EECS 451 SOLUTIONS TO EXAM #2 Winter 2009

1. C. Xo= (16 +8+ 12 +4) =40. X; = (16 — j& — 12+ jd) = 4 — 4j.
Xo=(16—8+12—4) =16. X3 = (16+j8 — 12 — j4) = 4 + 4.
2. B. ; 8111(3;T ) — components at k=3 and 8-3=5— {0,0,0,—75,0,7,0,0}.
3. C. Notch filter with A[l] = =1 = —2coswy — w = +7/3.
4. E. H(e’™/?)=140.5¢/™/241e/™=14-0.5]-1=0.5¢/™/2. y[n]=0.5 cos(Zn+%) =—0.5sin(Zn).
5. D. H(e/¥)= 1+27jw — H(e’™)=0 and H(e]”/g)— T:\/\/_f J]:/f —e T2 h[n]=sin(5n).
6. C. Notch filter with h[1] = —2cos(2r ) = 0.
7. B H(e™) = #3<0  H(z) = 3 = X3 = Y(2)(142:72) = X(2)(4+3271).
8. D. Need zeros at e¥77/2 = 45 and /™ = —1. Only (d) works.
72_1 iw 76_‘7‘“’ ej“’/Qfe_j“’/Q 27 sin(w/2 .
9. B. H(z) = i1 — H(e™) = 550 = Soniion = domed2) = jtan(w/2),

10. B. Need linear phase. Only a=1 works: H(e/¥) = 1+3€_§;f1€_j2w = 373 Clos(w) > 0.

11. E. Xo=141-1-1=0 and Xo=1-14(-1)—(-1)=0. So has to be (e).

12. C. All others periodic with period=27. (b),(e) (not (d))— z[n]| pure imaginary.

13. E. {6-3+9-8+3-1,6-14+9-3+3-8,6-8+9-1+43-3}={93,57,66}.

14. C. H(e/*)=14e772% — H(J™/")=1+e7/2=1-j and H(e’™/?)=14e"7"=1-1=0.
V2cos(Zn — I) — 2e7I"/4=1-j— z[n]=cos(En)+Acos(3n + B) for any A & B.

15. B. Hw=0)=H(z=1)= Ft5 =& Hw=13%)=H(z=j)= =5l =2

Hw=n)=H(z=-1) = % =0. yln]= %(9) +2(2) cos(5n).

16. z[n] has period=8 and real-valued — z[n| has the discrete-time Fourier series (DFTS)
z[n] = 20 4+ 2175 + 2oeI T 4 136 T 4 1409 4 pteIEY 4 ghe I TN 4 ghe I,
HZz) =1+2z1 4. 42 7=0E"+25+...4+2+1)/2" — zeros at 5% k=0,1...7.
This eliminates all Fourier components except DC, and mean=1— y[n] = 8.

17. Peaks at w = {2, 3%}, Dips to zero at w = {0, 7, £2}. Plot is for [poles|=0.9.
SCORES 100 95 90 8 80 75 70 65 60 55 <55 Total Mean

#ugrad 6 7 5 6 3 7 5 3 3 1 1 47 81.2
#grad 1 0 0 1 1 1 0 1 0 O 0 5 81.0
GRADING: On #16, full credit for y[n|=1, not 8. On #17, I was pretty lenient.
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