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INSTRUCTIONS: There are 7 prob-
lems worth 16 points each. Credit
will be awarded for 6 problems. You
may eliminate any one problem, or
I will count your best 6 out of 7.
You may use one 8.5′′ × 11′′ page of
your own notes/formulas. No use of
books, or calculators is allowed. Cell
phones, tablets, or other app. run-
ning, internet access devices must be
put away. Illicit use of a calcula-
tor, a phone or app. running de-
vice will result in a grade of zero
for this exam and may result in re-
moval from this class. To receive
full credit, you must follow the direc-
tions given and clearly justify your
answer. Answers without support-
ing work will not be considered for
credit.



(1) Solve the initial value problem using any applicable method.

d2y

dx2
+ 2

dy

dx
+ y = 4, y(0) = 0, y′(0) = 5



(2) Suppose we wish to use the method of undetermined coefficients to find the particular solution.
Determine the form of the particular solution. (Note that you are not being asked to find any of the
coefficient values.)

(a) y′′+6y′+10y = 4e−3x sinx

(b) y′′+4y′ = 2x



(3) Solve the initial value problem using the Laplace transform.

y′ + 3y =

{
0, 0 ≤ t < 1
1, 1 ≤ t

y(0) = 2



(4) Find the Fourier series of the given function.

f(x) =

{
0, −1 < x < 0
1, 0 ≤ x < 1



(5) Determine if the given function is even or odd. Find the Fourier series of f . (You may wish to
use the symmetry to simplify the process of finding the series.)

f(x) = |x| − π < x < π



(6) A 4 kg mass is attached to a spring whose spring constant is 24 N/m. The mass is subjected to
friction which produces a damping force numerically equal to 20 times the instantaneous velocity.
The mass is released from rest from a position 10 cm (0.1 m) below equilibrium. Determine the
equation of motion.



(7) Solve each first order differential equation using any applicable method. You may provide an
implicit or explicit solution, your choice.

(a)
dy

dx
=

y2

1 + x2

(b) y′−y = ex cos(x)


