ECEE4213/5213
Test 1

Thursday, October 18, 2007
12:00 PM - 1:15 PM

Fall 2007 Name: S OLULT o, 5\,

Dr. Havlicek Student Num:

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

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. 25/20 pts. A STABLE continuous-time LTI system H has transfer function
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2. 25/20 pts. The continuous-time LTI system H,(Q) shown in the figure below is
implemented using an ideal A/D converter, a discrete-time LTI system Hy(e?), and
an ideal D/A converter.

_______________________________

_______________________________

The sampling frequency of the A/D and D /A converters is Fp = 2 kHaz. T il -'Z;ZZ— el

"The analog input signal is given by z,(t) = sin (10007t).
The input/output relation of the digital filter Hj is given by —QT = 46&01-[ Wd }5@6

ya[n] — %yd[ﬂ —1]= g:Ed[n] 2z4n — 1].

Find the analog output signal y,(t).
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3. 25/20 pts. A causal FIR filter H has impulse response

hn] = —ji—(u[n] ~ufn — 4])

1 1 1 1
= Zfs[n] + Z5[77,— 1]+ Z(S[n — 2]+ 26[n —3].

The system input is given by

zln] = u[n] —2u[n — 2]+ un — 3
= O[n]+dn—1]—dn—2].

Use time domain convolution to find the system output y[n].
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4. 25/20 pts. A causal FIR filter H has impulse response

hln] = i (u[n] —u[n — 4])

1 1 1 1
= Z(S[n] + Z&[n — 1]+ Zé[n — 2]+ —4—5[77, - 3].
The system input is given by
z[n] = u[n] —2u[n — 2]+ un — 3]
= {[n] +d[n—1] — [n — 2].

(a) 8/6 pts. Find the transfer function H(z). Be sure to specify the region of

convergence.
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Problem 4, cont. ..

(b) 17/14 pts. Use the 2-transform to find the system output y[n].
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5. 25/20 pts. A causal FIR filter H has a four-point (finite length) impulse response
given by

hln] =
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e

The system input is a four-point (finite length) signal given by

zln] = [11-10]
= §[n]+dén—1—-6n—-2, 0<n<N-1.

Use the DFT to find the finite length system output y[n].

NOTE: in this problem, you are being asked to use the DFT to implement linear

convolution, not circular convolution.
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More Workspace for Problem 5. ..
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