
Math 2552-Q Quiz 3 September 4, 2024

Name: GTID:

• Fill out your name and Georgia Tech ID number.

• This quiz contains 3 pages. Please make sure no page is missing.

• The grading will be done on the scanned images of your test. Please write clearly and legibly.

• Answer the questions in the spaces provided. We will scan the front sides only by default. If you run
out of room for an answer, continue on the back of the page and notify the TA when handing in.

• Please write detailed solutions including all steps and computations.

• The duration of the quiz is 30 minutes.

Good luck!

1. (33 points) Determine the longest interval in which the given initial value problem

ty00 + 3y = t, y(1) = 1, y0(1) = 2

is certain to have a unique twice di↵erentiable solution. You do not need to find the solution.
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The equation ty" + 3y = t is equivalent
to y" + Ey-1 = 0, whenever all

the

coefficients are continuous
.

The function

fl--1 is continuous everywhere, and
the Function Flt = 3/ is continuous as

long as -1 .

This possible answers
are 1-00

,
0) and 10

,
00). But the lVP

is set
up at to =1 and 16 10

,
00)

,

thus
by the existence and uniqueness theorem

,

thesweris : 10 + 0).
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2. (33 points) Find the general solution for

y00 � 3y0 + 2y = 0.
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We solve the Characteristic equation
12 - 31 +2 = 0

22= 2 , th
2

.
= 2 and 12 = 1

.

The Roots are
Real and distinct

,
hence the

general solrian is :

2tAer y(t) = Get +4
Where C

,
and In are constants
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3. (34 points) Solve
x2y00(x) + xy0(x) + 4y(x) = 0

when x > 0.
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Consider the change of variables
x = et and z() =ylet) we

see that
ype) = Ellogue), and

z'(t) = et y'(et) = xy
'(x) ;

z(t) = e + y(et) + e + y'let) = xy() +xy"(x)
Thus the equation is equivalent to

z"() + 4z(t) = 0 (A)
TheCharacteristic equation is

12 + 4 = 0

2
,
= 2i

,
Se = -2 : are the

Roor

Thus the solution of (8) is

z(t) = c : cos(t) + c Sin(2t)
Now Recall that y(x) = Ellogues,thus

=Gos(logee) + (sin(2log2)


