[CO7GEPTUAL _TOOLS_ By: Neil E. Cotter LAPLACE TRANSFORM

IDENTITIES:
Example 4

EX: Find the Laplace transform of the following waveform:

FO)=eut-2)

soln: We q/>/o(), the tdentity For sijnqls that
turn on after a dela)z:

Lif(t-a) u(-é—a)z = e.-qsoi SF) u(t)?
(where a >0)
F) u()

Ioic-é:
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Note +that +he sijna( has -the
same shqpe but /s shifted
to the rijé-é in the (lower plot.

In order +to a/o/ol/ the identrty For
delay ed signals, we must Find a

way ‘to write e t as a Fanction
of t-2 4o match the d(t-z) delay.

Given a  polynomial in +, the general
a/o/oroac% Sor w,—z‘finj the poly nomial
in terms of +-a is 4o replace the
Acyﬁcsé power of t with <-a agnd
adjust the coetficients of (swer powers
of t 4o c‘aMfeﬂ.Séz'ée For the extra
terms  (ntroAdaced into e polynomial.
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plt) = £+ 3¢~

Write p(t) as a Fanction of +-a
where q =4.

solh: Ke/o(qc'e -éz with (-é—‘%)z P/HS‘
terms of l(ower order i(n *t:

(£-4)"= t= 8t +/4

2 %
Thus, + = (£-4) + 6t —16.
cop(t) = (£-4) r8b-it +3t-|

Now re/o/qce the B84+3t=/l+
with ll(t-4) pl/us a constant:

U(t-%) = &= 44
Thus, I+ = /H(£-4) + 44
v plt) = (=4)"+ l(e-4) 44 -]
or plt) = (£-4) # [ (£-4) + 43
Now we may write P(-l:):%[-é—*‘l')
where .

FlE)=t + 1+t +43
Note-. I n +his (ast S'Eelp, we

substitute +t wherever
4-a appears th })[‘E)-



|CO77@EPTUAL TOOLS

By: Neil E. Cotter LAPLACE TRANSFORM

IDENTITIES:
Example 4 (cont.)

For the /”“Oé’/g’” we are workin hg ohn,
-3
we have e . We write -3t as

-3t = -3(+-2)~ 6

Thus 7c(":) = e.--?’(-&_Z)“Q u(-E-Z)
o £(4) = e:—(p e-3(-e~z)u<.é_l)
or F() = g(t-2)

where g(%) = e_~6,e_3tu(-l:)

Note . we Yse I’_c,v[-é)”/)ere since
we have used Ily‘[-é)llq/reaﬂf/.

By the de(q/v [de/réié/, we have
-3t
LS e u(+-2)% = (?g(—b—z)u(—&-Z)g
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or »f{e u(~(: )% = zs+3) L,

<+ 3



