
MATH 3160: Quiz #4 – SOLUTIONS

/5 Problem 1: Find f(t) = L−1
{

2s+ 5

s2 + 6s+ 34

}
.

Complete the square:

F (s) =
2s+ 5

s2 + 6s+ 34
=

2s+ 5

(s+ 3)2 + 25
=

2(s+ 3)− 1

(s+ 3)2 + 25

Then

f(t) = L−1
{

2(s+ 3)− 1

(s+ 3)2 + 25

}
= e−3tL−1

{
2s− 1

s2 + 5

}
= e−3tL−1

{
2 · s

s2 + 52
− 1

5
· 5

s2 + 52

}

= e−3t
[
2 cos(5t)− 1

5
sin(5t)

]

/5 Problem 2: Find the solution y(t) of the initial value problem

{
y′′ + 2y′ = δ(t− 3)

y(0) = 0, y′(0) = 1.
The Laplace transform of this IVP gives

(s2Y − 1) + 2(sY ) = e−3s =⇒ (s2 + 2s)Y = 1 + e−3s =⇒ Y (s) =
1

s(s+ 2)
+

e−3s

s(s+ 2)

Partial fractions:
1

s(s+ 2)
=

1/2

s
− 1/2

s+ 2

=⇒ y(t) = L−1
{
1

2
· 1
s
− 1

2
· 1

s+ 2
+

1

2
· e
−3s

s
− 1

2
· e
−3s

s+ 2

}

=
1

2
− 1

2
e−2t +

1

2
u(t− 3)− 1

2
u(t− 3)e−2(t−3)

=
1

2

(
1− e−2t + u(t− 3)

[
1− e−2(t−3)

])
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