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𝑓

−∞           
1

2
                   1                        

3

2
            + ∞𝑥

 −          0      +        +         0           −𝑓′(𝑥)

 

𝑓(𝑥)

𝑓(𝑥)𝑓(𝑥) = 𝑎𝑥 + 𝑏 +
𝑐

𝑥−1

𝑐  , 𝑏  , 𝑎

1 𝑓′(𝑥)

2 𝑓

 𝑐  , 𝑏  , 𝑎

 lim
𝑥

<
→1

𝑓(𝑥)lim
𝑥

>
→1

𝑓(𝑥)

1

2

3

4
𝑓

3  𝑐 =
1

4
  𝑏 = 1𝑎 = 1

(𝐶)𝑓

 𝑥(+∞)(−∞)

(𝐶)(∆)𝑦 = 𝑥 + 1

 (𝐶)(∆)

ω(1; 2)(𝐶)

 (𝐶)

4 λλ

𝑓(𝑥) = |𝜆|

    

𝑃ℝ

𝑃(𝑥) = 𝑥3 − 4𝑥2 + 4𝑥 +
1

2

1 𝑃ℝ

2 𝑃(𝑥) = 0α

]−
1

2
; 0[

3 𝑃(𝑥)ℝ

4 𝐺ℝ

𝐺(𝑥) =
1

4
𝑥4 −

4

3
𝑥3 + 2𝑥2 +

1

2
𝑥

𝐺ℝ

𝐺(𝛼)  

 

 

 

20093

𝑃(𝑥)

𝑃(𝑥) = 2𝑥2 − 5𝑥 + 2

1 ℝ𝑃(𝑥) = 0

 ]0; +∞[

2(ln 𝑥)2 − 5 ln 𝑥 + 2 > 0    

2 ℝ22𝑥+1 = 5 × 2𝑥 − 2

1 

−∞ −∞ 

+∞ 

3 

+∞ 
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2009

39

 

𝑓 ]−∞; −1[ ∪ ]−1; +∞[(𝐶𝑓)

−∞                       − 1                        + ∞𝑥

𝑓(𝑥)

1 𝑦 = 2(𝐶𝑓)

2 𝑓(𝑥) = 0

3 𝑓(𝑥) > 0

𝑆 =  ]−∞; −1[ ∪ ]−1; +∞[                           

4 ]−∞; −1[ 

𝑓(−2) > 𝑓(𝑥)𝑥 < −2

5 𝐴(−3; 1)(𝐶𝑓)

6 𝑓

 

 𝑓ℝ − {−1}

 𝑓(𝑥) =
𝑥2+3

𝑥+1
                               

(𝐶𝑓)𝑓

(𝑂; 𝑖; 𝑗)

I 1𝑐 , 𝑏 , 𝑎 

𝑥ℝ − {−1}𝑓(𝑥) = 𝑎𝑥 + 𝑏 +
𝑐

𝑥+1
2𝑓

3(𝐶𝑓)

4(∆)𝑦 = 𝑥 − 1

(𝐶𝑓)

5(𝐶𝑓)(∆)

II 1𝑥ℝ − {−1} 

 𝑓′(𝑥) =
(𝑥−1)(𝑥+3)

(𝑥+1)2
   𝑓′𝑓

2𝑓

3(𝐷)(𝐶𝑓)

0

III 1𝐴(−1; −2)(𝐶𝑓) 

2  (∆)  (𝐷)  (𝐶𝑓) 

3 𝑚

𝑓(𝑥) = 𝑚 

4 (𝐶𝑓)

(∆) 

𝑥 = 𝑒2 − 1       𝑥 = 1    

8 

𝑓ℝ𝑓(𝑥) = (𝑥 + 𝑎)𝑒−𝑥 + 𝑏
𝑎𝑏(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 (𝐶𝑓)

 𝑓(−3)𝑓(0)𝑓′(−2)

 𝑥𝑓′(𝑥)

(3)  (2)  (1)

𝑓′𝑓

2 𝑥ℝ𝑓(𝑥) = (𝑥 + 3)𝑒−𝑥 − 3

 𝑓

(𝐶𝑓)

 𝑓(𝑥) = −2[0; +∞[

α1,501,52

3 𝑓ℝ 

𝑓(𝑥) = (−𝑥 − 4)𝑒−𝑥𝐼

𝐼 = ∫ 𝑓(𝑥) 𝑑𝑥             
0

−2

 𝑓′(𝑥)𝑓ℝ

 𝐼 

4,5 < 𝐼 < 5 

  𝐼 

 
  
