Question

(i) Find the Laplace transform of the convolution integral

F(t) = /01 z? exp(—x) cos(t — x)dz.

(ii) Find the inverse Laplace transform of

exp(—3p) %

Answer

(i) Use convolution result: If f(f) = /0 Cdeg(Oh(t — &)
Laplace: f(p) = g(p)h(p)
Thos if F(1) = de | " cos(t — )
LIF(t)] = Ljz%e] x Llcos ]
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from integral definition of factorial function

Licost] = / dt coste ™
0

1 oo 4 1
= —/ e~ (Pt 4 —/ooe—(p+z’)t
2 Jo 2 Jo
1 . 1
20p—1)  2(p—1)
Ip+i+p—1)

2 p?+1

(p*+1)

2 P 2p
o LEO= 0 ) T o P D

1



(ii)

! [6—317{(]9)1 — 1! le_gpf(p) % 1]
p

n!

from L[u(t — a)f(t —a)] = f(p)e™® and L[t"] =

pn+1

So we have a L™![of product of L] = inverse transform is a convolution:
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or = ;/Stdx f(t —z)(z —3)?
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