
7) 

𝑃𝑜𝑢𝑟 𝑥 > 0 𝑒𝑡 𝑦 > 0, 𝑜𝑛 𝑚𝑜𝑛𝑡𝑟𝑒 𝑞𝑢𝑒 ∶ (𝒙 + 𝒚) 𝐥𝐧(𝒙 + 𝒚) ≥ 𝒙𝒍𝒏𝒙 + 𝒚𝒍𝒏𝒚 

(𝑥 + 𝑦) ∗ (𝑙𝑛𝑥 + 𝑙𝑛𝑦) ≥ 𝑥𝑙𝑛𝑥 + 𝑦𝑙𝑛𝑦  

𝒙𝒍𝒏𝒙 + 𝒙𝒍𝒏𝒚 + 𝒚𝒍𝒏𝒙 + 𝒚𝒍𝒏𝒚 ≥ 𝒙𝒍𝒏𝒙 + 𝒚𝒍𝒏𝒚 

𝐷𝑜𝑛𝑐 𝑙′é𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑒𝑠𝑡 𝑐𝑜𝑛𝑓𝑖𝑚é𝑒. 

𝐸𝑙𝑙𝑒 𝑒𝑠𝑡 𝑠𝑢𝑝𝑝é𝑟𝑖𝑒𝑢𝑟𝑒 à (𝑥𝑙𝑛𝑦𝑥 + 𝑦𝑙𝑛𝑦) 𝑜𝑢 𝑛𝑢𝑙𝑙𝑒 𝑠𝑖 ∶ 

𝑥𝑙𝑛𝑦 + 𝑦𝑙𝑛𝑥 = 0 

 

 

8) 

𝑂𝑛 𝑐ℎ𝑒𝑟𝑐ℎ𝑒 𝑙𝑎 𝑑é𝑟𝑖𝑣é𝑒 𝑑𝑒 𝑓(𝑥) = (
1 + 2𝑥

1 − 𝑥
)

2

 

 

𝑓′(𝑥) =
2 + 4𝑥

1 − 𝑥
∗

(2 − 𝑥) − (−1 − 2𝑥)

1 + 𝑥2 − 2𝑥
    =     

2 + 4𝑥

1 − 𝑥
∗

3 + 𝑥

1 − 2𝑥 + 𝑥2
 

 

=
(2 + 4𝑥) ∗ (3 + 𝑥)

(1 − 𝑥) ∗ (1 − 2𝑥 + 𝑥2)
  =  

6𝑥 + 2𝑥 + 12𝑥 + 4𝑥2

1 − 2𝑥 + 𝑥2 − 𝑥 + 2𝑥2 − 𝑥3
 

 

=
𝟔 + 𝟏𝟒𝒙 + 𝟒𝒙𝟐

𝟏 − 𝟑𝒙 + 𝟑𝒙𝟐 − 𝒙𝟑
 

 

 

9) 

𝑂𝑛 𝑐ℎ𝑒𝑟𝑐ℎ𝑒 𝑙𝑎 𝑑é𝑟𝑖𝑣é𝑒 𝑠𝑒𝑐𝑜𝑛𝑑𝑒 𝑑𝑒 𝑓(𝑥) = 𝑒𝑥2−3 

𝑓′(𝑥) = 2𝑥 𝑒𝑥2−3 

𝑓′′(𝑥) = 𝑢𝑣′ + 𝑢′𝑣 

On a    𝑢(𝑥) = 2𝑥,        𝑢′(𝑥) = 2 

            𝑣(𝑥) = 𝑒𝑥2−3 , 𝑣′(𝑥) = 2𝑥𝑒𝑥2−3 

𝑓′′(𝑥) = 2 ∗ 𝑒𝑥2−3 + 2𝑥 ∗ 2𝑥𝑒𝑥𝑥2−3 

            = 𝒆𝒙𝟐−𝟑[𝟐𝒙 ∗ 𝟐𝒙 + 𝟐] 

 

 

10) 

𝑂𝑛 𝑐ℎ𝑒𝑟𝑐ℎ𝑒 𝑙𝑎 𝑑é𝑟𝑖𝑣é𝑒 𝑑𝑒 𝑓(𝑥) = ln(3𝑥2 − 1) 

𝑓′(𝑥) =
1

3𝑥2 − 1
∗ 6𝑥 =

𝟔𝒙

𝟑𝒙𝟐 − 𝟏
 

 



11) 

𝑂𝑛 𝑐ℎ𝑒𝑟𝑐ℎ𝑒 à 𝑚𝑜𝑛𝑡𝑟𝑒𝑟 𝑝𝑎𝑟 𝑟é𝑐𝑐𝑢𝑟𝑒𝑛𝑐𝑒 𝑞𝑢𝑒 ∶ 1 + 2 + ⋯ + 𝑛 =
𝑛(𝑛 + 1)

2
 

− 1é𝑟𝑒 é𝑡𝑎𝑝𝑒 ∶ 𝑂𝑛 𝑣é𝑟𝑖𝑓𝑖𝑒 𝑞𝑢𝑒 𝑙𝑎 𝑝𝑟𝑜𝑝𝑟𝑖é𝑡é 𝑚𝑎𝑟𝑐ℎ𝑒 𝑎𝑢 𝑟𝑎𝑛𝑔 1,  𝑐′𝑒𝑠𝑡 𝑙′𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛 
1(1 + 1)

2
=

2

2
= 1 

 

