Answer on Question #82482 — Math — Differential Equations

Question
Laplace transform to solve the following ode
4y"+y'-3y=2e initial conditions y'(0)=y(0)=1.

Solution
Let Y(s) be the Laplace transform of y(t). Taking the Laplace transform of the differential
equation we have:

L[4y"+y'-3y]=L[2e™].

Now

L[4y"+y'=3y]=4L[y T+ L[y 1-3LLy] =4-(s*-Y(s)—s-y(0) - y'(0) )+
+5-Y(s)-y(0)—-3-Y(s)=4-5*-Y(s)—4-5-1-4-1+5-Y(s)-1-3-Y(s) =
=Y(s)-(4s* +5-3)—4s-5;
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We can simplify this expression using the method of partial fractions.



4s% + 255+ 27 A B c
(5+5)-(s+1)(4s-3) s+5 s+l 45-3
_ A-(s+1)-(4s—3)+B-(s+5)-(4s-3)+C-(s+1)-(s+5)
(s+5)-(s+1)-(4s-3)

A-(4s® =3s+45-3)+B-(4s’ —35+205-15)+C-(s* +55+5+5)
(s+5)-(s+1)-(4s-3)
A-(4s® +5-3)+B-(4s” +175-15)+C-(s* +65+5) B
(s+5)-(s+1)-(4s-3)
_ 5°-(4A+4B+C)+s-(A+17B+6C)+(-3A-15B+5C)
(s+5)-(s+1)-(4s-3)

s?:  4AA+4B+C =4,
s':  A+17B+6C =25,
s —3A-15B+5C =27.

We have a system:

4A+4B+C =4;

A+17B+6C =25, = A+17B+6~(4—4A—4B):25; = <A+17B+24-24A-24B=25 =

—-3A-15B +5C =27;
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Y (s) > y(t).
One finally gets
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Answer: y(t) = i-e’St —i-e’t +g-e4t.
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