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Problem:

Find the general solution of the second order differential equation with constant coefficients:
y" + 9y = 5e3%,

Solution:

First let’s solve the homogeneous equation y'’ + 9y = 0. Its characteristic equation will be:
A2+9=0= A, =3i,1, = —3i, = the general solution of the homogeneous equation will be:

y, = CeM* + Cre?2® = (e + Cre 3% = (C; + C,) cos 3x +i(C; — C,)sin3x,  passing to  real
coefficients, we obtain = y; = C; - cos 3x + C, * sin 3x.

Let’s look for the particular solution of the initial equation in the form y, = ae3* = y; = 3ae3¥,y) = 9ae3*

= vy +9y, = 18ae3* =5e3* = qa =i=> y, =——e3¥ =
18 18

the general solution of the initial equation will be:

5
y=y1+y, =C1c053x+Czsin3x+Ee3x.
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