EE 3060 Midterm Exam #3
Note: If X ~ G(a, M), then

T(a) ‘
0, otherwise.

e~ (Ag)e—! .
= o~ ifx >0,
fx(z) = { =

1. (10%) Let the probability density function of a random variable X be given by

e ® if x>0,
0, otherwise.

Let

Y:{X,ﬁXSL

1 .
'a if X >1.

Find the probability density function fy(y) of Y.

2. (a) (7%) Let X ~ N(u,0?%) and Y = +/|X|. Find the probability density function fy(y) of Y.
(b) (8%) Let X; ~ N(us,02),i=1,2,...,n, be independent random variables and Y = > (X;—u;)>.
Find the probability density function fy(y) of Y.

3. (a) (10%) Let X ~U(0,1) and Y ~ U(0, 1) be independent random variables. What is the probability
that the quadratic equation t2 + Xt + 2Y = 0 has two real roots?
(b) (10%) Let X and Y be the z-coordinate and the y-coordinate, respectively, of a point randomly

selected from the region R = {(z,y) : |z| + |y| < 1}. Find fx(z) and fxy(z|y).
(.

4. Let the joint probability density function of X and Y be given by \\/ _77{ \k ,
fey(ay) = te7®, if x> 0and |y| <z, f'" - . -
Xy\TY) = 0, otherwise. M\ e f 4 7
. / e
(@) (7%) Find fxy(zly) and fyx(y|z). \S\ SN ne
(b) (8%) Find E[Y'|X = z| and Var[Y|X = z]. \{ 2 NN\ /\ N \y

P \
5.(10%) Let X ~ E(A) and Y ~ &(\) be independent random variables, and lgt I/ 9\)(747 and V = e¥.
Find fyv(u,v). !

6. (10%) Michael enters a bank with n tellers. All of the tellers are busy serving customers and there is
exactly one queue being served by all tellers, with one customer ahead of Michael waiting to be served.
If the service time of a customer is an exponential random variable with parameter A\, what can you say
about Michael’s waiting time in the queue before he is served by one of the tellers? '/L

7. (a) (10%) Let X ~ £(X\) and Y ~ £(A) be independent random variables. Show that X1y and X(3)—X(1)
are independent. ,
(b) (10%) Let X ~ N(0,0?) and Y ~ N(({, o?) be independent random variables. Find fx,,, x,, (T}, T2

L EX ? )
and E[X(y)). \ /(X?
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