
 

 

Answer on Question #62837 – Math – Calculus 

Question 

evaluate the following using Beta function: 

I=integration(dx/sqrt(1-(x)^n)) limits: from zero to one 

 

Solution 

𝐼 = ∫
𝑑𝑥

√1 − 𝑥𝑛

1

0

 

      Substituting 𝑧 = 𝑥𝑛 obtain 𝑥 = √𝑧
𝑛

= 𝑧
1

𝑛  and 𝑑𝑥 = (𝑧
1

𝑛)
′

𝑑𝑧 =
1

𝑛
𝑧

1

𝑛
−1𝑑𝑧.  

     If 𝑥 = 0, then  𝑧 = 0; if 𝑥 = 1, then 𝑧 = 1. In other words, limits of integration do not change. 

      After this step we proceed with the calculation of integral: 

𝐼 =
1

𝑛
∫ 𝑧

1

𝑛
−1 1

√1−𝑧

1

0
𝑑𝑧 =

1

𝑛
∫ 𝑧

1

𝑛
−11

0
(1 − 𝑧)−

1

2𝑑𝑧 =
1

𝑛
∫ 𝑧

1

𝑛
−11

0
(1 − 𝑧)

1

2
−1𝑑𝑧. 

By definition,  the Beta function is 

𝐵(𝑝, 𝑞) = ∫ 𝑧𝑝−11

0
(1 − 𝑧)𝑞−1𝑑𝑧         (𝑝 > 0, 𝑞 > 0). 

In our case  𝑝 =
1

𝑛
  and  𝑞 =

1

2
 .  

Then  

𝐼 = ∫
𝑑𝑥

√1−𝑥𝑛

1

0
=

1

𝑛
∫ 𝑧

1

𝑛
−11

0
(1 − 𝑧)

1

2
−1𝑑𝑧 =

1

𝑛
𝐵 (

1

𝑛
,

1

2
). 

Answer:   𝐼 = ∫
𝑑𝑥

√1−𝑥𝑛

1

0
=

1

𝑛
𝐵 (

1

𝑛
,

1

2
). 
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