EXAM P QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of March 13/06

The random variable X has density function f(z) = ce 1l for — oo <z < 00 .

Find the variance of X.

The solution can be found below.



Week of March 13/06 - Solution

In order for f(x) to be aproperly defined density function, it must satisfy ffooof(ac) de =1.
Theintegral is

[Z f@)de = [ celtldz =c- [fi)ooex de+ [[Jedz]=c-[14+1]=1,
fromwhichit followsthat ¢ = 3 .

Then, Var[X] = E[X?] — (E[X])?.

EX]= [" tzelldy =1, [fi)ooxe"”' dx + [ ze *dx] .

re’”

We use theintegration by partsrule [ze®” dz = — — ea—Q )

0 =0
Then [° ze"dx = xe” —e”

=0-1-(0-0)= —1,

r=—00

and foooxe_‘f de = —xe * —e®

Therefore, E[X]= —1+1=0.

Tofind E[X?] we useintegration by parts. [a2e® do = ©¢“ — [ . 2z dx.

E[X? = 1[° a?e"dx + [FaPe " da] .

=0

Then fBOCIIJQe‘E dx = x2e” - ff)oce"” 2zdr =0-0-2(—-1)=2,

r=—00

and [“zPe tdr = —a’e " + e 2zde = —0+0+2(1) =2,

Therefore, E[X?] = 1[2+2]=2,and Var[X]=2-0=2.



