
Math 221 Test 3 Fall 2013

Name: Score:

Instructions: You must show supporting work to receive full and partial credits. No text book, notes, formula sheets
allowed.

1(20pts) Find all equilibrium solutions of the system of equations

{
x′ = x(3− x− y)
y′ = y − x− 1.

2(20pts) Verify, not solve, that (x̄, ȳ) = (1, 0) is an equilibrium solution to this system of competing species{
x′ = x− x2 − xy
y′ = 2y − y2 − xy.

Use linearization to determine if it is a sink, or a source, or a saddle point.
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3(20pts) Find the Laplace transformations of the following functions:

(a) f(t) = e−t, using the definition only.

(b) g(t) =

 0, t < 1
1, 1 ≤ t < 2
t, t ≥ 2

, which you need to express it first as a combination of various on-off switch functions.

4(20pts) Find the inverse Laplace transforms of the following functions:

(a) F (s) =
4e−2s

s3 + 4s

(b) G(s) =
s+ 1

s2 − 4s+ 5
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5(20pts) Use the Laplace method to solve the initial value problem of the system of equations: x′ = y
y′ = −4x+ δ(t− π)
x(0) = 1, y(0) = 0.

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

eatf(t) F (s)
∣∣
s→s−a

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

u(t− a)f(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)

2 pt Bonus Question: The University of Nebraska system was founded in the year of (... The End)


