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Problem 1. {12 points}
Consider the plant
2 —
Pls) = E 0.25 + 1.01 s — 0.28 + 1.01

(5 + 0.5)(s + B)(s? + 0.45 + 4.04) 8% + 5.9s% + 8B.748% + 23.225° + 10 .15
in a feedback loop with & gain K > 0. Sketch the root locus.
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Problem 2. {13 Rg&;ntsz

By applying Routh’s criterion to the system in Problem 1, find the range of X' > { such that
the system in asymptotically stable.
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Problem 3. (12 points}

Sketeh the approximate Bode plot for the plant in Problem 1. (Please exagerate the features
so that it is clear if you have understood the procedure.)
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Bode Diagrams
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Gim=28.563 dB {at 0.7622 rad/sec), Pm=76.184 deg. (at 0.097455 rad/sec)
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Problem 4. {13 points)

Cosmider the Nyqguist plot
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This i& the Nyguist plot of the plant
- ]
G(s) = P (8 + 2) pz>0

22{s -+ p)2+r’

but with the features of the plot exagerated (i.e., the scaling of the axes is not linear).
Answer the following questions (answers without justification will not receive credit even if
they happen to be correct):
{a} If this plant is in a feedback loop with a gain K, what is the set of X's for which
the system is asymptotically stable?
{b} What is the gaio margin of the system?
() Based on the plot, which of the choices is correct:
. r= 0
® ro=1
o ro=2
- r o= 37
{d) Based on the plot, which of the choices is correct:
o« z>p
. z>>p
&« p>z
e p>> 7
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