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INSTRUCTIONS: There are 5 problems
worth 25 points each. You can eliminate any
one problem, or I will count your best 4 out
of 5. You may use one sheet (8.5” × 11”) of
your own prepared notes/formulas.
No use of a calculator, text book, smart de-
vice, or other resource is permitted. Illicit
use of any additional resource will result
in a grade of zero on this exam as well as a
formal allegation of academic misconduct.
Show all of your work on the paper provided
to receive full credit.

1. Let f(t) =
{

2, 0 ≤ t < 3
t, t ≥ 3

.

(a) Express f in terms of unit step function(s).

(b) Use the table of Laplace transforms to determine L {f(t)}.



2. Use the method of Laplace transforms to solve the initial value problem. (Only solutions
obtained using the Laplace transform will be considered.)

y′′ + 4y = 12, y(0) = 0, y′(0) = 2



3. Solve the initial value problem using the method of Laplace transforms. The delta function has
Laplace transform L {δ(t− a)} = e−as.

dy

dt
+ 4y = 2δ(t− 1), y(0) = 0



4. Find the Fourier series for f(x) =
{

1, −π < x < 0
0, 0 ≤ x < π

.



5. Let f(x) =
{
−x, −1 < x < 0
1, 0 < x < 1

. A plot of f is given in Figure 1.

(a) On the blank grid provided, plot the graph of the Fourier series of f on the interval (−3, 3).
Open and closed dots must clearly show the behavior at any points of discontinuity.

(b) Identify the three values of x on the interval (−3, 3) at which the Fourier series of f has a
jump discontinuity.

(c) If the series converges to the function Sf (x), determine the following values:
(Hint: Use your knowledge of convergence in the mean.)

(i) Sf (−1) =
(ii) Sf (−1

2
) =

(iii) Sf (0) =

(iv) Sf (1) =

Figure 1: Plot of f(x).


