ENSC 220 — Assignment #7 Solutions (Fall 2005)
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% Agg (wnlz) =238, wp =W, 10502, Adg *12.11dB \ |
Adg (wp) = 12.0% dB w, * 27 838.62 mdfs N\
[c] wp,=19,685.02rad/s
[e] w; =18,000rad/s; wo = 23,500 rad/s
[f] B=5500rad/s
. j(w/80,000)[1 + j(w/5000)]
(] H(w)= 1= (w/20,000)2 + 70.25(w/20,000)
20log,, |H(j18,000)| = 9.11 dB
20log,; o | H(723,500)| = 9.35 dB
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—w? + 3000w + 108 ~ 1 — (w/10%)2 + j(3000/10%)(w/10%)
o2 =1030, ¢=0.15

wo = V2w, = V2 [w,,\/l - 2.:2] =32 [104\/1 - 2(0.15)2] = 13,820.27 rad/s
Sow=0 and w= 13,820.27 rad /s

[b]  wp =10%/1-2(0.15)% = 9772.41 rad/s

[c] Adpp = —10log;, [4¢%(1 - ¢?)] = 10.56dB _
20log,, | H(jw)| = 10.56; log, o | H(jw)| = 0.53; H(jw) =3.37
.". Maximum ratio is 3.37.

[a] H(jw)=

Agp = 3dB @ 1 rad/s, therefore 1 rad/s looks like a corner frequency. Assume 1
rad/s is a corner, then a straight line plot would predict 20 dB @ 10 rad/sec. On the
plot, A4 @ 10 rad/s is 17 dB, i.e., down 3 dB. Therefore, we suspect a simple pole
at 10 rad/s. At this point, we have H(s) is of the form K(s+1)/(s+10). A straight
line plot of this function would approach a constant as s increases. However, we see
from Fig. 18.34 that Agg drops off and is down to 17 dB @ 100 rad/s. Therefore,
the transfer function has another simple pole at 100 rad/s, thus H(s) is of the form
K(s+1)/(s + 10)(s + 100). Because H(jw) — 0dB as w — 0, K must equal 1000.



