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1. (20 pts.) In the frequency domain analysis of control systems, there is a wealth of graphical

methods available. Deseribe what Bode diagram and Nyq uist plot are, and list the advantages
and disadvantages of them for comparts ’——/“

(30 pts.) Consider the system of @ RI.C mefwork-n thelfollowing:
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(a) Determine the transfer function fromgthe voltage source input v(z) to the output v.(1).

the voltage across the capacitor,__
(b) Find the values of R,. R.. £ _to-minimize the steadyv-state ermor, which 1s

defined by lime(r) with (1) -vgrg--v(.(rjyj for a unit step input.
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(c) For R, =19, R.=0. L=2[H ad(=05F _ determine the zero-state response of
the system for a unit step tnpﬂt;m;_auqm! ichhjsen as the current through the capacitor

3. (30 pts) Consider the simgle-mput-single-output svstem defined by the followimng dynamic
| equations, where x(¢) isthe state vector, »(¢) s the output and w(r) isthe inpot:
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‘H”=L; J .rfr1+l;erJ and w(t)=[e, e]x(t)
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‘ {a) Determine the conditions on A )=, sid-c. so that thig sysiem is completely
controllable and observable. |
| )
(b) Let u(t)=rir) - £x(r), where rj} is P refcfcncc input, and K -[.’c k] k 15 a real

comstant. If the required condifions in part (a)\are wotatly violalzd, determine the values
of & so that the resuling feedbae is E;I%Lr controllable or observable.

| (e) Let by=h =0,=¢ =1 aﬁE]Iu(n:rm =3 r|x(r), where &, >0. Determine the
‘ value of JL: so that the resuliing feedback system is stabilized and all the clased-loop
poles are repeated.

‘ 4. (20 pts.) For a wmt-step input. U(s) =—

d a given Fositive constant &, the umty feedback
)

second-order control system s shownas fdllows
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{a) Determine the values of control gain K so that the svstem can be classified to be
(i} underdamped, (i) overdamped. (iii) critically damped, or (iv) undamped, if possible.

(b} Sketch the system output  v() roughly for each case in part (a).




