
MATH 308 – 530, 531 Practice Problems for Test 3 Spring 2016
over sections 6.2 – 6.6, 7.1 – 7.6, 7.8

1. Find the Laplace transform of the given function.

(a) f(t) =

{ t

2
, 0 ≤ t < 6

3, t ≥ 6

(b) f(t) = (t2 − 2t+ 2)u1(t)

(c) f(t) =

∫ t

0

(t− τ)2 cos 2τdτ

(d) f(t) = etδ(t− 1)

2. Find the inverse Laplace transform of the given function.

(a) F (s) =
2s+ 6

s4(s2 − 4s+ 8)

(b) F (s) =
e−2s

s2 + s− 2

3. Solve the initial value problem using the Laplace transform:

(a) y′′ + 4y =

{
t, 0 ≤ t < 1
1, t ≥ 1

, y(0) = y′(0) = 0

(b) y′′ + 2y′ + 3y = δ(t− 3π), y(0) = y′(0) = 0

(c) y′′ + 4y′ + 4y = g(t), y(0) = 2, y′(0) = −3

4. Find A−1 if A =

(
1 + i −1 + 2i
3 + 2i 2− i

)

5. Find BA if A =

(
1 + i −1 + 2i
3 + 2i 2− i

)
, B =

(
i 3
2 −2i

)
6. Find the general solution of the system

(a) x′ =

(
1 1
4 −2

)
x

(b) x′ =

(
−3 −1
1 −1

)
x

(c) x′ =

(
−3 2
−1 −1

)
x


