MATH 420 — Differential Equations
Kristin Lui

1. (15 points) Using the solution about the ordinary point x = 0, find the recurrence relation for

the DE y'+ xy=0
07 "
b&: 2(}\)(
Nz o
Vs -
\3) - i Con L"\\ Xv\ }
N
' 7 -
\{3‘ - i(,r\tw\(,“"\%\
n=v
X N
Z(‘_n WO Zx ShenX = O
n nee
=y
K: n-7 K': |
N =+l n = le—|

no 0o "
2CK+,Z_<\4+‘L\(,L+\\S\(L F 2 Cye X ~O
o K=

=6

nNo 2O "
C‘Z @\O\ + icmn(l&?—\(&aﬂ{" + g_\clz_«s X =0
|7 =\

9 2
20, + i [:CKJ«?_(V*MJ'q * C"L:ll X TO
K=)

—Ci-

recasrene > Quiy =
veleon (i)



1

Vi

i

MATH 420 — Differential Equations
Kristin Lui

2. {25 points) Use the Laplace Transform Table for the problems below

a.

(12 points) Using transforms 18 and 19 in the Laplace transform table, evaluate the
inverse transform below.

e
- - % 35 -0 _(g
S —usAYy Y
NS 1s- 1
g ? (s-2V ’\-ﬁ
_ j_\gz AS-H LU \_%
Gt G

(s=2)*+

o §oaeD @
B “§ 3 (s-2)"xu% gag( G0+
- @Z@a s € s‘\f\m\& .

b.

(13 points) Evaluate the Laplace Transform
L{E=3DUE=2)— t—=2)U(t-3)}
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3. (13 points) Find the general solution of the given system of equations below.
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4, (20 points) Using the general solution from problem 3, find the particular solution for the

system below.
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5. (15 points) For the DE below, find the singular points and classify the points as regular or
irregular. Include justification for your classification.
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6. (12 points) Use the Laplace Transform to solve the initial value problem
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Bonus (10 points) Evaluate the inverse Laplace Transform below.
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