
A 𝑦 − 𝑦′ = 1𝑦(0) = 𝑒

/ 𝑦 = 𝑒𝑥+1/ 𝑦 = 𝑒𝑥+1 − 𝑒𝑥 + 1/ 𝑦 = 𝑒𝑥+1 + 1

B 𝐴
−

= 
1

1

xA xe dx

/ 𝐴 = 2𝑒−1/ 𝐴 = 2𝑒/ 𝐴 = 2 + 𝑒

C 𝑒𝑥 − √𝑒𝑥−1 = 0

/ 𝑆 ∈ {−1; 1}/ 𝑆 ∈ {0}/ 𝑆 ∈ {−1}

−112111

22−1−1

𝐴

𝐵

𝐶

A 𝐴𝐵𝐶 

B 

 

C 𝑋 

/ ( )
79

2
120

p X = =𝑋 

/ 𝐸(𝑋)𝑃(𝑋2 − 2𝑋 ≥ 3) 

 



(𝑢𝑛)ℕ𝑢0 = 3𝑛 ∈ ℕ
1

3
8 1

2
n

n

u
u

+

 
= − 

+ 

A 𝑛 ∈ ℕ2 < 𝑢𝑛 < 4 

B (𝑢𝑛) 

C 𝑛( )1

4
4 4

5
n nu u+−  − 

D 
4

0 4
5

n

nu
 

 −   
 

𝑙𝑖𝑚
𝑛→+∞

(𝑢𝑛) 

E 𝑛
4

2

n
n

n

u
v

u

−
=

−
 

/ (𝑣𝑛) 

/ 𝑣𝑛𝑛𝑢𝑛𝑛 

/ 𝑛𝑆𝑛𝑆𝑛 = 𝑣0 + 𝑣1 + 𝑣2 +⋯+ 𝑣𝑛

I) 𝑔 ]0;+∞[𝑔(𝑥) = −1 + 𝑥 + 2 ln 𝑥 

A 𝑔 

B 𝑔(1)𝑔(𝑥)𝑥]0; +∞[ 

II) 𝑓]0; +∞[( )
( )1 2 lnx x

f x
x

− + −
= (𝐶𝑓)

( ); ,O i j1𝑐𝑚 

A 𝑙𝑖𝑚
𝑥
>
→0

 𝑓(𝑥)𝑙𝑖𝑚
𝑥→+∞

 𝑓(𝑥) 

B 𝑥 ]0;+∞[( )
( )
2

'
g x

f x
x

=

𝑓 

C (Γ)𝑥 ⟼ ln 𝑥 ]0;+∞ [ 

/ 𝑙𝑖𝑚
𝑥→+∞

(𝑓(𝑥) − ln 𝑥) 

/  (𝐶𝑓)(Γ) 

D  (𝐶𝑓)𝛼𝛽

0.5 < 𝛼 < 0.62.9 < 𝛽 < 3 

E (Γ) (𝐶𝑓) 

F 𝐴(𝐶𝑓)(Γ)𝑥 = 1𝑥 = 𝑒

  



I) 𝑓ℝ𝑓(𝑥) = (𝑎𝑥 + 𝑏)𝑒−𝑥 + 𝑐𝑎𝑏𝑐

(𝐶𝑓)( ); ,O i j1𝑐𝑚 

- 𝑎𝑏𝑐

II) 𝑎 = 𝑏 = 𝑐 = 1 

A 𝑥 ⟼ (𝑥 + 1)𝑒−𝑥ℝ

−1 

B 𝐴 = (𝑒 − 1)𝑐𝑚2𝐴(𝐶𝑓)

𝑥 = −1𝑥 = 0

𝐴

𝐵

A 𝐴𝐵 

B  

C  

D 𝑋 

/ 𝑋 

/ 𝐸(𝑋)𝐸(1443𝑋 + 2022) 

 



I) 𝑓[1; +∞[( )
2

2 1

x
f x

x
=

−
 

A 𝑓 

B 𝑥 ≥ 1𝑓(𝑥) ≥ 1 

II) (𝑢𝑛)ℕ𝑢0 = 2𝑛 ∈ ℕ𝑢𝑛+1 = 𝑓(𝑢𝑛) 

A 𝑛𝑢𝑛 ≥ 1 

B (𝑢𝑛) 