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

+∞ +∞ 

2 2 



3  
 

  

2010 

47

 𝑓]0; +∞[ 

𝑓(𝑥) = (ln(𝑥))2 + 2 ln(𝑥) − 3

(𝐶𝑓)ln 2

1 ]0; +∞[𝑓(𝑥) = 0 

 

𝑓(𝑥)

]0; +∞[ 2 ln(𝑥) + 2 ≥ 0 

2 𝑓′(𝑥)𝑓

3 (𝐶𝑓)

 

 

 

𝑓ℝ
∗

 𝑓(𝑥) =
𝑥3−5𝑥2+4

𝑥2

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 𝑥ℝ
∗

 

𝑓(𝑥) = 𝑥 − 5 +
𝑎

𝑥2𝑎

2 lim
𝑥→−∞

𝑓(𝑥)lim
𝑥→+∞

𝑓(𝑥) lim
𝑥→0

𝑓(𝑥) 

3 𝑥ℝ
∗

 

  𝑓′(𝑥) =
(𝑥−2)(𝑥2+2𝑥+4)

𝑥3𝑓

𝑓

4 (𝐶𝑓)

 

5 (∆)(𝐶𝑓)

1 

6 (∆)(𝐶𝑓) 

7 𝐹𝑓 

]0; +∞[    𝐹(2) = −10 

(𝐶𝑓)

𝑥 = 2       𝑥 = 1    

9 

I 𝑔 ]1; +∞[

 𝑔(𝑥) = 𝑥2 − 2𝑥 − 4 ln(𝑥 − 1)                 
ln 2(Γ)

1 𝑔(𝑥) = 0 

2 𝑔(2) 

3  𝑔(𝑥) = 0α 

2,87 < 𝛼 < 2,88 

4 𝑥   𝑔(𝑥) ]1; +∞[ 

II 𝑓]1; +∞[ 

𝑓(𝑥) = 𝑥 − 3 + 4
ln(𝑥 − 1)

𝑥 − 1
+

5

𝑥 − 1
(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 𝑓+∞lim
𝑥→+∞

ln 𝑥

𝑥
= 0 

lim
𝑥

>
→1

𝑓(𝑥)

(∆)𝑦 = 𝑥 − 3

(𝐶𝑓)+∞

(∆)(𝐶𝑓)

(𝐶𝑓)

(∆)

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 𝑥]1; +∞[ 

𝑓′(𝑥) =
𝑔(𝑥)

(𝑥−1)2
𝑓′𝑓

𝑓

3 (∆) (𝐶𝑓)𝑓(𝛼) = 3,9 

4 𝑥 ↦ [ln(𝑥 − 1)]2 

𝑓]1; +∞[ 

∫ 𝑓(𝑥) 𝑑𝑥
5

2
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2011

38

1 ln(−3𝑥 + 2) ≤ ln 3

ℝ       .                [−
1

3
; +∞[     .               [−

1

3
;
2

3
[    .   

2 𝑓]0; +∞[

𝑓(𝑥) =
1

𝑥
𝐹𝑓]0; +∞[

𝑥 = 𝑒

    𝐹(𝑥) = −1 + ln 𝑥    .           𝐹(𝑥) = 𝑒−2 −
1

𝑥2
     .

𝐹(𝑥) = ln 𝑥     .      

3 𝑔 ∶ 𝑥 ↦
𝑥2

4
[−2; 2]

1

3
     .                    3       .                      

4

3
     .

 

1  𝑓ℝ 

𝑓(𝑥) = 𝑒2𝑥 − 𝑒𝑥 − 𝑥 − 2

 𝑓+∞−∞ 

lim
𝑥→+∞

𝑥

𝑒2𝑥
= 0

 𝑓ℝ

𝑓′𝑓′(𝑥) = (𝑒𝑥 − 1)(2𝑒𝑥 + 1) 

𝑥𝑓′(𝑥)

𝑓

2 (𝐶)𝑓

(𝑂; 𝑖; 𝑗)]−∞; 1]

 (𝑑)𝑦 = −𝑥 − 2

(𝐶)−∞

(𝐶)(𝑑)

