ECE 2713
Test 2

Tuesday, April 28, 2026
12:00 PM - 1:15 PM

Spring 2026 Name: S 8 L- Ut IO N

Dr. Havlicek Student Num:

Directions: This test is closed book and closed notes. Calculators are allowed. You may also use
the formula sheet provided with the test. Other materials are not allowed. All work must be your
own. You have 75 minutes to complete the test.

SHOW ALL OF YOUR WORK for maximum partial credit!

GOOD LUCK!

SCORE
1. (25)
2. (25)
3. (25)
4. (25)

TOTAL (100):

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

Name; Date:




1. 25 pts. A discrete-time LTI system H has impulse response
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Use the discrete-time Fourier transform (DTFT) to find the output signal y[n].
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2. 25 pts. Consider the discrete-time LTI system H shown below.
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F and G are both discrete-time LTT systems. Tabls _ ]
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The impulse response of G is given by g[n] = (%) uln — 1]. e‘Jw
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(a) 11 pts. Find the overall system frequency response H(e/*).
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Problem 2, cont. ..
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(b) 11 pts. Find the difference equation (I/O equation) that relates the input signal x[n]
and output signal y[n] of the overall system H.
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(c) 3 pts. Is H an FIR digital filter or an IIR digital filter? Briefly justify your answer.
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3. 25 pts. The discrete-time LTI system H is formed by a series connection of two discrete-time
LTI systems H; and Hs as shown in the figure below:
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The impulse response of LTI system H; is given by Té\bl " 2
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The difference equation (I/O equation) that relates input signal z[n] and output signal y[n]
of the overall system H is given by
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(a) 8 pts. Find the system frequency response H(e/*).
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Problem 3, cont. ..

b) 10 pts. Find the im ulse response hy[n] of LTI system H,.
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Problem 3, cont. . .

(c) 7 pts. Is H, a stable discrete-time LTI system? Justify your answer.
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4. 25 pts. Consider a digital filter H with difference equation (I/O equation) given by
y[n] = z[n] — 2z[n — 1)+ 2z[n — 3] — z[n — 4].

(a) 3 pts. Is H an FIR digital filter or an IIR digital filter? Briefly justify your answer.
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(b) 6 pts. Find the system impulse response h[n].
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(c) 6 pts. Find the filter frequency response H(e/*). FTR_
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Problem 4, cont. ..
(d) 10 pts. Find the filter magnitude response |H(e/*)| and phase response arg H(e/*).

Hint 1: use the “linear phase trick” to write H(e’/“) in polar form and then simply read
off the magnitude response and phase response functions.

Hint 2: remember to use Euler’s formula for sine if the symmetry is odd.
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