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Exercice 1 

𝑓(𝑥) = 5𝑥 𝑒−𝑥 𝒞𝑓

𝒞𝑓

lim
𝑥→∞

𝑓(𝑥) = 0

𝑓(𝑥) = 5𝑥 𝑒−𝑥 =
5𝑥

𝑒𝑥
𝑥 ⟼ ∞

5𝑥

𝑥

lim
𝑥→∞

𝑓(𝑥) = lim
𝑥→∞

5𝑥 𝑒−𝑥 = lim
𝑥→∞

5𝑥

𝑒𝑥
= 0

 

𝑓(𝑥) = 5𝑥 𝑒−𝑥

(𝐸): 𝑦′ + 𝑦 = 5 𝑒−𝑥 (5𝑥 𝑒−𝑥)′ + 5𝑥𝑒−𝑥 =
?
5 𝑒−𝑥

𝑢 𝑣 : (𝑢𝑣)′ = 𝑢′𝑣 + 𝑢𝑣′

(5𝑥 𝑒−𝑥)′ = (5𝑥)′ ⋅ 𝑒−𝑥 + 5𝑥 ⋅ (𝑒−𝑥)′ = 5𝑒−𝑥 − 5𝑥𝑒−𝑥

5𝑒−𝑥 − 5𝑥𝑒−𝑥 + 5𝑥𝑒−𝑥 =
 ?
5 𝑒−𝑥 ⇔ 5 𝑒−𝑥 =

 ?
 5𝑒−𝑥

5 𝑒−𝑥 =  5𝑒−𝑥 𝑓(𝑥) = 5𝑥 𝑒−𝑥 (𝐸)

𝑓(𝑥)

 



𝑣𝑛 = (−1)
𝑛

 

 

 

 

 

𝑣𝑛 = sin(𝑛) 𝑣𝑛 = cos (𝑛)

 

 𝑢𝑛 ≤  𝑣𝑛 ≤  𝑤𝑛
 (𝑢𝑛) 𝑢0 ≤ 𝑢1 ≤ ⋯ ≤ 𝑢𝑛

 (𝑤𝑛) 𝑤0 ≥ 𝑤1 ≥ ⋯ ≥ 𝑤𝑛 𝑤𝑛 ≤ 𝑤𝑛−1 ≤ ⋯ ≤ 𝑤1 ≤ 𝑤0

𝒖𝟎 ≤ 𝑢1 ≤ ⋯ ≤ 𝑢𝑛 ≤  𝒗𝒏 ≤  𝑤𝑛 ≤ 𝑤𝑛−1 ≤ ⋯ ≤ 𝑤1 ≤ 𝒘𝟎

𝑢0 ≤ 𝑣𝑛 ≤ 𝑤0 ∎

 



Exercice 2 

𝑃(𝐼) = 0.6 ; 𝑃(𝑀) = 0.3 ; 𝑃(𝐺) = 0.1

 

 

 

 = 𝑃𝐼(𝑆) = 0.75

 = 𝑃𝑀(𝑆) = 0.90

 = 𝑃𝐺(𝑆) = 0.8

 

 

𝑃(𝐼 ∩ 𝑆) = 𝑃(𝐼) ⋅ 𝑃𝐼(𝑆) = 0.6 × 0.75 = 0.45



 

𝑷(𝑺) = 𝑃(𝐼 ∩ 𝑆) + 𝑃(𝑀 ∩ 𝑆) + 𝑃(𝐺 ∩ 𝑆) 

                                   = 𝑃(𝐼) ⋅ 𝑃𝐼(𝑆) + 𝑃(𝑀) ⋅ 𝑃𝑀(𝑆) + 𝑃(𝐺) ⋅ 𝑃𝐺(𝑆) 

                                   = 0.6 × 0.75 + 0.3 × 0.9 + 0.1 × 0.8 = 𝟎. 𝟖  

 

𝑃𝑆(𝐼)

