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1. (10 %) In an expetiment with equiprobable outcomes, the event space is $ = {1,2,3,4}. P[s] = 1/4

forall s € S. Show that the three events 4,={1, 3,4}, 4,={2,3, 4}, and A5=( are dependent.

2. (#20 %) Let random variable X have the binomial probability mass function (PMF)

N

_ (4 4
Px) = () a1/2)*
(a) Find E[X], the expected value of X (5 %).
(b) Find Var[X], the variance of X (5 %).
(c) Given the condition B={X#0}, what is the conditional expected value E[X|B] (5 4)? What is

conditional variance Var[X|B] (5 %)?

3. (4 25 %) The probability density function (PDF) of random variable X is

_[{@/e* x>0,
fr(x) { 0 otherwise.

(a) Whatis P[X > 1] (5 %)?
(b) What is E[X] (5 %)?
(c) What s Var[X] (5 #")?

(d) Given X>1, Find E[X/X>1] (5 4" and Var[X|X>1] (5 %).

4. (£ 25 %) Random variables X and Y have the joint PMF

cxy x=1,24y=13,

P =
X/Y(x’ y) { 0 otherwise.
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(a) What is the value of the constant ¢ (5 7-)?
(b) What is the marginal PMF Py(x) (5 4)?
(c) What is the mafginal PMF Py (y) (5 #)?
(d) Find E[X] (5 ).

(e) Find E[Y] (5 %).

5. (4 20 %) Random variables X and Y have joint PDF

_((x+y)/3 0<x<1,0<y<2,
fuy(xy) = { 0 otherwise.

Let A={Y<I},

(a) Find P[A] (5 %)
(b) Find fyya(x,y) (5 %).
(¢) Find fx;A(x) (5 2).

(d) Find fyja(y) (5 #).