 𝑓(𝑥) = 0β   𝛼 

0,81 < 𝛽 < 0,82         − 2,11 < 𝛼 < −2,10 

(𝑑)(𝐶)

3 𝐹𝑓]−∞; 1] 

7

𝑓ℝ 

𝑓(𝑥) =
𝑥2−𝑥+1

𝑥2+1

(𝐶)𝑓

(𝑂; 𝑖; 𝑗)

1𝑐𝑚4𝑐𝑚

1 𝑥 

𝑓(𝑥) = 1 −
𝑥

𝑥2+1
 

2 𝑓−∞+∞

(𝐶) 

3 (𝐶)(∆)

𝑦 = 1

 

4 𝑓′(𝑥)𝑓

 

5 𝑥  

𝑓(−𝑥) = 2 − 𝑓(𝑥)                     

(𝐶)

6 (∆)(𝐶)

7 ∫
𝑥

𝑥2+1
𝑑𝑥

1

0

(𝐶)

𝑥 = 1        𝑥 = 0
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2012 

6

(𝐶𝑓)𝑓

[1; +∞[ 𝑓(𝑥) = 𝑎𝑥 + 𝑏 + 𝑐𝑥 ln 𝑥

𝑐      𝑏  , 𝑎

1 𝑓𝑓+∞ 

2 𝑐   𝑎  𝑓′(𝑥)𝑓′ 

𝑓[1; +∞[

 

𝑓(5) = 16 − 10 ln 5
𝑓(𝑥) = 3𝑥 + 1 − 2𝑥 ln 𝑥

1

𝑓

3 𝑓(𝑥) = 0α

[1; +∞[4,95 < 𝛼 < 4,96

4 𝑆𝑆 = ∫ 𝑓(𝑥) 𝑑𝑥
𝛼

1
 

α𝑓(𝑥) = 0

   𝑔 ∶ 𝑥 ↦ 2𝑥2 + 𝑥 − 𝑥2 ln 𝑥     

𝑓[1; +∞[

 𝑆α

𝑆 =
1

2
𝛼(𝛼 + 1) − 3𝑆

65 

𝑓[−1; +∞[

 𝑓(𝑥) = (𝑥 + 1)𝑒1−𝑥

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 (∆)(𝐶𝑓)

1𝑦 = −𝑥 + 3 

2 𝑔[−1; +∞[ 

𝑔(𝑥) = −𝑥𝑒1−𝑥 + 1 
 𝑔 

 𝑔(1)𝑔(𝑥)

[−1; +∞[ 

3 ℎ[−1; +∞[ 

ℎ(𝑥) = (𝑥 + 1)𝑒1−𝑥 + 𝑥 − 3

 𝑥[−1; +∞[ 

ℎ (𝑥) = 𝑓(𝑥) + 𝑥 − 3        

lim
𝑥→+∞

ℎ(𝑥) = +∞                            

 𝑥[−1; +∞[

  ℎ ′(𝑥) = 𝑔(𝑥)               ℎ

ℎ(𝑥) = 0

[−1; +∞[

ℎ(𝑥)(𝐶𝑓)

(∆)

(∆)(𝐶𝑓)

𝑓]−1; +∞[

𝑓(𝑥) =
1

3
𝑥3 + 100 +

57600

𝑥+1
              

1 𝑓−1+∞

2 𝑥]−1; +∞[

 𝑓 ′(𝑥) =
(𝑥2+𝑥−240)(𝑥2+𝑥+240)

(𝑥+1)2
         

𝑓]−1; +∞[

𝐻ℎ: 𝑥 ↦
1

𝑥+1

]−1; +∞[𝑥 = 0

3 

5200

𝐶𝑚𝑥

[5; 200]𝑓

𝑥[5; 200]𝐶𝑚(𝑥) = 𝑓(𝑥)

 

 𝐶(𝑥)𝑥

𝐶′(𝑥) = 𝐶𝑚(𝑥) 

𝐶(𝑥)

540 000 𝐷𝐴

15
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2013 

77

𝑓ℝ
∗

𝑓(𝑥) = 2𝑥 − 1 +
1

𝑒𝑥−1
                                    

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 lim
𝑥

<
→0

𝑓(𝑥)lim
𝑥

>
→0

𝑓(𝑥) 

lim
𝑥→+∞

𝑓(𝑥)lim
𝑥→−∞

𝑓(𝑥)

2 (∆)𝑦 = 2𝑥 − 1 

(𝐶𝑓)

