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1. Let a hand of five cards be drawn at random from an ordinary deck of 52 playing cards.
Calculate

(a) (10pt) the probability of the set of outcomes in which there are exactly two queens, two
jacks and one Ace, and

(b) (10pt) the conditional probability of an all-heart hand, relative to the hypothesis that
there are at least 4 hearts in the hand.

2. (10pt) Let the random variable X of the discrete type have the p.d.f. f(z) = /10, z = 1,2, 3,4,
zero elsewhere. Find the distribution finction of X and use it to calculate the probability of
the event that 1.5 < X < 3.

3. (10pt) A median of a distribution of one random variable X is a value of x such that P(X <
x) < 1/2 and P(X < z) > 1/2. If there is only one such z, it is called the median of the
distribution. Find the median of the binomial(4, 1/4) distribution.

4. Let X have the p.d.f. f(z) =423 0 < x < 1, zero elsewhere.

(a) (10pt) Calculate the mean and variance of X.
(b) (10pt) Find the distribution function and p.d.f. of ¥ = —21In X*.

5. (10pt) Suppose that the p.d.f. of X and Y is

1, 0<r<l,0<y<l1

f@y) = {O elsewhere.
Let Z = X +Y. Find the p.d.f. of Z and P(Z < 1.5).

6. (10pt) Suppose that the p.d.f. of X and Y is

Flay) = 2, I<r<y<l1
Y= 0 elsewhere.

Find the conditional mean and conditional variance of X given Y = y.

7. (10pt) Let X and Y have the joint p.d.f. f(z,y) =2¢7*7% 0 < x < y < 00, zero elsewhere.
Find the joint p.d.f. of U =2X and V =Y — X and argue that U and V' are independent.

8. (10pt) Let X3, X5, X3, X4 be independent and identical distributed random variables from the
uniform distribution over the interval (0,1). Find the p.d.f. of Y = min(X;, X, X3, X3).



