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1. Assume X and Y are independent random variables with probability mass functions

02, x=1
0.5 y=0
P.(x)=1¢06, x=2 B(y)=
05, y=1
0.2, x=3
LetZ=X+Y
(2) (10%) Find ¢, (s), the moment generating function (MGF) of Z
(b) (5%) What is E[Z’]

(c) (5%) What is the probability mass function 7,(z)

2.Consider a binomial (#, iz--) randon variable X
n

(a) (10%) As n —> o, show that the probability mass function (PMF) P, (x)
converges to the PMF of Poisson (&) random variable.
(b) (10%) As n — =, use the central limit theorem to estimate the cumulative distribution

function (CDF) of Z, assuming Z = _Xoa

a(1-2%
n

3. (10%) Suppose you have two coins, one biased, one fair, but your don't know
which coin is which. Assume coin 1 is biased. It comes up heads with probability 3/4
while coin 2 will flip heads with probability 1/2. Suppose you pick a coin at random
and flip it. Given that the outcome of the flip is a head, what is the probability

that you picked the biased coin ?

2 -1 3 0

6 -3 9 4
4. Letv, = 0 ,Vy = 3 V=l sV, = sl

=2 1 -3 1

The subspace W of R* is spanned by {v,,v,,v,,V,}.
(a) (5%) Find a basis for the subspace V.
(b) (10%) Find an orthogonal basis for the subspace .
() (5%) Find an orthonormal basis for the subspace .

4
5. (15%) LetA={0 1], Evaluate 4"°.

-5 8 0 3
5 0 -6
6.LetB = .
-7 2 2
0 3 0 4

Mark the following statements True or False. Justify each answer.
(a) (5%) B is an invertible matrix. ‘
(b) (5%) The linear transformation x — Bx for any vector x € R* is one-to-one.

(c) (5%) Dimension of the null space of B is n.