C 𝑛
1n

n

n

u
v

u

−
=( )lnn nw v=

(𝑤𝑛)2𝑤0

𝑛𝑤𝑛𝑛𝑣𝑛 

D 𝑢𝑛𝑛(𝑢𝑛) 

E 𝑛𝑆𝑛𝑆𝑛 = 𝑤0 + 𝑤1 +⋯+𝑤𝑛

𝑛𝑃𝑛𝑃𝑛 = 𝑣0 × 𝑣1 × …× 𝑣𝑛 

I) 𝑔ℝ𝑔(𝑥) = (1 − 𝑥)𝑒2−𝑥 + 1 

A 𝑔 

B 𝑥ℝ𝑔(𝑥) ≥ 0 

II) 𝑓ℝ𝑓(𝑥) = 𝑥 − 2 + 𝑥𝑒2−𝑥(𝐶𝑓)

( ); ,O i j1𝑐𝑚 

A 𝑙𝑖𝑚
𝑥→+∞

𝑓(𝑥)𝑙𝑖𝑚
𝑥→−∞

𝑓(𝑥) 

B 𝑙𝑖𝑚
𝑥→+∞

[𝑓(𝑥) − (𝑥 − 2)]

(𝐶𝑓)(Δ)(Δ): 𝑦 = 𝑥 − 2 

C 𝑥 ∈ ℝ𝑓′(𝑥) = 𝑔(𝑥)

𝑓 

D 𝑓(𝑥) = 0𝛼]0.31; 0.32[ 

E (𝐶𝑓) 

F (𝐶𝑓)(𝑇)(Δ) 

G (𝑇)(Δ)(𝐶𝑓) 

H 𝑚𝑓(𝑥) = 𝑥 + 𝑚 

 



♦

A 𝑦 − 𝑦′ = 1𝑦(0) = 𝑒𝑦 = 𝑒𝑥+1 − 𝑒𝑥 + 1

𝑦 − 𝑦′ = 1 ⟹ 𝑦′ = 𝑦 − 1 ⟹ 𝑦 = 𝐶𝑒𝑥 −
−1

1
⟹ 𝐶𝑒𝑥 + 1

𝑦(0) = 𝑒 ⟹ 𝐶𝑒0 + 1 = 𝑒 ⟹ 𝐶 = 𝑒 − 1 

𝑦 = (𝑒 − 1)𝑒𝑥 + 1 ⟹ 𝑦 = 𝑒𝑥+1 − 𝑒𝑥 + 1

B 𝐴𝐴 = ∫ (𝑥𝑒𝑥)𝑑𝑥
1

−1
𝐴 = 2𝑒−1 

𝐴 = ∫ (𝑥𝑒𝑥)𝑑𝑥
1

−1

𝑢(𝑥) = 𝑥𝑣′(𝑥) = 𝑒𝑥

𝑢′(𝑥) = 1𝑣(𝑥) = 𝑒𝑥

𝐴 = ∫ (𝑥𝑒𝑥)𝑑𝑥
1

−1

= [𝑥𝑒𝑥]−1
1 −∫ 𝑒𝑥𝑑𝑥

1

−1

= [𝑥𝑒𝑥 − 𝑒𝑥]−1
1 = 2𝑒−1

C 𝑒𝑥 − √𝑒𝑥−1 = 0𝑆 ∈ {−1}

𝑒𝑥 − √𝑒𝑥−1 = 0 ⟹ 𝑒𝑥 = √𝑒𝑥−1⟹ 𝑒2𝑥 = 𝑒𝑥−1⟹ 2𝑥 = 𝑥 − 1 ⟹ 𝑥 = −1

♦

A 𝐴𝐵𝐶 

𝑝(𝐴) =
𝐶3
1𝐶5
1𝐶2
1

𝐶10
3 =

3 × 5 × 2

120
=
1

4

𝑝(𝐵) =
𝐶2
1𝐶8
2 + 𝐶2

2𝐶8
1

𝐶10
3 =

2 × 28 + 1 × 8

120
=
8

15

 



𝑝(𝐶) =
𝐶3
2𝐶3
1

𝐶10
3 =

3 × 3

120
=
3

40

B  

𝑝𝐶(𝐴) =
𝑝(𝐴 ∩ 𝐶)

