
⑪
(2x - 1) +3y+7/

= 0

-
M N

Let
M(x ,y)

= 2x - 1 Contin re
N(X ,y) = 3y

+
73

these

We have
continuous

2M
= 2, = 0 3 everywhere-

2x

=0
= 3

AndI = 0=
-Y

Thus the
equation

is exact
.

we need to
find f(x,

) where

E = M(x ,2)
and
E =N(x,e)
wY

24

That is
we
want to solve

If
= 2x

- 10
-

2X=33 + 7 ②



Integrate O with respect to x to get

f(x,y) =
x- x + g(y)

where g(y) is
constant with

respect to X

differentiate the
above equation

Now

with respect
to y to get :

E = y'(y)

Using② this gives

3y + 7
= g'(y)

Integrating
with respect

toy gives

3y2 + 7y = g(y)
z

Thus ,

f(x,y)
= x= x + g(y)

= xi x +3+ 73

So a solution
to the

ODE is given

implicitly by
the equation[2x2 x + 2 + 7y

= c

where c is a
constant .



⑮
3x + 4y + (4x - 8y3)y = 0
--
M N

Let
continuous

M(x,y) = 5x
+4y

3 3 everywhere
N(x ,y) = 4x

- Sy

Then,

2X

= 4

2 &
continuous

-M
=5 everywhere-

2N = 4 ,
=
- 24y

-

2X

We have
that

( = 4=
24

So
,
the ODE is exact .

We want to find
f(xsy) where

of
= M(x ,

y)
-

2x

af
= N(x ,3)-

by



So we need to solve

Gf
-E=
27

IntegrateD
with respect

to x to get
:

f(x ,z)
= Sx + 4yx + g(y)

whereg is constant with
respect to X

Differentiate this
equation with

respect

to y to get

of = 4x + g'(y)
Y

Set this equal
to ② to get

3

4x + g((y) = E
= 4x - 8y

Thus,

g'(y) =
- Sy3

So,

g(y) = - a = 2yt



Thus ,

f(x , y) = Ex+ 4yx
+ g(y)

= Ex+ 4yx - 2y4

to the

So an implicit
solution

tion

ODE is given by
the equax23*=2

where C is any
constan



⑮
- (x + by)y' + (2x + y) = 0
-
- M

N

Let continuous

M(x ,y) = 2x
+ y Y everywhere

- X - by
N(x ,y)

=

Then
,

-
= 2= I

& continuous
&M where

every
27

IN I - 1 , =
- 6

-

24

We have
that

= 1 & talQ =-
2X

Thus,
the equation is net exact.



⑰
=
-

M N

Let M(x ,y) = 2 = 2xyt 3
continuous
eXcept

N(x ,y) =
-X=

- x y
- when y =

0

Y

Then
- 2

-M - 2xY continuous
- = 2y , 24 = 3 when y =

0
2x -Y eXcept

GN = -2xy, = 2xy
2X

Note that equal
-M

=
- 2xy = 3 when

-

-Y y 70

Thus the equation is exact .

The solution will end up existing

where y to because of
the above

continuity notes .

We want to find f where



E = M(x,y)

E= N(x ,y)
So we need to solve

#
Integrating D with respect

to x gives

f(x , y) = x
2

y
+ h(y)

where h(y) is constant
with respect

to X

Differentiate with
respect to y to get

Of
=
- x y

2

+ h'(y)
-

84

Set this equal
to & to get

- x y
z

+ h((y) = G = - xy

Thus, you
could put hly) = c

↑

Mc is a constantwhere wouldh'(y) = 0 but then this
a

just merge
with the

So , h(y) = 0 * constant in the solution

below



Then,

f(x , y) = x y
- h(y) = x y

So, a solution to the
ODE

is given by
I[= = c

where L is any
cons tant .



# (2y
*

x
- 3) + (2yx+4)y= 0
-
-

M N

Let Continuous
M(x , y) = 2yx

- 3 3 everywhere
2

N(x,y)
= 2yx + 4

Than

2 =zy = 4yX 3 continuous
everywhere

GX

N I 2x
# = 4yx 24
8X

And,

= 4yx=

So
,
the ODE is exact

.

must find
f where

We

2 = 25x -302XE= 22x+48



Integrate D with respect to X to get

f(x
,y) = y 2x"- 3x + h(y)

where hly) is constant
with respect to X.

