
Georgia Tech – Lorraine

Spring 2020

Di↵erential Equations

Math 2552

30/1/2020

Last Name:

First Name:

EX

1

2

TOT

Quiz n0 2 (20 minutes)

Show your work and justify your answers. Calculators, notes, cell phones, books are not allowed.
Please do not use red or pink ink. Maximum: 20 points

Exercise 1 (3+3 points) .

Classify the following di↵erential equations as separable, linear, exact, or none of these.

Do not attempt to solve the di↵erential equation. Justify your answers.

1. (y2 + 1) + (y + 2xy)
dy

dx
= 0.

2. (x2
+ y) + (1 + 2x)

dy

dx
= 0.

Please turn �!
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• y today = ya -1224 .
Coke DE is separable : for it2×40 ,

it can be written as

Hase - " ' ÷ a - i¥¥x - ÷
• It is not linear

, for constance because of the boom y
' Coo of y od )

• Set MGay ) = yhtt , NGuy) = y today .
ahem Ooty = 24 28¥ . So the DE is exact .

Ghe fact that the DE is exact can also be detained recalling that
"

separate
"
omplies " exact

"

• Che DE is not separable as x, y mi atty cannot be separated
• CokeDE is luneac as of the form adoo) offset a,Go) y = glad where

adoc) = It 200 , a, Gol et , gGc)
= - 202

.. [Not demanded ; standard form is

¥x + tax y = - Kase 's ibis mom. homogeneous)

• set M Ge, y ) salty ,
NGay) = It2x .

Cohen ¥1 = It 2 = 9¥ . So the DE is not

exact .

REM : If one checks that the DE is not exact, one also obtain's ambo
,

mahrcally that the DE cannot be separable .



Exercise 2 (1+4+3+4+2 points) . Consider the initial value problem corresponding to the lin-

ear di↵erential equation

(x� 1)
dy

dx
+

2xy

x+ 1
= 1

with initial condition y(0) = 1.

(a) Write the di↵erential equation in standard form.

(b) Determine the largest interval I where the solution of the initial value problem exists and is

unique. Justify your answer.

(c) Find an integrating factor for the di↵erential equation.

(d) Find the general solution of the di↵erential equation.

(e) Find the solution of the given initial value problem.
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too x#
. Eat I Y ' II

che coefficients pix) = Iggy, , hCode÷ are deformed and contravenes on
C-ai -DU Hill U U ita) . since Oc- fi ; i ) , the Egert antennal I is fl 's l )

%?;⇒ = £7,

and 13%
,
doc - enlai- il t constant

Am antderivative of 2kg is therefore Aca) = lnlxl . it .
An integrationg

factor is play = EACH = ha - it . Since yCa)
will multiply both order of

the DE

(and the same ± Mgm will appear
on both sides) , we can

also

choose guys od
- I

Multiply both modes of the DE ly 969 :

NY 0¥,e t FYI Mca) y = ÷ M cog = 1%
,

Cod-D= xti
,
ie .

-

d
Eso (NY )

my = feetDdsc ⇐ taxi-x +C. Ghees y= ÷,
( Latta +c) , wherec- constant

we determine C from the initial condition

I = Y lol i ( ta . o +Otc ) donne co - i .
keptaceunto the general

adulton and get the solution of the NP : y = ÷ (faltx- i )


