
⑮
We want to solve y= X + 1 subject to y(o) = 1.

First solve the ODE to get

y2 = x + 1

y dy = (x + 1)dx

Sydy = S(X + 1)dx

[=+ X +

Now use y(0) = 1 to get :

~ in x = 0
, y =

means : plug J+

7
So,+ x +

Now solve for y to get :

y = Ex + 3x + 1



y = (2 x+ 3x + 1)
This is valid for all X

since you
can

take the cube roof of any
number .

Answer
:

E



⑮b) We want to solve

1+W
subject to the condition Outs
First we

solve the ODE :

We have It
da = -

dX

dy = -Exdx
- 3X

dy =
- edX

Sidy = -Sedy

y =
- (3) + c

+
Now use y(0) = - 5 to get :

-
means : plug
in X = 0

, y = - S



- 5 = y(0) = +3+ C

- 5 = te+c
- S = + + C

- 3 - 5 = C

c
=-1

sot
This solution is valid for all X-

#



# Want to solve = subject to y (4) = 3
.

First solve the ODE :

=
ydy = - xdx

Jydy = -Sxdx

E+ c

in y(4) = 3 to get :

Now plug - in X = 4
, y =3

means : pluy

+
E =+ c

Thus,

·⑫



y =
- x2 + 25

y = ==x+ 25

Do we pick + or -3

We need our function to satisfy y (4) = 3.

To get 3 = I ***25 we have

to pick the plus sign .

so , 3=+ 25

Where is this defined ?

We need - xi + 250 .

or 257, X

-x
= 5 .

]
Answer:

Y =Nx+ 25·,)bexe



①(d) We want to solve byx subject to yld

First we solve the ODE toyet :

= by"x

= Gxdx

Syndy = J6xdx
- 2 + 1

=6 + C

- I

= = 3x + C

x+ c

- to get :7Now use y(0) =
12
-
means : plug in X = 0

, y =

(2) = 3(02) + c

- 12 = C



XSo , - + = 3x- 12

Let's solve for y now.

5 =3x2 + 12

3=+ 12

This function is defined as long as
-3x+ 12 **

When
does-3x+ 12 = 0 ?

When x- 4 = 0 .

That's when (x-2)(x + 2) = 0

So when X = 2
,

-2 .

Sos = is defined when X#2 ,
-2.

#Q11111111IIII x

- 2

We want to pick the interval in the



above picture where the initial

condition &(0) = E lies
,

that is

where X = 0 lies .

/
↑

initial

coudaire

⑭



①(e)

We want to solve y 3x subject to yld=

First we solve the ODE to get :

y= 3x

ydy = 3x'dx

Sydy = S3xdx

Ex+ c

Now plug in y101=2 to get :

-
means: plug in x = 0

, y = 2

E = 0 + c

E
So we get :

E =
xi + 2

yz = 2x3 + 4



y ==(x+ 4

First to get ylo) = z we need

z = =54+ 4

So we
need the t sign.

So, y = Ex+ 4

Now for this function to be defined

we need 2x+ 430 .

This is when 2x33-4

or when x* -2 .

Answer:↳



⑰We want to solve xy'= 4y subject to y(1) = 5.

First we solve the ODE :

xy' = 4y

x. = 4

=
↑ Sydy = S = dx

y= (n(x1 + c

Now plug in y (1) = 5 to get :

-
means : plug

in x
= 1

, y =

-

↑ ((5) = (n() + c

F(n(s)=
+

En(s)
So we get :



H (n(y) = (n(x) + +(n(s)

(n(y) = 4(n(x) + In (5)

(n(y)
=

eP(n(x) + In(s) JuA

e
4(n(x) In (5)

(y) = e [hix]Aln(B)
= (n(b

*)

in(s)
= S

C

(y) = e

1y1 = Ixi" . S ent

(y) =
5(x)"

y =
1SxY

We need y (11 = 5
,

that is we need

5 =
15(1)" So we

need to pick

The solution y
= 5x" is

the + sign.
valid for all X

Answer
:

<XX[ -y = 5xY means
: - Y

I=2 ,
y


