ECE 4213/5213

Test 2
Wednesday, November 18 — Friday, November 20, 2020
Fall 2020 Neme._ 90LU TION
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 60 hours to complete
the test. All work must be your own. You may work the test on this test paper or you may
use your own blank paper. Upload a scan or photograph of your test paper to the course
Canvas page no later than midnight on Friday, November 20, 2020.

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

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.

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 thot I have neither given nor received inappropriate aid in the completion of this test.

Name: Date:




1. 25/20 pts. Let z[n] and h[n] be finite-length discrete-time signals given by

zn] = [9 56 5
= 9[n] +56[n — 1]+ 66[n — 2] +56[n — 3], 0< n < 3,

and

hin] = [1 -2 2 —1]
= d[n] - 20[n —1]+20[n—2] —d[n—3], 0 <n < 3.

Use the DFT to find the circular convolution y[n] = :z:[n]@h[n]
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More Workspace for Problem 1...



2. 25/20 pts. A digital filter G has transfer function
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|z| > 4.

Find the transfer function H{(z) for a new digital filter H such that:

(a) H(z) has the same magnitude response as G(z); i.e., |[H{e™)| = |G(e’)| Vw € R.

(b) H(z) is causal, stable, and minimum phase.
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More Workspace for Problem 2. ..
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3. 25/20 pts. H is a causal, stable type IV linear phase FIR digital filter with order
N = 5. The impulse response h[n] is real and h[0] = 1.

H(z) has a zero at z = Le¥3.
Find the transfer function H(z). Be sure to specify the ROC.
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More Workspace for Problem 3. ..
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= Numhers n hoves like are lenlder reqittey,

4. 25/20 pts. Design a causal, stable “simple” second-order IIR digital bandstop filter
with a notch frequency of wy = § rad/sample and a quality of @ = 4.

Give the transfer function H(z) and be sure to specify the ROC.

Hint: “simple” digital filters are discussed on pages 7.52-7.59 of the course lecture

notes.
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More Workspace for Problem 4. ..
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5. 25/20 pts. Design an analog Type 2 Chebyshev low pass filter to meet the following

analog design specification: B - 2_
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AT 3 passband edge freq. Q, = 5m rad/sec \/7;7:? - _%
3 stopband edge freq. Qs = 107 rad/sec lpgt a 08
f‘,;—-— min. stopband attenuation 1/A=1% , tet = Bl
FW"M“\M are max. passband attenuation | 1/+/1+€2 =109 " = \5070—\ = lf_%—:\?_}
on Nuteg Give the analog filter transfer function H,(s). = ’9/61
Pages h.g £ =/ Pkt
"!”bsvwgb\ .9 Hint: Make sure that your calculator is set for radians and not degrees! - 0.4 943722
- g G
cosi'(ViE-l Je) | | [ <o (5.03997) | FASO!%L 3
N= | cogw! (Nnetn,) cesli (2) T N369%
= fleborol = 2 — (V=2
. . (8
i o Jlom L 4474208
N cos'—% Lz~ J
\n‘ . %
y €ty
2,225 2 390 1444228 = 2,
RO 1
g o 42
sy - e -:_ v
(= (A (R (3+VE) 22 \
24\ = - =41
= L2 = Lataz] I = 0
. 23} | ez = —0.94286)
c(l.___n?_f,sm-;%— = =L \0T2 | VT el B
|

= "n'saé?’ 2 =0, 1 &g = o,

2
\5.890 0 - LBz - [,3833

| !

-
3!
=

-5
LY
N
w
2

8l

i

b, - ﬂ?.,g@s%;f = -15.7080 = - P ‘Azzvns@z = \,33333= -0,
{

10



Y, B
Po= i s -0.942809 - 133333

More Workspace for Problem 5. .
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More Workspace for Problem 5. ..
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