𝑃(𝐼 ∩ 𝑆) = 𝑃(𝑆) ⋅ 𝑃𝑆(𝐼) ⇒ 𝑃𝑆(𝐼) =
𝑃(𝐼∩𝑆)

𝑃(𝑆)
=

0.45  (𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛 2)

0.8   (𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛 3)
≈ 0,563 à 10−3

 

 

𝑃(𝑆) = 0,8 

𝑃(𝑆̅) = 0,2

 

𝑋,

ℬ(𝟑𝟎 ; 𝟎, 𝟖)

𝑃(𝑋 ≥ 25) ℬ(𝟑𝟎 ; 𝟎, 𝟖)

𝑃(𝑋 ≥ 25) = 1 − 𝑃(𝑋 < 25) = 1 −  𝑃(𝑋 ≤ 24)

𝑃(𝑋 ≤ 24) ℬ(30 ; 0,8) = 0,57249

𝑃(𝑋 ≥ 25) = 1 −  𝑃(𝑋 ≤ 24) = 1 − 0.57249 ≈ 0.428 



 

𝑃(ne pas être satisfait) = 𝑃(𝑆̅) = 0,2.

𝑛 𝑃(𝑌) ≥ 0,99

ℬ(𝒏 ; 𝟎, 𝟐) 𝑌

𝑛

𝑃(𝑌 ≥ 1) ≥ 0,99.

𝑃(𝑌 ≥ 1) ≥ 0,99  ⇔ 1 − 𝑃(𝑌 < 1) ≥ 0,99 ⇔ 1 − 𝑃(𝑌 = 0) ≥ 0,99.

ℬ(𝒏 ; 𝟎, 𝟐)

𝑃(𝑌 = 0) = 𝐶𝑛
0 (0,2)0 (0,8)𝑛−0 = 1 × 1 × 0,8𝑛 = 0,8𝑛 

⇒  𝑃(𝑌 ≥ 1) ≥ 0,99 ⇔ 1 − 0,8𝑛 ≥ 0,99 ⇔ −0,8𝑛 ≥ −0,01  ⇔ 0,8𝑛 ≤ 0,01  

 𝑛 𝑙𝑛 

⇒ ln(0,8)𝑛 ≤ ln(0,01)  ⇔ 𝑛 ⋅ ln(0,8) ≤ ln(0,01)

ln(0,8) ln (0,8)

ln(𝑥) < 0  0 < 𝑥 < 1)

 𝑛 ≥
ln(0,01)

ln(0,8)
≈ 20,64 𝑛 𝒏 ≥ 𝟐𝟏.

 

𝐸(𝑋 + 𝑌) = 𝐸(𝑋) + 𝐸(𝑌)

𝑬(𝑻) =  𝑬(𝑻𝟏 + 𝑻𝟐) = 𝐸(𝑇1) + 𝐸(𝑇2) = 4 + 3 = 𝟕

𝑋 𝑌

             𝑉(𝑋 + 𝑌) = 𝑉(𝑋) + 𝑉(𝑌)

𝑽(𝑻) = 𝑽(𝑻𝟏) + 𝑽(𝑻𝟐) = 2 + 1 = 𝟑

≥

𝑋, 𝐸(𝑋) 𝑉(𝑋), 𝑎

𝑃(|𝑋 − 𝐸(𝑋)| ≥ 𝑎) ≤
𝑉(𝑋)

𝑎2

𝑃(5 ≤ 𝑇 ≤ 9)

𝐸(𝑇)

 𝑃(5 ≤ 𝑇 ≤ 9) 

= 𝑃(5 − 𝐸(𝑇) ≤ 𝑇 − 𝐸(𝑇) ≤ 9 − 𝐸(𝑇)) =
𝐸(𝑇)=7

𝑃(−2 ≤ 𝑇 − 𝐸(𝑇) ≤ 2) 



= 𝑃(|𝑇 − 𝐸(𝑇)| ≤ 2) = 1 − 𝑃(|𝑇 − 𝐸(𝑇)| > 2) = 1 − 𝑃(|𝑇 − 𝐸(𝑇)|) ≥ 3)

≥ 3 𝑇 𝐸(𝑇) 𝑇 −

𝐸(𝑇) > 2, ≥ 3… ).

