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ECE 161A Midterm 11

Tuesday, 8 November, 2006

Name: (Last) (Firsty .~ (M) _

Problem 1: /20

Problem 2: /20

Problem 3: /20

Problem 4. /20

Problem 5: /20 (one of the two)

TOTAL: /100

Rules:

1. By writing your name above, you certify that the solution is your own work. Cheating

aswN

(o]

in any form (copying another student® work, using un-authorized materials, etc.)
results in an immediate score of zero for the exam, and further disciplinary actions by
the School of Engineering.

The exam time is exactly 75 minutes.

No calculators or any other electronic devices.

Write clearly. That is necessary to ensure that you receive partial credit.

Cross out any work you do NOT want to be graded. Wrong answers cause you to
loose points.

Partial credit is given ONLY to correct solution techniques, not to correct answers
from wrong procedures.

The exam is 12 pages and 5 Problems. Problem 5 consists of the two problems one of
which you need to choose. If you choose to solve both, you receive the higher score
between the two.
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Problem 1

The input to a causal linear time-invariant system is

xb]=upn.4j+(lfuh1

2
The z-transform of the output of this system is

1
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2
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%

Y@):

a) Determine H(z), the z-transform of the system impulse response. Indicate its ROC.

Answer:

b) Is this system stable?

Answer:

c) What is the region of convergence for Y(z)?

Answer:

d) Determine y[n].

Answer:
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Problem 2

Show that if for some a,a|" 1, H(z)| _, =B, then the output of the system to the input
x[n] = Aa" is bounded.
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Problem 3 (20 points)

Consider the following signal:

eIkl _
x[n]:ﬁa n=2k
%0 nisodd

a) Find the DTFT of the signal for O<a<1.

Answer:

b) Find the DTFT of the signal for a=1.

Answer:
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Problem 4 (20 points)

Consider a causal filter whose output-input relation is
kyin]+3yin" 2] =k, x[n]+ k,x[n" 1]" x[n" 2].

a) Pick a set of choices fork, k,, k, to ensure that the output to signal cos@n) is a
signal with amplitude 1, for all " .

b) Consider the above filter when k, ="3,k,="1, k, =0 and find its magnitude and
phase response. Furthermore, calculate the output of the system when the

Iln lln
input is cosﬁ] + cos%].
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Problem 5 (20 points) choose one of the following problems:

Problem 5.1

Consider a pertiodic sequence x[n] with period N=8. One period of the signal is given by

X[n] =@

Find its DTFT, X(" ).

Answer:
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Problem 5-2

Suppose we are given the following information about a periodic signal x[n] with period
N=28 and Fourier series coefficients ay:

1) a, =-a

2) xn +1]=( 1).

Find the Fourier series coefficients ay.

Hint: start with the equation for the Fourier series representation of x[n].

Answer:

- 10 -
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Energy of a signal E = E‘X[n]‘z

n=-o

Some useful numbers:

cosE:} sin—=£
3 2 3 2
cos—=ﬁ sin—:ﬁ
4 2 4 2



