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Solutions to EECS 206 Exam 2, 2006-3-17

(c). nonlinear and time-invariant

(b). linear andhot time-invariant

(c). not stable and causal

(a). stable and causal

(€).0.7m = 2m(7/20)

(d).0.77 = 2m(7/20) and 27 = 27(1/15) and LCM(20,15) = 60.

(€).2707/50 = 277 /5 = —3w/5 = —307/50

(©). z[n] = z(n/50) . sin(507n/50) = 0 andcos(2707n/50) = cos(30mn/50) — m — cos(307t) .

© N o 0 hs~wDdhPRE

9. (f). The highest frequency component is 100+50 = 150 Hz, so wat saumple at a rate higher than twice that,
or fs > 300 Hz.

10. (). in the absence of aliasingy/2 cos(2710t — 37/4) +2 cos(307t + 7/3) or in the presence of aliasing,
possibly:4v/2 cos(2750t — 37 /4) +2 cos(307t + 7/3)

11. (c). Only the components @37 /4 remain, and? + 12 = 2.

12. (b).QCOS(gTFTL) = 2COS(—%7’[‘TL) = 2COS(%7TTL) = l5™ peI5™
13. (d). X[k] = 1 (4 +8e 7k 4 8e 2% 4 8e‘9%3k) =1+42(-1)* +4cos(3k) ={7,-1,-1,-1}.
14. (e). The 3-point DFT af[n] is X [k] = 4 (3 +6e 9Tk 4 e %”2k> =1+ 4cos(Zk) = {5,~1,—1}.
Sozn| =5—¢ TN _ g Fm 2cos(&n).

Alternatively, plugn = 0 into the various answers; only (e) gives the correct valoe = 3.

15. (). D = X[3] =1 [30 +20e772% +10e777™ 40| = 1 [30+205 —10] =5+ 59

16. (f). >, X[k =9

17. (a).z[n| = 0[n] +240[n — 2] = y[n| = z[n]+z[n — 2] = dn]+20[n — 2] +d[n — 2]+ d[n —4].

18. (b). Cascades of LTI systems are LTI; cascades of FIR systenfidR, cascades of causal systems are causal,
and all FIR systems are stable.

19. (a).(6[n]+d[n —2]) * (0[n] +26[n — 1]) = d[n] +20[n — 1] +d[n — 2] +28[n — 4] .

20. (d).y[n] = z[n] + z[n — 2] = cos(mn) + cos(m(n — 2)) = cos(mn) + cos(mn) = 2 cos(mn) .
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Section 001: 69 students, mean=78.2, median=80, std=17.1
Section 002: 71 students, mean=72.5, median=80, std=20.2

EECS 398 (AOSS): 18 students, mean=60.0, median=57.5 , std=18.6
Combined 206: 140 students, mean=75.3, median=80, std=18.9

Section 001 histogram:
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Section 002 histogram:
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Combined histogram:
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For elaboration on these solutions, please come to office hours.




