ J =
x

2
× (sin(ln(x)) + cos(ln(x))

=⇒ J =
x√
2
× cos

(
ln(x)− π

4

)
sur R∗+

3


