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1. (20%) Consider a single-loop feedback control system has the loop transfer function
L(s)= G(s)H(s) = m‘%ﬁ-l—m.

{(a) Draw the Nyquist plot of L{s))K for @ =9 to @ =0.
(b) Find the range of K such that the system is stable.

2. (20%) A unit feedback system is given as follow:
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Find the steady-state error when the input is:
{(2) uvnit-step function

(b} unit-ramp function

{¢) unit-parabolic function

3. (20%) Consider a servo motor position control system as follow:
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(a) Find the range of X such that the system is stable.

- {b) For a unit-step input, find the value of K such that the system has critical-damped response,
{c) Continue from part (b). Find the critical-damped response and steady-state value of the system.
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4. . (20%) Consider the system with
G(s)= K . where (=L Th=05.
Tis+D(Ts+ D
{a) Construct rootlociforK 2 0.
{(b) Locate the roots for X=0. 0.123, and . -
{¢) If we add a zero at ~ 5, draw the new root locus and deseribe the effect on system stability.
{d) If we add a pole instead of a zero at =5, draw the new root locus and describe the effect.

5. (20%) Consider a system with following dynamic equations:
X{) = AX({0)+ Bult), y(t)=CX(t)+ Duf(t)
()] ¢ 1 0y _
gehere X = L_g (:)J’ A= [__ ) 3} B= [ 1}’ c=f o]l D={o}.
(8) Assume that the initial conditions of x; and x; are x{0}=1 and x,(0)=1, respectively. Find
the output 1(#) for £ 0. where u(f) is the input of the system and is a unit-step function.
{b) Is this system stable with step function input? Explain why.
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