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𝑓  ℝ𝑓(𝑥) = 𝑥3 − 3𝑥

(𝐶𝑓)𝑓

(𝑂; 𝑖; 𝑗)

1 𝑓(−1)       𝑓(−2)

2 lim
𝑥→−∞

𝑓(𝑥)lim
𝑥→+∞

𝑓(𝑥) 

𝑓′(𝑥)

𝑓

3 ℝ𝑓(𝑥) = 0 

(𝐶𝑓)

(∆)(𝐶𝑓)

0

(𝐶𝑓)(∆)

(𝐶𝑓)(∆)

 

(𝐶)𝑓

[−1; +∞[(∆)(𝐶)

2

1 𝑓+∞ 

 𝑓[−1; +∞[

 𝑓 

2  

𝑓1(𝑥) =
1

3
𝑥3 − 2𝑥2 + 3𝑥 + 1              

 𝑓2(𝑥) =
1

3
𝑥3 − 2𝑥2 + 3𝑥 − 1                   

     𝑓3(𝑥) = −
1

3
𝑥3 − 2𝑥2 + 3𝑥 − 1            

𝑓

3 𝑓

 

4 (∆) 

5 (𝐶) 

6 𝑦 = −1

𝑥𝑓(𝑥) < −1 

7 (𝐶)(𝐷)

𝑦 = 3𝑥 − 1 

 

 



2  
 

  

2009

98

  

𝑓ℝ − {−1}

𝑓(𝑥) =
𝑥−3

𝑥+1

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 𝑓 

 𝑓(𝑥) = 1 +
𝑎

𝑥+1
                 

𝑎

2 𝑓(+∞)(−∞)(−1) 

 

3 𝑓′(𝑥)𝑓 

4 (∆)(𝐶𝑓)

3 

5 (𝐶𝑓)

 

6 (∆)(𝐶𝑓)

 

 

  

𝑓]2; +∞[

𝑓(𝑥) = −2 +
3

𝑥−2

1𝑓

 𝑓(𝑥) =
−2𝑥 + 7

𝑥 − 2
   (2          𝑓(𝑥) =

7 + 2𝑥

𝑥 − 2
    (1         

   𝑓(𝑥) =
−2𝑥 − 7

𝑥 − 2
    (3

2𝑓′ 𝑓]2; +∞[

 𝑓′(𝑥)

 𝑓′(𝑥) =
−2

(𝑥 − 2)2
   (2      𝑓′(𝑥) =

3

(𝑥 − 2)2
  (1         

           𝑓′(𝑥) =
−3

(𝑥 − 2)2
    (3

3𝑓(𝑥)(+∞)

−2   (3               + 3   (2               + ∞   (1  

4(𝐶𝑓)

𝑦 = 2   (3            𝑥 = 3   (2            𝑥 = 2   (1     

5(𝐶𝑓)

𝑥0 = 3

 𝑦 + 3𝑥 − 10 = 0    (2         𝑦 = −
1

3
𝑥 + 10   (1         

        𝑦 = 3𝑥 − 10     (3
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2010 

97

  

𝑓ℝ

𝑓(𝑥) = 2𝑥3 − 9𝑥2 + 12𝑥 − 5

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 lim
𝑥→+∞

𝑓(𝑥)lim
𝑥→−∞

𝑓(𝑥) 

2 𝑓  

3 𝐼 (
3

2
; −

1

2
)

(𝐶𝑓) 

4 (∆)(𝐶𝑓)𝐼

5 𝑥 

𝑓(𝑥) = (𝑥 − 1)2(2𝑥 − 5)

(𝐶𝑓) 

6 (∆)(𝐶𝑓)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

𝑓[−2; 2]

(𝐶𝑓)

1  𝑓′(1)𝑓′(−1)𝑓′ 

𝑓 

(−2)(−1)

𝑓

𝑓 

[−2; 2]       

2 𝑓

 𝑓 (
3

2
)𝑓(√3) 

3 𝐴(𝐶𝑓)

(0; −2)𝑓′(0) = 3

(𝐶𝑓)𝐴
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2011

88

  

