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LINEAR EQUATIONS OF SECOND ORDER WITH
CONSTANT COEFFICIENTS
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y = c1e™* + cye™2?

Example Solve the following differential equation:

yII _ Syl + 6y — O (*)




Solution:

Lety = e™ > 9" = me™ ,y"" = m2e™
Substitute In (*)

m?e™* — 5me™* + 6e™* =
- (m?-5m+6)=0, e™ 0Vx €ER
->m?—5m+6=0

(m—-2)(m—-—3)=0->m=2, m=23

y = cie?* + ¢ e3*
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y =cie™ 4+ coxe™

y = (€1 + czx)e™

Example Solve the following differential equation:

y'=2y'+y=0

Solution:

Lety = e™¥ > y' = me™ ,y"" = m2e™




Solution:

Lety = e™ > y' = me™ ,y" = m?e™

Substitute in the above equation

m?e™ — 2me™* + e™¥ =
> (m?=-2m+1De™ =0, e™ #£0Vx€eER
-m?*—-2m+1=0
- (m-1)72%=0

--m=1m=1

wy = (cq + cpx)e”
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y = e**|Acos fx + B sin x|

Example Solve the following differential equation:

y" +k?y =0

Solution:

Lety = e™ > 9" = me™ ,y"" = m?e™

Substitute In the above equation

mée™* + kZe™* = (




- (m? +k?)e™ =0, e™ £ 0Vx € R
>m2+k:P=0-m2=—-k?->m=+V—-k2=+JV-1k
--m=+ik, a=0&0F =k

~y = e*|Acos fx + B sin fx]

y = Acoskx + B sinkx
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