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1. (3% 20 %) A single-input, single-output system has the matrix equations

, 0 1 1
x(1) = [_ 5 2]x(t) + [Ju(t).

=2 3k
(a). Find the unit-step response of system. (10 %))

Y
(b). Determine the transfer function G(s)= T(s) (10 )

(s)

2. (3% 20 %) A machine tool shown below is designed to follow a desired path

r(t) =(2—t+0.5)u(t)
where u(?) is the unit-step function.

(a). Determine the steady-state error when r(f) is the desired path as given and

D(s)=0. (10 %)

(b). If the desired input is 7(£)=0, find the steady-state error when D(s)=1/s. (10 %)
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3. (15 %) Consider the control system shown below, where the controller G.(s) and
plant G,(s) are as follows:

K(s+a) G.(s)= 1
(s+1) ° F s(s+2)(s+3)

GC (S) =

Determine the range of K and a for which the system is stable by using the

Routh-Hurwitz stability criterion.
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4. ($£ 20 %) Consider the following loop transfer function

K
s(s®+s5s+4)

GH(s) =

(a). Plot the Nyquist diagram for the system. (10 %-)

(b). Use the Nyquist criterion (based on Nyquist diagram) to determine the stable
range for K. (10 %)
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5. (3£ 10 %) A single-loop control system is shown below.

(a). Plot the phase variable flow graph state model. (5 %-)

(b). Determine the phase variable state model (i.e., phase variable canonical form)

for the system. (5 %)

. + div+ Ny + 3y ~
(s = — Y(S
R(s) —»_?—» o= T T (s)

6. (15 %) The magnitude plot of a transfer function

G(s)= K(1+0.5s5)(1+as)
 s(1+s/8)(1+bs)(1+5/36)

is shown below. Determine K, a, b from the plot.

A

+20 dB/dec

—20 dB/dec

20 loglG| (dB)

w (rad/s)



