
 
SP.566 If 𝝀 > 𝟎 then find: 

∫
(𝒙𝟐𝒆𝒙 + (𝝀 + 𝟏)𝒙 + 𝟏)𝒆𝒙

𝝀 + 𝒙𝒆𝒙

𝟏

𝟎

𝒅𝒙 

Proposed by Marin Chirciu – Romania  

Solution by proposer 

We have 
(𝒙𝟐𝒆𝒙+(𝝀+𝟏)𝒙+𝟏)𝒆𝒙

𝝀+𝒙𝒆𝒙
= 𝒙𝒆𝒙 +

(𝒙+𝟏)𝒆𝒙

𝝀+𝒙𝒆𝒙
. 

∫
(𝒙𝟐𝒆𝒙+(𝝀+𝟏)𝒙+𝟏)𝒆𝒙

𝝀+𝒙𝒆𝒙

𝟏

𝟎
𝒅𝒙 = ∫ (𝒙𝒆𝒙 +

(𝒙+𝟏)𝒆𝒙

𝝀+𝒙𝒆𝒙
)𝒅𝒙

𝟏

𝟎
= ∫ 𝒙𝒆𝒙𝒅𝒙

𝟏

𝟎
+ ∫

(𝒙+𝟏)𝒆𝒙

𝝀+𝒙𝒆𝒙

𝟏

𝟎
𝒅𝒙   (1) 

We have ∫ 𝒙𝒆𝒙
𝟏

𝟎
𝒅𝒙 = (𝒙 − 𝟏)𝒆𝒙|𝟎

𝟏 = 𝟏  (2) 

For the calculus ∫
(𝒙+𝟏)𝒆𝒙

𝝀+𝒙𝒆𝒙

𝟏

𝟎
𝒅𝒙, we make the substitution 𝝀 + 𝒙𝒆𝒙 = 𝒕 ⇒ 𝒅𝒕 = (𝒙 + 𝟏)𝒆𝒙𝒅𝒙 

∫
(𝒙+𝟏)𝒆𝒙

𝝀+𝒙𝒆𝒙

𝟏

𝟎
𝒅𝒙 = ∫

𝒅𝒕

𝒕

𝝀+𝒆

𝝀
= 𝐥𝐧 𝒕|𝝀

𝝀+𝒆 = 𝐥𝐧
𝝀+𝒆

𝝀
= 𝐥𝐧 (𝟏 +

𝒆

𝝀
)     (3) 

From (1), (2), (3) we obtain ∫
(𝒙𝟐𝒆𝒙+(𝝀+𝟏)𝒙+𝟏)𝒆𝒙

𝝀+𝒙𝒆𝒙

𝟏

𝟎
𝒅𝒙 = 𝟏 + 𝐥𝐧 (𝟏 +

𝒆

𝝀
). 


