
 
Find a closed form: 

∫
𝒅𝒙

𝒙𝟐 + 𝒙√𝒙

𝟒

𝟏

 

Proposed by Nguyen Hung Cuong-Vietnam 

Solution by Mirsadix Muzefferov-Azerbaijan 

𝑳𝒆𝒕  √𝒙 = 𝒕 → 𝒅𝒕 =
𝒅𝒙

𝟐√𝒙
, ∫

𝟐𝒕

𝒕𝟒 + 𝒕𝟑
𝒅𝒕 = 𝟐 ∫

𝒅𝒕

𝒕𝟑 + 𝒕𝟐

𝟐

𝟏

𝟐

𝟏

 

𝟏

𝒕𝟑 + 𝒕𝟐
=

𝟏

𝒕𝟐(𝒕 + 𝟏)
=

𝑨𝒕 + 𝑩

𝒕𝟐
+

𝑪

𝒕 + 𝟏
 

(𝑨𝒕 + 𝑩)(𝒕 + 𝟏) + 𝑪𝒕𝟐 = 𝟏,   𝑨𝒕𝟐 + 𝑨𝒕 + 𝑩𝒕 + 𝑩 + 𝑪𝒕𝟐 = 𝟏 

(𝑨 + 𝑩)𝒕𝟐 + (𝑨 + 𝑩)𝒕 + 𝑩 = 𝟏,  {
𝑨 + 𝑪 = 𝟏
𝑨 + 𝑩 = 𝟎

𝑩 = 𝟏
→  {

𝑨 = −𝟏
𝑩 = 𝟏
𝑪 = 𝟏

 

𝑻𝒉𝒆𝒏 ∶   
𝟏

𝒕𝟑 + 𝒕𝟐
=

−𝒕 + 𝟏

𝒕𝟐
+

𝟏

𝒕 + 𝟏
= −

𝟏

𝒕
+

𝟏

𝒕𝟐
+

𝟏

𝒕 + 𝟏
 

𝟐 ∫
𝒅𝒕

𝒕𝟑 + 𝒕𝟐

𝟐

𝟏

= 𝟐 ∫ (
𝟐

𝟏

−
𝟏

𝒕
+

𝟏

𝒕𝟐
+

𝟏

𝒕 + 𝟏
)𝒅𝒕 = 𝟐 (𝐥𝐧 (

𝒕 + 𝟏

𝒕
−

𝟏

𝒕
))|

𝟏

𝟐
= 

= 𝟐((𝐥𝐧 (
𝟑

𝟐
) −

𝟏

𝟐
) − (𝐥𝐧(𝟐) − 𝟏)) = 𝟐𝐥𝐧 ((

𝟑

𝟒
) +

𝟏

𝟐
) = 𝟐𝐥𝐧 (

𝟑

𝟒
) + 𝟏 

∫
𝒅𝒙

𝒙𝟐 + 𝒙√𝒙
=

𝟒

𝟏

𝟐𝐥𝐧 (
𝟑

𝟒
) + 𝟏 

 


