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. Consider the unity-feedback system shown below, where W is the disturbance.

Wiah
R CILE I
The proportional, integral, derivative, or their combination are adopted as
controller, Dis), which should be as simple as possible. You are requested to
fulfil] the design requirement. Based on the control theory, explain the reason to
choose the specific type of controller and do some analysis to make sure the
control system 1s proper.
(1) Gis) = KSs(s-py) (s+p2)] and pz = py> 0, improve the speed of response.
{15%)
{11} G(s) = K/[s(s+py) (s+p2)] and pi. p2 > 0, achieve zero steady state error
with respect to both constant R and W, (10%)

2. The open-loop transfer function of certain unity-feedback control system is given
below. Discuss the stability of the closed-loop system as a function of K > 0.
Determine the values of K which will cause sustained oscillations in the
closed-loop system.  What is the corresponding oscillation frequeney? (15%)
(Gi(s) = K(s+1)/[s(s-1}s*+45+16)]

3. For the open-loop transfer function F(s) given below, sketch the general shape of
the root locus plot of the characteristic equation 1 + F(s) = 0, as the gain K is
varied from () toee,  (20%)

F(s) = K(s+1)/[s" (s+9)]

4. Consider unity-feedback system with open-loop transfer function
CGi(s) = K(s-1)] s¥(s+1)(0).55+1)]
(1) Approximately plot the Bode plots for K = 1. (7%)
{ii}  Plot the corresponding Nyquist plots.  (7%)
{11}  What is the number of unstable poles for various values of K? (6%)

5. (1) When vou design a lcad compensator on the Bode plots, how do you choose
the new gain crossover [requency so that the maximum phase can be achieved?
(10%)

(ii) IF the phase angle of the uncompensated system decreases rapidly near the
gain crossover frequency, which compensation, lead or lag, is more cffective
assurned that the bandwidth ts not concerned?  Why? (10%)




