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PROBLEM SESSION #1 PROBLEMS
1. Cdculate Bode Plots of the following:

(s+100)
(s+10"3)(s+10M9)
Start value: H(0)= 100/(10"3*10"4) = 10n-5 => 20l0g10(10"-5) = -100dB
Critical frequencies.
o w=100 — (negative zero) => +20dB/dec/ +45° sope/dec (over 2 decades 10<w<1,000)
o w=1,000 — (negative pole) => -20dB/dec/ -45° slope/dec (over 2 decades 100<w<10,000)
o w=10,000 — (negative pole) => -20dB/dec/ -45° slope/dec (over 2 decades 1,000<w<100,000)
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2. Cdculate the Bode plot for the following:

10

H( = s*(s+100)

(& n=-2 (the number of poles or zeros at the origin — 2 poles at the origin)
gain: K=H(9)*s* |0 = 10/100 = .1 => 20logio(.1* 1) = -20dB
0 choose Wgat = 0.1 and you get 20logio(.1*.1°2) = 20dB
phase: K>0, n*90° =-2*90° =-180°

(b) critical frequencies:
w=0 — (pole at origin) => -40dB/dec/ -180° start
w=1,00 — (negative pole) => -20dB/dec/ -45° dope/dec (over 2 decades 10<w<1,000)
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4. Use Matlab for each function listed below to obtain the Bode Plot. Sketch the Bode plots using a straight-
line approximation (procedures described in class) and compare the two:
S+2 10s 10(s+1)

H(s = H(S) = ——— H(s)=——
(s+10)(s+100) b, (s+1(s+10) s°(s” - 2s+100)
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