
 

Institut Supérieur du Numérique                                                       Année 2024-2025 

                                                 Corrigé Devoir Analyse  
 
Exercice 1.  
Calculer les limites des suites suivantes :  

                                    𝑎
𝑛

=
( 1

7 )
𝑛
 − ( 4

5 )
𝑛

( 1
7 )

𝑛
 + ( 4

5 )
𝑛 𝑏

𝑛
= 𝑛

𝑛2+1
+ 𝑛

𝑛2+2
+.... + 𝑛

𝑛2+𝑛
𝑢

𝑛
= 16𝑛4 + 3𝑛2 + 6 − 4𝑛2 − 1

                                𝑣
𝑛

=  𝑙𝑛(6𝑛 − 1) − 𝑙𝑛(𝑛 + 1) + 𝑙𝑛(2𝑛 + 3) − 𝑙𝑛(4𝑛 + 1)

Corrigé:  

 • 𝑎
𝑛

=
( 1

7 )
𝑛
 − ( 4

5 )
𝑛

( 1
7 )

𝑛
 + ( 4

5 )
𝑛

    
𝑛 +∞

lim
→

𝑎
𝑛

=
𝑛 +∞

lim
→

( 1
7 )

𝑛
 − ( 4

5 )
𝑛

( 1
7 )

𝑛
 + ( 4

5 )
𝑛 =

𝑛 +∞
lim
→

( 1
7 )

𝑛

 ( 4
5 )

𝑛  −
 ( 4

5 )
𝑛

 ( 4
5 )

𝑛

( 1
7 )

𝑛

 ( 4
5 )

𝑛  + 
( 4

5 )
𝑛

 ( 4
5 )

𝑛

=
𝑛 +∞

lim
→

( 1
7 )

𝑛

 ( 4
5 )

𝑛  − 1

( 1
7 )

𝑛

 ( 4
5 )

𝑛  + 1
=

𝑛 +∞
lim
→

 ( 5
28 )

𝑛
− 1

 ( 5
28 )

𝑛
 + 1

    
𝑛 +∞

lim
→

𝑎
𝑛

=  −1
  1 =− 1

 • 𝑏
𝑛

= 𝑛

𝑛2+1
+ 𝑛

𝑛2+2
+.... + 𝑛

𝑛2+𝑛

    𝑏
𝑛

=
𝑘=1

𝑛

∑ 𝑛

𝑛2+𝑘

    1 ≤ 𝑘 ≤ 𝑛  ⇒   𝑛2 + 1 ≤ 𝑛2 + 𝑘 ≤ 𝑛2 + 𝑛  ⇒ 1

𝑛2+𝑛
 ≤ 1

𝑛2+𝑘
≤ 1

𝑛2+1

     ⇒
𝑘=1

𝑛

∑ 1

𝑛2+𝑛
 ≤

𝑘=1

𝑛

∑ 1

𝑛2+𝑘
≤

𝑘=1

𝑛

∑ 1

𝑛2+1
  ⇒  𝑛2

𝑛2+𝑛
 ≤  𝑏

𝑛
≤ 𝑛2

𝑛2+1
  

     ⇒
𝑛 +∞

lim
→

 𝑛2

𝑛2+𝑛
 ≤

𝑛 +∞
lim
→

𝑏
𝑛

≤
𝑛 +∞

lim
→

𝑛2

𝑛2+1
  ⇒ 1 ≤

𝑛 +∞
lim
→

𝑏
𝑛

≤ 1

   d'après TG   
𝑛 +∞

lim
→

𝑏
𝑛

= 1

 • 𝑢
𝑛

= 16𝑛4 + 3𝑛2 + 6 − 4𝑛2 − 1

    
𝑛 +∞

lim
→

𝑢
𝑛

=
𝑛 +∞

lim
→

16𝑛4 + 3𝑛2 + 6 − 4𝑛2 − 1

                     =
𝑛 +∞

lim
→

( 16𝑛4+3𝑛2+6−4𝑛2−1)( 16𝑛4+3𝑛2+6+4𝑛2+1)

16𝑛4+3𝑛2+6+4𝑛2+1
=

𝑛 +∞
lim
→

16𝑛4+3𝑛2+6−16𝑛4−8𝑛2−1

16𝑛4+3𝑛2+6+4𝑛2+1

                     =
𝑛 +∞

lim
→

−5𝑛2+5

16𝑛4+3𝑛2+6 +4𝑛2+1
=

𝑛 +∞
lim
→

𝑛2(−5+ 5

𝑛2 )

