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(15%) Assume that the jointly distribution function of X and Y is given by
B fxe_x(”y) if 0O<x,y<o

f(x)—l

0 otherwise

(a) Find the conditional density f (¥ | X =x) 2

(b) Find the conditional expected value ElY| X =x]9

(c) Find the probability density function of the random variable Z=X/Y

(10%) Consider two boxes, the first box containing 4 black and 5 white balls, the second box
containing 6 black and 2 white balls. A box is selected at random, and a ball is drawn at random
from the selected box. What is the probability that the ball is black? What is the probability that
the first box was the one selected, given that the ball is white?

(10%) The density function of the random variable X is given by
1) {cx(l—x); 0<x<l
X )=

(a) Find expected value of X, E[X ] ?
(b) Find E|X?| 2.
(c) Find variance of X ; Var[X]?

0 otherwise

(15%) If X is normal random variable with the parameter of mean p, =0 and variance
1

_ -x*/20%
c,” = o, that is the density function is given by f(x)= eXp
\J2n

Find the p.d.f. of the random variable Y = ¢* ?




. Find conditions on a and b such that the system of linear equations

r+2y=3
ax + by = -9
has

(a) (5%) no solution.

(b) (5%) exactly one solution.

. (8%) Let A, B, and A + B be nonsingular matrices. Prove that A~! + B~! is nonsingular

by showing that (A™! + B™1)"! = A(A + B)"'B.

. Please find the dimension of the subspace W shown as follows.
(a) 8%) W={d c—d (]| ceR, deR}.

(b) (8%) W={[b 3b 0] beR}.

-2 2 -3
. For a matrix A = | 2 1 —6].
-1 -2 0

(a) (8%) Please find the eigenvalues of A.

(b) (8%) Please find the eigenvectors of A.