𝑃(|𝑇 − 𝐸(𝑇)| ≥ 3) ≤
3 (=𝑉(𝑇))

9 (=32)
=

1

3

𝑃(5 ≤ 𝑇 ≤ 9) ≥
2

3

≥

𝑃(5 ≤ 𝑇 ≤ 9) = 1 − 𝑃(|𝑇 − 𝐸(𝑇)| ≥ 3)

     𝑃(|𝑇 − 𝐸(𝑇)| ≥ 3) = 1 − 𝑃(5 ≤ 𝑇 ≤ 9) ≤
1

3

 −𝑃(5 ≤ 𝑇 ≤ 9) ≤ −
2

3
 

 𝑷(𝟓 ≤ 𝑻 ≤ 𝟗) ≥
𝟐

𝟑

∎



Exercice 3 

 

𝒅

𝑑  𝒫

𝑑

�⃗� 𝒫

�⃗� 𝑣 �⃗� ⋅ �⃗� = 0 𝑣 ⋅ �⃗� = 0 

𝐶, 𝐴  𝐷

𝐶𝐴⃗⃗⃗⃗  ⃗ = (5; 5; 0) − (0; 0; 10) = (5; 5;−10)

𝐶𝐷⃗⃗⃗⃗  ⃗ = (0; 0;−
5

2
) − (0; 0; 10) = (0; 0;−

25

2
)

𝜆

(5 ; 5 ; −10) = 𝜆 (0 ; 0 ; −
25

2
).

𝑛1⃗⃗  ⃗  (
1
−1
0
)

 𝐶𝐴⃗⃗⃗⃗  ⃗ ⋅ �⃗� 1 = 5 × 1 + 5 × (−1) + (−10) × 0 = 0  �⃗� 1 ⊥ 𝐶𝐴⃗⃗⃗⃗  ⃗

 𝐶𝐷⃗⃗⃗⃗  ⃗ ⋅ �⃗� 1 = 0 × 1 + 0 × (−1) + (−
25

2
) × 0 = 0  �⃗� 1 ⊥ 𝐶𝐷⃗⃗⃗⃗  ⃗

�⃗� 1 𝐶𝐴𝐷 �⃗⃗� 𝟏
𝑪𝑨𝑫

𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 + 𝑑 = 0 𝑎, 𝑏 𝑐

�⃗� 1 (
1
−1
0
)

𝑎 = 1 ; 𝑏 = −1 ; 𝑐 = 0 𝑥 − 𝑦 + 𝑑 = 0

𝐴

𝑥𝐴 − 𝑦𝐴 + 𝑑 = 0  ⇔ 5 − 5 + 𝑑 = 0 ⇒ 𝑑 = 0

𝒙 − 𝒚 = 𝟎

𝑑 = 0 𝑑

𝐶 𝐷 𝑍

(0 ; 0 ; 0) 

𝑑 = 0.



 𝐻 𝒟

{
 
 

 
 𝑥 =

5

2
𝑡                         

𝑦 = 5 −
5

2
𝑡 𝑜ù 𝑡 ∈ ℝ

𝑧 = 0                             
                             

𝐶𝐴𝐷 𝑥 − 𝑦 = 0

 

{
  
 

  
 𝑥 =

5

2
𝑡       (1)                  

𝑦 = 5 −
5

2
𝑡      (2)   𝑜ù 𝑡 ∈ ℝ

𝑧 = 0            (3)
   𝑥 − 𝑦 = 0         (4)       

                             

(4) ⇒ 𝑥 = 𝑦 ⇒ (1) = (2)   ⇒
5

2
𝑡 = 5 −

5

2
𝑡  ⇒ 5𝑡 = 5 ⇒ 𝑡 = 1  

𝑡 = 1 ; 𝑥 =
5

2
 ; 𝑦 =

5

2
 ; 𝑧 = 0.

