
Evaluate ∫
𝑑𝑥

𝑥3√𝑥2−1
 

 

 

Answer: Write 𝐼 = ∫
𝑥𝑑𝑥

𝑥4√𝑥2−1
 and put 𝑥2 − 1 = 𝑡2, so that 

2𝑥𝑑𝑥 = 2𝑡𝑑𝑡

 ∴  𝐼 = ∫  
𝑡

(𝑡2+1)2𝑡
𝑑𝑡 = ∫  

𝑑𝑡

(𝑡2+1)2

  

tan−1 𝑡 = ∫
𝑑𝑡

𝑡2 + 1
= ∫ 1 ⋅

1

𝑡2 + 1
𝑑𝑡 

 =
𝑡

𝑡2 + 1
+ ∫  𝑡

2𝑡

(𝑡2 + 1)2
𝑑𝑡

 =
𝑡

𝑡2 + 1
+ 2 ∫  

𝑡2 + 1 − 1

(𝑡2 + 1)2
𝑑𝑡

 =
𝑡

𝑡2 + 1
+ 2tan−1 𝑡 − 2𝐼

 

∴  𝐼  =
1

2

𝑡

𝑡2 + 1
+

1

2
tan−1 𝑡

 =
1

2
(

√𝑥2 − 1

𝑥2
+ tan−1 √𝑥2 − 1) + 𝐶

 


