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a. Ifan open-loop system g3 unstable, applying feclback will alvays imyprowve j1s stability.
b. Mason's gain formla can be applicd belwenn miy b nodes of signal-low graph,

&, The toats of the auxiliary epuatien, A=, of Rowly’s w@helagon of a characierisiic eguation mus? akbsg b the
tos of the later,

d. When a vowv of Boatl’s 1abarlstion containg al] yeros before O talalation ends, this means thal the equation ks
MR on the inaginary axiz of the spluns.

w. For the second-order protoivpe spstem, when the wdaiped nataral Bequeasy w, inoreases, the maxinm
evershor of e output $tays rhe same.

I tnereasiing the undamped natwel frequescy will genceatiy reduce the tize e of the siCp responge,

¢ Adeling 2 zero o the fMavard-patds faosfer function will goierally hmproves the system duanping. wnd s will
Always redwce (he maximum evershast of 1l systen.

B. Fhe lacatton of the rogts of the charsctecislic equation in the fepling wdtt give a definite indicition on the
maxinium overshoot oF the wransient respoitsc of U sysiem,

i, The inecscet of 1k asympiotes iz abwoys be on the real axis.

J- The Breakawsy points of he poot loti must always be oo Lhe roal axis.

K. fdding a 2o o the leop transfer Tunetion will sbwavs ineresse the bandwiddh of the clnsed-leop sysien.

I A elosad-loop systern with a pure time delay in Uss Foop is urually [ess stable than one witloul 8 tine delay.
m. A Fiede ploi can be wsed [or siabitity analysis for avinimum- as well 25 newmininum- shose transfer [upetions.

n. Chee the value of £, of 4 PD conteolley is Gxed, increasing the valug of &, will increese dhe phas: margn
naonedgically.

0. A sysien compensated with & PD centroller is usually moce mbust dhan & sysien compensaicd wilh a P
cotral e,

B- You can 3l ways £xpress the npot-oulput relationship as & transfier fitnciion for o discecte-dar sysiem,

. The chataeizrislic equation of a discrote-data spstem, S2d= 2" 214+ 0,12 + 02320, represenls an anstable sysem
since it containg A negative cocfigiont.

t. Whiar ez characterizlicequaion roctz of 3 discrete-data syslem are fownd §n the second and Uin guAdrans
isgide the onit eicele in the zplune, the frequeney of escillation of the systen will penerally be higher tha i the
. roOLS atg 1 ke frst and Fougll quadonts.

5. Withoul medifeation, all the ades aod eroperties for the constmotion of oot locs iy 1he splane cun ke applicd to
the congtrition of roat toal of diserele-dala system in the z=plane,

L A pole of £15) inthe left halfplaoe lransforms inte 2 pole of Eiz) outside the onit eivcle,
2. Drevive the transter fusction of the fmcionil-order hold. (5 %)

. Uz e Jury test 10 detennine the stability of the discrete-data system with 2 charasteristic squation given by
So 19 Lz 045~ 0 : {5 %)
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4. The loop transfer fonetion L frr) of 3 stebbe Feedback salisfes the fallandng cquation
| £ [ r u:r. 1l < 3
Fl = L ¢ fer 31
Fend thi: gain margin and phase margin of ehe system. {15%a)
#. The follewing stale spave reafization has a zerc at A
% = A (#2+ Buds)
PO =0t
Find 2 nonzess p () and initial condition (0] such that the autput p{ ) s zeco For 4l ime |
(10%)
€. Shew that the controllability of 2'linear sysiet in invadant under state feedback (10%3)

7. Angid body of unit mass ts subject to 2n external foree, Derive 1he ransier fimction from the
Eorae to ke displacement, Suppose thal the displacemcnt is mezswrable, s it possible to design a
proporticnal feedback controtler (P-controlier) so thel 1he closed-lnop system is agymptoticallly
stable? Why? [15%)




