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Probability

1. (40%) Let X be arandom variable with the following probability density function:
fx(z) =ce ¥, —co <z < 0.

(a) (10%) Find the constant c.

() (10%) Find the probability P(|X| > v) for some positive number v.

(©) (10%) LetY = 2X + 1. Find the probability density function of Y.

(d) (10%) LetY = 2X + 1. Find the cumulative distribution function of Y.

2. (10%) Consider the following joint cumulative distribution function (CDF):
Fxy(z,y) =1/ (1+ e * +3e#), —00 <z < 00, —00 <y < 0.
Find the marginal probability density function for X.
3. (20%) Consider the following joint probability density function:

2 fo<z<y<L
0 otherwise.

fxy(z,y) = {

(a) (10%) Find the marginal probability density function (pdf) of X.
(b) (10%) Find the covariance of X and Y.

4. (10%) Two cards are randomly chosen without replacement from an ordinary deck of 52
cards. Let B be the event that both cards are aces; let A be the event that at least one ace is
chosen. Find P(B|A).

5. (10%) Let X and Y be two independent Gaussian random variables with the following
statistics: E{X} = 1, VAR{X} =4, E{Y} =3, and VAR{Y} = 0. Let Z = X - Y.
Find the probability of the event “Z > 10” and express it using the Q-function.

6. (10%) Balls numbered 1 through 20 are placed in a bag. Three balls are drawn out of the
bag without replacement. What is the probability that all the balls have odd numbers on
them?
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