ECE 4213/5213
Test 1

Monday, October 30, 2006
3:00 PM - 4:15 PM

Fall 2006 Nome. SOLUTION

Dr. Havlicek Student Num:

Directions: This test is open book and closed notes. You may also use a calculator and
the formula sheet from the course web site. 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.

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 received inappropriate aid in the completion of this test.

Name: Date:




1. A discrete-time LTT system H has impulse response
bl = () ol

z[n] = 3"u[—n].

and input

Use the z-transform to find the system output y[n].
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2. A discrete-time system H has input

and output

Is H an LTI system? (justify your answer)
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3. The continuous-time LTT system H,(Q)) shown in the figure below is implemented
using an ideal A/D converter, a discrete-time LTT system Hy(e™), and an ideal D /A
converter.

_______________________________

The sampling frequency of the A/D and D/A converters is Fir = 2kH 2.
The analog input signal is given by z,(t) = sin (10007t). F T= 2 lkHe = 2000 Ha

The input/output relation of the digital filter Hy is given by T= 4 — Sec.
F‘T - 2000
1 2
yaln] — galn — 1] = gz4[n] - 2z4[n — 1].

Find the analog output signal y,(t).

YTET: Y (er) [[-%ewwl = X@(&““’“)[%'WZGL’VM‘]

Halew) = Yalewd (4@
| Xder) T T i
The digital o0k EXUNUEN

a0 = Aty = (A5) = an (ZEER)= sin(En).

— NoTE that LY g an eisew’@me%‘m ot He c_(u"j f‘/’ﬂl
Ys$teun ., The accociated Q/ijemuq?ue e Hyler™®),
Thevedna, the A\‘ji”’m\ m"‘"@ﬁ? (&‘-}m\,@ \S

Yaldl = K 1ev) %y Df}\

w=h
st (G -+ arg Hlet™) ) ()

4

= l\J‘d (ev™)




=T
More Workspace for Problem 3. ..
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4. Consider a finite-length discrete-time signal z[n] with length 4. The signal is given by

z[n] = [1021]
= [n] +28[n — 2] + 6[n — 3]. ’_@
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Problem 4, cont. ..

(b) Let y[n] be the four-point circular convolution of z[n] with itself. Use the DFT
to find Y[k] and y[n].
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5. A causal discrete-time LTT system H has transfer function
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(a) Is the system H BIBO stable? (justify your answer)
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Let g= 4% ; b= Ljs
Problem 5, cont... let = b = W‘( = '\j‘i
(b) Find the system impulse response h[n]. Wy = Q\Pﬂ h = “/4-
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[ALTERNATE  soLuTigy) — MeTesanis beiwd
Problem 5, cont. .. = 'Ll: H;‘%) = ’/\fi
(b) Find the system impulse response h[n]. Wao = ﬁ\f‘ﬁ *) = Tr/éﬁ..
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