𝑛2( 16+ 3
𝑛  + 6

𝑛2  +4+ 1

𝑛2 )
= −5

8

    
𝑛 +∞

lim
→

𝑢
𝑛

= −5
8



 

 • 𝑣
𝑛

=  𝑙𝑛(6𝑛 − 1) − 𝑙𝑛(𝑛 + 1) + 𝑙𝑛(2𝑛 + 3) − 𝑙𝑛(4𝑛 + 1)

     
𝑛 +∞

lim
→

𝑣
𝑛

=
𝑛 +∞

lim
→

[ 𝑙𝑛(6𝑛 − 1) − 𝑙𝑛(𝑛 + 1) + 𝑙𝑛(2𝑛 + 3) − 𝑙𝑛(4𝑛 + 1) ]

                     =
𝑛 +∞

lim
→

𝑙𝑛( 6𝑛−1
𝑛+1 ) + 𝑙𝑛( 2𝑛+3

4𝑛+1 ) = 𝑙𝑛(6) + 𝑙𝑛( 2
4 ) = 𝑙𝑛( 6×2

4 ) = 𝑙𝑛(3)

    
𝑛 +∞

lim
→

𝑣
𝑛

= 𝑙𝑛(3)

    
 
Exercice 2.  
Montrer, à partir de la définition de limite, que  

𝑛 +∞
lim
→

5𝑛+1
3+𝑛 = 5

Corrigé:  
 

𝑛 +∞
lim
→

5𝑛+1
3+𝑛 = 5

 ∀ε > 0, ∃𝑁
ε

∈ 𝑁, 5𝑛+1
3+𝑛 − 5|| || < ε

 5𝑛+1
3+𝑛 − 5|| || < ε   ⇒   5𝑛+1−15−5𝑛

3+𝑛
|| || < ε   ⇒    −14

3+𝑛
|| || < ε   ⇒  14

3+𝑛  < ε  ⇒  14 < 3ε + ε𝑛 

 ⇒  14 − 3ε < ε𝑛  ⇒  14−3ε
ε ⇒  14

ε − 3 < 𝑛

 𝑖𝑙 𝑠𝑢𝑓𝑓𝑖𝑡 𝑑𝑒 𝑝𝑟𝑒𝑛𝑑𝑟𝑒 :  𝑁
ε

= [ 14
ε − 3]

 ∀ε > 0, ∃𝑁
ε

∈ 𝑁, 5𝑛+1
3+𝑛 − 5|| || < ε  ,   

𝑛 +∞
lim
→

5𝑛+1
3+𝑛 = 5

 
 
 
Exercice 3.  

Soit { } la suite réelle définie par :   ,   𝑢
𝑛

𝑢
1

= 1
2 𝑢

𝑛+1
=

2𝑢
𝑛
+1

𝑢
𝑛
+1

1) Calculer  et  𝑢
2

𝑢
3

2) Montrer par récurrence que pour tout entier naturel n on a:   0 ≤ 𝑢
𝑛
 ≤ 2

3) Etudier la monotone de { } 𝑢
𝑛

4) En déduire que { } converge et déterminer sa limite.  𝑢
𝑛

Corrigé:  

 𝑂𝑛 𝑎   𝑢
1

= 1
2    ,    𝑢

𝑛+1
=

2𝑢
𝑛
+1

𝑢
𝑛
+1

1) 

    • 𝑢
2

=
2𝑢

1
+1

𝑢
1
+1 = 1+1

3
2

= 4
3

    • 𝑢
3

=
2𝑢

2
+1

𝑢
2
+1 =

8
3  +1
4
3 +1

= 11
7



 