 𝑓 ]−∞; 2[ ∪ ]2; +∞[

𝑓(𝑥) =
𝑥+2

𝑥−2

(𝐶)𝑓

(𝑂; 𝑖; 𝑗)

1 𝑓

(𝐶)

 

2 𝑓′(𝑥) 

3 𝑓 

4 (𝐶)

 

5 (∆)(𝐶)

4 

6 (∆)(𝐶)

 

  𝐶𝑔

𝑔

ℝ𝑔(𝑥) = −𝑥2 + 2𝑥 + 3 

 

1 𝑔ℝ 

2 𝑥𝑔(𝑥) ℝ 

 𝑓ℝ 

𝑓(𝑥) =
1

3
𝑥3 − 𝑥2 − 3𝑥 + 3

𝐶𝑓𝑓

(𝑂; 𝑖; 𝑗)

1 𝑓′(𝑥) = −𝑔(𝑥)𝑓′(𝑥)

ℝ 

2 𝑓+∞−∞ 

3 𝑓(−1)𝑓(3)

𝑓  

4 𝐶𝑓

5 

5 ℝ𝑓(𝑥) = 𝑔(𝑥)

𝐶𝑔𝐶𝑓 
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2012 

88 
  

 𝑓ℝ

𝑓(𝑥) = −𝑥3 + 3𝑥2 − 4

(𝐶)

(𝑂; 𝑖; 𝑗)

1 𝑓−∞+∞ 

2 𝑓′(𝑥)𝑓′

𝑓 

3 𝑓 

4 (∆) 

(𝐶)1

𝑥

𝑓(𝑥) − (3𝑥 − 5) = −(𝑥 − 1)3 

(𝐶)

 (∆) 

5 𝑓(−1) (∆)

(𝐶𝑓) 

  

𝑓]−1; +∞[

𝑓(𝑥) = 2 −
𝑎

𝑥+1
                  𝑎

(𝐶)𝑓

(𝑂; 𝑖; 𝑗)

1 (𝐶)𝑎 = 3 

2 lim
𝑥

>
→−1

𝑓(𝑥)lim
𝑥→+∞

𝑓(𝑥) 

𝑓′(𝑥)𝑓

]−1; +∞[𝑓′𝑓

3 ]−1; +∞[𝑓′(𝑥) =
3

4
 

(𝐷)𝑦 =
3

4
𝑥 − 1

(∆)(𝐶)

(𝐷)

4 𝑓 (
1

2
)𝑓(𝑥) ≥ 0
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2013 

88

(𝐶)𝑓

ℝ𝑓(𝑥) = 𝑥3 − 4𝑥2 + 4𝑥

(∆)(𝐶)𝑂

𝑦 = 𝑔(𝑥)

I 

1 (𝐶) 

 

2 𝑓(𝑥) ℝ 

3  

𝑓(𝑥) = 𝑔(𝑥) 

II 𝑓 

1 𝑓 

−∞+∞ 

𝑓′(𝑥)

𝑓

2 𝑥 

𝑓(𝑥) = 𝑥(𝑥 − 2)2

(𝐶)

3 𝑔(𝑥) = 4𝑥 

(𝐶)(∆)

4 (𝐶)
4

3

5 𝑚

𝑓(𝑥) = 𝑚 

𝑓 ]−∞; 2[ ∪ ]2; +∞[

 𝑓(𝑥) =
2𝑥−1

2𝑥−4

(𝐶)

(𝑂; 𝑖; 𝑗)

1 𝑥]−∞; 2[ ∪ ]2; +∞[ 

𝑓(𝑥) = 1 +
3

2𝑥 − 4

2 𝐴 (1; −
1

2
)(𝐶) 

3 𝑓  

 

(𝐶)

 

4 𝑓′(𝑥)𝑓 

5 (𝐶)

−
3

2
 

6 (𝐶)

7 (𝐶)

(𝐶1)(𝐶2) (𝐶3)
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2014 

98

𝑓 ℝ − {−2}

 𝑓(𝑥) =
2𝑥+1

𝑥+2

(𝐶𝑓)𝑓

(𝑂; 𝑖; 𝑗)

