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1 (12%)
Let X be a Gaussian random variable with mean = y and variance = o2,
Find the third and fourth moments: E[X3] and E[X*].

2 (18%)

Let x,;n = 1+ N be the N independent samples of a random variable X

1) What are the sample mean () and sample variance (v) of the sample data?
2) find the expected values E[m] and E[v]

3 (10%)

Let the pdf’s of two random variables X and Y be f(x) = ae~%*; x > 0 and
fry) =pBe By =0,

Find the pdf of the random variable Z = X + 1.

4 (15%)
For a system described by the following differential equation

d*y(®) . dy(®)

dt2 it 374* 2y(t) = 10x(t)
where x(t) and y(t) are the input and output signals.
1 Find the transfer function of the system.

2 Find the solution of y(t) for x(t) = 5cos (2t).

5 (15%)
Solve the solution y(t) for the following differential equation
dy _ rgu
at -2 e
with y(0) = 2.
6 (15%)

Find the null space of the following matrix
1 9 8 9
S
1 -1 6 1

7 (15%)
Let Ay;m = 1+ N be the eigenvalues of a N x N matrix 4, show that det(4) =TIN_, A,
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