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1 �§rm�
11, 5𝑝𝑛𝑡

( 4, 25) 1 ºz���⎧⎨⎩ 𝑈(𝑥) =
𝑥

𝑒𝑥 − 1
𝑠𝑖 𝑥 ̸= 0

𝑈(0) = 1
: ¨l§ Am� R+

Yl� T�r`m�� T§ d`�� T��d�� 𝑈 �kt�

. lim
𝑥→+∞

𝑈(𝑥) 	s�� ¤ R+
Yl� TlOt� 𝑈 T��d��  � 
b�� Ê 0, 5

.A`W� 	�w� ¨qyq�  d� 𝑥 �ky� Ë

. 𝑒𝑥 = 1 + 𝑥 +
𝑥2

2
+

𝑥3

2

∫︁ 1

0

(1 − 𝑡)2𝑒𝑡𝑥𝑑𝑡 :  � 
b�� �y�r� º�z�¯A� Tl�Ak� �Am`tFA� (� 0, 5

. lim
𝑥→0+

𝑒𝑥 − 1 − 𝑥

𝑥2
=

1

2
 � �tntF� ¤ 0 ≤

∫︁ 1

0

(1 − 𝑡)2𝑒𝑡𝑥𝑑𝑡 ≤
∫︁ 1

0

𝑒𝑡𝑥𝑑𝑡  � 
b�� (
 0, 5

.𝑈 ′
𝑑(0) = −

1

2
 � ¤ 0 �ym§ Yl� �AqtJ®� Tl�A� 𝑈 T��d��  � 
b�� Ì 0, 25

(∀𝑥 ∈ R+*)

(︂
𝑈 ′(𝑥) = (1 − 𝑥 − 𝑒−𝑥)

𝑒𝑥

(𝑒𝑥 − 1)2

)︂
: ¢�� 
b�� Í 0, 5

.𝑈 T��d�� ��ry�� �¤d� X�� ¤ (∀𝑥 ∈ R+*)
(︀
𝑒−𝑥 ≥ 1 − 𝑥

)︀
: ¢�� 
b�� Î 0, 5

.𝑈(𝑥) = 𝑥 T� A`m�� R+*
¨� �� Ï 0, 25⎧⎨⎩ 𝑎𝑛+1 = 𝑈(𝑎𝑛)

𝑎0 = 0
: ¨l§ Am� N Yl� T�r`m�� (𝑎𝑛) T§ d`�� Ty�Attm�� rbt`� Ð

 � ¤ (∀𝑥 ∈ R+*)

(︂
|𝑈 ′(𝑥)| ≤

1

2

)︂
 � �y� (∀𝑥 ∈ R+*)(𝑈 ′′(𝑥) > 0)  � �bq� (�

.(∀𝑥 ∈ R+*)(0 < 𝑈(𝑥) ≤ 1)

0, 5

.(∀𝑛 ∈ N)
(︂
|𝑎𝑛+1 − ln 2| ≤

1

2
|𝑎𝑛 − ln 2|

)︂
¢�� 
b�� (
 0, 5

.Aht§Ah� 	s�� ¤ T�CAqt� (𝑎𝑛) Ty�Attm��  � 
b�� (� 0, 25

( 5, 25) 2 ºz���⎧⎨⎩ 𝑓(𝑥) = 𝑒𝑥
√︀

1 − 𝑒2𝑥 𝑠𝑖 𝑥 ≤ 0

𝑓(𝑥) = ln(𝑈(𝑥)) 𝑠𝑖 𝑥 > 0
: ¨l§ Am� R Yl� T�r`m�� T��d�� 𝑓 �kt�

.‖
−→
𝑖 ‖ = 2𝑐𝑚 �y�� (𝑂,

−→
𝑖 ,

−→
𝑗 ) �.�.� Y�� 
wsnm�� «wtsm�� ¨� 𝑓 T��d�� Yn�n� (𝒞𝑓) �ky�

. lim
𝑥→−∞

𝑓(𝑥) = 0  � ¤ lim
𝑥→+∞

𝑓(𝑥) = −∞  � 
b�� Ê 0, 5

lim
𝑥→+∞

𝑓(𝑥)

𝑥
= −1  � �tntF� ¤ (∀𝑥 ∈ R+*)

