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1. (5% each, 20% in total) Yes/No questions. No need to state reasons.

(a) Consider three events Ej, Ej, and Ej. Is the statement “if P{E; N E; n E3] = P[E;]P[E;)P[E;], then E;, Ep, and £,
are independent” true?

(b) Consider two events E, and E,.Is the statement “if E; N E, = @ , then P[E, U E,] = P[E,] + P[E,]” true?

(c) Let 22 be a sample space. Let E; and E, be two disjoint events, with E; U £, = {2, Is the statement
“P[E] = P[E N E;] + P[E N E,] for any event E C 2" true?

(d) Consider a random variable X. Let random variable ¥ = a- X + b, for some constants a and b. Let Var[X] and
Var[Y] be the variances of X and Y, respectively. Is the statement “Var[Y] = a - Var[X] + b” true?

2. (5% each, 15% in total) Consider a random variable. X with the PMF

c if x=1;
x
Pr@=1(3) ifx=234;
0 else,

for some constant c.

(a) What is the constant ¢?

(b) What is the probability P[X € {0,1}]?
(c¢) What is the mean E[X]?

3. (5% each, 15% in total) Let X be the number of accesses at a website in a day. Suppose that X is the Poisson random

variable with mean a.

(a) What is the probability that no one accesses the website in that day?

(b) What is the probability that no one accesses the website during 10am and 11am in that day?

(c) Suppose that each access at the website consumes a power of ¢ units, i.e., ¢-X units of power consumption in that day.

What is the expected power consumption in that day?

4. (2% for (a), and 4% for (b)-(e), totally 18%) Let X be a random variable with the following probability density function
(p.d.f)

X, 0<x<2;
fr(x)=42c(3—x), 2<x<3;
0, otherwise.

where ¢ is a constant.

(a) Find the value of c.

(b) Find the mean of X.

(c) Find the variance of X.

(d) Find the median of X.

(e) Let Y = X?, Find the mean of Y.

5. (6% foreach, totally 24%) Let X and Y be two independent random variables with identical uniform distribution over [0,2].
Let Z=|Y -X|.
(a) Find the probability P(X < 2Y).
(b) Find the conditional probability P(2X < Y|X < 2Y).
(c) Find the cumulative distribution function {c.d.f.) of Z.
(d) Find the p.d.f. of Z.

6. (8%) Let X and Y be two random variables. X has the p.d.f. fx(x)=2x,0<x <1, and Y = g(X). If Y has the p.d.t.
fr(») =e7?, y >0, find the function g(x).
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