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1. Consider the feedback system as shown in Fig. 1, where D(s)=K —O—?—t}—— ,
Ols +1

vy D _
G(s)—s(s+5),and H(s)=1.

(a) If the steady-state error is 0.1 for a ramp input r(f) = 5tu (1) where u (1)
is the unit step function, calculate the value of K. (10%)
(b) If D(s) is aphase-lead controller and provides a maximum phase-lead

angle 45°, find the value of a. (10%)
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2. For a negative unity feedback system, the plant is given as

s—1
(%40* D(¥gp*D

G(s)

(a) Sketch the Bode plot. (10%)

(b) What can you conclude about the stability from the obtained Bode plot?
Why or why not? (10%)

(c) Sketch the Nyquist plot and determine the stability. (10%)

3. Consider the transfer function

Y(s) . s+a
=G §)= 3 2
Uls) § +6s +11s+6

(a) If one can obtain an observable but uncontrollable realization for this
system, please find all possible values of a? (5%)

(b) Calculate the observability canonical form of G(s). (10%)
(c) If the input u(¢) is a unit impulse function, please find the output y(¢)
for a=5.(5%)
(d) Please design the observer gain to place the observer polesat -1, —5%57;.

(5%)

4. For some digital control system, the characteristic equation is given as
A(z)=z'+0.72"+0.1z+K =0, K>0

(a) Draw the root locus of the system. (5%)

(b) Calculate the intersection of the asymptotes. (5%)

(c) Calculate the breakaway point. (5%)

(d) Find the range of K for which the system stable. (10%)




