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— ~ For a unit feedback system as shown below, please describe how to analyze the stability
using 1. Routh criterion (10%), 2. Root locus (10%), 3. Bode plot (10%), and 4. Nyquist

plot (10%).
-——_I_»?—» K — G(s)

— ~ A servomechanism position control has the plant transfer function
5

s(s+ 1)(s + 10)
You are required to design a lead compensator for the unity feedback configuration
The following closed-loop specifications are

v

G(s) =

using the frequency-response design.

required to be satisfied.
e The response to a reference step input is to have no more than 10% overshoot.

o The response to a reference step input is to have a rise time of no more than 0.9 sec.
1. What is the phase of G(s) at the desired crossover frequency? (5%)
[Hint: You might need to use one of the following information:
G(S)|s=02j = —0.5286 — 2.3933] or G(s)|s=z; = —0.1058 — 0.0288/
2. In order to satisfy the phase margin requirement at the desired crossover frequency,

how should you design the lead compensator D;(s) = K %‘? (20%)
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3. After we obtain the lead compensator, how should you design the lag compensator

Tys+1 : : .
D,(s) = a, a;_:ﬂ such that the steady-state error with respect to the ramp input is

less than 1%7? (10%)
4. What is the minimum time delay to destabilize the system? (5%)