1 α𝑥 

ℝ − {−2}𝑓(𝑥) = 𝛼 −
3

𝑥+2

2  (𝐶𝑓)

 

3 𝑓

4 𝑥ℝ − {−2} 

𝑓′(𝑥) =
3

(𝑥+2)2
    𝑓′𝑓

𝑓 

5  (𝐶𝑓)

 

6 (∆) (𝐶𝑓) 

−1

(∆′) (𝐶𝑓)

(∆) 

7  (∆)(𝐶𝑓)

 

𝑓ℝ(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

(𝑇)(𝐶𝑓)𝐴(1; 3)

 

I 

1 𝑓−∞+∞ 

2 𝑓ℝ

 

3 (𝑇) 

(𝐶𝑓)(𝑇)

𝐴(𝐶𝑓) 

4 𝑓(𝑥) > 5 

II 𝑓ℝ 

    𝑓(𝑥) = 𝑥3 + 𝑎𝑥2 + 𝑏  𝑎𝑏

1 𝑎𝑏 

2  

 𝑓 

 (𝑇) 

𝐴 

 𝑓(𝑥) > 5
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2015

88

𝑓 ℝ − {2} 𝑓(𝑥) =
−𝑥+3

𝑥−2

(𝐶𝑓)𝑓

(𝑂; 𝑖; 𝑗)

1   lim
𝑥→−∞

𝑓(𝑥)lim
𝑥→+∞

𝑓(𝑥)     lim
𝑥

<
→2

𝑓(𝑥) 

lim
𝑥

>
→2

𝑓(𝑥)

(𝐶𝑓)

2 𝑓′(𝑥)𝑓 

3 𝑓 

4 𝑎𝑏(∆) 

𝑦 = 𝑎𝑥 + 𝑏           

𝑎𝑏(∆)

(𝐶𝑓)0

5 𝑥ℝ − {2} 

𝑓(𝑥) = −1 +
1

𝑥−2
 

(𝐶𝑓)

 

6  (∆)(𝐶𝑓) 

 

 𝑓ℝ

𝑓(𝑥) = 𝑥3 − 3𝑥 + 2

(𝐶𝑓)𝑓

(𝑂; 𝑖; 𝑗)

1 𝑓−∞+∞ 

2 𝑓

 

3 (𝐶𝑓)

 

4 (𝑇)(𝐶𝑓)

0 

5 𝑓(−2)𝑓(2)(𝑇)(𝐶𝑓) 

6 (∆)𝑦 = 𝑥 + 2 

 ℝ

𝑓(𝑥) ≥ 𝑥 + 2 
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2016

88

𝑓 ]−∞; −1[ ∪ ]−1; +∞[

 𝑓(𝑥) =
4−𝑥

𝑥+1
          

(𝐶𝑓)𝑓

(𝑂; 𝑖; 𝑗)

1   lim
𝑥→−∞

𝑓(𝑥)lim
𝑥→+∞

𝑓(𝑥)     lim
𝑥

<
→−1

𝑓(𝑥) 

lim
𝑥

>
→−1

𝑓(𝑥) 

(𝐶𝑓)

2 𝑓 

3 (𝐶𝑓)(𝑇1) (𝑇2)

−5

 

4 (𝑇1) (𝑇2)(𝐶𝑓) 

 

 

   𝑓ℝ

𝑓(𝑥) = 𝑥3 − 6𝑥2 + 9𝑥

(𝐶𝑓)

(𝑂; 𝑖; 𝑗)

1 lim
𝑥→−∞

𝑓(𝑥) lim
𝑥→+∞

𝑓(𝑥)      

2 𝑥 

𝑓′(𝑥) = (3𝑥 − 3)(𝑥 − 3)

𝑓

 

3 (𝑇)(𝐶𝑓) 

𝐸2

𝑥

𝑓(𝑥) − (−3𝑥 + 8) = (𝑥 − 2)3

(𝐶𝑓)

(𝑇)

𝐸(𝐶𝑓) 

4 𝑥 

𝑓(𝑥) = 𝑥(𝑥 − 3)2                           

(𝐶𝑓)

5 𝑓(4)(𝑇)(𝐶𝑓) 

2017 

 


