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MECE 3350U
Control Systems

Extra Practice Exercises
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Exercise 143

Given the open-loop transfer function

G(s) = s + 0.1
(s + 1)(s + 10)(s + 100) (1)

(a) Calculate the phase and magnitude of G(s) at ω = 10−3 and 103 rad/sec

(b) Draw the Bode plot
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Exercise 143 - continued

G(s) = s + 0.1
(s + 1)(s + 10)(s + 100)
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Exercise 143 - continued

G(s) = s + 0.1
(s + 1)(s + 10)(s + 100)
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Exercise 144

Given the open-loop transfer function

G(s) = 10
s(s2 + 0.1s + 25) (2)

(a) Draw the Bode plot
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Exercise 144 - continued

G(s) = 10
s(s2 + 0.1s + 25)
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Exercise 144 - continued

G(s) = 10
s(s2 + 0.1s + 25)
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Exercise 145

Given the open-loop transfer function

G(s) = 20
(s + 1)2(s + 10) (3)

(a) Draw the Bode plot

(b) Calculate the phase and gain margins

(c) Estimate the Nyquist plot and assess stability

(d) Confirm the results with the root-locus
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Exercise 145 - continued

G(s) = 20
(s + 1)2(s + 10)
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Exercise 145 - continued

G(s) = 20
(s + 1)2(s + 10)
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Exercise 145 - continued

G(s) = 20
(s + 1)2(s + 10)
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Exercise 145 - continued

G(s) = 20
(s + 1)2(s + 10)
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Exercise 145 - continued

G(s) = 20
(s + 1)2(s + 10)
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Exercise 145 - continued
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Exercise 145 - continued
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Exercise 146

Given the open-loop transfer function and the corresponding Nyquist plot for
k = 1, determine the maximum gain k before instability.

G(s) = k 100
(s + 1)2(s + 10)2 (4)
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Exercise 146

G(s) = k 100
(s + 1)2(s + 10)2
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Exercise 146

G(s) = k 100
(s + 1)2(s + 10)2
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