𝑝(𝐶)
=

𝐶2
1𝐶2
1𝐶1
1

𝐶10
3

3
40

=

2 × 2 × 1
120
3
40

=
4

9

C 𝑝(𝑋 = 2) =
79

120
 

𝑝(𝑋 = 2) =
𝐶3
2𝐶7
1 + 𝐶5

2𝐶5
1 + 𝐶2

2𝐶8
1

𝐶10
3 =

79

120

- 𝑋

𝑋(Ω) = {1; 2; 3}

𝑝(𝑋 = 1) =
𝐶3
3 + 𝐶5

3

𝐶10
3 =

11

120
 

𝑝(𝑋 = 2) =
79

120

𝑝(𝑋 = 3) =
𝐶3
1𝐶5
1𝐶2
1

𝐶10
3 =

30

120

321𝑥𝑖
30

120

79

120

11

120
𝑃(𝑋 = 𝑥𝑖)

𝐸(𝑋) 

𝐸(𝑋) = 1
11

179
+ 2

79

120
+ 3

30

120
=
259

120

• 𝑃(𝑋2 − 2𝑋 ≥ 3)

𝑃(𝑋2 − 2𝑋 ≥ 3) = 𝑃(𝑋2 − 2𝑋 − 3 ≥ 0) = 𝑃((𝑋 + 1)(𝑋 − 3) ≥ 0)

+∞3−1−∞𝑋
+0−0+(𝑋 + 1)(𝑋 − 3)

𝑃(𝑋2 − 2𝑋 ≥ 3) = 𝑃(𝑋 = 3) =
30

120

♦

A 𝑛 ∈ ℕ2 < 𝑢𝑛 ≤ 4 

2 < 𝑢𝑛 < 4…𝑃(𝑛) 

 2 < 𝑢0 < 42 < 3 < 4𝑃(𝑛)𝑛 = 0

2 < 𝑢𝑛 < 42 < 𝑢𝑛+1 < 4

2 < 𝑢𝑛 < 4 ⟹ 4 < 𝑢𝑛 + 2 < 6 ⟹
1

6
≤

1

𝑢𝑛 + 2
<
1

4
⟹ −

3

4
< −

3

𝑢𝑛 + 2
< −

1

2
 



⟹
1

4
< 1 −

3

𝑢𝑛 + 2
<
1

2
⟹ 2 < 8(1 −

3

𝑢𝑛 + 2
) < 4 ⟹ 2 < 𝑢𝑛+1 < 4

𝑃(𝑛)

B (𝑢𝑛) 

𝑢𝑛+1 − 𝑢𝑛 = 8(1 −
3

𝑢𝑛 + 2
) − 𝑢𝑛 =

−(𝑢𝑛)
2 + 6𝑢𝑛 − 8

𝑢𝑛 + 2
=
−(𝑢𝑛 − 2)(𝑢𝑛 − 4)

𝑢𝑛 + 2

2 < 𝑢𝑛 < 40 < 𝑢𝑛 − 2 < 2

2 < 𝑢𝑛 < 4−2 < 𝑢𝑛 − 4 < 0

2 < 𝑢𝑛 < 44 < 𝑢𝑛 + 2 < 6

( )( )2 4
0

2

n n

n

u u

u

− − −


+
(𝑢𝑛)

(𝑢𝑛)4

C 𝑛4 − 𝑢𝑛+1 ≤
4

5
(4 − 𝑢𝑛) 

4 − 𝑢𝑛+1 = 4 − 8 (1 −
3

𝑢𝑛 + 2
) ⟹ 4 − 𝑢𝑛+1 =

4(4 − 𝑢𝑛)

𝑢𝑛 + 2

(𝑢𝑛)𝑢0 = 3

𝑢𝑛 ≥ 3 ⟹ 𝑢𝑛 + 2 ≥ 5 ⟹
1

𝑢𝑛 + 2
≤
1

5
⟹

1

𝑢𝑛 + 2
≤
1

5
⟹
4(4 − 𝑢𝑛)

𝑢𝑛 + 2
≤
4(4 − 𝑢𝑛)

5
 

⟹ 4− 𝑢𝑛+1 ≤
4

5
(4 − 𝑢𝑛)

D 0 < 4 − 𝑢𝑛 ≤ (
4

5
)
𝑛

 

( )1

4
4 4

5
n nu u+−  −

 

{
  
 

  
 4 − 𝑢1 ≤

4

5
(4 − 𝑢0)