𝑯 𝑪𝑨𝑫 𝓓

𝑯 (
𝟓

𝟐
;
𝟓

𝟐
; 𝟎).

𝐵(0; 5; 0) 𝐻(
5

2
;
5

2
; 0) ⇒ 

𝐵𝐻⃗⃗⃗⃗⃗⃗ = (
5

2
− 0 ;

5

2
− 5 ; 0 − 0) = (

5

2
 ;  −

5

2
 ; 0)

𝑛1⃗⃗  ⃗  (
1
−1
0
) (

5

2
 ;  −

5

2
 ; 0) =

5

2
× (1;−1; 0) 

𝑛1⃗⃗  ⃗  (
1
−1
0
) 𝐶𝐴𝐷, 𝐵𝐻⃗⃗⃗⃗⃗⃗ 

𝐻 𝐵

𝐶𝐴𝐷. 

 𝐴𝐵𝐻 𝐻, 𝐴𝐻⃗⃗⃗⃗⃗⃗  𝐵𝐻⃗⃗⃗⃗⃗⃗ 

𝐴𝐻⃗⃗⃗⃗⃗⃗ ⋅ 𝐵𝐻⃗⃗⃗⃗⃗⃗ = 0.

𝐴𝐻⃗⃗⃗⃗⃗⃗ (
5

2
− 5;

5

2
− 5; 0 − 0) = (−

5

2
; −

5

2
; 0) 𝐵𝐻⃗⃗⃗⃗⃗⃗ = (

5

2
 ;  −

5

2
 ; 0)

𝐴𝐻⃗⃗⃗⃗⃗⃗ ⋅ 𝐵𝐻⃗⃗⃗⃗⃗⃗ = (−
5

2
) ⋅ (

5

2
) + (−

5

2
) ⋅ (−

5

2
) + 0 ⋅ 0 = −

25

4
+
25

4
= 0

⇒ 𝐴𝐻⃗⃗⃗⃗⃗⃗ ⊥  𝐵𝐻⃗⃗⃗⃗⃗⃗ 𝐴𝐵𝐻 𝐻.

𝒜
(𝐵𝑎𝑠𝑒)×(𝐻𝑎𝑢𝑡𝑒𝑢𝑟)

