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1. (10%) Let the random variable ¥ be defined by Y = X2, where X is a Gaussian random
variable with expected value E{ X} = 1 and variance VAR{X} = 4. Find the probability
density function (pdf) of Y .

2. (10%) We have two coins, one is fair and thus lands heads up with probability 1/2 and
one is unfair and lands heads up with probability p, p > 1/2 . One of the coins is selected
randomly and tossed n times yielding n straight tails. What is the probability that the unfair
coin was selected given the the above observation?

3. (10%) Let X;, X5, X; are independent, exponentially distributed random variables with
parameter A;, Az, and A respectively. Find the characteristic function of Z, where Z =
Xi+Xo+ Xs.

4. (20%) Let X and Y have joint pdf
fxv(z,y) =k(z+y), for0<2z<1,0<y<1.

(2) (10%) Find k.
() (10%) Find the probability P (X < Y).

5. (10%) Find E {X2e¥ } where X and Y are independent random variables, X is a zero-
mean, unit-variance Gaussian random variable, and Y is a continuous uniform random
variable in the interval [0, 3].

6. (10%) Let Z = X/Y'. Find the probability density function of Z if X and Y are indepen-
dent and both exponentially distributed with mean one.

7. (10%) The number IV of packet arrivals in ¢ seconds at a multiplexer is a Poisson random
variable with & = At, where X is the average arrival rate in packets/second. Let Z be the
time until the first packet arrival. Find the probability of the event “Z > ¢”.

8. (20%) The probability density function (pdf) of a Chi-square random variable, X with 2n
degrees of freedom is given by

,x 20
, otherwise

=

where n is a positive integer.
(2) (10%) Find E{e~*/4}. Hint: Use the fact that [°¢"le~*dt = (n — 1)! for any
positive integer n
(b) (10%) LetY be a Chi-square random variable with 2 degrees of freedom. Y is inde-
pendent of X. Find the probability P (Y < £).
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