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Questions

(oo}
Example / e ™ dx
0

Definition If a function f(t) is continuous for ¢ € [0, 00), then its Laplace transform F(s) is defined by

F(s) = /000 f(t)e st dt.

The domain of F' is the set consisting of all numbers s for which the integral converges.

Example Find the Laplace transform of f(t) = et.

Example Find the Laplace transform of f(¢) = 1.

oo

Example / /(1 + 2?) dx.

Solutions

Example / e " dx
0

Solution
o ! U= —nT r=0—u=0
/ e ™dr = lim e~ ™ dx Substitution: ’
0 t—oo J du=—-mdz, z=t— u=—mt
1 —7t
= lim —/ e" du
t—oo (=) Jo
1 —7t
= —— lim e“
T t—o0 0
1
= —Zli —mt _ 0
i (e )

Definition If a function f(t) is continuous for ¢ € [0, 00), then its Laplace transform F(s) is defined by

F(s) = /0 T et dt.

The domain of F' is the set consisting of all numbers s for which the integral converges.
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Example Find the Laplace transform of f(t) = et.

Solution

F(s)

The Laplace transform of f(t) = e’ is F(s) = —1/(1 — s) where s > 1.

lim e1=9)t 4t Substitution: u=(

z—o0 Jq du =

1 (1-s)x
lim / e" du
0

(1 — S) T—00

—~

(1—s)z
lim e*

0
1
lim (6(178)1’ - eo)

1 —5) T —00

1
(hm =97 _ lim eo>

T— 00 T— 00

Example Find the Laplace transform of f(t) = 1.

Solution

F(s)

. —st . s
IILH;O A e **dt Substitution: du—=—sdf, t—2—u——sz

1 —ST
lim —/ e du
Tr— 00 (_S) 0

—(0-1)

/OOO f(t)e st dt

/O (et dt

x

—SsT

Tr—00 r— 00

1

1 —s)t, t=0—u=0
(1-9)dt, t=2z—u=(1-3)x

(0—1) onlyifs > 1, otherwise the first limit does not converge.

only if s > 0, otherwise the first limit does not converge.
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The Laplace transform of f(t) = 1is F(s) = 1/s where s > 0.

oo

Example / 1/(1+ 2?) da.

— 00

By symmetry, we can say that the integral is

<1 < 1
[ lw = a
I o l4+=z

t

= 2 lim —— dx
t—oo o 1+ a2

= 2 lim arctanzlf,

t—o0
= 2 tlim (arctant — arctan(0))
= 2 tlim (arctant + 0)
= 2 tlim arctant

™
= 2—
2

= T



