October 21 Math 2306 sec 51 Fall 2015

Section 7.1: The Laplace Transform

Definition: Let f(t) be defined on [0, o). The Laplace transform of f is
denoted and defined by

2Lt} = / e~Sif() ot = F(s).
0
The domain of the transformation F(s) is the set of all s such that the

integral is convergent.

Note: The kernel for the Laplace transform is K(s, t) = e~ 5.
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Find the Laplace transform of f(t) = 1
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Find the Laplace transform of f(t) =t
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Find the Laplace transform of f(t) = e®, a+# 0
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Find the Laplace transform’ of f(t) = sint
By, debrtion .
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The following is immensely useful!
at

/e‘“sin(ﬁt) dt = %52 (asin(8t) — Bcos(Bt)).
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A piecewise defined function

Find the Laplace transform of f defined by

o2t 0<t<10
f(t):{ 0. t>10
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The Laplace Transform is a Linear Transformation

Some basic results include:
» L{af(t)+ pg(t)} = aF(s) + BG(S)
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Z{sinkt} = k2’
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Use the Table to Evaluate .Z{f(t)}

(@) f(t) = 2t2+¢% u.g
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Y{cwll -sm3kS G S Cos 2 - Y {5388

S 3 $>
3 3__ 22— ,s0
S gl s g

gt+2” g 43"
550 $30

October 19, 2015 18/57



© f(t)=(2-17 -u-He+t L
Gou -k 41113 -4 2i « L1

gia-e53-
4,2
. 4(153"4(%»3*}%’3 . %_ L%
for s%0 .

$Ho s>0 >0

@ f(t)=sin5t (1nshe nleress of Con~plelenass D
= L% Cuslob

£7°

YEL oL Glok}=% RS- zf_{co;\obi

P>

- 5(5) - = s’—-no"' - aS 9 (1)

October 19, 2015 19/57



