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5-Differential Equaﬂoﬁs Fall 2018
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1) Consider the equation xy" +ay' + -Ey 20,

=ind a relation between @ and b for which y1 = i is a solution of the

(5 pts.) (a)
given differential equation.
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3 and b = 1 such that y1 and y-

(6 pts.) (b) Find a second solution y2 when a =
Hint: Let y(x) = v(2)7)

form twolinearly independent solutions of the equation. (
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(3) (21 pts.) Find a general solution to the equcmon y”—6y+9y e wwd),
use VP method)
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se the definition of the Laplace transform to determine £ {f()}(s) for
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(12 pts.) 5) Evaluate the Laplace transform of the fol lowing:
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(12 pts.)) 6)

—(
Determine the inverse Laplace transform 5 {{F(s)}&) for

S2F(s) + SF(s) — 6F(s) = > —
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(17 pts.) 7) Solve the below integro-differential equation using Laplace Tf‘ansform:

y'()+y(t) - f y(w)sin(t —v)dv = ;sint, 30 =
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Extra Credit Problems:

(10 points each)

1) Find the general solution of

=t 5
given that e

(Hint: Use R

2x)y"(x) — (x* = 2)y'(x) + 2(x — 1)y(x) = 3(x% — 2x)%eX

" is a solution of the corresponding homogeneous equation.

eduction of Order method.)
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2) Find the
(Hint: Car
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general solution to the equation y”' = 5x~1ly’ — 13x~ 2y, x> 0.
' You recognize the type of this equation?)



