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Problem 19

Find the general solution of the following second order inhomogeneous differential equations

a) y′′ + 6y′ + 8y = −3e−x (8 points)

b) y′′ + 3y′ − 18y = 18e2x (8 points)

c) y′′ + 9y = sin(2x) (8 points)

d) y′′ + 7y′ + 6y = 3 sin(2x) (8 points)

e) y′′ + 5y′ + 6y = 4− 6x2 (8 points)

Problem 20

Solve the following initial value problems.

a) y′′ + 3y′ + 2y = 3e−4x, y(0) = 1, y′(0) = 0 (12 points)

b) y′′ + 4y′ + 5y = 4− x, y(0) = 0, y′(0) = −1 (12 points)

c) y′′ − 3y′ + 2y = e2x, y(0) = 0, y′(0) = 0 (12 points)

Problem 21

Determine the values of A and φ (in dependence on the constants listed below) such that

y(x) = A cos(Ωx + φ)

solves the differential equation (the so called driven and damped harmonic oscillator)

y′′ + γy′ + ω2y = h cos(Ωx)

where γ > 0, ω, h, and Ω are constants with some given numerical values. What happens in the limit
γ → 0 if ω = Ω? (24 points)
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Problem G

Determine the general solution of the inhomogeneous second order differential equation

y′′ + 2y′ + y = e−x

(20 bonus points)


