
MATH 221 EXAM 3 NAME:

Fall 2006–Section 003 Instructor: Mohammad Rammaha

Please Show Your Work To Ensure Full Credit.

1. (42 pts) Evaluate each of the following:

a.(8 pts) L [
e−6t cos(2t)

]
(s)

b. (10 pts) L [t sin(3t)] (s)

c. (12 pts) L−1

[
s− 1

s2 + 6s + 45

]
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d. (12 pts) L−1

[
e−πs 1

(s− 3)s

]

2. (12 pts) Use the Laplace transform to solve the integral equation:

y(t) + 6

∫ t

0

y(τ) sinh 3(t− τ) dτ = cosh 3t.
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3. (14 pts) Consider the system of ODE’s:





dx
dt

= x + 3y

dy
dt

= 3x + y
(0.1)

Find only one solution to the system that corresponds to the positive eigenvalue of the
matrix A associated with the system above.

4. (12 pts) Find Y (s) = L [y(t)] (s) where y(t) is the solution of the IVP:

y′′ + 2y′ + y = etU3(t); y(0) = −2, y′(0) = 3.

You Need Not Find y(t).
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5. (20 pts) Consider the system





dx

dt
= −y(y − 2)

dy

dt
= (x− 2)(y − 2)

(0.2)

(a) (6 pts) Find all equilibrium solutions of the system (0.2) above.

(b) (2 pts) What is the solution (x(t), y(t)) that starts at (x(0), y(0)) = (4, 2)?

(b) (12 pts) Determine and describe all the trajectories of the system (0.2). Sketch the
graph of only TWO trajectories (with orientation): one satisfies (x(0), y(0)) = (2, 3), the
second satisfies (x(0), y(0)) = (2,−3); and briefly describe the behavior of each corresponding
solution (x(t), y(t)) as t gets large.
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