B RS 103 25 EELERELR
#aran 1112 RESLLHEAMT @

=8 aHEH RE GESH)
$—H #—8

| ERER: :
. ARBAELIF ‘yt 1005 - .

iZ%ﬁ%kﬁ\%ﬁ%%ﬁ%’*%@%°
| 3 2usRUAEEREZERRNAE > BUFT

. (20%) Consider a prototype second-order system that has a unit-step response with a

A

maximum overshoot M p = eﬁ and overshoot time ¢ b= —?% . Determine the transfer

function of the system.

. (20%) Consider a feedback control system with the characteristic equation s*+Ks+4=0 .

Sketch the root loci for when the control parameter X is varied from —oo to -+oo.

100(s* +0.25+1)
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. (20%) For a control system with a transfer function , sketch the Bode

plot of the transfer function.

. (20%) For a mechanical system with a dynamic equation ME(¢)+Bx(t)+K sin(x(t))=u(t) ,
where M, B, and X are all constants and #(¢) denotes the driving force of the system,
design a control law so that the mechanical system can track the desired path

, 2
x? (ty=sin(t) with a damping ratio of -

. (20%) Consider an SISO system with the state equation X(r) = Ax(#) + bu(?) , where
0 2 0
A= [0 {J and b= [Z:I . Determine the optimal feedback gain K = [k, %] using the
state feedback control law u(t) =-Kx(¢) such that the performance index

J=[ () + 530+ 2°())dr is minimized.



