RKEIKRE 100 BFEEWHIFTAELEASSTBHH0E

2B EH ARG Fr %) : T T REHT R P F1BEH#2E
TARFR RATULFHEOCHITERER: ATUERFHE, RIUERFES-

1. (a) (6%) Sketch the Bode plot for D (s). = 1; +_:1 . (b) (6%) From (a), 1s D(s) the
S

lead or lag compensator ? Explain your answer and simple lead and lag will not be

granted any point.

2. Consider the PI feedback system shown in Fig. P-2, where Y(s) is the output and
R(s) is the mnput.

(a) (6%) Please find the transfer function G(s)= Y(s)/R(s).
(b) (10%) Use Routh’s criterion to determine the region in the Kp versus K; plane

for which the system is stable (Use Kp as the horizontal axis and X7 as the

vertical axis.)

(¢) (6%) From (b), what conditions must PI controller gains (Kp , K7 ) satisfy so
that the system is BIBO stable ?

(d)(10%) From (a) and (b), what conditions must PI controller gains (Kp , K;)

satisfy so that the system is stable and its output can track a step reference

input with constant steady-state error ?

(e) (6%) From (a), please find the PI controller gains (K , K7) so that the closed-

loop system poles are located at s =—1% \/g .
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3. Consider a nonsingular change of state variables
Z=Pxand x=P'z

1n a state-space representation for an original system

-1 -2 0] [1
x=| 1 2 O0x+|0lu=Ax+Bu
-2 -1 -3] [0

= oo

Then the state-space representation of the new state variable z can be written as
z = Az + Bu
y=Cz

(a) (15%) Determine A, B, and C in terms of A, B, C, P, and P™.

(b) (15%) Find a similarity transformation P such that A is diagonal.

4. Consider the discrete-time system
y(kt+2) + 0.4p(k+1) = u(k)
(a) (10%) For which values of L in the proportional controller
u(k) = L(r(k) — y(k))

is the closed-loop system stable?

(b) (10%) Determine the stationary error 7(k) - y(k) when #(k) is a step and when

1=0.5 in the controller as shown in (a).






