MATH 225 Fall 2008
Exam 1l

In order to receive full credit, SHOW ALL YOUR WORK. Full credit will be given
only if all reasoning and work is provided. Where appropriate, please enclose your

final answers in boxes.

I. (26 points) Consider the differential equation: y”-8y’+16y = f(7). Solve under

the following conditions:
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2. (26 points) Consider a harmonic oscillator governed by the
equation: y"+ 9y =10sin(21),y(0) =v(0) =0. Find position at any time using the

following methods:
a. The Method of Undetermined Coefficients
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2. (26 points) Consider a harmonic oscillator governed by the
equation: y” + 9y = 10sin(2¢),y(0) = v(0) = 0. Find position at any time using the

following methods:
a. The Method of Undetermined Coefficients
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b. Laplace transforms



3. (10 points) Consider the problem y"+ y = cos(ax)
a. Find the homogeneouq part of the solution.

" / Al il ) : 5
Sk XN e el bhlt)%.fosf’”fzs“’f

et
r= + (
éf‘&: alt 'Cojﬁ‘“s”"’% bOo:‘
b. For w =1, what phenomenon is occurring in this system?
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c. For @ =0.6, what phenomenon. is.occur tem?
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d. Match the followmg values of omega to the corresponding graph:
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4. (16 points) Using the power series method on the ODE y'-4y=0

a. Find the recurrence relation. ~
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b. Find the power series solution and then, using a known Taylor Scries,
write your answer in the form y = (7).
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5. (12 points) Using the table provided at the beginning of the exam, calculate the

inverse Laplace transform of the following functions: L
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6. (10 points) Solve the following initial value problem: 2y’ + 4y = u;(¢),y(0) =12
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