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1. (10%) Find the eigenvalues of the matrix A = [ ; ;1 ] .
1 2 -2 1
2. (10%) Find the rank of the matrix A= | 3 6 -5 4
12 03

3. (10%) Find the orthogonal projection of the vector u = [1 2] onto the vector v = [1 1].

W

. (10%) Find the inverse Laplace transform of

1
(s +2)(s+3)

H(s) =

5. (10%) Find the solution of the differential equation

Lz dr dz(0)
- 4___ freeet —_= - 2.
72 + 7 +3 =0, 7 0, z(0)

=}

. (10%) Find the Fourier transform of the function

f(t):{ 2, —1<t<1

0, otherwise

7. (10%) Find the value of the integral

1
/ ze Tdz.
0

8. (10%) The events Ay and Ay partition the sample space. Let B be another event. Suppose the
probabilities are

P(A1) =06, P(A)=04, P(B|A;) =04, P(BJA2) =0.6.
Find the conditional probability P(A;|B).

9. (10%) Let X be uniformly distributed in the interval [0, 1]. Consider the random variable
Y = g(X), where

(z) = 1 ifz<1/3
KL=\ 2 ifz>1/3

Find the probability mass function (PMF) of the random variable Y.

10. (10%) Let X and Y be two independent standard Gaussian random variables. Find the mean

and variance of the random variable Z = XY




