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‘1 (10%) Given the following system, please report its natural ffeqﬁericy and dampmg ratio.

R E(s; o
(s) (s) G (S)‘:

4
G(S) = m

2. (20%) If the following two systems are equivalent, please derive the transfer function of Ge(s).

R(s)+ k) RS+ G.(5) CG)

G(s)
=

A

H(s)

3. (20%) Please derive the function of E(s) in terms of R(s) and G(s). Please also use final value theorem
to proof the following equations of steady state error with unit step, ramp, and parabolic inputs for
the given open loop transfer function G(s) with negative unity-feedback.

R(s) E(s) Cls
¢ ( G(s) )b-
1
Estep (oo) = @S—) €ramp () = w eparabola () = lim 52(s)

4. (25%) Consider a linear dynamics G, the transfer function of which is
10s

s3+6s52+11s+6°

It is found that the gain margin of G is infinite.

(a) (10%) Show this fact via Root Locus.

(b) (15%) Show this fact with Nyquist Criterion.

G(s) =
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5. (25%) Consider a linear dynamic operator G, the transfer function of which is

—-s+1
G(s) = s(s+1)

(a) (15%) How much is the gain margin of G? Get the answer in frequency domain.

Let ¢ be a Relay operator defined by

(1 foru=0
qo(u)_{_l foru<0’

Then consider a new operator G, defined by the composite of G and ¢, that is
G=Go.
(b) (10%) What is the gain margin of G? Get the answer by Root Locus.