(︀
𝑓(𝑥) = ln𝑥 − ln(1 − 𝑒−𝑥) − 𝑥

)︀
 � 
b�� Ë

.T�ytn�� AyFdn¡ �¤� ¤ lim
𝑥→+∞

𝑓(𝑥) + 𝑥 = +∞ ¤

0, 75

.R Yl� TlOt� 𝑓 T��d��  � 
b�� Ì 0, 5

(1 ºz��� 3 ��¥s�� �Am`tF� �km§) .0 ¨� 𝑓 T��d�� �AqtJ� Tyl�A� xC � Í 0, 5⎧⎪⎪⎨⎪⎪⎩
𝑓 ′(𝑥) = 𝑒𝑥

(1 − 2𝑒2𝑥)
√
1 − 𝑒2𝑥

𝑠𝑖 𝑥 < 0

𝑓 ′(𝑥) =
𝑈 ′(𝑥)

𝑈(𝑥)
𝑠𝑖 𝑥 > 0

: R*
�� 𝑥 �k� ¢�� 
b�� Î 0, 5
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.𝑓 T��d�� ��ry�� �¤d� X�� Ï 0, 5

.𝐼 =

]︂
−∞,−

ln 2

2

]︂
�A�m�� Yl� 𝑓 T��d�� CwO� 𝑔 �ky� Ð

.£d§d�� 	�§ 𝐽 �A�� w�� 𝐼 �A�m�� �� ��Aq� 𝑔  � 
b�� (� 0, 25

.𝐽 �� 𝑥 �k� 𝑔−1(𝑥)  d� (
 0, 5

(
ln 2

2
≈ 0, 35 @���) .�l`m�� Hf� ¨� (𝒞−1

𝑔 ) ¤ (𝒞𝑓)  Ayn�nm�� ¸K�� Ñ 0, 5

T� A`m�� ¤Ð �ymyqtsm�� ¤ �y}A�±� Cw�� ¤ (𝒞𝑓) Yn�nm�A� CwO�m�� «wtsm�� zy�Δ �ky� Ò

.𝑥 = −
ln 2

2
¤ 𝑥 = − ln 2

.𝑒𝑡 = sin𝑥 �R¤ �km§

∫︁ − ln 2
2

− ln 2

𝑓(𝑡)𝑑𝑡 : ��Akt�� 	s�� (� 0, 5

.Δ zy��� T�As� �tntF� (
 0, 25

( 2) 3 ºz���⎧⎪⎨⎪⎩ 𝐺(𝑥) =

∫︁ 2𝑥

𝑥

𝑓(𝑡)𝑑𝑡 𝑠𝑖 𝑥 > 0

𝐺(0) = 0

: ¨l§ Am� R+
Yl� T�r`m�� T��d�� 𝐺 �kt�

.R+
�� 𝑥 �k� T�r`� 𝐺 T��d��  � �q�� Ê 0, 25

.𝑥 ln

(︂
2𝑥

𝑒2𝑥 − 1

)︂
≤ 𝐺(𝑥) ≤ 𝑥 ln

(︂
𝑥

𝑒𝑥 − 1

)︂
 � 
b�� Ë 0, 25

.0 �ym§ Yl� �AqtJ®� Tl�A� ¤ TlOt� 𝐺  � �tntF� Ì 0, 25

. lim
𝑥→+∞

𝐺(𝑥) : 	s�� Í 0, 25

 � 
b�� ¤ ,R+*
Yl� �AqtJ®� Tl�A� 𝐺  � 
b�� Î

.(∀𝑥 > 0)

(︂
𝐺′(𝑥) = ln

(︂
4𝑥

(𝑒𝑥 + 1)2(𝑒𝑥 − 1)

)︂)︂ 0, 5

.𝐺 T��d�� ��ry�� �¤d� X�� .(∀𝑥 > 0)
(︀
(𝑒𝑥 + 1)2(𝑒𝑥 − 1) > 4𝑥

)︀
 � �bq� Ï 0, 5

2 �§rm�
5, 5𝑝𝑛𝑡

( 1) 1 ºz���

: Ty�At�� T� A`m�� C ¨� rbt`� 𝑚 ∈ C �ky�

(E𝑚) : 𝑧2 − (1 + 2𝑚 + 𝑖𝑚)𝑧 + 2𝑚(1 + 𝑖𝑚) = 0

.Δ = (1 − 2𝑚 + 𝑖𝑚)2 : w¡ T� A`m�� zym�  � �� �q�� Ê 0, 5

.(E𝑚) T� A`m�� C ¨� �� Ë 0, 5

( 4, 5) 2 ºz���

Ah�A��� ¨t�� 𝐶 ¤ 𝐵 ¤ 𝐴 Xqn�� rbt`� .(𝑂,−→𝑒1 ,
−→𝑒2) �.�.� Y�� 
wsn� (𝒫) ©dq`�� «wtsm��

