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Second-order differential equation

Find the general solution of the following second-order differential equation:

y′′ − 4y = 2ex + 3x
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Solution

First, we find the homogeneous solution:
y′′ − 4y = 0

r2 − 4 = 0

r1 = 2

r2 = −2

The homogeneous solution is:
yh = c1e

2x + c2e
−2x

For the particular solution, we propose the following:

y = Ax+B +Kex

Then:
y′ = A+Kex

y′′ = Kex

Substituting:
Kex − 4(Ax+B +Kex) = 2ex + 3x

−3Kex − 4Ax− 4B = 2ex + 3x

Then:
−4A = 3

Which gives:

A = −3

4

B = 0

And:
−3K = 2

K = −2

3

Thus:

yp = −2

3
ex − 3

4
x

The general solution is:

yg = c1e
2x + c2e

−2x − 2

3
ex − 3

4
x
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