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Problem 1. x‘i’pninta)
Clonsicder the plant
Pls) = 31

(s + 2){s2 + 25+ 1D)
in @ feedback loop with a gain X > §. Sketch the root tocus.
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Froblem 2. (7 points)

By anplying Routh’s crizerion o the systun tn Problem 1, Dod the vaige of & > O such thal
the systerm In asyvinpltotically stabls.
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Problem 3. {7 points)
Sketch the approximate Bode plot for the plant in Problem 1. {Please exagerate the features
5¢ thar it ie clear if you have understood the proceduze )
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Problem 4. (8 points)

Sketch the Nyquist plot for she plant in Problem 1. {Make sure to calculate the intersections
with the axes and o indicatc clearly the angle of arrival for w — 00.)
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Problem 5. (7 points) 6 -r»;_) C}g,‘_ﬂa (B2 5+] @J

Add the phase-lead compensator

s+5
s+ 20
w0 the feedback system in Problem 1. Find the root focus.
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Prohlem 6. (7 points

By applying Routh's criterion to the system in Problem 5, find the range of K > 0 such that
the system in asymptotically stable.
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Problemn T. {7 points)

For the system in Problem 6 sketeh the Bode plos. Then, bosed on the Bode plot, sketch
the Nvguist plot {no nsed 1o caleulate the intersectionss with the positive real axis in this
problen ). Doss your Nynuist plet conficrn your result for problemde?
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