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Solutions to EECS 206 Exam 3, 2003-4-23

Regrade requests must be submitted to Prof. Fesslén writing, by May 2. All problems will be re-examined,
and scores may increase or decrease.
Discussing the exam with a professor or GSI nullifies the opportunity to submit a regrade request.

(There were multiple versions of the exam so the solutions below may not be in the same order as your exam.)
e3/antialias,sincl

1. (10)
Since fy = 1/T; = 30, frequencies at and aboyk/2 = 15Hz are removed. Everything else is reconstructed
perfectly by the sinc interpolator. (HW 9-4)

31 spectrum ofy(t)
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grading: -8 for 20 or 30Hz components. -5 for discrete-time freq.

e3/nyquistl
2. (10)
Yes. The maximum frequencfy of x(t) satisfies] = 27% S0 fy = %fs = 125Hz, so to prevent aliasing we could

sample at any ratefs > 250 Hz. (HW 8-7)

grading: -3 for> 250Hz

e3/fir,dft,2
3. (10)
The input signal isc[n] = 2 + 3cos(7n). The frequency response #(w) = 1 + 2e774, soH(0) = 3, and
H(r) = 3. Thus y[n] = 6 + 9 cos(mn). | (HW 11-10)
e3/sin,pz1l
4. (10) .
H(z) = 2R lnhanobl) - g2ipins
= H(r/4) = H(e™/*) ~ 0.207 + 70.328 ~ 0.388¢7 1-008
= |y[n] = 3 |H(r/4)] cos(%n +/H(n /) ~ 1.16 cos(%n +1.008). (HW 13-5,12-5)
grading: -2 for no gain=2. -4 for wrong phase.
e3/x,Ho,1
5. (10)
y[n] = (70[n + 1] + 96[n — 3]) * h[n] — 6H(0) = (76[n + 1] + 96[n — 3]) * (20[n — 1] + 36[n —5]) —6-5 =
| 146[n] + 399[n — 4] + 278[n — 8] — 30. | (HW 12-8)

grading: 5pt for -30, 5pt foé’s. -3 for Z—! {14} “=" 14 rather thanZ ! {14} = 146[n)].
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e3/Ho,hn,1
6. (10)
H(z) = 20220 = 22 s + 523 ey = hln) = (- 1) 2ufn — 2] = 5(-1)"Puln — 3].| (HW 12-3)
e3/hn,pass
7. (10)
(d). The system function i#l (z) = 1_171271 4L 1_11271 = fi and the pole- Im(z)
2 2 2
zero plot is shown to the right. This is filter since the magnitude Re)
response at low frequencies is much greater than the response at high frequen-
cies. (HW
13-5)
e3/hn,diffeq
8. (10)
The system function i$1(z) = 1= + 2711_f271 = 11_+f;1 = Y (z) /X(z) so the difference equation is
2 2 2
1
yln| = Ey[n — 1] + z[n] + z[n — 1]. (HW 13-6)

grading: 5pts folH (z), 5pts for diffeq

e3/sample,nulll

9. (10

Aft(er gampling, the sinusoid has frequency = 27 fy/fs = 27125/500 = 7 /2. So we need4(w), the overall
frequency response of the discrete-time filter, to be zewyat /2. The overall system function & (z) =
Hi(z) + Ha(2) = 1+ 3273 + bz71 + 272, so the frequency response§r/2) = H(e?™/?) = 1 + Le7737/2 4
be ?™/2 4 eI =1+415—by —1=(3—b)ysowe nee

grading: O forH (z). 2 for H(w). 2 forw. 6 for b.

e3/filt2,mult

10. (10)

Hi(@) =1—e 79 s0H (7) =2, Hi(7/2) = 1+ 5 = /2e77/4,
Thusy; [n] = 2cos(mn) + V2 cos(3n + 7/4).

HQ((.:)) =14e 720 SOHQ(?T) =2, HQ(TF/Q) =0.

Thusys[n] = 2 cos(mn).

Multiplying: y[n] = y1[n] y2[n] = [2cos(mn) + V2 cos(En + m/4)] 2cos(mn) = |4+ 2\/§cos(gn —7/4)

Spectrum ofy[n]
4
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grading: -3 for® instead ofx. -3 if 37 /2 andx/2 not combined. 5pts fog; [n] andy.[n]. 5pts for spectrum.
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158 students, mean=61.3, std=29.7, 4 students scored 100%, 8 students scored 0%
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Rough grades (out of 100):
85+ A

75+ B/B+

60+ C+/B-

55+ C

50+ C-

49- D’s and below

For elaboration on these solutions, please come to office hours.



