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1. (15%) Let X and Y be independent (strictly positive) exponential random variables each with,
parameter A. Are the random variables X + Y and XY indepéndent?

2. (10%) Let X and Y be jointly distributed mth PX,Y) =2/3, Var(X) = 1, Var(Y) = 9. Find
Var(3X —5Y + 7).

3. .(15%) What is the probability of an even number of successes in n independent Bernoulli trials?
(Bernoulli success probability is p)

4. (10%) Let X be a Poisson random variable with parameter A. What is the maximum value of
Pr(X) expressed by A?

5. (20%) Suppose that B is a4 x 3 real-valued matrix. Let S = BBT, and T' = BTB. Choose the
true statement(s) from the following. L
(a) It is possible that S is an invertible matrix.
(b} It is possible that T is an invertible matrix:
(c) Both S and T are diagonalizable.
(d) I+ S is an invertible matrix, where I is the identity matrix of the same size as 5.

6. Consider two transformations T and S. The domain is the space of n X n real-valued matrices,
while the codomain is the space of real numbers. Define T(A) = det(A), where det(A) is the
determinant of A, and define S(T") = tr(A4), where tr(A) is the trace of A.

(a) (10%] Is T a linear transformation? Is S a linear transforma.tlon'?
(b) (10%) Is T & one-to-one transformation? Is S a one-to-one transformation?

(¢) (10%) Is T an onto transformation? Is S a onto transformation?




