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Solutions to EECS 206 Exam 3, 2006-4-20

1 (C) 1—&-12—1 + 1—i—2lz—1 = 1—i-??,:r—:l))j-_21,z—2 = z%f?jrz?fZ

2. (d) 14227 g = 2 2

3. (d){l 2,2,2,...} = 6[n] +2uln — 1] <= 1 + 25 = =2

4. (c Z(Z 1 =(2-3z71) lf;l,l = {2,-3}*xu[n—1].Also z%j =3 3+ = = 36n—1—un-1].
5 @ H(z)=(1-52"1+62"2)/(1-321)=1-2271 = h[n] = {1, —2}.

6. (d)H(z)=(1+2z1+272)/(1+ 271 —6272), whichhaspolesat z = —3 and z = 2.

-2 —y7/2 _
7.0 H(x) = [ = H(n/4) = i = 15 =072

8. (b) H(z) = 125 = H(r/2) = H57 = 0. (Zerosat e™7/2)

1—2—2 1—eJ7

—2 —337/2 -
9. (&) H(z) = iy = H(3n/4) = B = 1 = o7/2,

10. (b) causal, linear, IIR. but poles at +1, not outside unit circle, so not BIBO stable.

-2 ~ —72w w —Jw
11. @ H(z) = 125 = H(®) = }fg,jgw = j_ijeiw = 22;801?1"; = —j cotw.
12 (0) H(z) = 125 = H(@) = B0 = H(n/4) = 1 1L = /2

= y[n] =cos(Zn—I) = MS(y) = 1/2.

21

13, (&) H(z) = 22, =4 4~

(- Zfl)(1+z71) =%
14. (f) H(2) = 4155 = dg==hmm = == + Tz = hln] = 2ufn] —2(=1)" uln].
15. (@) H(z) = (z— J) z+y) 2211'
16. (d) H(z2) = = j) 7 = zQil = 1+z,2 = y[n] = —yln — 2]+ z[n —1].
17. (d)Y(2) = H(z) X (z) = 2t = 22+ 225 =yl = (- uln] +Luln] = y[2) =1
18. (d) H(z) = Hy(2) Ha(z) = (L + %) =12 o (three) polesat {0, 1, —1}.

19. (b) H(z) = z/(2+ 1) = hln] = (—1)"u[n] = h[3]/h[0] = —
20. (f) It will eliminate any signal with period N = 4.
21. (f) Ingeneral, use: g {1, —2cos(wo), 1} . Here, wy = 275/30 = 7/3 souse {g, —g, 9}

22. QH(z)= 1=+ 19T = I_P?Zi:fi;,g = y[n] =3y[n — 1] +2y[n — 2] = 2z[n] —3z[n — 1].
23. (O H() = gty = H(z) = 52— = yln] =5y[n — 1] —yln — 2| +3z[n — 2].

24. Y (2) =2yl z7" =22, (=D)"aln)) 27" =32, xn)(=2) ™" = X(-2)

25, H(x) = fhpis? = (0

+0.8) , _ , :
17 = oIty Solution must be exact: no partial credit.

26. (c) bandpass
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27. (&) X[k] = 5 (6) = {3,3} = x[n] =3+ 3cos(mn). H(®) = 1= = H(0) =2, H(r) =2/3.
2

Thusy[n] = 6 + 2 cos(mn) .

28, H(z) = EHEDE0D) (4 =21 —0527) =1 - 0521 272 - 05273

Thedip at w = 0 isvery subtle, so we did not grade for that. We looked for nullsat + /2 and that the DC response
is about 3 times smaller than the response at +.
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Section 001: 69 students, mean=111.2, median=115, std=28.0
Section 002: 70 students, mean=103.3, median=109, std=27.9
Combined 206: 139 students, mean=107.2, median=110, std=28.1
Section 001 histogram:

A

12
8,

4 i
0 l_l
O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Section 002 histogram:
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Combined histogram:
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