− 2𝑖𝑒𝑚𝑒 é𝑡𝑎𝑝𝑒 ∶ 𝐻é𝑟é𝑑𝑖𝑡é. 𝑂𝑛 𝑠𝑢𝑝𝑝𝑜𝑠𝑒 𝑞𝑢𝑒 𝑐′𝑒𝑠𝑡 𝑣𝑟𝑎𝑖 𝑎𝑢 𝑟𝑎𝑛𝑔 𝑃, 𝑠𝑜𝑖𝑡 ∶ 

1 + 2 + ⋯ + 𝑝 =
𝑝(𝑝 + 1)

2
 

𝐸𝑡 𝑜𝑛 𝑚𝑜𝑛𝑡𝑟𝑒 𝑒𝑛𝑠𝑢𝑖𝑡𝑒 𝑞𝑢𝑒 𝑙𝑎 𝑝𝑟𝑜𝑝𝑟𝑖é𝑡é 𝑒𝑠𝑡 𝑣𝑟𝑎𝑖𝑒 𝑎𝑢 𝑟𝑎𝑛𝑔 𝑝 + 1, 𝑠𝑜𝑖𝑡 ∶ 

1 + 2 + ⋯ + (𝑝 + 1) =
(𝑝 + 1)(𝑝 + 2)

2
 

 

 1 + 2 + ⋯ + (𝑝 + 1)   = (1 + 2 + ⋯ + 𝑝) + (𝑝 + 1) 

   =
𝑝(𝑝+1)

2
+ (𝑝 + 1) 

                                            =
𝑝(𝑝 + 1) + 2(𝑝 + 1)

2
=

(𝒑 + 𝟏)(𝒑 + 𝟐)

𝟐
     

𝐼𝑙 𝑦 𝑎 ℎé𝑟é𝑑𝑖𝑡é. 

𝐷𝑜𝑛𝑐 𝑝𝑎𝑟 𝑟é𝑐𝑐𝑢𝑟𝑒𝑛𝑐𝑒, 𝑙𝑎 𝑝𝑟𝑜𝑝𝑟𝑖é𝑡é 𝑒𝑠𝑡 𝑣𝑟𝑎𝑖 𝑝𝑜𝑢𝑟 𝑡𝑜𝑢𝑡 𝑛 𝑛𝑜𝑛 𝑛𝑢𝑙. 

 

 

12) 

𝑀𝑜𝑛𝑡𝑟𝑒𝑧 𝑝𝑎𝑟 𝑟é𝑐𝑐𝑢𝑟𝑒𝑛𝑐𝑒 𝑞𝑢𝑒 ∶ 12 + 22 + ⋯ + 𝑛2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6
 

−1é𝑟𝑒 é𝑡𝑎𝑝𝑒 ∶ 𝐼𝑛𝑖𝑡𝑖𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛. 𝑂𝑛 𝑣é𝑟𝑖𝑓𝑖𝑒 𝑞𝑢𝑒 𝑐′𝑒𝑠𝑡 𝑣𝑟𝑎𝑖 𝑎𝑢 𝑟𝑎𝑛𝑔 1. 

12 =
1(1 + 1) ∗ (2 + 1)

6
    ∶ 𝑂𝑘. 

−2𝑖𝑒𝑚𝑒 é𝑡𝑎𝑝𝑒 ∶ 𝐻é𝑟é𝑑𝑖𝑡é. 𝑂𝑛 𝑠𝑢𝑝𝑝𝑜𝑠𝑒 𝑞𝑢𝑒 𝑐′𝑒𝑠𝑡 𝑣𝑟𝑎𝑖 𝑎𝑢 𝑟𝑎𝑛𝑔 𝒏, 𝑠𝑜𝑖𝑡 ∶ 

12 + 22 + 32 + ⋯ + 𝑛2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6
 

𝐸𝑡 𝑜𝑛 𝑚𝑜𝑛𝑡𝑟𝑒 𝑒𝑛𝑠𝑢𝑖𝑡𝑒 𝑞𝑢𝑒 𝑙𝑎 𝑝𝑟𝑜𝑝𝑟𝑖é𝑡é 𝑒𝑠𝑡 𝑣𝑟𝑎𝑖 𝑎𝑢 𝑟𝑎𝑛𝑔 𝒏 + 𝟏 : 

12 + 22 + 32 + ⋯ + (𝑛 + 1)2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6
+ (𝑛 + 1)²  

                =
𝑛(𝑛+1)(2𝑛+1)+6(𝑛+1)2

6
 

                =
𝑛+1[𝑛(2𝑛+1)+6𝑛+6]

6
=

(𝑛+1)(2𝑛2+7𝑛+6)

6
 

𝑂𝑛 𝑠𝑎𝑖𝑡 𝑞𝑢𝑒 2𝑛2 + 7𝑛 + 6 = (𝑛 + 2)(2𝑛 + 3), 

𝑑𝑜𝑛𝑐 
(𝑛 + 1)(2𝑛2 + 7𝑛 + 6)

6
=

(𝑛 + 1)(𝑛 + 2)(2𝑛 + 3)

6
 

𝐷𝑜𝑛𝑐, 𝑠𝑖 𝑜𝑛 𝑟𝑒𝑚𝑝𝑙𝑎𝑐𝑒 𝑛 𝑝𝑎𝑟 𝑛 + 1, 

𝑜𝑛 𝑑é𝑚𝑜𝑛𝑡𝑟𝑒 𝑏𝑖𝑒𝑛 𝑝𝑎𝑟 𝑟é𝑐𝑐𝑢𝑟𝑒𝑛𝑐𝑒 𝑞𝑢𝑒 𝑙𝑎 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑒𝑠𝑡 𝑣𝑟𝑎𝑖𝑒 𝑎𝑢 𝑟𝑎𝑛𝑔 𝑛 + 1  


