Core Pure 2 Methods in Differential Equations

Find the general solution of the differential equation

d’y = dy
—+6—+13y =169x2 + 6
dx? dx y X
The auxiliary equation is m? + 6m + 13 = 0 the roots of which are m = —3 + 2i.

The solution of the homogeneous equation is y = e ~3¥(C cos 2x + D sin 2x)
The complimentary function is of the form y = Ax?> + Bx + C
y'=2Ax+B
y" =24
y" + 6y’ +13y = 24 + 12Ax + 6B + 13Ax? + 13Bx + 13C
= 134x% + (124 + 13B)x + (2A + 6B + 13C) = 169x% + 6

6—26+72_4
13 B

A=13 B =-12 C =

The general solution is y = e~3(C cos 2x + D sin 2x) + 13x? — 12x + 4
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