2) 
    𝑃𝑜𝑢𝑟 𝑛 = 1 𝑢

1
= 1

2   𝑒𝑡  0 ≤ 1
2 ≤ 2

    𝑂𝑛 𝑠𝑢𝑝𝑝𝑜𝑠𝑒 𝑞𝑢𝑒    0 ≤ 𝑢
𝑛
 ≤ 2   𝑒𝑡  𝑜𝑛  𝑚𝑜𝑛𝑡𝑟𝑒 𝑞𝑢𝑒  0 ≤ 𝑢

𝑛+1
 ≤ 2

                                                 0 ≤ 𝑢
𝑛
 ≤ 2 0 ≤ 𝑢

𝑛
 ≤ 2

                                               0 ≤ 2𝑢
𝑛
 ≤ 4 1 ≤ 𝑢

𝑛
+ 1 ≤ 3

          (1)                            (2) 1 ≤ 2𝑢
𝑛
 + 1≤ 5 1

3 ≤ 1
𝑢

𝑛
+1  ≤ 1

    (1) × (2):    0 < 1
3 ≤

2𝑢
𝑛
+1

𝑢
𝑛
+1  ≤ 5 

   0 ≤ 𝑢
𝑛+1

 ≤ 5

  on calcule 

   𝑢
𝑛+1

− 2 =
2𝑢

𝑛
+1

𝑢
𝑛
+1 − 2 =

2𝑢
𝑛
+1−2𝑢

𝑛
−2

𝑢
𝑛
+1 = −1

𝑢
𝑛
+1 < 0   𝑑𝑜𝑛𝑐 𝑢

𝑛+1
− 2 < 0 ⇒ 𝑢

𝑛+1
< 2

    ⇒  0 ≤ 𝑢
𝑛+1

 ≤ 2

   𝑑𝑜𝑛𝑐 ∀𝑛 ∈ 𝑁        0 ≤ 𝑢
𝑛
 ≤ 2

3) 

   𝑢
𝑛+1

− 𝑢
𝑛

=
2𝑢

𝑛
+1

𝑢
𝑛
+1 − 𝑢

𝑛
=

2𝑢
𝑛
+1−(𝑢

𝑛
)2−𝑢

𝑛

𝑢
𝑛
+1 =

−(𝑢
𝑛
)2−𝑢

𝑛
+1

𝑢
𝑛
+1

   − (𝑢
𝑛
)2 − 𝑢

𝑛
+ 1

   ∆ = 1 − 4 × (− 1) = 1 + 4 = 5

   𝑢
𝑛1

= −1− 5
−2 = 1+ 5

2 ≈ 1. 6    ,    𝑢
𝑛2

= 1− 5
2 ≈− 0. 6

  
 
 
Exercice 4.  
Calculer, lorsqu'elles existent, les limites des fonctions suivantes :  

1)      2)         3)  
𝑥 0
lim
→

( 2

(𝑠𝑖𝑛𝑥)2 − 1
1−𝑐𝑜𝑠𝑥 )

𝑥 1
lim
→

3𝑥+1 − 𝑥+3
3 𝑥 − 1 𝑥 0

lim
→

𝑒2𝑥+5𝑒𝑥−6

𝑒𝑥−1

Corrigé:  
1)  

𝑥 0
lim
→

( 2

(𝑠𝑖𝑛𝑥)2 − 1
1−𝑐𝑜𝑠𝑥 ) 

     
𝑥 0
lim
→

2

(𝑠𝑖𝑛𝑥)2 − 1
1−𝑐𝑜𝑠𝑥  =

𝑥 0
lim
→

2
(1−𝑐𝑜𝑠𝑥)(1+𝑐𝑜𝑠𝑥) − 1

1−𝑐𝑜𝑠𝑥 =
𝑥 0
lim
→

2−(1+𝑐𝑜𝑠𝑥)
(1−𝑐𝑜𝑠𝑥)(1+𝑐𝑜𝑠𝑥)

                                             =
𝑥 0
lim
→

1−𝑐𝑜𝑠𝑥
(1−𝑐𝑜𝑠𝑥)(1+𝑐𝑜𝑠𝑥) =

𝑥 0
lim
→

1
1+𝑐𝑜𝑠𝑥 = 1

1+1 = 1
2

     
𝑥 0
lim
→

2

(𝑠𝑖𝑛𝑥)2 − 1
1−𝑐𝑜𝑠𝑥  = 1

2



 

2)  
𝑥 1
lim
→

3𝑥+1 − 𝑥+3
3 𝑥 − 1

     
𝑥 1
lim
→

3𝑥+1 − 𝑥+3
3 𝑥 − 1

=  ?

     
𝑥 1
lim
→

3𝑥 + 1 −  𝑥 + 3 𝐻
=

 
𝑥 1
lim
→

3
2 3𝑥+1

 −  1
2 3𝑥+1

= 3
2 4

 −  1
2 4

= 1
2

     
𝑥 1
lim
→

3 𝑥 −  1 𝐻
=

 
𝑥 1
lim
→

1
3  𝑥

− 2
3 = 1

3

     
𝑥 1
lim
→

3𝑥+1 − 𝑥+3
3 𝑥 − 1

= 𝑥 1
lim
→

( 3𝑥+1 − 𝑥+3 )

𝑥 1
lim
→

( 3 𝑥 − 1)
=

1
2
1
3

= 3
2

     
𝑥 1
lim
→

3𝑥+1 − 𝑥+3
3 𝑥 − 1

= 3
2

 