𝑥

𝑓(𝑥) = 2𝑥 − 2 +
𝑒𝑥

𝑒𝑥−1
     

(∆′)𝑦 = 2𝑥 − 2(𝐶𝑓)

3 𝑥    

𝑓′(𝑥) =
2𝑒2𝑥−5𝑒𝑥+2

(𝑒𝑥−1)2
                               

𝑓

4 (∆)(∆′)(𝐶𝑓) 

5 ∫ 𝑓(𝑥) 𝑑𝑥
2

1
 

 

I  𝑔]0; +∞[ 

𝑔(𝑥) =
−𝑥2+𝑥+2

𝑥2

1 𝑥𝑔(𝑥) 

2 𝑥]0; +∞[ 

𝑔(𝑥) = −1 +
1

𝑥
+

2

𝑥2

𝑔]0; +∞[

II 𝑓]0; 8] 

𝑓(𝑥) = 3 − 𝑥 −
2

𝑥
+ ln 𝑥

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 𝑓𝑔 

]0; 8]1

𝑓]0; 8]

lim
𝑥

>
→0

𝑓(𝑥)

𝑓 

2 𝑓(𝑥) = 0α 

3,8 < 𝛼 < 3,9

3 (𝐶𝑓) 

III ℎ]−
2

3
; 2] 

ℎ(𝑥) = 𝑓(3𝑥 + 2)              

1 −
2

3
< 𝑥 ≤ 00 < 3𝑥 + 2 ≤ 2

0 ≤ 𝑥 ≤ 22 ≤ 3𝑥 + 2 ≤ 8

2 ℎ′(𝑥)ℎ(𝑥) 

3 ℎ
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2014 

47

 

1 𝑥 

(2𝑥 + 1)(𝑥2 − 5𝑥 + 6) = 2𝑥3 − 9𝑥2 + 7𝑥 + 6 

ℝ

2(ln 𝑥)3 − 9(ln 𝑥)2 + 7 ln 𝑥 + 6 = 0

6𝑒−3𝑥 + 7𝑒−2𝑥 − 9𝑒−𝑥 + 2 = 0

ℝ 

2𝑒3𝑥 − 9𝑒2𝑥 + 7𝑒𝑥 + 6 ≤ 0

2 ℝ 

log(𝑥2 + 100) = 1 + log 2 + log 𝑥

I  𝑔]0; +∞[ 

𝑔(𝑥) = 1 − 𝑥2 − ln 𝑥
1 𝑔 

2 𝑔(1)𝑥𝑔(𝑥)

II 𝑓]0; +∞[ 

𝑓(𝑥) = 𝑥 − 1 −
ln 𝑥

𝑥
(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 lim
𝑥→+∞

𝑓(𝑥)lim
𝑥→+∞

ln 𝑥  

𝑥
= 0

lim
𝑥

>
→0

𝑓(𝑥) 

2 𝑥 ]0; +∞[ 

𝑓′(𝑥) =
−𝑔(𝑥)

𝑥2
    𝑓

𝑓

3 (𝐷)𝑦 = 𝑥 − 1 

(𝐶𝑓) 

(𝐶𝑓)(𝐷)

4 𝐴(𝐶𝑓)

(𝑇)(𝐷)(𝑇)

5 (𝐷)(𝑇)(𝐶𝑓) 

6 𝑓[1; 3]

7 

𝑓]0; +∞[

𝑓(𝑥) = 6(1 − 2𝑥)𝑒−𝑥 + 5
(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

I 1lim
𝑥→+∞

𝑓(𝑥) 

lim
𝑥→+∞

𝑥𝑒−𝑥 = 0 

2 𝑓 

3 (𝐶𝑓) 

4 𝑓(𝑥) = 3,5[0; 7] 

β   𝛼 

2,9 < 𝛽 < 3                  0,7 < 𝛼 < 0,8           

[0; 7]𝑓(𝑥) ≤ 3,5 

5 𝑏     𝑎 

𝑔[0; 7]𝑔(𝑥) = (𝑎𝑥 + 𝑏)𝑒−𝑥

ℎ[0; 7]

ℎ(𝑥) = 6(1 − 2𝑥)𝑒−𝑥

𝑓[0; 7]

 

II 𝐶𝑀𝑥

𝑥[0; 7]𝑓 

𝐶𝑀(𝑥) = 𝑓(𝑥)

