
Review for the third midterm exam

1. Solve the differential equations

x2y′′ + 3xy′ + 5y = 0,

x2y′′ − 3xy′ + 4y = 0.

2. Solve the initial value problems

x2y′′ + 6xy′ + 6y = 0, y(1) = 1, y′(1) = 3,

x2y′′ + 4xy′ + 2y = 0, y(1) = 3, y′(1) = −1.

3. Using the power series method, solve the following initial value problems

y′′ + xy′ + y = 0, y(0) = 1, y′(0) = 0,

y′′ + 4y′ + 6xy = 0, y(0) = −1, y′(0) = 1.

4. Using the method of the Laplace transform, solve the following initial value problems

y′′ + 6y′ + 9y = t, y(0) = 2, y′(0) = −1,

y′′ + y = cos t, y(0) = −1, y′(0) = 2,

y′′ + 4y′ + 5y =

{
sin t t < π,
cos t t ≥ π

, y(0) = 0, y′(0) = 1,

y′′ + 4y =

{
t t < 1,
0 t ≥ 1

, y(0) = −1, y′(0) = 0,

y′′′ + 3y′′ + 3y′ + y = t2, y(0) = y′(0) = 1, y′′(0) = 2,

y′′′ + y′′ − y′ − y = 1, y(0) = y′(0) = 0, y′′(0) = −1.


