
SIAE d’année 0 Ï"�Á

2012-2013Æc1�ÆÏ2012?êÆÏ"�Á
2013.1.6 8:30-11:30

5¿¯�:

1. �3�K��½� ���Ù6¶!©|, ek\��3\�þ��þ6¶,

�K(å�, 3�K��z��þI²�è9o�ê, ~X5/8.

2. �þùL�(Ø�±��|^, �^�cL�²´�â=�(Ø; XJ|^�

K¥c¡,�¯�(Ø, �LI².

3.�^çÚg)½\i)�K, 5¿Ö¡�'9Ö�5�.

1IÜ©: ïÄ¼êf : x 7−→ (x2 − 1) ln(
x+ 1

x− 1
)

1. (12©)

1a. ¦f �½Â�.

1b. y²: f ´Û¼ê.

1c. y²: f 31 Ú−1 ?�±ëYòÿ. òÿ��¼êEP�f , �Ñf �L

�ª.

e¡ïÄf ��3[1,+∞[ þ.

1d. �Ñf 3[1,+∞[ þ�ëY5Ú��5, ¿£ã�y = f(x) 31 ?��

��¹.

2. (11©)

2a. ¦¼êh, ¦�∀x > 1, f ′(x) = 2xh(x).

2b. y²: h 3]1,+∞[ þî�üN4~, � lim
x→+∞

h(x) = 0.

2c. �äh �ÎÒ.

2d. �Ñf 3[1,+∞[ þ�üN5.

3. (10©)

3a. y²: lim
x→+∞

f(x)

2x
= 1.

3b. ®�: ln(1 + u) = u− u2

2
+ u2ε(u), Ù¥ lim

u→0
ε(u) = 0.

y²: lim
x→+∞

(f(x)− 2x) = 0. (J«: -u =
1

x
Ú− 1

x
)

d�·�¡¼êf �ã�3+∞ ?±��y = 2x �ìC�.

4. (18©) -

g : [1,+∞[ −→ R
x 7−→ f(x)− 2x

4a. ∀x > 1, ¦g′(x) Úg′′(x).

4b. y²: ∀u ≥ 0, ln(1 + u) ≤ u(u+ 2)

2(u+ 1)
, ddy²: ∀x > 1, g′′(x) ≤ 0.

4c. y²: lim
x→+∞

f ′(x) = 2, ¿dd�äg′ �ÎÒ.

4d. y²: ∀x ≥ 1, g(x) ≤ 0. (J«: |^3b Ú4c)

ù`²: 3[1,+∞[ þ, ¼êf �ã�3��y = 2x �e�.

5. (3©) xÑ¼êf 3Ù½Â�þ�ã�.
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1IIÜ©: ¦ lim
n→+∞

n∑
k=1

1

k2

6. (12©) �f ∈ C1(R), a, b ∈ R, n ∈ N∗.

6a. y²:
∫ b
a
f ′(x) sin(nx)dx Ú

∫ b
a
f ′(x) cos(nx)dx k..

6b. y²: lim
n→+∞

∫ b

a

f(x) sin(nx)dx = 0 Ú lim
n→+∞

∫ b

a

f(x) cos(nx)dx = 0.

(J«: |^©ÜÈ©)

7. (12©) �n ∈ N∗, ½Â¼êSn �

Sn(x) =


sin(2n+ 1)x

sinx
, x ∈]0, π[,

2n+ 1, x = 0, π.

7a. y²: Sn 3[0, π] þëY.

7b. y²: ∀x ∈ [0, π], Sn(x) = 1 + 2

n∑
k=1

cos(2kx).

7c. ¦È©

∫ π

2

0

sin(2n+ 1)x

sinx
dx.

8. (6©) �φ(x) =


1

x
− 1

sinx
, x ∈ [−π

2
,
π

2
] \ {0}

0, x = 0
, %@φ ∈ C1([−π

2
,
π

2
]).

8a. ¦4� lim
n→+∞

∫ π

2

0

φ(x) sin(2n+ 1)xdx.

8b. ¦4� lim
n→+∞

∫ π

2

0

sin(2n+ 1)x

x
dx.

9. (4©) �n ∈ N∗. ¦α, β ∈ R, ¦�

∫ π

0

(αx+ βx2) cos(nx)dt =
1

n2
.

e¡üK¥�α Úβ Ñ�9 ¥¤¦.

10. (4©) y²: 2

n∑
k=1

1

k2
−
∫ π

0

(αx+ βx2)Sn(
x

2
)dx �n Ã'.

11. (6©) �

h : ]0, π] −→ R

x 7−→ αx+ βx2

sin(x/2)

,

11a. y²: h 30 :�ëYòÿ. òÿ��¼êEP�h, �Ñh �L�ª.

11b. y²: h ∈ C1([0, π]). (J«: |^sin Útan 30 :���4�Ðm)

12. (2©) ¦ lim
n→+∞

n∑
k=1

1

k2
.
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