Engineering and Numerical Analysis Homogeneous Second Order D.E.
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y = e?*(A cos gx + B sin gx)
where:
~b Vb2 — 4ac
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Example (2): Find the general solution for following differential equation:

D)y+79+12y=0
2) -6y +9y =0
3) y+2y+5y=0
4) y—4y=0

Solve:

Dy+7y+12y=0

m*+7m+12=0
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y =c; e™* + ¢, eM2*

y=c e 3¥+c,e**

2) y—69+9y =0

m>—6m+9=0
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_6%/(-6)2—4x1x9 6++0
Mz = 2x 1 T2

->m;=m,=m=3

y=ce™+c,xe™*
y=cye3*+c,xe3”

3) y+29+5y=0
m?>4+2m+5=0
—b + Vb2 — 4ac
2a
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.'.P:—l’ CI=2

~y =eP*(Acosqx + Bsingx) = e *(A cos 2x + B sin 2x)
4) y—4y =0

m2—4=0 - m2 =4

my, = x2

or
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2a B 2x%x1

miq =42

y=rce** +c,e %X

Problems:
H.W: Find the general solution for following differential equation:

1) y-3y+2y=0
Ans:y=ce** +c,e”*

2) y—5y=0

Ans:y = ¢ eVsx 4 Cy e~ V5%
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