
4/4/07 Math 341 Quiz Name:

1. Find the Laplace transform of f(t) =

{

t2 if t < 2
4 if t ≥ 2

.

We have f(t) = t2 + H2(t)(4 − t2) = t2 + H2(t)(−(t − 2)2 − 4(t − 2)). So
L(f) = 2/s3 + e−2s(−2/s3 − 4/s2).

2. Find all solutions to y′′ + 2y′ = δ(t − 2), y(0) = 1, y′(0) = 2.

e−2s = L(δ(t−2)) = L(y′′+2y′) = s2Y −s−2+2(sY −1) = s(s+2)Y −s−4.
So Y = (s + 4)/(s(s + 2)) + e−2s/(s(s + 2)). We want 1/(s(s + 2)) =
a/s+b/(s+2) so 1 = a(s+2)+bs and so a = 1/2 and b = −1/2. Then also
(s + 4)/(s(s + 2)) = 1/(s + 2)+ 4/(s(s + 2)) = 1/(s + 2)+ 2/s− 2/(s + 2) =
2/s − 1/(s + 2). So the solution is y = 2 − e−2t + H2(t)(.5 − .5e−2(t−2)).


