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EE 6360-501
Exam 1
October 13, 2009
Please Print.
Last Néme First Name
Instructions

1. Examination Duration: 1 hour 15 minutes.

2. ONE 8.5” x 11”sheet, with both sides of hand-written material, is allowed. No
solved problems of any kind are allowed.

3. One calculator is allowed.

4. Answer in the space/sheets provided. Highlight your answers.

5. Answer all guestions. Part A has 7 questions for 40 points; Part B has 3
questions, equally weighted for 60 points. There is a bonus question at
the end for 10 points. Show all steps/logic, uniess the guestion instructs
you otherwise. DO NOT RELY ON PARTIAL CREDIT, WHICH IS

6. Any copying or cheating will result in appropriate action as per university

regulations.




Part A: SHORT QUESTIONS (Write only the answers. Do amy scraich work needed om
separate sheet(s), which should not be submitted. Credit is given only for correct answers.) The
first 5 questions, 5 points each, #6, 7 points and #7, 8 points. (40 points)

1. Letx (n) be a z-transformable sequence, and N a positive integer. Let y(n) = x(n/N) for n divisible
by N, and zero otherwise. Express Y (z) in terms of X (z).
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2. The impulse response of an LTI has the following constraint: (2)" <h(n)< (3)",n<-1, and
h(n) =0 otherwise. Is this system BIBO stable? State clearly your reason for the answer.
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3. The continuous time signal x (t) = cos (2 = 1000 t) is sampled with a sampling period of T seconds
to obtain a discrete time x(n) = cos (nn/4). (i) What is the value of T consistent with this
information, and (ii) Is the choice of T unique? If not, specify another choice of T consistent with
the information given.
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4. The sequence x (n) = (¥2) "u (n) is periodically extended to repeat every 3 samples. Write one
period of the resulting periodic signal.
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5. A periodic signal, x (n) created by repeating the prototype signal xp (n) = {1 2 3} every 4 samples,
is input to an LTT system with the impulse response h (n) = {1 -1 1}. What is the output signal, y
(n)? ‘
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6. The Direct Form II block diagram implementation of a relaxed causal LTI system is shown below.
Write the LCCDE that describes the system. (7 points)
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7. Identify all possible ROCs that correspond to the transfer function of an LTI system. For each
ROC, identify whether the sequence is (i) stable, (ii) causal, anti-causal or two-sided. (8 points)
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Part B: (60 points)

1. The impulse response of an LTI system is given by h (n) = (% )" u(n). Determine the output of
the system, y(n), for the input

x (n) = [1/2"%]"sin (n n/4) u(n).
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2.  The input to an LTI system is
x(m)={1-1 1}
A

and the cross correlation function between the input x(n) and output y(n) is given by
ym={2-34-10 1}.
A

Determine the autocorrelation function of y (n).
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3. A causal, LTI system is described by the LCCDE with zero initial conditions:

y @) =-y (0-6) +2x(m) +x(0-5) =)

(i) Determine the following values of the impulse response of the system: h(0), h(1), h(5), h(6),
h(11) and h(120). (15 points.) (i) Prove or disprove that the system is BIBO stable. (5 points.)
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Bonus (10 points)

A discrete time, causal FIR filter is designed to reject (i.e. completely zero out) the dc, 100 Hz and
half-sampling frequency components of a CT input signal x (t), sampled at the rate of 600 samples/sec.
(a) Sketch the pole-zero diagram of the transfer function H (z) of the FIR filter. (Be sure to indicate
any zeros or poles at the origin and/or infinity.), and (b) Determine H (z).
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