4 − 𝑢2 ≤
4

5
(4 − 𝑢1)

⋮

4 − 𝑢𝑛 ≤
4

5
(4 − 𝑢𝑛−1)

(4 − 𝑢1) × (4 − 𝑢2) × …× (4 − 𝑢𝑛) ≤
4

5
(4 − 𝑢0)

4

5
(4 − 𝑢1) × …×

4

5
(4 − 𝑢𝑛−1)

4 − 𝑢𝑛 ≤ (
4

5
)
𝑛

(4 − 𝑢0) ⟹ 4 − 𝑢𝑛 ≤ (
4

5
)
𝑛

…(∗)

𝑢𝑛 < 4 ⟹ −4 < −𝑢𝑛⟹ 0 < 4 − 𝑢𝑛…(∗∗) 

(∗)(∗∗)

0 < 4 − 𝑢𝑛 ≤ (
4

5
)
𝑛



• 𝑙𝑖𝑚
𝑛→+∞

(𝑢𝑛)

0 < 4 − 𝑢𝑛 ≤ (
4

5
)
𝑛

⟹ 0 < 𝑙𝑖𝑚
𝑛→+∞

(4 − 𝑢𝑛) ≤ 𝑙𝑖𝑚
𝑛→+∞

(
4

5
)
𝑛

 

⟹ 0 < 𝑙𝑖𝑚
𝑛→+∞

(4 − 𝑢𝑛) ≤ 0 

𝑙𝑖𝑚
𝑛→+∞

(4 − 𝑢𝑛) = 0

𝑙𝑖𝑚
𝑛→+∞

(𝑢𝑛) = 4

E  
(𝑣𝑛) 

𝑣𝑛+1 =
𝑢𝑛+1 − 4

𝑢𝑛+1 − 2
=
8 (1 −

3
𝑢𝑛 + 2

) − 4

8 (1 −
3

𝑢𝑛 + 2
) − 2

=
4𝑢𝑛 − 16

6𝑢𝑛 − 12
=
4(𝑢𝑛 − 4)

6(𝑢𝑛 − 2)
=
2

3
𝑣𝑛

𝑣0 =
𝑢0 − 4

𝑢0 − 2
= −1

𝑣𝑛𝑛

𝑣𝑛 = −(
2

3
)
𝑛

- 𝑢𝑛𝑛

𝑣𝑛 =
𝑢𝑛 − 4

𝑢𝑛 − 2
⟹ 𝑣𝑛𝑢𝑛 − 2𝑣𝑛 − 𝑢𝑛 = −4 ⟹ 𝑢𝑛(𝑣𝑛 − 1) = −4 + 2𝑣𝑛 

⟹ 𝑢𝑛 = 2
𝑣𝑛 − 2

𝑣𝑛 − 1
⟹ 𝑢𝑛 = 2

(
2
3
)
𝑛

+ 2

(
2
3
)
𝑛

+ 1

𝑛𝑆𝑛

𝑢𝑛 = 2
𝑣𝑛 − 2

𝑣𝑛 − 1
= 2

𝑣𝑛 − 1 − 1

𝑣𝑛 − 1
= 2 (1 −

1

𝑣𝑛 − 1
)

𝑆𝑛 = 𝑣0 + 𝑣1 + 𝑣2 +⋯+ 𝑣𝑛 = −
1 − (

2
3
)
𝑛+1

1 −
2
3

= 3((
2

3
)
𝑛+1

− 1)

♦

I)  
A 𝑔 

𝑔′(𝑥) = 1 + 2
1

𝑥
=
𝑥 + 2

𝑥
𝑔′(𝑥) > 0𝑥 ∈ ℝ+

∗𝑔ℝ+
∗

B 𝑔(1) 
𝑔(1) = −1 + 1 + 2 ln 1 = 0

- 𝑔(𝑥) 

𝑔 ]0;+∞[𝑔(1) = 0



+∞10𝑥
+0−𝑔(𝑥)

II)  
A 𝑙𝑖𝑚

𝑥
>
→0

 𝑓(𝑥) 

𝑙𝑖𝑚
𝑥
>
→0

 𝑓(𝑥) = 𝑙𝑖𝑚
𝑥
>
→0

 (
−1 + 𝑥 𝑙𝑛 𝑥⏞  

0

− 2 𝑙𝑛 𝑥

𝑥
) = +∞

(𝐶𝑓)+∞𝑥 = 0

𝑙𝑖𝑚
𝑥→+∞

 𝑓(𝑥) 

