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1. (10 points) Find the general solution of

2. (15 points) Use a power series centered at the point x = 0 to find the general solution of:
(1+2%)y" — 6y =0

(simplify the recurrence as much as possible before solving for cq,cq,...)

3. (15 points) Find a) £{(3t + VU(t —1)}  b) £~ {52(63_2_1)} o) c{t/otm—w}

4. a. (6 points) Use the substitution z = e’ to solve the following differential equation in terms

d23/ o 1
dt2+<€ _Z y—O

b. (4 points) express your answer in terms of the elementary functions

of Bessel functions:

c. (10 points) Show that y = y/zJ,(x) is a solution of the differential equation

1
x2y"—|—<x2—1/2+4>y:0

5. (15 points) Use the Laplace transform to solve the following DE:

y +y=f(t), y0)=5

0 0<t<
where f(t) = - T
3cost t>m
+o0
6. (15 points) Use a generalized (i.e. Frobenius) power series of the form y = Z cnz™ " to find
n=0

ONE solution of
322y + 2z —xy =0

corresponding to the LARGER indicial roots
7. (10 points) Find the general solution of the given system
v x4+ 2y
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