
Math 353 Test 3 Name: Row:

READ FIRST. No calculators, books, notes or other written material allowed. Read each
question very carefully. Show your work neatly for partial credit. To receive full credit your
work should be correct, organized, include all supporting calculations, and clearly indicate your
final answer. Correct answers with too few supporting calculations will receive little or no credit.

1. Consider the function f(x) =

{
1, −1 < x ≤ 0,
0, 0 < x ≤ 1

.

(a) Suppose f(x+ 2) = f(x). Sketch the graph of f(x) for three periods.

(b) Sketch three periods of the function to which the Fourier series of f(x) converges.

2. By direct computation (using only the definition), compute L {te2t}.



3. For the nonperiodic function f (shown below) that is defined on [0, 2), extend it as on odd
function with period 4 and find an appropriate trig. series:

f(x) =

{
x, 0 ≤ x < 1
0, 1 ≤ x < 2



You may use the Laplace transform table for the rest of the exam.

4. Compute the Laplace transform of

(i) f(t) = (t− 2)u1(t) (ii) g(t) =

{
0, 0 ≤ t < 3

(t− 3)2 et−3, t ≥ 3

(iii) Find L {e5tt3} (iv) h(t) = δ(t− 6) sin(2t)

5. Find the inverse Laplace transform of F (s) =
s

s2 − 6s+ 13



6. Use the fact that
1

s(s2 + 1)
=

1

s
− 1

s2 + 1
to solve the initial value problem

y′′ + y =

{
0, 0 ≤ t < 2
1, t ≥ 2

, y(0) = 0, y′(0) = 1



7. For the equation below, find the eigenvalues and eigenvectors:

y′′ + λy = 0, y(0) = 0, y′(L) = 0.

You may assume that λ > 0 since for λ < 0 the boundary conditions cannot be satisfied (unless
y(x) = 0) and for λ = 0 the only solution is the trivial one.