𝑙𝑖𝑚
𝑥→+∞

𝑓(𝑥) = 𝑙𝑖𝑚
𝑥→+∞

(−
1

𝑥
+ ln 𝑥 − 2

ln 𝑥

𝑥
) = +∞

B 𝑥 ]0;+∞[𝑓′(𝑥) =
𝑔(𝑥)

𝑥2
 

𝑓′(𝑥) =
(ln 𝑥 +

𝑥 − 2
𝑥
) 𝑥 − (−1 + (𝑥 − 2) 𝑙𝑛 𝑥)

𝑥2
=
𝑥 − 1 + 2 𝑙𝑛 𝑥

𝑥2
=
𝑔(𝑥)

𝑥2

𝑓 

𝑥2 > 0𝑓′(𝑥)𝑔(𝑥)

- 𝑓

+∞10𝑥
+0−𝑓′(𝑥)

+∞ +∞

𝑓(𝑥)  

 −1

C 𝑙𝑖𝑚
𝑥→+∞

(𝑓(𝑥) − ln 𝑥) 

𝑙𝑖𝑚
𝑥→+∞

(𝑓(𝑥) − ln 𝑥) = 𝑙𝑖𝑚
𝑥→+∞

(
−1 + (𝑥 − 2) 𝑙𝑛 𝑥

𝑥
− 𝑙𝑛 𝑥)

= 𝑙𝑖𝑚
𝑥→+∞

(−
1

𝑥
+ ln 𝑥 − 2

ln 𝑥

𝑥
− 𝑙𝑛 𝑥) 

= 𝑙𝑖𝑚
𝑥→+∞

(−
1

𝑥
− 2

ln 𝑥

𝑥
) = 0

(𝐶𝑓)(Γ)+∞

 (𝐶𝑓)(Γ) 

𝑓(𝑥) − ln 𝑥 = 0 ⟹ −
1

𝑥
−
2ln 𝑥

𝑥
= 0 ⟹ −1 − 2 ln 𝑥 = 0 

⟹ ln𝑥 = −
1

2
⟹ 𝑥 = 𝑒−

1
2

+∞𝑒−
1
20𝑥

−0+𝑓(𝑥) − ln 𝑥

• (𝐶𝑓)(Γ)𝑥 ∈ ]0; 𝑒−
1

2[

• (𝐶𝑓)(Γ)𝑥 = 𝑒−
1

2

• (𝐶𝑓)(Γ)𝑥 ∈ ]𝑒−
1

2; +∞[



D (𝐶𝑓) 

𝑓 (𝐶𝑓)

- 0.5 < 𝛼 < 0.62.9 < 𝛽 < 3 

𝑓(0.6) × 𝑓(0.5) < 0𝑓(0.6) ≈ −0.47𝑓(0.5) ≈ 0.08

𝑓(𝑥) = 0𝛼

]0.5; 0.6[

𝑓(2.9) × 𝑓(3) < 0𝑓(3) ≈ 0.03𝑓(2.9) ≈ −0.01

𝑓(𝑥) = 0𝛽]2.9; 3[

E (Γ) (𝐶𝑓) 

F 𝐴 

𝐴 = ∫ (ln 𝑥 − 𝑓(𝑥))𝑑𝑥
𝑒

1

= ∫ (
1

𝑥
+ 2

1

𝑥
ln 𝑥) 𝑑𝑥

𝑒

1

= [ln 𝑥 + 2
(ln 𝑥)2

2
]
1

𝑒

 

= [ln 𝑥 + (ln 𝑥)2]1
𝑒 = 2 𝑐𝑚2

♥♥

 



