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1.

Consider the feedback control system as shown below:

where G(5) =

C(s)

G(s)

A4

Figure ]

(s +Cl)(5'2 + wz)

There are three controller as follows:

(@) C(s)=K, +

2

S
(b) C(s)=K,+K,s, K, >0and K, >0

K, >0and X, >0

,a>0,w>0.

Which can stabilize this system? And, determine the relationship of these gains

for stability.

2. Consider the suspension system shown as Figure 2.
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mn,

Figure 2
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where  is input that comes from road surface; ¥ 18 output.

(a) Find the transfer function ¥(s)/R(s).

(b) Write the state-space equations for this system.
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3. Sketch the root locus for the characieristic equation of a unity negative feedback
control system as follow:
S’ +257 +Ks+1=0

4. Consider a dynamical system X =u, and assume a controller is
u=5x, +k,(x, -0 +k,(x, -x),

where x, is desirable state.
(a) Find the transfer function X{s)/X(s).
(b)Please determine the values of &, and &, which will cause critical damping in

the closed loop system.

5. Consider the system shown in Figure 3. Given a unit step input, determine the

steady state errors for
(@) G] (s)= K|

(B) G,(s)=K, +22
-

Input : §  Output
p + % E p

Gs) =~ 5

v

75+ 1

; !
e . -
A :

Figure 3
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