Potential Questions for Exam | — 332:416 Control Systems Design

EXAM I: Thursday,March 11, 2004, 9:50-11:10
ClosedBook and Notes. No Calculators.

1) Define the gain and phasestability maigins and the gain and phasecrossoverfrequenciesby using the
Nyquist plot. (GL96, pages206—207).

2) Define the systemtransientresponseparametersand explain the procedurefor finding theseparameters.
(GL96, Sections6.1 and 6.2, pages262—269).

3) Explaintheimportanceof systemdominantpolesfor finding the transientresponsegarametersf high-order
systems. (GL96, Section6.3, pages269-272).

4) Define and derive steadystateresponseerrors for linear feedbackcontrol systems(GL96, Section6.4,
pages276-281).

5) Explain the essencef the root locustechnique.(GL96, Section7.1, pages291-296).

6) Define the minimum phaselinear systemsand explain why the nonminimum phasesystemsshould be
treatedwith a specialcare (GL96, page317).

7) Explain the effect of a stabledipole on the root locus and the systemtransientresponsg GL96, Section
8.5.1, pages343-345).

8) Presentesignalgorithmsfor Pl and phase-lagcontrollersbasedon the root locus techniqueand comment
on their main features(GL96, Section8.5.1, pages345-352).

9) Presentdesignalgorithmsfor PD and plase-leactontrollersbasedon the root locustechniqueandcomment
on their main features(GL96, Section8.5.2, pages353—-363).

10) Presentdesignalgorithmsbasedon the root locus techniquefor PID and phase-lead-lagontrollersand
commenton their main features(GL96, Section8.5.3, pages364—369).

11) Showhow to readfrom Bode diagramsthe phaseand gain mawgins, phaseand gain crossoveffrequencies,
and steadystateconstantGL96, Sections9.3.1-9.3.2 pages392—-398).

12) Plotthe Bodediagramdor the phasdeadcontrollerandfind its maximalphaseandthe frequencyat which
the phasemaximum occurs(GL96, Section9.4.2, pages402—-403).

13) Statefour main principlesusedin Bode diagramcontrol designtechniquegGL, Section,9.4, p. 399).

14) Describethe phase-leaatontroller designalgorithm basedon Bode diagrams(GL96, Section9.4.4, page
405, Algorithm 9.1).

15) Describethe phase-lagcontroller designalgorithm basedon Bode diagrams(GL96, Section9.4.5, pages
410-411,Algorithm 9.2).

16) Derive the observabilityrank conditionsfor both discrete-and continuous-timelinear systems(GL96,
Sections5.1-5.2, pages223-226).

17) Derivethe controllability rank conditionfor discrete-timesingle-inputsingle-outputjinear systemgGL 96,
Section5.3, pages227-228).

18) Statethe frequencydomaincontrollability and observabilitytest (GL96, Section5.5, page235).

19) Explain the full-order observerdesigntechniqueand draw the correspondingolock diagram. Give the
observerequationsthe equationfor the observatiorerror, andexplain a rational choicefor observermpoles. (GL96,
Sections5.6-5.6.1,pages241-243).

20) Explain andjustify the separatiorprinciple in the contextof the observerdesignproblem. (GL96, Section
5.6.1, pages243-244).

21)* Presenthe essencef the reduced-ordeobserverdesign(GL96, Section5.6.2, pages244—-247).

22) Describethe pole placementdesigntechniquefor linear control systemsrepresentedn phasevariable
canonicalform (GL96, Section8.2, pages333-335).

* QUESTION 21 WILL NOT BE ON EXAM 1.



