
Let𝑌 = 𝛼 tan𝜋𝑋, where 𝑋 is uniformly distributed in the interval (-1, 1). 

a) Show that 𝑌 is a Cauchy random variable 

b) Find the pdf of 𝑌 = 1 𝑋  

My problem is with the interval. I don’t have a problem with the first part of the question. 

Relevant Equations: 

𝑓𝑌 𝑦 =
𝑓𝑋 𝑥

 1  

 𝑔′ 𝑥 1   
 

𝐶𝑎𝑢𝑐𝑕𝑦: 𝑓𝑋 𝑥 =
𝛼

𝜋 

𝛼2 + 𝑥2
 

Here is what I was able to do 

After differentiating, I got: 

𝑔′ 𝑥 1  = 𝜋𝛼 sec2 𝜋𝑥 

Making 𝑥 the subject, I had: 

𝑥 =
1

π
tan−1  

𝑦

𝛼
  

 

∴  𝑓𝑌 𝑦 =
𝑓𝑋  

1
𝜋 tan−1 𝑦

𝛼 

 𝜋𝛼 sec2 𝜋𝑥 
 

 


