
⑪) We want to solve

1+
We use the

"informal method"
. See the

class notes if you
want to formalize

this

differentials.
without

We have

dye = -I
x

So,

dy = -
edx

Thus,

Slody = -Sedx
S

y =
- ( - (3) + C

Thus ,

y = + C[where C is any constant

Note that this function is
defined on F = (x,b)



# In part (a) we saw that

y =Je + C

is a solution to

+d

We also want
y(0) = -5.

Plugging in X = 0 , y
= -S into

the above

solution we have

- 3(d)
+ C

- 5 = ze
L
e= 1

So,
- 5 = 5 + C

Thus,

c =
- S - y = =

So,
- 3x -16y = -e-is a solution toIt&= 0,
y(%)



# Want to solve =
- *

will use the "informal method" with
Wa

differentials.
See the class notes if you

want to use a more
formal method

without

differentials.

We have
that

dy
x
= *

separating
the X's and y's gives

ydy =
- xdx

Thus,

Sydy = -Sxdx

So,
y
=
-E + c

-

2

Thus
,

y = - x* +
2C

Su,⑫isany constant It



Note that the solution has the form

x + y = D .

So it's a circle with

x+ y
=
= D

radius

·
W

function for y then
If you

want a
roots and

you'd need to take square

you'd get either
tion2

⑪
=--Solution 2

D- X

Y =Nxz
Y

M

- - ⑮
-
&#- Y

-
~

both are defined on E,] .



# We saw in part() that a solution to

= - *

is

x + y = D .

We want y (4) = 3 . Plug in X =4 , y = 3 into
our

solution to get :

42+ 3= D

So,

D = 25

Thus, are implicit solution
to

* = Y , y(4) = 3

=23

·If you solve for
y then you

would get two functions %



& &Function I Function 2

=- Y---25 - x22

Y 25 - X

M - SEri
Both of these functions

ar2 defined on I = ES ,5].

However only functionl satisfies y (4)
= 3

Thus
,
an answer to the problem is

=[Y 25 - X



#e) We want to solve
xYsin(x) -y = 0

We use the
"informal method"

. See the

class notes if you
want to formalize

this

differentials.
without

We have

y =
xsin(x)

So ,

yedy =
xsin(x)dx

Thus ,

Syedy = Sxsin(ldy

Note:
-Sedy = ye- e + C

Syedy = Y

Edu= dedv = edy v = C

dur-Sudu

(xsin(xy
-Xcos(x) +

Scos(x(dx = - Xcos(X)
+ sin(x) +C

Ecos(x)dv = sin(xY



4

Frege-xcos(x)+ sin(x) +C constants
of integration

Thus we get
an implicit C , C

and X combined

equation relating
y C = C - C

but we
can't really

So Ive

[
for y.



# In part(el we saw that

ye- e = - x(us(x)
+ sin(x) + C

gave an implicit
solution to

xsin(x) -y = 0

We also want y(0)
= 1 .

Plug in X = 0, y
=1 into our solution to get

le - e' = - 0 . cos(o) + sin(o) +
C

-

- - O
O O

So ,

C = 0.

Thus,

ye"- e = - xcos(x) + sin(x)

ives an implicit solution
to·sin(x - yx = 0 , y(0) = 1

9



# We want to solve

xy = 4y

We use the
"informal method"

. See the

want to formalize
this

class notes if you
differentials.

without

We have

x .

& = 4y
dX

Thus ,
dy

#y
=

So
,

↑ Sydy = S =
dx

Thus ely) = In (x) + c
Sin(y) = 4(n(x) + 4C
Let's Use e to get rid

of the In's.

we get

Inly141n(x1 +4
2 = C

7



So,
Inly) In(Ix") +4 = In (B

*)

e = C

Thus,

e(n(y) = (n((x(4)y
So,

·

JA
(y) = |x |

"
. e

"

Thus,

1y1 = D
- (x1"

where D = e
* O is a positive

constant.

So,

y =
ID . xY

Thus ,

y = A
. x
+[where A is any

constant.

This solution is
defined

on I = ( y , x)



⑪ In part (9) we saw that

y = Ax" is a solution to xy'= 4y.

To get y (1) = 5 we plug
x = 1, y

= 5 into

our solution
to get

5 = A . (1)
"

So,
A = 5

Thus
,

y = 5xY[solvesxy' = 4y, y(1) =5