3)  
𝑥 0
lim
→

𝑒2𝑥+5𝑒𝑥−6

𝑒𝑥−1

     
𝑥 0
lim
→

𝑒2𝑥+5𝑒𝑥−6

𝑒𝑥−1
=

𝑥 0
lim
→

(𝑒𝑥−1)(𝑒𝑥+6)

𝑒𝑥−1
=

𝑥 0
lim
→

𝑒𝑥 + 6 = 𝑒0 + 6 = 7

     
𝑥 0
lim
→

𝑒2𝑥+5𝑒𝑥−6

𝑒𝑥−1
= 7

 
 
 
Exercice 5.  
1) Etudier la continuité des fonctions suivantes :  

 𝑓(𝑥) =  𝑥2+5𝑥+7 − 1
𝑥+2   𝑠𝑖 𝑥 ≠− 2  ,   1

2   𝑠𝑖 𝑥 =− 2

  𝑔(𝑥) = 𝑙𝑛(1 +  𝑥2)𝑠𝑖𝑛( 1

1+𝑥2 )  𝑠𝑖 𝑥 ≠ 0  ,   1 𝑠𝑖 𝑥 = 0

2)  
Peut-on prolonger la fonction suivante par continuité au point 1? Si oui, donner l'expression du 
prolongement.  

 𝑓(𝑥) = 𝑥3−2𝑥2−𝑥+2
𝑥−1

Corrigé:  
1)  

    • 𝑓(𝑥) =  𝑥2+5𝑥+7 − 1
𝑥+2   𝑠𝑖 𝑥 ≠− 2  ,   1

2   𝑠𝑖 𝑥 =− 2

        
𝑥 −2

lim
→

𝑓(𝑥) =  
𝑥 −2

lim
→

𝑥2+5𝑥+7 − 1
𝑥+2  =

𝑥 −2
lim
→

( 𝑥2+5𝑥+7 − 1)( 𝑥2+5𝑥+7 + 1)

𝑥+2( 𝑥2+5𝑥+7 + 1)

                             =
𝑥 −2

lim
→

𝑥2+5𝑥+7−1

𝑥+2( 𝑥2+5𝑥+7 + 1)
=

𝑥 −2
lim
→

𝑥2+5𝑥+6

𝑥+2( 𝑥2+5𝑥+7 + 1)
=

𝑥 −2
lim
→

(𝑥+2)(𝑥+3)

𝑥+2( 𝑥2+5𝑥+7 + 1)



 

                             =
𝑥 −2

lim
→

𝑥+3

𝑥2+5𝑥+7 + 1)
= −2+3

(−2)2+5(−2)+7 + 1
= 1

2

        
𝑥 −2

lim
→

𝑓(𝑥) = 1
2

       𝑐𝑜𝑚𝑚𝑒 
𝑥 −2

lim
→

𝑓(𝑥) = 𝑓(− 2)  𝑑𝑜𝑛𝑐 𝑙𝑎 𝑓𝑜𝑛𝑐𝑡𝑖𝑜𝑛 𝑓 𝑒𝑠𝑡 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑒 𝑒𝑛 − 2

    • 𝑔(𝑥) = 𝑙𝑛(1 +  𝑥2)𝑠𝑖𝑛( 1

1+𝑥2 )  𝑠𝑖 𝑥 ≠ 0  ,   1 𝑠𝑖 𝑥 = 0 

       
𝑥 0
lim
→

𝑔(𝑥) =
𝑥 0
lim
→

( 𝑙𝑛(1 +  𝑥2)𝑠𝑖𝑛( 1

1+𝑥2 ) ) =
𝑥 0
lim
→

𝑙𝑛(1 +  𝑥2) ×  
𝑥 0
lim
→

𝑠𝑖𝑛( 1

1+𝑥2 )

                          = 𝑙𝑛(1) ×  
𝑥 0
lim
→

𝑠𝑖𝑛( 1

1+𝑥2 ) = 0 ×  
𝑥 0
lim
→

𝑠𝑖𝑛( 1

1+𝑥2 ) = 0

       
𝑥 0
lim
→

𝑔(𝑥) = 0

       𝑐𝑜𝑚𝑚𝑒 
𝑥 0
lim
→

𝑔(𝑥) = 𝑔(0)  𝑑𝑜𝑛𝑐 𝑙𝑎 𝑓𝑜𝑛𝑐𝑡𝑖𝑜𝑛 𝑓 𝑛'𝑒𝑠𝑡 𝑝𝑎𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑒 𝑒𝑛 0

 
 