1 

10−2 

2 

3,5 

3 

 

 𝐶𝑇 

𝐶𝑇(𝑥) = (12𝑥 + 6)𝑒−𝑥 + 5𝑥 + 𝑘𝑘 ∈ ℝ

 𝑘

2𝐶𝑇(0) = 2 
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2015

99

𝑓ℝ𝑓(𝑥) =
4𝑒−𝑥

𝑒−𝑥+1
− 3   

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 𝑥 

𝑓(𝑥) =
4

𝑒𝑥+1
− 3

𝑓−∞+∞

2 𝑓 

3 (𝐶𝑓) 

(𝑇)(𝐶𝑓)

 Ω(0; −1)     

𝑥

𝑓(−𝑥) + 𝑓(𝑥) = −2     (𝐶𝑓)

          

(𝑇)(𝐶𝑓)

4 (𝐶𝑓)

𝑦 = 0    𝑥 = − ln 3   𝑥 = 0 

5 ℎℝℎ(𝑥) = 𝑓(|𝑥|) 

(𝐶ℎ)(𝑂; 𝑖; 𝑗) 

 ℎ 

  (𝐶𝑓) 

(𝐶ℎ)

 
 

(𝑂; 𝑖; 𝑗)

I 𝑓]−1; +∞[ 

𝑓(𝑥) = 𝑎𝑥 + 𝑏 + 3 ln(𝑥 + 1)
𝑏  𝑎

(Γ)𝑓

𝐴(2; −1 + 3 ln 3)

1  

 lim
𝑥→+∞

𝑓(𝑥)lim
𝑥

>
→−1

𝑓(𝑥) 

 𝑓 

2 𝑏  𝑎

II  

𝑓(𝑥) = −𝑥 + 1 + 3 ln(𝑥 + 1)
1 𝑓−1

2 𝑓+∞lim
𝑥→+∞

ln(𝑥+1)

𝑥
= 0

3 𝐵(Γ) 

(𝑇)(Γ)

𝑦 = 𝑥(𝑇) 

𝑚

𝑓(𝑥) = 𝑥 + 𝑚 

4 𝑔]−1; +∞[ 

𝑔(𝑥) = (𝑥 + 1) ln(𝑥 + 1) − 𝑥 
𝑔′(𝑥)𝑓

]−1; +∞[

𝛽  𝛼(Γ)

α ∈ ]7,37 ; 7,38[β ∈ ]−0,37 ; −0,36[

𝑆

(Γ)

  𝑥 = 𝛼         𝑥 = 0

𝑆 = (
1

2
𝛼2 − 2𝛼 − 1) 𝑢𝑎 

𝑆𝑢𝑎

III 7

 

𝐶𝑚1000

[0; 7]𝑓

𝑥 ∈ [0; 7]𝐶𝑚(𝑥) = 𝑓(𝑥)

𝐶𝑇(𝑥)𝑥

1 𝐶𝑇(𝑥)
5

2

2 7 
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2016

47.5

𝑓𝑥ℝ

𝑓(𝑥) = 𝑒𝑥 + 2𝑒−𝑥 − 3

1
𝑓(𝑥) = 0

ln 2    0− ln 2    0ln 3    0

2

𝑓(𝑥)

𝑥+∞−∞+∞−3

3[
𝑙𝑛2

2
; +∞[

𝑓

4

𝑚

𝑓

[0; 2]𝑚

12−1

 

I 𝑔]0; +∞[

𝑔(𝑥) = 𝑎𝑥 + 𝑏 + ln 𝑥𝑏  𝑎

1 𝑏      𝑎𝑔′(2) =
3

2
       𝑔(1) = 2

2 𝑔(𝑥) = 𝑥 + 1 + ln 𝑥
 lim

𝑥
>
→0

𝑔(𝑥)lim
𝑥→+∞

𝑔(𝑥)

 𝑔 

𝑔(𝑥) = 0α

0,2 < 𝛼 < 0,3

 𝑥𝑔(𝑥)

]0; +∞[

II 𝑓]0; +∞[ 

𝑓(𝑥) =
𝑥 ln 𝑥

𝑥 + 1
(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 𝑥]0; +∞[ 

𝑓′(𝑥) =
𝑔(𝑥)

