
Math 221-02 Test 3 Spring 2008

Name: Score:
Instructions: You must show supporting work to receive full and partial credits. No text book, personal notes,
formula sheets allowed. One formula sheet is provided on next page.

1(20pts) Find the general solution of the equations
{

x′ = 5x− 5y
y′ = 2x− y

2(20pts) Find the general solution of the equations
{

x′ = 2x− 5y
y′ = 2y

3(20pts) Use definition only to find the Laplace transform of the function

f(t) =
{

t, t < 1
0, t ≥ 1

(You can use the formula
∫

tebtdt = 1
b tebt − 1

b2 ebt + C.)

4(20pts) Find the Laplace transform or inverse transform:

(a) Find L{te2t sin t}(s).
(b) If L−1{ 2

s(s2+2s+2)}(t).

5(20pts) Use the Laplace method to solve the initial value problem

x′′ + 4x = 4, x(0) = 4, x′(0) = 0.

Bonus 2pts: The state fish of Nebraska is

The End
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Table of Laplace Transforms and Inverse Transforms

f(t) = L−1{F (s)}(t) F (s) = L{f(t)}(s)

tneat n!
(s− a)n+1

, s > a

eat sin bt
b

(s− a)2 + b2
, s > a

eat cos bt
s− a

(s− a)2 + b2
, s > a

eatf(t) F (s)
∣∣
s→s−a

u(t− a)f(t) e−asL{f(t + a)}(s), alternatively,

u(t− a)
[
f(t)

∣∣
t→t−a

]
e−asF (s)

δ(t− a)f(t) f(a)e−as

f (n)(t) snF (s)− sn−1f(0)− · · · − f (n−1)(0)

tnf(t) (−1)n dn

dsn
F (s), with special case

L−1{F (s)}(t) = −1
t
L−1{F ′(s)}(t)

f(t)
t

∫ ∞

s

F (σ) dσ, with special case

L−1{F (s)}(t) = tL−1

{∫ ∞

s

F (σ) dσ

}
(t)

∫ t

0

f(τ) dτ
F (s)

s

f(t) ∗ g(t) F (s)G(s)


