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Let

Mix theSe
We have

* = 2,
= 0 continue3

=0
= 3

And = o=

Thus the
equation

is exact
.

we need to
find f(x,

) where

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

e)

That is
we
want to solve

·



Integrate O with respect to x to get

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

where g(y) is
constant with

respect to X

Now differentiate
the above

equation

with respect
to y to get :

E = y'(y)

Using② this gives

3y + 7
= g'(y)

Integrating
with respect

toy gives

33 + 7y = g(y)

Thus ,
=x + g(y) =

x= x +3+ 7y
f(x,y)

= X

So a solution
to the

ODE is given

Entityby the exation

x2 x +2 + 7y = c

where - is a constant
,



⑮

+=

M

Let
M(x,y) = 5x

+4y continuous
3 everywhere

N(x ,y) = 4x
- Sy 3

Then,

2X &-
We have

that

= 4=

So
,
the ODE is exact .

We want to find
f(xsy) where

E = M(x ,
3)

(f = N(x ,3)
by



So we need to solve

x[
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

E = 4x + g((y)

Set this equal
to ② to get

4x + g((y) = Ey
= 4x - 5y3

Thus,

g'(y) =
- Sy3

So,

g(y) = - a=2yt



Thus ,

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

= Ex+ 4yx - 2y4

solution
to the

So an implicit

ODE is given by
the equation[Ex+ 4yx - zy" = cconstant.

where a is any



⑮
- (x

+
63)y+

+y=

-

Let
2x+ y

continuous

M(x ,y) =
- X - by

Y everywhere

N(x ,y)
=

Then
,

continuous
- = 2, = 1

& everywhere
27

2 =
- 1, = - 6
-

24

We have
that

=1tal&
=-I

Thus,
the equation is net exact.



⑰=
-

M N

exceptLet My 3
continuous

when y =
0

Then

E3 when y =
0

Note that

· = -xy=
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

E = 2xy
+ Q

[↳ =
-xy ②

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

E =
- x y+ h'(y)

Set this equal
to & to get

- x y
z

+ h((y) = G = - xy

Thus, you
could put hly) = cMwhere < is a constant

h'(y) = 0 but then this
a would

just merge
with the

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

below



Then,

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

·



⑭ eix-3) + (4) = 0
M

Let Continuous
M(x , y) = 2yx

- 3 3 everywhere

N(x,y)
= 2yx + 4

Than

3e
And,

= 4yx=

So
,
the ODE is exact

.

We must findf where

[ E↳



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

E = 2yx+
h'(y)

Set this equal
to ② to get

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

Thus ,

h((y) = 4

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

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

So an implicit solution
to the

ODE is

There c
is an constant .

Igiven by

yx- 3x + 4y
= c



⑪ Consider

+(
x + 3ysin(3x) = 0

M

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

N(X ,y) = 2y
- X
+ (0)(3x) when

Then,

= - 2yx
*
-
12x* + 9y(0s(3x) Contin2X

whenS & X =
O

=

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 to

the initial
value

problem is given by[x= x + zy + 7y = 20.



& (b) We are given that the equation

+
is exact.

e)[
Let's findf

where

[⑫
Integrate D

with respect
to X to get

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

h'(y) = 2
+ ye

So ,

h(y) = 2y
+ Sydy

= 2y + ye
- fedy

P
du= dyEv= e

dv = e3dy

Sudr =
ur-SudeIS Y

= zy + ye
- e

Thus ,

+ (x ,7) =extegene
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

-
I

Thus ,

c = 3

Co a
solution

to the
initial value

problem
is given by·+ 23 + ye -e = 3



② () We are given that the equation

(3+ = 0

- L

N M

is exact.

↳
We want
f where

·
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

E =
-xy+ h'(y)

Set this equal
to ② to get

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

Thus,
h'(y) = 3y3

S"n(y) ==y = -z5

Thus ,

f(x ,y) = FXy
"

+ h(y)

= [x
&y" - zy

- z

ODE is given by

so a
solution to

the

[xy "-zj
= 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

↑ (1) 315" - =(1)= c

Thus,

c = 4 z =
- 5

So a
solution to

the initial
value

problem is given by

+ x+j" - z5
=
- -·ur

-