(𝑥+1)2
         𝑓

2 lim
𝑥

>
→0

𝑓(𝑥)lim
𝑥→+∞

𝑓(𝑥) 

lim
𝑥

>
→0

𝑥 ln 𝑥 = 0  

3 𝑓(𝛼) = −𝛼𝑓

4 𝑓(5)     𝑓(1)(𝐶𝑓)]0; 5] 

7 

 

I 𝑔]0; +∞[ 

𝑔(𝑥) = −4 + 2𝑥(1 + ln 𝑥)

1 lim
𝑥

>
→0

𝑔(𝑥)lim
𝑥→+∞

𝑔(𝑥)lim
𝑥

>
→0

𝑥 ln 𝑥 = 0 

2 𝑔]0; +∞[

 

3 𝑔(𝑥) = 0α

1,4 < 𝛼 < 1,5        

4 𝑔(𝑥)]0; +∞[

II 𝑓]0; +∞[ 

𝑓(𝑥) = (2𝑥 − 4) ln 𝑥

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 lim
𝑥

>
→0

𝑓(𝑥)

lim
𝑥→+∞

𝑓(𝑥) 

2 𝑥]0; +∞[ 

𝑓′(𝑥) =
𝑔(𝑥)

𝑥
                         

𝑓

3 (𝐶𝑓) 

4 (𝑇)(𝐶𝑓) 

1

(𝑇)(𝐶𝑓)𝑓(𝛼) ≃ −0,41

5) 𝐹]0; +∞[ 

𝐹(𝑥) = (𝑥2 − 4𝑥) ln 𝑥 −
1

2
𝑥2 + 4𝑥 

 𝐹𝑓]0; +∞[

 (𝐶𝑓)

𝑥 = 2        𝑥 = 1         𝑦 = 0
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88

 

I 𝑔]0; +∞[ 

𝑔(𝑥) = 𝑥2 + 3 ln 𝑥 − 3

1 𝑔 

2 𝑔(𝑥) = 0𝛼

1.40 < 𝛼 < 1.41𝑔(𝑥)𝑥

II 𝑓]0; +∞[ 

𝑓(𝑥) = 𝑥 + 1 −
3ln 𝑥

𝑥

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 lim
𝑥

>
→0

𝑓(𝑥) 

lim
𝑥→+∞

𝑓(𝑥) 

2 𝑥 

𝑓′(𝑥) =
𝑔(𝑥)

𝑥2

3 𝑓

4 (∆)𝑦 = 𝑥 + 1 

(𝐶𝑓)

(𝐶𝑓)(∆)

5 (∆)(𝐶𝑓)𝑓(𝛼) ≃ 1.68 

6 ℎℎ(𝑥) =
1

2
(ln 𝑥)2

𝑥 ⟼
ln 𝑥

𝑥
]0; +∞[

𝑆

(𝐶𝑓)     

𝑦 = 𝑥 + 1           𝑥 = 𝑒            𝑥 = 1

 

𝑓𝐷𝑓

𝐷𝑓 = ]−∞; 0[ ∪ ]0; +∞[            

𝑓(𝑥) =
1

2
𝑒𝑥 −

1

𝑒𝑥 − 1

(𝐶𝑓)         

(𝑂; 𝑖; 𝑗)

1 lim
𝑥→−∞

𝑓(𝑥)lim
𝑥

<
→0

𝑓(𝑥)lim
𝑥

>
→0

𝑓(𝑥) 

lim
𝑥→+∞

𝑓(𝑥)

2 𝑥𝐷𝑓 

𝑓′(𝑥) =
1

2
𝑒𝑥 +

𝑒𝑥

(𝑒𝑥 − 1)2
 

𝑓 

3 (𝐶𝑓)(∆)

𝑦 = 1 

4 (𝑇)(𝐶𝑓)

ln 3 

5 𝑔]0; +∞[ 

𝑔(𝑥) = 𝑓(𝑥) −
9

4
(𝑥 − ln 3) − 1

𝑔

0                                                             + ∞𝑥

+𝑔′(𝑥)

+∞

−∞

𝑔(𝑥)

𝑔(ln 3)𝑔(𝑥)𝑥

]0; +∞[(𝐶𝑓)

(𝑇)

6 𝑓(ln 2)(𝑇)(𝐶𝑓) 

]−∞; 0[ ∪ ]0; 3]          
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I 𝑔ℝ 

𝑔(𝑥) = 2𝑥 − 1 − 𝑒2𝑥

1 𝑔

2 𝑔(𝑥)

