
1. (20 pts.) Solve the given IVP
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x2
dy

dx
=
ex+x

3

x
+ 3y, y (1) = −5.
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2. (20 pts.) Find the Fourier series for

f (x) = |sinx| on − π < x < π.
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3. (20 pts.) Find the Fourier series solution of the wave problem

utt = uxx, 0 < x < 1

u (0, t) = 0, u (1, t) = 0

u (x, 0) =

{
x if 0 ≤ x ≤ 1/2
1− x if 1/2 ≤ x ≤ 1

ut (x, 0) = 1, 0 ≤ x ≤ 1.
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4. (25 pts.) Use Laplace transforms to solve the given IVP.

y′′ + 2y′ + 5y = r (t)

y (0) = 0, y′ (0) = 0.

where r (t) =

{
5 if 0 < t < π
1 if π < t

.
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5. (20 pts.) Solve the heat equation

ut (x, t) = uxx (x, t) , 0 < x < π, t > 0

u (0, t) = 0, ux (π, t) = 0

u (x, 0) = x.
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