ECE 4213/5213
Test 1

Monday, October 25, 2021
4:30 PM - 5:45 PM

Fall 2021 Name: SOLUTION
Dr. Havlicek Student Num:

Directions: This test is open book and open notes. You may also use your calculator and

the course formula sheet. Other materials are not allowed. You have 75 minutes to complete
the test. All work must be your own.

Students enrolled for undergraduate credit: work any four problems. Each problem
counts 25 points. Below, circle the numbers of the four problems you wish to have graded.

Students enrolled for graduate credit: work all five problems. Each problem counts 20

points.
SHOW ALL OF YOUR WORK for maximum partial credit!
GOOD LUCK!

SCORE:

1. (25/20)
2. (25/20)
3. (25/20)
4. (25/20)
5. (25/20)

TOTAL (100):

On my honor, I affirm that I have neither given nor recewved inappropriate aid wn the completion of this test.

Signed: Date:




1. 25/20 pts. A discrete-time LTI system H has impulse response h[n] given by

h[n]_—_{ (ég,n’ —3sns<d = (%)n{u[n+3]—u[n—5]}.

otherwise

z[n] = 24 (—%)nu[n — 1.

The system input is given by

Use time domain convolution to find the system output y[n].
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[ OTHER WAY |

1. 25/20 pis. A discrete-time LTI system H has impulse response Aln] given by

hn] = { (gg (%)n {uln+3] — ufn — 5]}

-3 <n <4,
otherwise

‘The systemn input is given by

zin] = 24 (J;Y ufn— 1]

Use time domain convolution to find the s gystem oufiput z/[n
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2. 25/20 pts. The input z[n] and output ylr] of a discrete-time system are related by

] = nzin+1], n >0,
yinl = ml.n'Ji n <.

(a) 12/10 pts. Is the system tine invariant? Justify your answer.
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Problem 2, cont...
(b) 13/10 pts. Is the system BIBO stable? Justify your answer.
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3. 25/20 pts. The input z[n] and output y[n] of a discrete-time ITT system H are related
by

y[n] = z[n] + 2z[n — 1] — 2z[n — 2] — z[n — 3).

() 8/6 pts. Find the system frequency response H ().
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(b) 9/7 pts. Find functions A(w) and 6(w) such that H(e™) = A(w)e?®®).
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Problem 3, cont...

(c) 8/7 pts. Find the system group delay 7(w).

T(w)= %9(@




4. 25/20 pts. The input z[n] and output y[n] of a stable discrete-time LTT system H
are related by

vl — 5yl — 1]~ yin — 2] = aln] — Safo — 1.

(a) 12/10 pts. Find the transfer function H (2), specify the ROC, and give a pole-

zero plot.
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Problem 4, cont. ..

(b) 18/10 pts. Find the impulse response h[n].
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5. 25/20 pts. The input z[n] and output y[n] of a causal discrete-time LTI system H
are related by

vl + Syl — 1] = aln] + zfn — 1]

2] — 4 (%)nu[n]

and initial conditions are given as y[—1] = 1 and z[—1] = £.

The input signal is given by

Use the unilateral z-transform to find y[n] for n > 0.
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More Workspace for Problem 5. ..
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