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First order system (top plot) has genera form H(s) = % The time-constant is the time that the
s+a

responseis equal to 2(1-€*) = 63% of 2 = 1.26, 0 T = 2 sec. a=1/t = 0.5. The steady-state value (due to
aunit step input) isH(0) = k/a=k/0.5. Fromtheplot 2 =k/0.5s0k = 1.

Fina answer: H(s) = 1
s+05
Second order system (bottom plot) has general form H(s) = > K 5 or
S° +2{w,St+ Wy,
H(s) = k wherethereal part of the poleisat -{w, isthe real part of the pole (it governs

(s+ an)2 + wdz

the envelope of decay) and wy isthe imaginary part of the pole (it governs the frequency of the
oscillations, wy = 217T).

Fromthe plot, T = 12 sec, so wy = 21713. The time constant of the envelope of decay is about T = 7 sec,

k . Solvingfok yieldsk =

so {w,=1/7. kisfound from the steady-state value 1=H(0) = >
(Zmn) + Wy

2

0.254.

0.254

Final answer: H(s) = Z 1 02865+ 0254
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