2



𝐴𝐻⃗⃗⃗⃗⃗⃗ 𝐵𝐻⃗⃗⃗⃗⃗⃗ 

|𝐴𝐻⃗⃗⃗⃗⃗⃗ | = √(−
5

2
)
2

+ (−
5

2
)
2

+ 02 = √
25

4
+
25

4
= √

50

4
=  √

25 × 2

4
=
5

2
√2

|𝐵𝐻⃗⃗⃗⃗⃗⃗ | = √(
5

2
)
2

+ (−
5

2
)
2

+ 02 = √
25

4
+
25

4
= √

50

4
=  √

25 × 2

4
=
5

2
√2

𝓐 =
1

2
× (

5

2
√2 ) × (

5

2
√2 ) =

𝟐𝟓

𝟒
∎

 𝐶𝑂⃗⃗⃗⃗  ⃗ 𝐴𝐵𝐻,

𝐶𝑂⃗⃗⃗⃗  ⃗ ⊥

𝐴𝐵𝐻 𝐵𝐻⃗⃗⃗⃗⃗⃗ 𝐴𝐻⃗⃗⃗⃗⃗⃗ 

𝐴𝐵⃗⃗⃗⃗  ⃗

𝑂𝐶⃗⃗⃗⃗  ⃗  (0 − 0; 0 − 0; 10 − 0) = (0; 0; 10) 𝑂

 𝑂𝐶⃗⃗⃗⃗  ⃗ ⋅ 𝐵𝐻⃗⃗⃗⃗⃗⃗ = (0) ⋅ (
5

2
) + (0) ⋅ (−

5

2
) + 10 ⋅ 0 = 0

 𝑂𝐶⃗⃗⃗⃗  ⃗ ⋅ 𝐴𝐻⃗⃗⃗⃗⃗⃗ = (0) ⋅ (−
5

2
) + (0) ⋅ (−

5

2
) + 10 ⋅ 0 = 0

 ⇒ 𝑂𝐶⃗⃗⃗⃗  ⃗ ⊥ 𝐴𝐻⃗⃗⃗⃗⃗⃗  𝑂𝐶⃗⃗⃗⃗  ⃗ ⊥ 𝐵𝐻⃗⃗⃗⃗⃗⃗ ⇒ 𝑂𝐶⃗⃗⃗⃗  ⃗ ⊥ 𝑝𝑙𝑎𝑛 𝑞𝑢𝑖 𝑐𝑜𝑛𝑡𝑖𝑒𝑛𝑡 

𝑂𝐶⃗⃗⃗⃗  ⃗ ∎

𝒜 =
25

4

ℎ =  |𝑂𝐶⃗⃗⃗⃗  ⃗| = √(0)2 + (0)2 + (10)2 = 10

𝓥𝑨𝑩𝑪𝑯 =
1

3
×𝒜 × ℎ =

1

3
×
25

4
× 10 =

𝟏𝟐𝟓

𝟔

 

𝓥𝑨𝑩𝑪𝑯 =
1

3
×𝒜 × ℎ =

125

6

𝑨𝑩𝑪,

𝒜 =
(𝐵𝑎𝑠𝑒)×(𝐻𝑎𝑢𝑡𝑒𝑢𝑟)

2
𝐴𝐵⃗⃗⃗⃗  ⃗ 𝐵𝐶⃗⃗⃗⃗  ⃗

 𝐴𝐵⃗⃗⃗⃗  ⃗ = (0 − 5; 5 − 5,0 − 0) = (−5; 0; 0) ⇒ |𝐴𝐵⃗⃗⃗⃗  ⃗| = 5

 𝐵𝐶⃗⃗⃗⃗  ⃗ = (0 − 0; 0 − 5,10 − 0) = (0;−5; 10)  

⇒ |𝐵𝐶⃗⃗⃗⃗  ⃗| = √(0)2 + (−5)2 + (10)2 = √125 = 5√5



⟹ 𝐴𝐵𝐶 

𝒜 =
(𝐵𝑎𝑠𝑒) × (𝐻𝑎𝑢𝑡𝑒𝑢𝑟)

2
=  𝒜 =

|𝐴𝐵⃗⃗⃗⃗  ⃗| × |𝐵𝐶⃗⃗⃗⃗  ⃗|

2
=  
1

2
× 5 × 5 × √5 =

25

2
√5

𝓥𝑨𝑩𝑪𝑯 =
1

3
×𝒜𝐴𝐵𝐶 × 𝑑 𝑑

𝐻, 𝐴𝐵𝐶,

𝐻 𝐴𝐵𝐶 !

𝓥𝑨𝑩𝑪𝑯 =
1

3
×𝒜𝐴𝐵𝐶 × 𝑑 ⇒ 𝒅 =

3×𝒱𝐴𝐵𝐶𝐻

𝒜𝐴𝐵𝐶
=

3×
125

6
25

2
√5
=

3×125×2

6×25×√5
=

5

√5
= √𝟓

𝑯 𝑨𝑩𝑪 √𝟓

 



Exercice 4 

Partie A : 

𝑓(𝑥) = 𝑥 − 2 +
1

2
ln 𝑥

ln 𝑥 :

 lim
𝑥→0

𝑥 − 2 +
1

2
ln 𝑥 =? 

 lim
𝑥→0

𝑥 − 2 = − 2

 lim  
𝑥→0

1

2
ln 𝑥 = −∞ 

⇒ 𝐥𝐢𝐦
𝒙→𝟎

 𝒙 − 𝟐 +
𝟏

𝟐
𝐥𝐧 𝒙 = −∞ 

lim
𝑥→+∞

𝑥 − 2 +
1

2
ln 𝑥 =? 

