ELEC2302/9302 Signals and Systems — Quiz 3 formula sheet

Laplace transform
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Properties of the Laplace transform
ult) Ul(s) ult) Uls)
linearity  aus(f) + Bua(t) AUy (s) + BUs(s)  differentiation C%Qu(t) sU(s) — u(07)
time shift  w(t — to)H(t — to), to >0 e~ U(s) second derivative d—t?u(t) $2U(s) — su(07) — a(07)
s-shift e “u(t) U(s+a) integration / ) u(s) ds Uis)
time scaling  u(at), a > 0 éU(Z) convolution (h=u)(t)  H(s)U(s)
multiply by ¢ £ u(t) —%U(s) modulation u(t) cos(wot) LU (s — jun) + LU(s + jwo)
Initial value theorem: u(0") = 511)1{.105 U(s), Final value theorem: tlgrolo u(t) = 11_1%8 U(s).
Butterworth filters
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Modulation
AM y(t) = u(t) co (wct) Y(jw) = 3U (j(w — we)) + 5U (j(w +we))
Demodulation  2(t) = y(t) cos(wet) = %u(t) + %u(t) cos(2wet)
FM y(t) = wct +k /
PM y(t) = cos (wet + ku(t))

First and second order systems

K
First order, G(s) = T the step response reaches 63% of its final value at ¢t = 7, rise time (10% to 90%) =~ 2.27,
settling time (to within 5%) ~ 37.

Second order, G(s) Koy 0<(<1
econd order )= ————""—— :
’ 82 + 2Cwps + w2’
3 |G(jwr)| 1
settling time (5%) ~ — resonant peak = at w, = w,\/1—2¢2, ¢ < L.
g time (A= 7 KT~ ac/1-¢2 v
¢ 0.1 0.15 0.2 0.25 0.3 0.4 0.5 0.6 0.707
overshoot M, 3% 62% 53% 44% 3% 25% 16% 9.5% 4.3%

resonant peak |G(jw,)|/|K| 5.03 337 255 207 175 136 1.15 1.04 1.00
resonant peak, dB above DC 14.0 10.6 8.1 6.3 4.8 2.7 1.2 0.4 0




