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1. (10%) Suppose that A, B, and D are events such that A and B are independent,
P(AN BN D) =004, P(D|AN B) = 0.25, and P(B) = 4P(A).
Determine P(AU B).

2. (10%) Let X and Y be independent random variables. Each has possible values 0, 1, and 2,
with probabilities 0.2, 0.3, and 0.5, respectively.

a) (5%) Find the value of P(|X —Y|=1).

b) (5%) Find P(X = z|Y = 1).

3. (20%) The sales of a convenience store on a randomly selected day are X thousand dollars,
where X is a random variable with a distribution function of the following form:

0 t<0,
12 o<t<l,
Ft) =1 kat—1) 1<t<2,
1 t>2.

Suppose that this convenience store’s total sales on any given day are less than 2000 dollars.

a) (5%) Find the value of k. '

b) (16%) Let A and B be the events that tomorrow the store’s total sales are between 500 and
1500 dollars, and over 1000 dollars, respectively. Are A and B independent events?

4. (15%) Suppose that three random variables X1, Xo, and X3 have a continuous joint distrib-
ution with the following joint probability density function

—(z1+2224323)  f . P =
» _foce orz; >0 (i =1,2,3),
f(-’”hwz,fﬁa) = { 0 otherwise.

Determine
a) (5%) the value of the constant c;
b) (10%) P(X1 < 1|Xy=2,X5=1).

5. (15%) Suppose that X is a random variable for which the moment generating function is

et ’ 264t 268t
¢(t)~—€+—5—+—5—for —o0 <t < o0.
a) (5%) What is the probability mass function of X7

b) (10%) Compute Var(X).

6. (15%) Suppose that the joint probability density function of two random variables X and Y
is '

1
f(z,y) = 5;6—(”2'“’2)/2 for —oo <z <oo0and —oo <y < co.

. "
Find P(—v2 < X +Y < 2+/2) in terms of (z), where B(2) = 7o, Sze” 7 dw.

7. (15%)Let X1, X3, ..., Xn be independent random variables, each having the uniform distri-
bution on (0, 1). Let Y = —2In(X; X5 - - - X5). What is the distribution of Y'?
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