 lim
𝑥→+∞

𝑥 − 2 = + ∞

 lim  
𝑥→+∞

1

2
ln 𝑥 = +∞ 

⇒ 𝐥𝐢𝐦
𝒙→+∞

𝒙 − 𝟐 +
𝟏

𝟐
𝐥𝐧 𝒙 = +∞ 

(𝑥 − 2 +
1

2
ln 𝑥)

′
= 1 +

1

2
⋅
1

𝑥
= 1 +

1

2𝑥
=

𝟐𝒙+𝟏

𝟐𝒙

]0;+∞[ , 2𝑥 + 1 > 0 2𝑥 > 0 

𝑓′(𝑥) =
2𝑥+1

2𝑥
> 0 ]0;+∞[ 𝑓 ]𝟎;+∞[ .

(
𝑓

𝑔
)
′
=

𝑓′𝑔−𝑓𝑔′

𝑔2

𝒇′′(𝒙) = (𝑓′(𝑥))
′
= (

2𝑥+1

2𝑥
)
′
=

2⋅2𝑥−(2𝑥+1)⋅2

4𝑥2
=

4𝑥−4𝑥−2

4𝑥2
= −

2

4𝑥2
= −

𝟏

𝒙𝟐



]0;+∞[ −
1

𝑥2
 < 0. 𝒇(𝒙)

]0;+∞[

 lim
𝑥→0

 𝑓(𝑥) = −∞ lim
𝑥→+∞

𝑓(𝑥) = +∞ 

𝑓(𝑥) ]0;+∞[

𝑓(𝑥) −∞

+∞)

𝑓(𝑥) 𝛼 ]0;+∞[

 𝑓(1) = 1 − 2 +
1

2
ln(1) =  −1

 𝑓(2) = 2 − 2 +
1

2
ln(2) =

1

2
ln(2) ln(𝑥) > 0 ∀𝑥 ∈ ]1, +∞[

𝑓(𝑥) [1,2]

𝛼 ∈  [1,2]

𝑓(𝑥) 𝛼

 𝑓(𝑥) < 0 ]0, 𝛼[

 𝑓(𝑥) = 0 𝑥 = 𝛼

 𝑓(𝑥) > 0 ]𝛼,+∞[

𝛼 𝑓(𝑥), 𝑓(𝛼) = 0. 

𝛼 − 2 +
1

2
ln(𝛼) = 0  ⇒ ln(𝛼) = 2 ⋅ (2 − 𝛼)

Partie B : 

𝑔(𝑥) = −
7

8
𝑥2 + 𝑥 −

1

4
𝑥2 ln 𝑥

 𝒈′(𝒙) = −
7

8
⋅ (2𝑥) + 1 −

1

4
 (𝑥2 ln 𝑥)′ = −

7

4
𝑥 + 1 −

1

4
(2𝑥 ⋅ ln 𝑥 + 𝑥2 ⋅

1

𝑥
 )  

= −
7

4
𝑥 + 1 −

1

2
𝑥 ln 𝑥 −

1

4
𝑥 

= −𝟐𝒙 + 𝟏 −
𝟏

𝟐
𝒙 𝐥𝐧𝒙

𝑥 ⋅ 𝑓 (
1

𝑥
) = 𝑥 ⋅ (

1

𝑥
− 2 +

1

2
ln (

1

𝑥
)) =  𝑥 ⋅ (

1

𝑥
− 2 +

1

2
⋅ (ln 1 − ln 𝑥))  

= 𝑥 ⋅ (
1

𝑥
− 2 +

1

2
(0 − ln 𝑥))  

= 𝑥 ⋅ (
1

𝑥
− 2 −

1

2
ln 𝑥)  



= 1 − 2𝑥 −
1

2
𝑥 ln 𝑥 = 𝑔′(𝑥) 

