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

EXAM I: Thursday,March 11, 2004, 9:50–11:10

ClosedBook andNotes.No Calculators.

1) Define the gain and phasestability margins 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) Explain theimportanceof systemdominantpolesfor finding thetransientresponseparametersof high-order
systems. (GL96, Section6.3, pages269–272).

4) Define and derive steadystate responseerrors for linear feedbackcontrol systems(GL96, Section6.4,
pages276–281).

5) Explain the essenceof the root locus technique.(GL96, Section7.1, pages291–296).

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

7) Explain the effect of a stabledipole on the root locus and the systemtransientresponse(GL96, Section
8.5.1, pages343–345).

8) Presentdesignalgorithmsfor PI andphase-lagcontrollersbasedon the root locus techniqueandcomment
on their main features(GL96, Section8.5.1, pages345–352).

9) Presentdesignalgorithmsfor PD andplase-leadcontrollersbasedon the root locustechniqueandcomment
on their main features(GL96, Section8.5.2, pages353–363).

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

11) Showhow to readfrom Bodediagramsthephaseandgainmargins,phaseandgaincrossoverfrequencies,
and steadystateconstants(GL96, Sections9.3.1–9.3.2,pages392–398).

12) Plot theBodediagramsfor thephaseleadcontrollerandfind its maximalphaseandthe frequencyat which
the phasemaximumoccurs(GL96, Section9.4.2, pages402–403).

13) Statefour main principlesusedin Bodediagramcontrol designtechniques(GL, Section,9.4, p. 399).

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

15) Describethe phase-lagcontrollerdesignalgorithmbasedon 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) Derivethecontrollability rankconditionfor discrete-time,single-inputsingle-output,linearsystems(GL96,
Section5.3, pages227–228).

18) Statethe frequencydomaincontrollability andobservabilitytest (GL96, Section5.5, page235).

19) Explain the full-order observerdesigntechniqueand draw the correspondingblock diagram. Give the
observerequations,theequationfor the observationerror, andexplaina rationalchoicefor observerpoles. (GL96,
Sections5.6–5.6.1,pages241–243).

20) Explain andjustify the separationprinciple in thecontextof theobserverdesignproblem. (GL96, Section
5.6.1, pages243–244).

21)* Presentthe essenceof the reduced-orderobserverdesign(GL96, Section5.6.2,pages244–247).

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

* QUESTION 21 WILL NOT BE ON EXAM 1.
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