♦

I) 𝑎𝑏𝑐 

 {

𝑙𝑖𝑚
𝑥→+∞

𝑓(𝑥) = 1

𝑓(0) = 2

𝑓′(0) = 0

𝑙𝑖𝑚
𝑥→+∞

𝑓(𝑥) = 1 ⟹ 𝑙𝑖𝑚
𝑥→+∞

((𝑎𝑥 + 𝑏)𝑒−𝑥 + 𝑐) = 1 ⟹ 𝑐 = 1

𝑓(0) = 0 ⟹ (𝑎(0) + 𝑏)𝑒−(0) + 𝑐 = 2 ⟹ 𝑏 + 𝑐 = 2 ⟹ 𝑏 = 1

𝑓′(𝑥) = 𝑎𝑒−𝑥 − (𝑎𝑥 + 𝑏)𝑒−𝑥 = (𝑎 − 𝑏 − 𝑎𝑥)𝑒−𝑥

𝑓′(0) = 0 ⟹ (𝑎 − 𝑏 − 𝑎(0))𝑒−(0) = 0 ⟹ 𝑎 − 𝑏 = 0 ⟹ 𝑎 = 𝑏 ⟹ 𝑎 = 1

II)  
A 𝑓 

𝑔(𝑥) = (𝑥 + 1)𝑒−𝑥

𝑢(𝑥) = 𝑡 + 1𝑣′(𝑡) = 𝑒−𝑡

𝑢′(𝑡) = 1𝑣(𝑡) = −𝑒−𝑡

𝐺(𝑥) = ∫ (𝑡 + 1)𝑒−𝑡𝑑𝑡
𝑥

−1

= [−(𝑡 + 1)𝑒−𝑡]−1
𝑥 −∫ −𝑒−𝑡𝑑𝑡

𝑥

−1

 

= [−(𝑡 + 1)𝑒−𝑡]−1
𝑥 − [𝑒−𝑡]−1

𝑥 = [−(𝑡 + 2)𝑒−𝑡]−1
𝑥 = −(𝑥 + 2)𝑒−𝑥 + 𝑒

B 𝐴 = 𝑒 − 2

𝐴 = ∫ 𝑓(𝑥)𝑑𝑥
0

−1

= ∫ ((𝑥 + 1)𝑒−𝑥 + 1)𝑑𝑥
0

−1

= ∫ (𝑥 + 1)𝑒−𝑥𝑑𝑥
0

−1

+∫ 𝑑𝑥
0

−1

 

= [−(𝑥 + 2)𝑒−𝑥]−1
0 + [𝑥]−1

0 = [−(𝑥 + 2)𝑒−𝑥 + 𝑥]−1
0  

= (𝑒 − 1)  𝑐𝑚2

♦

A 𝐴𝐵 

𝑝(𝐴) =
𝐴3
2 + 𝐴4

2 + 𝐴2
2

𝐴9
2 =

20

72
=
5

18
 

𝑝(𝐵) =
𝐴4
1𝐴8
1

𝐴9
2 =

32

72
=
4

9

B  

𝑝(𝐶) = 1 − 𝑃(𝐴) = 1 −
20

72
=
52

72
=
13

18

 



C  

𝑝𝐵(𝐴) =
𝑝(𝐴 ∩ 𝐵)

𝑝(𝐵)
=

𝐴4
2

𝐴9
2

32
72

=

12
72
32
72

=
3

8

D  
𝑋 

𝑋(Ω) = {0; 1; 2}

𝑝(𝑋 = 0) =
𝐴5
2

𝐴9
2 =

20

72
=
5

18
 

𝑝(𝑋 = 1) =
2𝐴4
1𝐴5
1

𝐴9
2 =

40

72
=
5

9
 

𝑝(𝑋 = 2) =
𝐴4
2

𝐴9
2 =

12

72
=
1

6

210𝑥𝑖
12

72

40

72

20

72
𝑝(𝑋 = 𝑥𝑖)

𝐸(𝑋) 

𝐸(𝑋) = 0
20

72
+ 1

40

72
+ 2

12

72
=
8

9
• 𝐸(1443𝑋 + 2022) 

𝐸(1443𝑋 + 2022) = 1443𝐸(𝑋) + 2022 =
9914

3

♦

I)  
A 𝑓 

𝑓′(𝑥) =
2𝑥(2𝑥 − 1) − 2𝑥2

(2𝑥 − 1)2
=
2𝑥(𝑥 − 1)

(2𝑥 − 1)2
> 0

𝑓[1; +∞[

+∞1𝑥
+𝑓′(𝑥)

+∞

𝑓(𝑥)

1

B 𝑥 ≥ 1𝑓(𝑥) ≥ 1 

𝑓𝑓(𝑥) ≥ 1

II)  
A 𝑛𝑢𝑛 ≥ 1 

𝑢𝑛 ≥ 1…𝑃(𝑛)

