Solutions, 316-XVII

March 27, 2003
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1 Problem 7.7.5

Determine the inverse Laplace transform using convolutions:
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Solution:

( Of course this was obvious from basics: (1/s)F(s) is the transform of the
integral [° f(7)dT ).

2 Problem 7.5.6

Determine the inverse Laplace transform using convolutions:
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Solution:
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3 Problem 7.7.10

Determine the inverse Laplace transform using convolutions:
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4 Problem 7.7.23

Find the transfer function H(s), the impulse response function, A(t) and give
a formula for the solution of the IVP:

y' +9y=g(); y(0)=2, y(0)=-3.

Solution:
(s°+9)Y(s) = y(0)s+y'(0)+G(s)
Y(s) = y(0)sH(s) +y'(0)H(s) + G(s)H(s)
= 2sH(s) —3H(s)+ G(s)H(s)
where
1

HEs) = 275

h(t) = cos3t
Since

L7 {sH(s)} = W (t)

we have

y(t) = 2h'(t) — 9h(t) + h(t) x g(t) = —6sin 3t — 9 cos 3t + /Ot h(t — 7)g(7)dr

or
t

y(t) = —65sin 3t — 9cos 3t + / cos3(t — 7)g(T)dr .
0

5 Problem 7.7.26

y"+2y — 15y =g(t) ; y(0)=0, 3'(0)=8.

Solution:

(82 +25—15)Y(s) = 5(0)(s+2)+%(0)+G(s)
Y(s) = y(O)(s+2)H( ) +y'(0)H(s) + G(s)H(s)
= 8H(s) + G(s)H(s)

3



where
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so that

h(t) = % (e‘% - e_5t) .

Then, a formula for y(t) can be found using convolutions:
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or
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t-domain (f(t))
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Table 1: Useful Laplace transforms