𝑔′(𝑥) = 𝑥 ⋅ 𝑓 (
1

𝑥
)

 𝑥 ∈  ]0 ,
1

𝛼
] 0 < 𝑥 <

1

𝛼
𝛼 <

1

𝑥

𝑓(𝑥) ]0,∞]

𝑠𝑖 𝑓(𝑥) 𝑒𝑠𝑡 𝑐𝑟𝑜𝑖𝑠𝑠𝑎𝑛𝑡𝑒 , 𝑎𝑙𝑜𝑟𝑠 𝑠𝑖 𝑎 < 𝑏 ⇒ 𝑓(𝑎) < 𝑓(𝑏)

𝛼 <
1

𝑥
 ⇒ 𝑓(𝛼) < 𝑓 (

1

𝑥
)

𝑓(𝛼) = 0 0 < 𝑓 (
1

𝑥
) 𝒇(𝒙) > 𝟎. ∎

𝑔′(𝑥) = 𝑥 ⋅ 𝑓 (
1

𝑥
)

𝑓(𝑥) =

𝑥. 𝑔′(𝑥)

𝑔(𝑥). 

Partie C :    

 𝒞𝑔 = 𝑔(𝑥) =  −
7

8
𝑥2 + 𝑥 −

1

4
𝑥2 ln 𝑥 

 𝒫 ∶ 𝑦 = −
7

8
𝑥2 + 𝑥  sur ]0 ; 1] 

 

𝒞𝑔 >
?
𝒫 ⇔ −

7

8
𝑥2 + 𝑥 −

1

4
𝑥2 ln 𝑥 >

?
 −

7

8
𝑥2 + 𝑥 ⇔ −

1

4
𝑥2 ln 𝑥 >

?
0 

]0 ; 1],

 −
1

4
< 0 

 𝑥2 > 0



 ln 𝑥 < 0 

⇔ −
1

4
𝑥2 ln 𝑥 > 0 𝒞𝑔

𝒫 ]0 ; 1].

 

∫ 𝑥2 ln 𝑥 𝑑𝑥
1

1
𝛼

 

 

(𝑢𝑣)′ = 𝑢′𝑣 + 𝑢𝑣′ ⇒ 𝑢𝑣 = ∫𝑢′𝑣 + ∫ 𝑢𝑣′  ⇒  ∫ 𝑢′𝑣 =  𝑢𝑣 − ∫𝑢𝑣 ′

𝑢′ = 𝑥2 𝑢 = ∫𝑥2𝑑𝑥 =
𝑥3

3

𝑣 = ln 𝑥, 𝑣′ =
1

𝑥

 

∫ 𝑥2 ln 𝑥 𝑑𝑥
1

1
𝛼

= [
𝑥3

3
ln 𝑥]

1
𝛼

1

− ∫
𝑥3

3
⋅
1

𝑥
𝑑𝑥 

1

1
𝛼

= [0 −
1

3𝛼3
ln (

1

𝛼
)] −

1

3
∫𝑥2𝑑𝑥 

1

1
𝛼

  

= [−
1

3𝛼3
 (ln 1 − ln𝛼)] −

1

3
[
𝑥3

3
]1
𝛼

1

[−
1

3𝛼3
 (0− ln 𝛼)] −

1

3
 (
1

3
−

1

3𝛼3
) =

ln𝛼

3α3
−
1

9
+

1

9𝛼3
 

=
3 ln 𝛼 − 𝛼3 + 1

9𝛼3

ln(𝛼) = 2 ⋅ (2 − 𝛼)

⇒ ∫ 𝑥2 ln 𝑥 𝑑𝑥
1

1
𝛼

=
3 ln𝛼 − 𝛼3 + 1

9𝛼3
=
3 ⋅ 2 (2 − 𝛼) − 𝛼3 + 1

9𝛼3
= 
12 − 6𝛼 − 𝛼3 + 1

9𝛼3
 

                                                                                                                  =  
−𝛼3 − 6𝛼 + 13

9𝛼3
        ∎     