𝑢0 ≥ 12 ≥ 1𝑃(𝑛)𝑛 = 0

𝑢𝑛 ≥ 1𝑢𝑛+1 ≥ 1



𝑢𝑛 ≥ 1

𝑓[1; +∞[

𝑢𝑛 ≥ 1 ⟹ 𝑓(𝑢𝑛) ≥ 𝑓(1) ⟹ 𝑢𝑛+1 ≥ 1

𝑃(𝑛)𝑛 ∈ ℕ

B (𝑢𝑛) 

𝑢𝑛+1 − 𝑢𝑛 =
(𝑢𝑛)

2

2𝑢𝑛 − 1
− 𝑢𝑛 =

−(𝑢𝑛)
2 + 𝑢𝑛

2𝑢𝑛 − 1
=
𝑢𝑛(1 − 𝑢𝑛)

2𝑢𝑛 − 1

𝑢𝑛 ≥ 11 − 𝑢𝑛 ≤ 0

𝑢𝑛 ≥ 12𝑢𝑛 − 1 ≥ 1

𝑢𝑛(1 − 𝑢𝑛)

2𝑢𝑛 − 1
< 0

(𝑢𝑛)

(𝑢𝑛)1

C  
(𝑤𝑛)2𝑤0

𝑤𝑛+1 = ln(𝑣𝑛+1) = ln (
𝑢𝑛+1 − 1

𝑢𝑛+1
) = ln(

(𝑢𝑛)
2

2𝑢𝑛 − 1
− 1

(𝑢𝑛)
2

2𝑢𝑛 − 1

) = ln (
(𝑢𝑛)

2 − 2𝑢𝑛 + 1

(𝑢𝑛)
2

) 

= ln (
(𝑢𝑛 − 1)

2

(𝑢𝑛)
2
) = 2 ln (

𝑢𝑛 − 1

𝑢𝑛
) = 2 ln(𝑣𝑛) = 2𝑤𝑛

( )0 0

1
ln ln

2
w v

 
= =  

 

(𝑣𝑛)2− ln 2

𝑛𝑤𝑛 

𝑤𝑛 = ln (
1

2
) × (2)𝑛 = ln ((

1

2
)
2𝑛

)

• 𝑛𝑣𝑛 

𝑤𝑛 = ln(𝑣𝑛) ⟹ 𝑒𝑤𝑛 = 𝑣𝑛⟹ 𝑣𝑛 = 𝑒
ln((

1
2
)
2𝑛

)
⟹ 𝑣𝑛 = (

1

2
)
2𝑛

D 𝑢𝑛𝑛 

𝑣𝑛 =
𝑢𝑛 − 1

𝑢𝑛
⟹ 𝑣𝑛𝑢𝑛 = 𝑢𝑛 − 1 ⟹ 𝑢𝑛 =

1

1 − 𝑣𝑛
⟹ 𝑢𝑛 =

1

1 − (
1
2
)
2𝑛

• (𝑢𝑛) 

𝑙𝑖𝑚
𝑛→+∞

(𝑢𝑛) = 𝑙𝑖𝑚
𝑛→+∞

(
1

1 − (
1
2
)
2𝑛
) = 1



2
1

lim 0
2

n

n→

  
  =    

(−1 <
1

2
< 1)

E  
𝑛𝑆𝑛 

𝑆𝑛 = 𝑤0 + 𝑤1 +⋯+ 𝑤𝑛 = ln (
1

2
)(
1 − 2𝑛+1

1 − 2
) = ln(2) (1 − 2𝑛+1)

𝑛𝑃𝑛 

𝑃𝑛 = 𝑣0 × 𝑣1 × …× 𝑣𝑛 = 𝑒
𝑤0 × 𝑒𝑤1 × …× 𝑒𝑤𝑛 = 𝑒𝑤0+𝑤1+⋯+𝑤𝑛 = 𝑒𝑆𝑛 = 𝑒ln(2)(1−2

𝑛+1) 

= 2(1−2
𝑛+1)

