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Example 7

EX: Find the Laplace transform of the following waveform: (assume a>0)
() = L f w(at)dt
=)o

soln: Tt is instructive 4o consider this problem
in the “ime domain before So(w‘,n7 It
with transform ideatities (which Js
usua([)/ the Frev"erreo{ cr/v,or‘oqc‘/L).

If we plot u(at), we digcover that
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Thus, we have L fu(@t)y = £ gult)’ = _\S_

If we use L.qquce transforms directly on

ulat), we a/o/:()/ the éa{en-é/'i—)/ For Sc'alin7
time :
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In +the time domain, we have
+ +
fiu@idt < [ u@dt = t

sthce -the inteqral is +the area under
the unit s-l:ef Ffunction From 0 to i,
and this area is [t = t: .

b}\(’&) [ Area = fo u(t) dt
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Thus, -f,? f:—u(a'ﬂ aH:E =L it’s = L (from +able),

SZ

Tf we use the Llaplace transform directly,

we aFF(/ the ialen'(:i'ﬁ/ for /'n-l:cjm-fion
in the +time domain:

25 [Trwae}

]|

L L3FENY
fi/;tu(q{:)al-l:% = _;T_,ﬁ%u(cd:)} = g_sL v

TIn the time domain, we have

+
Ll u@t)dt = Lot = L.
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£§l‘(° u@at) k= £ 115 = Lk =]
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I+ we use the Laplace transform directly,
we apply the ialen-l:i-.‘:)/ For multiplication b)r_z'_:

é?%¥(+)§ = fwz IFE)Y ds’
s

Note: we use variable of integration s’
instead of s +to avoid confusion
with Hhe (swer (imit of the in-éejm(.
s’ /s a frezaenc/v variable (ke s
s’ dees pot mean ds/dt.
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L {i,/o ulat) A+ § =£ <3S ulat)dt§ ds
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