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⑮
② (b) Solve the linear equation

xy+ x(x + 2)y = eY

-
+=Simplify

y + (1 + z)y = Ye



Let

A(x) = f(1 + = (dx = x+ 2(n(x)

= X + 2(m(X)

&

We have

A(x)x+ 2(n(x)
X z(n(x)

e = e = el

x(n(x
*

)
= ee

Aln(B)
= e . x = xexW= In (BH)

g
i=



Multiply

y + (1 + z)y = Ye
by eAl= Xe*

to get :

xey'+ xe* (1 + =)y=e

(eA(X) . y) e2x

So we get

(xe y) = ex

Integrate to get

xe*

y = Se dx



xe y = ze + C

Size+
+c



#4
& (c) Solve the separable IVP :

=*,y(4) = 3

=
So/

yay =
-xdx

Then

Sydy = - fxdx



=-
So,

L
Them

ye - x+ 2

Let's find C
.

We have y (4) = 3.

Plug in x = 4
, y = 3 to get

(3)=
= (4)2 + 2C

So ,

9 =
- 16 + 2C

25 = 2C



= C

Plug this back in to ye-X+ 2

to get

y
=

= -x+ 2(z)

So ,

y =
- x+ 25

Thus ,

y = =Fx+ 25

To decide if + or
- use

y(y) = 3.

We Want



We want It = 3

Need + not --

So ,

+25

Where is this function defined ?

2

- x+ 250

When :

253, x ·
- 52X = S



⑰
①(a)

M = 2 x y Yv =
- xy

z

tit
exact

all defined
when yo

N = x y
- 2 ~

I/***
Q
bye/j)J
=25= 2x2y3



4equation isexat ie:

[#
Integrate D with respect to X :

f(x,y) = xy + C(y)
-

Constant 7 to X
with respec

Integrate & with respect to y :

f(x , y) =
- X 2 + D(x)
-

constant to Y
with

respect



Set equal to get

xy" + c(y) = xY + D(x)

So,

((y) = D(x)

Set ((y) = 0
,

D(x) = 0.

Thus ,

f(x, 2) = xy + D(x)

= xy + 0

= xy

were t
Eit



⑪
② Consider

x y"- 5xy'+ by = 24

on I = (- a,
d) .

-

(a) Show that y =
X , In= xY

are linearly independent on I.

we ,4) = K= (*)(4xY)
- (x")(2x)

= 2x

This is net the zero function

on I.



#
For example at X= 1

,
the

Wronskian is 2x= 2117** 0.

Thus, y ,
= X

, Yz= X "are

lin .

ind
.

on
I.

#Howshow y ,
= X 2

, Yz= x

both solve

xy"- Sxy + Sy = 0

For 2 = x we get : Ex, y= 2)



x"(2) - Sx((x) +8mu

Y ,

" y ,

= 2x2- 10x2 + 8x2

= 8

So, y ,
solves the equ.

Foren= x" we get:43
,
Y=1x

x(x) - Sx(4x3) + S(x)
~

Y" Y Yz

= 12x" -
20x" - 8x"

= 0

So ,
y2 solves the equ.



(c) What's the general solution

to Xy"- Sxy + Sy = 0 ?

Yn = c
, y ,

+ 2[= c ,
x* + XY

-

# Kel

Solve

+8 + 16 = 0

y" + Sy + 16y = 0



r2 + fr + 16 = 0

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

--
r +y = 0

n + y = 0

r = - Y
r = - 4

Repeated real root v = - 4

Answer :
- YX

- 4X

nece
+ axe