♦

I)  
A 𝑔 

-  
• 𝑙𝑖𝑚
𝑥→+∞

𝑔(𝑥) = 𝑙𝑖𝑚
𝑥→+∞

(𝑒−𝑥𝑒2 − 𝑥𝑒−𝑥𝑒2 + 1) = 1 

• 𝑙𝑖𝑚
𝑥→−∞

𝑔(𝑥) = +∞

- 

𝑔′(𝑥) = −𝑒2−𝑥 − (1 − 𝑥)𝑒2−𝑥 = (𝑥 − 2)𝑒2−𝑥

𝑒2−𝑥 > 0g′(𝑥)𝑥 − 2

𝑥 − 2 = 0 ⟹ 𝑥 = 2

- 

+∞2−∞𝑥
+0−𝑔′(𝑥)

1+∞

𝑔(𝑥)

0

B 𝑥ℝ𝑔(𝑥) ≥ 0 

𝑔𝑔(𝑥) ≥ 0𝑔

II)  
A 𝑙𝑖𝑚

𝑥→+∞
𝑓(𝑥)𝑙𝑖𝑚

𝑥→−∞
𝑓(𝑥) 

• 𝑙𝑖𝑚
𝑥→+∞

𝑓(𝑥) = 𝑙𝑖𝑚
𝑥→+∞

(𝑥 − 2 − (−𝑥)𝑒−𝑥𝑒2) = +∞

• 𝑙𝑖𝑚
𝑥→−∞

𝑓(𝑥) = −∞

B 𝑙𝑖𝑚
𝑥→+∞

[𝑓(𝑥) − (𝑥 + 2)] 

𝑙𝑖𝑚
𝑥→+∞

[𝑓(𝑥) − (𝑥 + 2)] = 𝑙𝑖𝑚
𝑥→+∞

[𝑥𝑒2−𝑥] = 𝑙𝑖𝑚
𝑥→+∞

[−(−𝑥)𝑒−𝑥𝑒2] = 0

(𝐶𝑓)+∞𝑦 = 𝑥 + 2

(𝐶𝑓)(Δ)

𝑓(𝑥) − (𝑥 + 2) = 𝑥𝑒2−𝑥

𝑒2−𝑥 > 0𝑥

+∞0−∞𝑥
+0−𝑔′(𝑥)



- (𝐶𝑓)(Δ)𝑥 ∈ ]−∞; 0[

- (𝐶𝑓)(Δ)𝑥 = 0

- (𝐶𝑓)(Δ)𝑥 ∈ ]0;+∞[

C 𝑥 ∈ ℝ𝑓′(𝑥) = 𝑔(𝑥) 
𝑓′(𝑥) = 1 + 𝑒2−𝑥 − 𝑥𝑒2−𝑥 = (1 − 𝑥)𝑒2−𝑥 + 1 = 𝑔(𝑥)

𝑓

𝑓′(𝑥)𝑔(𝑥)

+∞−∞𝑥

+𝑓′(𝑥)

+∞

𝑓(𝑥)

−∞

D 𝑓(𝑥) = 0𝛼]0.31; 0.32[ 

𝑓ℝ

𝑓(0.31) × 𝑓(0.32) < 0𝑓(0.31) ≈ −0.01𝑓(0.32) ≈ 0.04

𝑓(𝑥) = 0𝛼

]0.31; 0.32[

E (𝐶𝑓) 

𝑓′(𝑥) = 𝑔(𝑥)

𝑓′′(𝑥) = 𝑔′(𝑥)

𝑓′′(𝑥)𝑔′(𝑥)

+∞2−∞𝑥
+0−𝑓′′(𝑥)

𝑥 = 2

(𝐶𝑓)Ω(2; 𝑓(2))Ω(2; 2)

F (𝐶𝑓)(𝑇)(Δ) 
𝑓′(𝑎) = 1 ⟹ (1 − 𝑎)𝑒2−𝑎 + 1 = 1 ⟹ (1 − 𝑎)𝑒2−𝑎 = 0 ⟹ 1 − 𝑎 = 0 ⟹ 𝑎 = 1

(𝐶𝑓)(Δ)𝑥 = 1

- (𝑇):

(𝑇): 𝑦 = 𝑓′(1)(𝑥 − 1) + 𝑓(1) = 𝑥 + 𝑒 − 2

G (𝑇)(Δ)(𝐶𝑓) 



H  

𝑓(𝑥) = 𝑥 + 𝑚(𝐶𝑓)

𝑦𝑚 = 𝑥 +𝑚

𝑚 < −2

𝑚 = −2

−2 < 𝑚 < 𝑒 − 2

𝑚 = 𝑒 − 2𝑥 = 1

𝑚 > 𝑒 − 2

♥♥




