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MAP 2302 - Differential Equations

Florida International University

{EST3 - Fall2013 TIME: 75 min.

Answer all 6 questions. No calculators, formula sheets, or cell phones are allowed.
An unjustified answer will receive little or no credit.  Show all working and simplify
your answer as far as possible. Begin each of the 6 questions on 6 separate pages.

L.

Starting with £{e“(s) = 1/(s-a), use the properties of the Laplace transform
to find (a) L{sin(t)}(s) (b)  L{F. sin(®)}(s)

Find the general solution of the linear ODE Xy + xy -y = 4x

by first transforming it into a linear constant coefficient ODE iny and t.

For each of the following ODEs, find the indicial equation and the form of two
linearly independent Frobenius series solution about x; = 0.

(8 ¥y" + 2xy + (54 - x).y = 0.

by 44xy" + 4" + {(x-1)x}.y = 0.

Find the first 5 non-zero terms of the power series solution of the ODE
y'o+ oxy - 2y =0 with y@0)=2 & y'(0)=3.

Solve each of the following [¥Ps, by using the Laplace transform.
(@ Y + (12).9) = 3¢ with p0) =-2.
by y'® - 2y + 2.y = 0 with y0) =1 & y'(0)=3

6. (a) Solve the following system of linear-ODEs, by using the Laplace transform.

xt) - y1) = 4 with x@0) =2 & y0) =0.
v - xm = 0

(b) Define what it means for 0 to be a singular point and what it means for 0

to be a regular singular point of the ODE  y” + Pix) y" + Pao(x).y = 0.
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