.𝑚 ̸= 𝑖 �� 𝑚 ¤ 𝑏 =
2𝑚

1 + 𝑖𝑚
¤ −𝑖 ¨��wt�� Yl�

.𝑏 ∈ R ⇔ |𝑚|2 = 𝐼𝑚(𝑚) :  � �y� (� Ê 0, 5

.𝑏 ∈ R �y�� 𝑀(𝑚) Xqn�� T�wm�� �tntF� (
 0, 5
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.𝑚 ∈ 𝑖R  A� �Ð� Xq� ¤ �Ð� Tymyqts� 𝑂 ¤ 𝑀 ¤ 𝐴 Xqn��  � �y� (�Ë 0, 5

.
𝑏 + 𝑖

𝑏
=

𝑚 + 𝑖

2𝑚
 �� 𝑚 ̸= 0  A� �Ð� ¢�� 
b�� (
 0, 5

.­C¤�dt� 𝑀 ¤ 𝑂 ¤ 𝐵 ¤ 𝐴 Xqn��  �� 𝑚 /∈ 𝑖R  A� �Ð� ¢�� �tntF� (� 0, 5

𝑀 ′′(𝑧′′) Y�� 𝑀 ′(𝑧′) �w�§ ©@�� ¤ (𝒫) w�� (𝒫) − {𝑂} �� �r`m�� �ybWt�� 𝑓 rbt`� Ì

.𝑧′′ = (1 + 𝑖𝑚)𝑧′
�y��

.A��C¤ 𝑓 �ybWt��  wk§ �y�� 𝑀(𝑚) Xqn�� T�wm��  d� (� 0, 5

.𝑧′′ ̸= 𝑧′
 �� 𝑧′ ̸= 0  A� �Ð� ¢�� �y�  �C¤ 𝑓  � Aml� (
 0, 5

.1 + 𝑖𝑚 =
√︀

1 + 𝑚2𝑒𝑖 arctan(𝑚)
 � ¤ 𝑚 ∈ R  � �y� .(𝑂𝑀 ′) ⊥ (𝑀 ′𝑀 ′′)  � Aml� (� 1

3 �§rm�
3𝑝𝑛𝑡

�y� (E) : 2𝑧2(1 − cos(2𝜃)) − 2𝑧 sin(2𝜃) + 1 = 0 Ty�At�� T� A`m�� C ¨� rbt`�

.𝜃 ∈
[︂
−
𝜋

2
, 0

[︂
∪

]︂
0,

𝜋

2

]︂
.(E) T� A`m�� ¨l� 𝑧2 ¤ 𝑧1  d� Ê 1

.(𝜃 �y� 	s� L�A�) 𝑧2 ¤ 𝑧1 �§ d`�� ¨�l�m�� �kK�� Yl� 	t�� Ë 1

.𝐵(
𝑒𝑖𝜃

2 sin 𝜃
) ¤ 𝐴(

𝑒−𝑖𝜃

2 sin 𝜃
) ¤ 𝐼(

1

2 sin 𝜃
) Xqn�� rbt`� Ì

𝑂𝐴𝐵 �l�m��  wk§ �y��

[︂
−
𝜋

2
, 0

[︂
∪

]︂
0,

𝜋

2

]︂
�� 𝜃 Tyqyq���  �d�°� (Γ) T�wm�m��  d� (�

.𝑂 ¨� T§¤�z�� �¶A� ¤ �y�As�� ©¤Ast�

0, 5

.𝐵 Y�� 𝐴 �w�§ ¤ 𝐼 £z�r� ©@��  �C¤dl� ©dq`�� T�Atk�� X�� (
 0, 5

Scanner le code QR pour avoir la solution après 12 :30.
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