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EXAMPLE 11.15. Solve the initial value problem 3" + 4y = cos(4t), y(0) =0, 3'(0) = 0.

SOLUTION. Applying £ {-} gives

(s2 -
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Using the table of Laplace transforms:
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EXAMPLE 11.16. Laplace transforms can also be used to solve linear constant coefficient first order
initial value problems. For instance, consider the initial value problem

Computing the Laplace transform of both sides gives

which can be solved for Y (s):

Hence,
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EXAMPLE 11.18. Solve the initial value problem y” + 2y’ + 2y = cos(2t), y(0)

1,y'(0)=0.

SOLUTION. Proceeding as in the previous example, apply £{—}, solve for Y (s), compute the par

fractions expansion for Y(s), and finally, compute the inverse Laplace transform.

Here’s the (somewhat messy!) computation omitting some algebra:
(s2Y (s) — s) + 2(sY(s) — 1) + 2Y(s) =

L o
s2 44

+s+2.

2 -
(s°+2s4+2)Y(s) = g

Therefore,
s+ 2

+s2+23+2

(s+1)+1

(s+1)2+1"

(s+1)+1

(s+1)2+1
s+1 (i

s
~ (s2+4)(s2+25+2)
- SASRE B G D
os2+4 0 (s+1)2+1
_—%s—l—f—o H(s+1)— =

s2+4 (s+1)2+1

B il i +2 2 +11
10 s24+4 10 s24+4 10 (s+1)2+1

Using the table of Laplace transforms gives
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ExXAMPLE 11.17. Solve the initial value problem
y" =3y +2y=2¢"%, y(0)=1, %'(0)=0.

SOLUTION. Applying £ {—} and setting Y (s) = L{y} yields the equations
2
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