Differentiate with
respect to y to get

(f = zyx + h'(y)
CY

Set this equal
to ② to get

2yx+ h((y) = E
= zyxi+ 4

Thus ,

h((y) = 4

Soh(y) = 4y
f(x ,y)

= y 2x -3x +h(y)
= y x- 3x + yy

Thus,

&So an implicit solution
to the

ope

isgiven by

yx- 3x + 4y
= c

where a is any constant.



⑪ Consider

A+ cos(31)
+ & - Yx

*
+ 3ysin(3x) = 0

-
M

N
tinuousCon

M(x,y) =
yx 4x3+ 3ysin(3x) 3 everywhere

Let except

X =
O

N(X ,y) = 2y
- X

+ (0)(3x) when

Then,

GM
=
-
zyx- 12x + 9y(s(3x) &

continuous
- everywhere
2X except
& = x + 3sin(3x) when
-Y

-2
_

3 sin (3x
X =

O

2N
= X
-

aX

=

Note thatE
except at

discrete

points when sin
(3x1 = 0 .

This the equation
is net exact

.



# From problem I above
we saw

that a solution
to

(2x- 1) + (3y +7)
= 0

is given by
the equation

x2 x + 2 + 7y = c

We want
the solution

to satisfy y (1)
= 2 .

plug X
= 1
, y

= 2 into

x2- x +2 + 7y
= c

to get

i 1 +3 +
=(2) = c

So,
20 = C

Thus, a solution·blem is given
toy
the

initial
value

x
=

x + zy + 7y
= 20



& (b) We are given that the equation

(e
*

+y) + (2 + x
+ ye)y' = 0
-
- N

M

is exact.

Check :

= equal[ 2x I IIN = /

Let's findf
where

2f
= ex+ y-

=+ x +

ye2X[
Integrate D

with respect
to X to get

f(x ,y) =

where hayl
is constant

with respect
to x -

Differentiate
this equation

with respect

to y to
get



2 = x + h'(y)

set this equal
to2 to get

x + h(y)
= 2 = 2 + x + ye

Thus , Y

h(y) = 2
+ ye

So ,

h(y) = 2y
+ Sydy

= 2y + ye
- fedy

P

Edv = e3dy
Sudv = ur-ISan Y

e - e
= zy + Y

Thus ,

f(x ,y) =
e* + yx +

h(y)

= ex + yx + 2y
+ ye- e

So , an implicit
solution to the ODE

is given by
the equation



e
*

+ yx + 2y + ye - e= c

wherea is any
constant.

We want the
solution when

y(ol = 1 .

Plug in X = 0 , y
= 1 into the

above

to get ' -e = C
2 + 1.0 +

2 . 1+
-

u - 2
2

I D

Thus ,
S

1 = 3

a
solution

to the
initial value

SoElemis given by
"
= 3

X
+ 2y

+ ye - e
C + Y X



② () We are given that the equation

(3 + = 0

- L

N M

is exact.

=N = 3y-"- x2y -S

We want
f where

- 4
Gt = [x]·xys-

WY

Integrate D
with respect

to x to get

f(x ,y) = +x y
"

+ h(y)

where hel
is constant

with respect
to X.

Now differentiate
the above

with respect



to y to get

(f = - xy+ h'(y)
-Y

Set this equal
to ② to get

- xj+ h((y) = E
= 353 - x yS

Thus,
- 3

h'(y) = 3y
2

So,
n(y) ==y =

-zj

Thus ,

f(x ,y) = FX y
"

+ h(y)
- 2

= +x
*y" - -y2

ODE is given by

so a
solution to

the

2

↑ x y "- zi =
c

2

where
a is any

constant

We want
the solution

when y(1) = 1.



So
, plug X = 1

, y = 1 into the

above equation to get

+ (173315" - =(1)= c
4

Thus,

c = 4 z =
- 5

So a
solution to

the initial
value

problem is given by

+ x y
"
- 1y= - 7#Zur

-
-

=
- 54X

42y
4Y


