
⑪

+ = 0

M

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

·



IntegrateO with respect to x to get
constant

f(x
,y) = x - x + ((y)①- with respecu

X
to

Integrate &
with respect to

to

get with
cons

f(x ,y) = zy + 7y
+ D(x)·--

Seto equal to ① to get

i
tyl

Set D(x)
= x*x and ((y)

=2y+ 7y .

Plug either
into B or ⑪ to get f.

Plug into
⑤ to get

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

= x= x + zy+ 7y

So a solution
to the

ODE is given

implicitly by
the equation[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[
Integrate O

with respect
to X to get
:

f(x ,3) = 2 x + yex+
Integrate& with respect to y

to get :

⑪ constant
f(x ,y) = 4xy - zy" +x withE~ respect

Seto equal to ① to get to Y

Ex+(x+ ((y) = (xy - 2y" + D(x)

d
Set ((y) =

- 2yY and D(x)
= Ex

You can plug either into
B or ④ to find f.



If you Plug ((y) into you get :

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

= Ex+ 4yx - 2y4

to the

So an implicit
solution

tion

ODE is given by
the equa[Ex+ 4yx - zy" = c

a is any
constant.

where



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

T[
Integrate D with

respect to X to get :
constant
with

f(x ,y) = x-y + ((y) Gt- respec
to X

Integrate & with respect
to y

to get :

f(x ,) =xy
Seto equal to ⑪ to get

xj' +((y) = x y +
D(x)

So,

((y) = D(x)



This implies (ly) and D(x) are both
constants. You can make them

both zero .

So, set ((y)
= 0 and D(x)

= 0.

Plug ((y)
into ⑤ to get

·



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) = yx- 3x

+()E~ respect

Integrate & with respect to

f(x ,) = yx
+ 4y
+y to get :

E- respect

Seto equal to ④
to get : to Y

Y- 3x + c(y)
=xy+ 4y + D(x) -

Thus,
W+

Set Clyl
= 4y and

D(x) = - 3x.

Plug either into
③ or ④ to find f

Plugging C(y)
into ③ we get

f(x ,y) = y-x- 3x + ((y)
= j2x- - 3x + Hy



So an implicit solution
to the

ODE is

Tgiven by

yx- 3x + 4y
= c

where a is any constant.

-



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

[ [·
Integrate D

with respect
to X to get

f(x ,y) =
e+ yx +(b) constant

to

~ respect
Integrate&

with respect to y
C

to get instant

f(x ,y)= 2y + xy + Syedy+



We need Syedy . We get

ye-Sedy = ye
-
e

Syedy =

Edv = e3dy
Sudr =

ur-SudeIS
Thus ,

f(x ,y) = 2y + xy
+ ye - e + D(x)

set ③ equal to ④
to get

e + y(+ ((y) = xy+ 2y
+y- 2 + D(x)

So "

- e + D(x)-

feeL
Set ((y) = 2y + ye

- e
,
D(x)= e

Plug (Cy) into to get



Thus ,

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

((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

-
I

Thus ,

c = 3

Co a
solution

to the
initial value

problem
is given by[e + yx + 2y + 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 :

constantCf(x ,y)=
x "+t to

X

Integratewithresp
b

respect
I



Seto equal to ⑪ to get

"+ ((y) =z+
"

+ D(x)

So,

((y)=y+()u O
-

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

You can plug either
into ③ or ⑪ to get f.

Plug Cly) = -By into B
to get

f(x ,y) = FXy"
+
c(y)

= [x
&y" - zy

- z

So a
solution to

the
ODE is given by

↑ x y
"
-z = c

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

-


