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Math 334: Ordinary Differential Equations.
Section 6.5

Problem #10 Consider the initial value problem:

v+ +y=46(t-1), y0)=0, y(0)=0. (1)

If v =1/2, find the solution

Answer:
L +1/2y +y}=L{(t-1)} =¢"*
s*Y (s) — sy(0) = 4/'(0) + 1/2(sY (s) — y(0)) + Y (s) = &~
using ICs: B
(8 +1/2s+ 1)Y(s) = e™*, then Y(s)= Wf/z—sﬁ

There is no need to use partial fraction decomposition. The next step is to complete the
square in the denominator

s e - et A Yk
TGP+ R) T 142+ By VI (s+ 1/4)2 4 IB)

or in more compact form

1 - S where B = _‘Ilé
¥z = ﬁe F(s), where F(s) 6+ s E)
Now, using the inverse Laplace transform
V() = LY (5)) = Z= e P o)} =~z - 1), 2
where VT
f@)=LYF(s)} = E‘l{ A )} = e~ilsin \21_515 (3)

(s+1/4)2 4+ ¥
)

Now, combining (2)-(3), we arrive to the solution (1) of:
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Exercie 7 (6:5)
{ylf—/—y = 5{6'37) Cos 7
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