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1. (20%) Design a PI controller (K(s) =K, + £<—") for the system shown in the following figure such that
s .

the steady-state error with a step input is zero, the system is critically damped, and the natural undamped

frequency is 4 rad/s.
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2. (20%) The transfer function of a unity-feedback control system is
G(s) = 100K
s(s+10)(5s +10)
(a) Find the value of X so that the gain margin of the system is20dB. (19%)
(b) Find the value of K so that the phase margin of the system is45°. (%)

3. (20%) Construct the root locus and the Nyquist plot for a unity-feedback control system with K=0

K
Gls)= (s +5)°

4, (20%) Determine the condition on b;, by, ¢;, and c;, so that the following system is controllable and

observable.
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5. (20%) A system is described by the differential equation:

dy@) A’ y0) )
i +3 p +3 o +y(t)—r(t)
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Let the state variables be defined as x, =y, x, =dy/dt, x,=d *y/ de?. (a) Check the stability of the

system. (b) Find the state-transition matrix @(). (1% , (e 74 )