II 𝑓ℝ 

𝑓(𝑥) = 𝑥2 − 𝑥 −
1

2
𝑒2𝑥

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)‖𝑖‖ = 2𝑐𝑚

1 lim
𝑥→−∞

𝑓(𝑥)lim
𝑥→+∞

𝑓(𝑥) 

 lim
𝑥→+∞

𝑒2𝑥

𝑥2
= +∞

2 𝑓 

3 𝑓(𝑥) = 0𝛼 

−0.25 < 𝛼 < −0.24          

(𝐶𝑓)𝐴

(0 ;  
−1

2
)     

(𝑇)(𝐶𝑓)𝐴

4 (𝑇)(𝐶𝑓) 

5 𝐴(𝛼)

(𝐶𝑓) 

𝑦 = 0          𝑥 = α          𝑥 = 0

𝐴(𝛼) =
1

3
(4𝛼3 − 12𝛼2 + 6𝛼 + 3) 𝑐𝑚2

 

I 𝑔ℝ 

𝑔(𝑥) = 𝑥3 − 𝑥2 − 1

1 lim
𝑥→−∞

𝑔(𝑥)lim
𝑥→+∞

𝑔(𝑥) 

2 𝑔 

3 𝑔(𝑥) = 0𝛼

1.46 < 𝛼 < 1.48                        

4 𝑔(𝑥)𝑥

II 𝑞

𝐶𝑀

[0; 10] 

𝐶𝑀(𝑞) =
1

2
𝑞2 − 𝑞 + 1 −

1

2
ln(𝑞2 + 1) 

1 𝑞[0; 10] 

𝐶𝑀
′ (𝑞) =

𝑔(𝑞)

𝑞2 + 1

2 𝐶𝑀

 α ≃ 1.47 

3 

 

4 𝐶2 
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𝑓]−2; 8[

𝑓(𝑥) = ln(𝑥 + 2) + ln(−𝑥 + 8) − ln 16

(𝐶𝑓)𝑓

(𝑂; 𝑖; 𝑗)

2𝑐𝑚 

1 𝑓

]−2; 8[ 

2 𝑥]−2; 8[ 

𝑓′(𝑥) =
−2𝑥+6

(𝑥+2)(−𝑥+8)
   𝑓′𝑓

3 𝑓′(𝑥)]−2; 8[

𝑓 

4 (𝐶𝑓) 

5 𝑥]−2; 8[ 

(6 − 𝑥)]−2; 8[ 𝑓(6 − 𝑥) = 𝑓(𝑥)

6 (𝐶𝑓) 

7 𝐹]−2; 8[ 

𝐹(𝑥) = (𝑥 + 2) ln(𝑥 + 2) + (𝑥 − 8) ln(−𝑥 + 8) − 2𝑥 − 𝑥 ln 16

𝐹𝑓]−2; 8[ 

8 𝑐𝑚2

(𝐶𝑓)     

𝑥 = 4        𝑥 = 0       𝑦 = 0 

 

I 𝑔[0; +∞[ 

𝑔(𝑥) = 1 + (1 − 𝑥)𝑒−𝑥+1

𝑔𝑥

[0; +∞[𝑔(𝑥) > 0

II 𝑓[0; +∞[ 

𝑓(𝑥) = 𝑥 + 𝑥𝑒−𝑥+1

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 lim
𝑥→+∞

𝑓(𝑥)(∆) 

𝑦 = 𝑥(𝐶𝑓)

(𝐶𝑓)(∆) 

2 𝑥[0; +∞[

𝑓′(𝑥) = 𝑔(𝑥)  𝑓 

3 𝑓(𝑥) = 4𝛼 

3.75 < 𝛼 < 3.77          

4 (𝑇)(𝐶𝑓)

1(𝑇)(∆)(𝐶𝑓) 

5 𝐹[0; +∞[ 

𝐹(𝑥) =
1

2
𝑥2 − (𝑥 + 1)𝑒−𝑥+1

 𝐹𝑓

[0; +∞[ 

 ∫ 𝑓(𝑥)𝑑𝑥
4

1

 

6 𝐶𝑚𝑞

0 ≤ 𝑞 ≤ 7𝑓

𝐶𝑚(𝑞) = 𝑓(𝑞)𝑞 ∈ [0; 7]

 

 

4 

 𝐶𝑇
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