EECS 206 SOLUTIONS TO EXAM #3 Fall 2003

L C.Y(2)[1 427143277 = X(2)[4+ 5271 + 6272 — H(2) = 3V} = 150550
2. E. H(z) = gﬁ:?gg:;’g = zfigj’j_z to a constant.
z 22— z
3. E. H(z) = 2{h[n]} = 25 + 25 = 222
4. C. H(z) = 2{y[n]}/2{z[nl} = [F525]/ 155 = 25
5. C. H(e) =14 2e79% 4 3¢72% — H(z) = 142271 4 3272 = 242243,
6. D. 1+227 1 +3272 4 2 = £4Zd 4 2o - 28045000
7. E. H?%) =1+ e 7% + 7729 4 ¢773%_ Plugging in w = 7/2, 7
H™?)=1-j—-14+4j=0. He™)=1-1+1—-1=0. Output=0!
8. C. Notch filter with h[l] = —1 = —2coswy = w = £7/3.
9. C. Notch filter with A[1] = —2cos(2m2%) = 0.
10. B. cos(2m%;) and cos(27m ;) have correlation=0 if m # n.
cos(27 %) and sin(27w %) have correlation=0 even if m = n.
Third time’s the charm for this problem? Periodic exam problem?
11. B. sin(3n) just multiplies z[n|. Don’t confuse with sin(3z[n]).
But y[n — 1] = sin(3n — 3)x[n — 1] # sin(3n)z[n — 1], so NOT TI.
12. C. y[n] depends on z[n + 1] so not causal. FIR, so is stable. S NOT C.
13. B. H(2) = ?i;j:i = 3;:24 —pole at -2—C NOT S.
14. C. z, = 5e79-93[\/2e7078]" — 2, + 2* = 2Rel[z,] = 10(v/2)" cos(0.78n + 0.93).
15. A. Zero at {0.95} —gain low at w = 0. Pole at {—0.95} —gain high at w = 7.
2—0. 1/3 2/3 n— n—
16. H(2) = —ioe:Liam = sos + sobss — blnl = (3(0.5)" 1 + 2(=0.25)"1)u[n — 1].
C. But note (c) was incorrectly advanced in time by 1! Sorry about that. Better:
_ z—0.25 _ 2 2/3 8/3 — 2_ =z 8 __ 2
16. JH(z) = 2(—05)(s4025) — z T z—/0.5 — 0 " HE) =2+ 355 3.9
— h[n] = 26[n] + (2(0.5)" — 3(—0.25)")u[n] agrees with the above answer (try it).
2_
17. A H(2) = 5 (3550 + 5952) = a0y srom — 2#° —0.52 =0 — zeros at {0,0.25}.
18. D. Input component at w = +0.17 cancelled—zeros at {e*/0-17}
. j0.57y(,, —j0.57 .
19. C. Hy(2)Hy(z) = E=22 =02 =) =20 veros at {0.9¢+°57} (NOT (a))
and poles at {0.2,—0.9} (NOT (b): poles at {0.9,—0.2}).
20. C. H(z) = =2 — h[n] = cp™u[n]. 10 = cp°. 0.04343 = 10p'® — p = 0.580.
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9 __ Y 9
21 D. Y (2)(1+ Xho, 27F) = X(2) = H(2) = %3 = 2°/ [T 2]
System NOT low-pass since no pole at z =1 < w = 0. Of course, it’s also unstable!

22. B. H(z) = YEENGWIL — H(z) has poles at zeros of 1 +az™! + 272

Recall (?) notch filter with zeros at e*7¥e has G(z) = 1 — 2cos(w,)z~ 1 + 272
la] < 1 ensures | — 2cos(w,)| < 2 so H(z) is an inverse notch filter (resonator).

1 10

23. D. H(z) = = z — poles at {0.9%1ei0-1+27k) L — 0 9}

1—0.9e780 z—10 210_-0.9ei%

24. B or C. Zeros at {e*70-17 ¢#i0-117} _, reject roughly 0.17 < w0.117
This isn’t really band-reject; more like notch-reject, but we’ll accept (b).
H(z) = (z — /1) (2 — e7901m) (1 — eI0-11m) (3 — ¢=30-11m) /24 5 4 poles at z = 0.

25. A. Only (a) is true. (c) is almost true: y[n] has 4 +4 — 1 = 7 nonzero values.

26. B. H(z) = §22 = [522;20;1212"'1]/[&] = W. Note order of (c) is reversed.

27. The rectified sine |H(e’¥)| = |sin(2w)| was worth 8/10 (many got this score).
This is the correct answer only if the poles are all neglected, so it’s pretty generous.
To get 10/10, T wanted sharp peaks at w = +7/4 and w = +37/4. See below.

28. Hs(z) = Hi(2)Ha(z) = [;55][(1 — 0.427'] =1 — hg[n] = 6[n]. OR:

ha[n] = hi[n]* ha[n] = hq[n] —0.4h1[n — 1] = (0.4)"u[n] — (0.4)(0.4)" tu[n — 1] = d[n].
EXAM SCORES BY LECTURE SECTION-SEE WHERE YOU STAND

#1: 143,140°,139,138, 1353, 1334, 1302, 128, 125,1232,1206, 1182, 1133, 112, 110, 109, 108, 105,
1042,1032,100, 985,952,93,92,912, 882,87, 86, 832,802, 78, 77,72, 70, 65, 55, 45, 22
Median: 110. Mean: 107.4. #: 70.

#2: 144,1402,139,1385,137,1353,1343,1333,130%, 1292, 1283, 1254, 124*,123%, 1204, 1193, 1182,
1153,114,1133,112,1103,1082,1052,1042,103, 102, 100%, 987,932, 91, 80, 73, 72, 68, 64, 63, 46.
Median: 120. Mean: 114.9. #: 89. (Excludes 1 taking it late.)




