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1.  For the conirel system as shown answer the following questions: (30%%)

(1) Find the range of K for the closed-loop system to be stable.

(2) If the closed-loop poles are assigned at —3£ j4 and —4, find the value of K.

(3) If K =35 isset, find the steady-state values of output due to: (2) unit-step
command change; (b) unit-ramp command change; {c) unit-step disturbance change.
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(4). (a) If the above controller is changed to the following configuration, find the transfer

function from I to ¥ ,ie, H,(s jgf.r:. ¥ (8 Ky, e + (b) Find the value of f(1)
at =0 due fo unit-step command change.
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(5). Find the following feedforward controller to yield ideal tracking control.
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In the above system, please answer the following question.

(1) Please write down the following state space equation. (10%)
X=Ax+ Bu
y=0Cx

(2) Please design a state feedback control law so that all the eigenvalues of
feedback system are all at -1, (10%)

(3} Please design a state estimator from the output v so that all the ei genvalues
of state estimator are all at -3, {10%3)
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3. (a) State Nyquist stability criterion.
(b) Indicate how you would prove such a criterion.
(¢) Define gain margin and phase margin by using the Nyquist plot of a second

order system (G(s) = o1 ;;:(.5 Apse where a>b=0. (20%)

4. (a) State Bode's gain-phase relationship
(b) State how can you use this relationship to design a system that will have
acceptable phase margin. (20%)
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