MTH 204 Name: Kﬁ i
Fall 2006 /
Exam 3 Section B

Read the directions carefully.
Write neatly in pencil and show all your work
(you will only get credit for what you put on paper).
Please do not share calculators during the test.
Each question is worth 20 points
DO NOT USE Decimals on any intermediate step.
The last page contains your Laplace tables.
If you have trouble during the test, feel free to ask me for
help.




Score:
1. Consider the differential equation Xz}""—4}{}" =
a. Classify the differential equation by order, linearity, type of coefficients, and state
whether or not the equation is homogeneous.
Znd order linear, variable ceefficients, nonhomogeneous
( C‘U-lﬂ-!’l‘]f - Euler)

b. What method(s) can you use to solve this equation?
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2. Suppose a 160 Ib person stretches a bungee cord on the New River Gorge Bridge 200 fi. Then
they are displaced an additional 100 ft before the cord is released. Assume there is no damping.

a. Set up, but do not solve the initial value problem describing this motion. Use &= 32ft/sas
the acceleration for gravity.
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b. Now assume that the object is acted on by an external force of f(t) = 20cos(yt). For
what value of Y does resonance occur?
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3. Use the definition of the Laplace transform ( £{f(t)} = fe‘“f(t}dt ) to find £{f(t)}

t 0<t<l
when f(t) = ¢ fy For what values of s is the Laplace transform of f(t) defined?

Li0S§= et idt

=[e-stedt + f"" st

uzt  dv=e
du=dt v--i '*5:!’

_.-t 5'{;[ rfe_s i "!'e.*slt r‘-‘

|
(I-S J..ig -—(D'i“&)
ERNI SR

= "..éi &'54'3.‘;_ Provided §>0




4. Find the inverse Laplace transform of the following:

a F(s)= 52;3;265
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5. Use the Laplace transform to solve the initial value problem ¥''+Y = 8(t —~ 3E) subject to
y(0)=y'(0)=0.
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Bonus (15 points): Use the Laplace transform to solve the initial value problem
Y""Y - wt . 1) subject to y(0) = 1. Graph your solution.
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