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#
⑮ Solve the linear ODE

xy + x(x + 2)y = eY

-
+y =e

*

=
So,



y+)y = * ex

a(x)

We have

A(x) = S(1 + = )dX

= x + 2(n(x)

= X + 2(n(x)

&
So,

gA(x1x + zin(x) x zInx
= eC

X(n(XY)
met

= ee = e - X = y3X
=In (BH,



Multiply

y + (1 + z)y = * ex

by eAX'= xe
*

to get :

*
xey + xe*

(1 + z)y=
(gA(X) · y))

So ,

(xe . y)= e

Integrate both sides :

x
-

e y = +2+ C



So

y=x(te + c)

·the+ c ex

-

F
①(c) Solve the separable IVP

*
⑮



x = -

ydy =
- xdx

Ey+=+&Sydy = -Sxdx +=-+ (2-4)
&

-+ C-

Let's find C.

We

Pryitye
E(3)=-+ C

E = + C 7 I
25/2 = C



Soy -*+
Thus,

y
= 25

- xi

y = = 15x

Is it + or
- 8

We want y (4) = 3.

Need 3 = IX5(4)"

Need 3=

Need +

-x



#
D(d) E- y = 0

letterexactness
N =

-E =
-Xy

-

JoMS



So
,

the equation is exact .

Nwe solve it

Needf where

E = 2xy
+ ①

E [N -

=-xy

Integrate D with respect to Xi

f(x, y) = xy+(4)
constant with

respect to X

Integrate & with respect to y :



f(x , y) =

-x*+
constant with
respect toY

= x
*

y= D(X)

SelequalY+ D(x)

((y) = D(x)

Set ((y) = 0 and D(x) = 0
.

So , f(x
, y) = xy + D(X)

= xy- 0

Fewer



S* x

-

#
② (a) Show that y ,

= x2
,

Yz = x

are linearly independent

on I= (- x, b) .

=I
= (x2)(4x) - (x+ )(2x)

= 2x5



Is this the zero function ?

M

m-
No

,
for example at x = /

the Wronskinn is 2(1)5= 2

which is not 0.

4

So
, y ,

= X2 and Yz
= X

are linearly independent.

->and
# Show that Y 1

= X

Yz = X" both solve



x
* y" - Sxy + Sy = 0

y= X

2=

2x
Hugin y ,

= X2 first : [
x(z) - 3x(2x) + 8(xYYi

= 2

~
- Y /

y , y ,

=
2x2-

10x + 8x = 0

So ,
y ,

solves the equation .
Y

Yz= X

Y= 4X3

![y2 = 12x

~ Yz
Y' Y

= (2x" - 20x" + 8x" = 0



resolvesthe
eata

general
solution to

x2 y" - Exy + by = 08

-Answer :

Yn
= 4x + cxYW

↑

cla



⑰

⑭
r2 + fr + 16 = 0

(r + 4)( + + 4) = 0
-

- r + 4 = 0

n + 4 = 0
r =

- 4

r =
- Y

There is a repeated
real root r =

-

4.

-4X -YXAnswere+ axe




