Common Laplace Transforms
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Properties of the Laplace Transform
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Definition: f(t) <= F(s)
Linearity: af(t) +bg(t) <= aF(s) + bG(s)
t-scaling flct) = |C|F( )
t-shifting: f(t —to)u(t —tg) <= e 50 F(s)
s-shifting: e S0t f(t) < F(s + s)

Differentiation in ¢:

Integration in ¢:

7t < sF(s) — (0)
F'(t) <= s*F(s) — s£(0) - f(0)
F8) = sEP(s) — s71f(0) — $52f(0) ... — FED(0)

Jo Fr)dr = “F(s)

Differentiation in s: tf(t) <= —F’(s)
Integration in s: fit) — [F(3)
Convolution: ft)xg(t) <= F(s)G(s)
fF)g(t) = 55F(s) * G(s)
Periodicity f(t) <= Fi(s) x ﬁ for f1 (t) one cycle of f(t) with period p.

Initial value theorem:

Final value theorem:

F(07) = Tim sF(s)
Jin /(0 = I P ()

(for a,b,tg,s0 € R,c € Ryy).




Partial Fractions Expansion
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If a partial fraction expansion of Y'(s) includes terms ot mol 4 4+ L then the
(s—a)m (s—a)m ! s—a
coefficients of factors having multiplicity m > 1 are given by the following expressions, where k # m.
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Trigonometric Identities

(04T — 0
sin(f + ¢) =sinfcosp + cosfsing — s?n( +3) cos(6)
sin(@ — §) = —cos(0)
64+ T) = sin(d
cos(f + ¢) = cosfcosp Fsinfsing — cos(0+3) _ sin(6)
cos(f) — 5) = sin(0)
sin(26) = 2sin 6 cos
cos(26) = cos? § — sin f
= 2cos? 6 — 1
=1— 2sin(d)
Modelling of Electrical Systems
Resistors v(t) = i(t)R i(t) = LRt)
: T, . dv(?)
Capacitors | v(t) = c Joi(r)dr i(t)=C =
_di(®) R
Inductors v(t) =L gr i(t) = 7 (r)dr
Resonant Circuits
Series Parallel
Resonant Frequency wy %C \/%
Quality factor @ %\/% R\/%
Bandwidth B % %
2 2
Cutoff frequencies w2 wo\/l + (%) + ;Jé wo\/l + (%) 355
For @ > 10 wo £ 554 wo + 45




