EXAM P QUESTION OF THE WEEK

S. Broverman, 2008

Week of March 31/08

Therandom variable X haspdf f(z) = ae ™ +be™>* for = > 0, wherea and b are > 0.
You arealso giventhat E[X|X > 1] =2.
Find a and b.

The solution can be found below.



Week of March 31/08 - Solution

In order to be apdf, weknow that [ f(z) dz = [;"(ae " + be ") dz = a +

P(X >1)= [“(ae ™™ +be *)dx = ae ' +be 2.

The conditional pdf f(z|X > 1) is P(f)@l) = st~ for x> 1.

Then, E[X|X > 1] = fooox f(@] X > 1) dz = [ (are = +bre ) da

ae~1+be—2

By integration by parts we get foooxe*”f de = —xe ¥ —e™* R 2¢~ 1, and
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Then, E[X|X > 1] =

=2 ,sothat 2ae !+ ?’[%72 = 2qe 1+ 2pe 2,

It follows from this equation that b = 0, and then from a + % =1,weget a=1.



