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The probability density function of X is given by  

𝑓(𝑥) = {
𝑎𝑥𝑛

0
       

0 ≤ 𝑥 < 1
otherwise

 

a) Show that 𝑎 = 𝑛 + 1 

b) Given that 𝐸(𝑋)  =
3

4
  

 

a)  For continuous random variables, the total area under the function = 1 

∫ 𝑓(𝑥)𝑑𝑥 = 1
∞

−∞

 

In our case, 

∫ 𝑎𝑥𝑛𝑑𝑥 = 1
1

0

 

[
𝑎𝑥𝑛+1

n + 1
]

0

1

= 1 

𝑎

n + 1
= 1 

Therefore, a = n + 1 

b)  For continuous random variables, 

E(𝑋) = ∫ 𝑥𝑓(𝑥)𝑑𝑥
∞

−∞

 

In our case, 

𝐸(𝑋) = ∫ 𝑥 ∙ 𝑎𝑥𝑛𝑑𝑥
1

0

 

𝐸(𝑋) = ∫ 𝑎𝑥𝑛+1𝑑𝑥
1

0

 

We know from part a) that a = n + 1 

𝐸(𝑋) = ∫ (n + 1)𝑥𝑛+1𝑑𝑥
1

0

 

𝐸(𝑋) = [
(n + 1)𝑥𝑛+2

n + 2
]

0

1
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𝐸(𝑋) =
n + 1

n + 2
 

We are told that 𝐸(𝑋)  =
3

4
 

n + 1

n + 2
=

3

4
 

Therefore, 𝑛 = 2 

And a =  3 

 


