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Polar vs. Cartesian representations.




Polar vs. Cartesian representations.
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Polar vs. Cartesian representations.
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Polar vs. Cartesian representations.
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Second order impulse response — Underdamped and Undamped
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= Te_"t sin(wt) 1(t)
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Second order impulse response — Underdamped and Undamped

Increasing w / Fixed o H(s) =
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h(t) = #e_"t sin(wt) 1(2)



Second order impulse response — Underdamped and Undamped

Increasing w / Fixed o H(s) =
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Second order impulse response — Underdamped and Undamped
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Second order impulse response — Underdamped and Undamped
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Second order impulse response — Underdamped and Undamped

Increasing o / Fixed w H(s) =
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Second order impulse response — Underdamped and Undamped
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Second order impulse response — Underdamped and Undamped
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Second order impulse response — Underdamped and Undamped
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Second order impulse response — Underdamped and Undamped

Increasing wy / Fixed &
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Second order impulse response — Underdamped and Undamped

Increasing wy / Fixed &
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Second order impulse response — Underdamped and Undamped
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Second order impulse response — Underdamped and Undamped
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Second order impulse response — Underdamped and Undamped

Increasing ¢ / Fixed wnp
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Second order impulse response — Underdamped and Undamped

Increasing ¢ / Fixed wnp
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Second order impulse response — Underdamped and Undamped

Increasing ¢ / Fixed wnp

Impulse Response

Amplitude

Time (sec)

h(t) = 1“"” Cze—@ﬂt sin{wny/1 — ¢2t)1(t)

d A N o N A O



Second order impulse response — Underdamped and Undamped

Increasing ¢ / Fixed wnp
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Second order step response — Underdamped and Undamped
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Second order impulse response — Underdamped and Undamped
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Second order step response — Time specifications.
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Second order step response — Time specifications.

Yss ... Steady state value.
T, ... Time to reach first peak (undamped or underdamped only).

%0S - % of ystep(Tp) In excess of Yss -
T, ... Time to reach and stay within 2% of y,5 .
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I, ... Time to rise from 10% to 90% of ¥ss .




Second order step response — Time specifications.
¥ Yss ... Steady state value.

= limsY(s) = lim s( )I—I(s) = lim “h

s—0 §—0

More generally, if the numerator is not w2 , but some K :

K K
H( ) = = | Yss = —3
82 + 28wns + w2 w2

50 82 + 2wps + w2



Second order step response — Time specifications.

3 T, ...Peaktime.

: _1f _ 1 _
Ustep = L l_sY(s)] =L l[ng(s)] =L 1[H(s)]
i K
_ -1
=L -32+2£wﬂs+wﬁ]
K
— —Ewnt 2
= € sin{wp,v/1—&41) 1(¢
Therefore, Ystep = 0 & sin(wny/1—£21) =0
nmw
= t =

wWny 1 — &2

T, is the time of the occurrence of the first peak (n =1) :
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Wny/ 1 — &2
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