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1. (15%) Express the determinant of
X1 Xz X3
A=(x x3 x3
3 %3
in terms of x, %, and x3.
2. (15%) For two random variables X and Y with variances Var(X) = 5and Var(Y) = 3, respectively.
If the covariance Cov(X,Y) = 0, then find the correlation coefficient p(X +Y,X —Y).
3. (15%)If X is a Poisson random variable with P(X = 1) = P(X = 3). Find m:.xP(X =n) and
fi= argmfo(X =n).
4. (10%)Let N be an integer-valued random variable with mean E(N) =5 and X;’s be independent
random variables with equal mean E(X;) = 10.If N isindependent of Xj's, then find
N
E (Z X,-).
i=1
5. (15%)Llet X and Y beindependent and identically distributed Gaussian random variables. Show that
random variables U =X +Y and V =X —~Y areindependent.
6. (10%)Let X and Y be independent random variables with E(X) = 1, E(Y) =3, Var(X) = 1, and
Var(Y) = 4. Find Var(XY).
7. (20%)Let X be a Poisson random variable with P(X = 0) = e~2.

a. (10%)Find P(X > 2).
b. (10%)Find E(X3).




