
 
Find a closed form: 

𝑲 = ∫
(𝐥𝐧 𝒙)𝟐√𝒙

(𝒙𝟐 + 𝟏)(𝒙 + 𝟏)

∞

𝟎

𝒅𝒙 

 
Proposed by Omkumar Rao-India 

Solution by proposer 
 

∫
(𝐥𝐧𝒙)𝟐√𝒙

(𝒙𝟐 + 𝟏)(𝒙 + 𝟏)

∞

𝟎

𝒅𝒙 =⏞
𝒙→𝒙𝟐

𝟖∫
(𝐥𝐧𝒙)𝟐𝒙𝟐

(𝒙𝟒 + 𝟏)(𝒙𝟐 + 𝟏)

∞

𝟎

𝒅𝒙

= 𝟖

(

 
 
 
∫

(𝐥𝐧𝒙)𝟐𝒙𝟐

(𝒙𝟒 + 𝟏)(𝒙𝟐 + 𝟏)

𝟏

𝟎

𝒅𝒙 +∫
(𝐥𝐧𝒙)𝟐𝒙𝟐

(𝒙𝟒 + 𝟏)(𝒙𝟐 + 𝟏)

∞

𝟏

𝒅𝒙

⏟              

𝒙→
𝟏

𝒙 )

 
 
 

 

𝑲 = 𝟏𝟔∫
(𝐥𝐧𝒙)𝟐𝒙𝟐

(𝒙𝟒 + 𝟏)(𝒙𝟐 + 𝟏)

𝟏

𝟎

𝒅𝒙 = 𝟖∫
𝒙𝟐 + 𝟏

𝒙𝟒 + 𝟏
(𝐥𝐧𝒙)𝟐 𝒅𝒙

𝟏

𝟎

− 𝟖∫
(𝐥𝐧 𝒙)𝟐

𝒙𝟐 + 𝟏

𝟏

𝟎

𝒅𝒙 

∫
𝒙𝟐 + 𝟏

𝒙𝟒 + 𝟏
(𝐥𝐧𝒙)𝟐 𝒅𝒙

𝟏

𝟎

= ∫
(𝐥𝐧𝒙)𝟐𝒙𝟐

𝒙𝟒 + 𝟏

𝟏

𝟎

𝒅𝒙

⏟          

𝒙→
𝟏

𝒙

+∫
(𝐥𝐧𝒙)𝟐

𝒙𝟒 + 𝟏

𝟏

𝟎

𝒅𝒙 = ∫
(𝐥𝐧𝒙)𝟐

𝒙𝟒 + 𝟏

∞

𝟎

𝒅𝒙 =
𝝏𝟐(𝑷(𝒎, 𝒏))

𝝏𝒎𝟐
 

𝑷(𝒎, 𝒏) = ∫
𝒙𝒎

𝒙𝒏 + 𝟏

∞

𝟎

=
𝝅

𝒏 𝐬𝐢𝐧 (
𝝅(𝒎+𝟏)

𝒏
)

 

𝑲 = 𝟖(𝑷′′(𝟎, 𝟒) −
𝝅𝟑

𝟏𝟔
) = 𝟖 (

𝟑√𝟐𝝅𝟑

𝟔𝟒
−
𝝅𝟑

𝟏𝟔
) =

𝝅𝟑

𝟖
(𝟑√𝟐 − 𝟒) 

𝑲 = ∫
(𝐥𝐧𝒙)𝟐√𝒙

(𝒙𝟐 + 𝟏)(𝒙 + 𝟏)

∞

𝟎

𝒅𝒙 =
𝝅𝟑

𝟖
(𝟑√𝟐 − 𝟒) 

 

 
 
 


