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Last Time

Wi analyeed a maeEs and spring sysiem.
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Last Time

Wi al=o analyred a leaky tanks systerm,.
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Second-Order Systems

Today: Look more carefully at geosth and decry of oscillabory re
spomses by stodving an analogows electricsl drourl
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Tosbay: Look more canefully at growth and decay of oscillabory re-
sponses by studyisg an analogous ekectricsl ciromik.

Second-Order Systems

Solve wilth state wiriable approack.

State varables represent the minimom knosiedge of the past (< &)
mecded to propagate the output into the future (& > g).
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Second-Order Systems

State wamalde approach:
state varables in terms of (undifferentiabed) state variabbes.
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determine expressions for derpeabives of

Second-Order Systems

Dietermuime the system fonctional.

Rig, oo

U=z first equation to eliminate 4p from the seoond equaton:
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Check Yoursell

Altermatively, determine system functional froen block diagram.
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dumalogous sysberrs.
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Second-Order Systems

T effect of we & o Scake tene.
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Then the system is redoced to a function of one pararmeter 0.
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Scaling

Sraling details
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Second-Order Systems

Fird Lhee g By Factoring the denorminator of the systern functionaal.
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It fodkwess that

- = 1 e
Bl - 7} and  pgey = 1.

Altermatively, substitute A -eand fimd rosobs of denomimator:
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Either wiry, the resuit is
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Second-Order Systems

Map pole locations as a function of Q.
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Maway if [5] a2 1, the 3% term can be neglected and 3e: Q.

Cor if |3] 3= 1, the §1 term can be neglected and 7= -Ib

Second-Order Systems

For small @, the poles are at Q) and l-[;,f
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