
#) We want to solve
y
-
zy = 1

on I = (- x,r)

Let A(x) = f - 2dx = - 2x

Multiply by e
*'*

= e-2
*

to get
- 2x

-2X

=2 y- ze y = e

This gives

(e
2Y y)' = e

2x

Integrating with respect
to x gives

<
x

y = Sedx
- 24

So, e · y =
-z
2
+ C

2+

y

2x
+ ce Eze~Yeex

- 2x

Thus , y =- ~
= = 1

Answer:+cex
-

Kinswer
:

(y-zy = 2x* 1 - 2(x = 1
y =-z + (e2x

y= zceix-



⑮
We want to solve

y + 2xy = X

on I
= (- A,n)

Z

Let A(x)
= f2xdx = X

Multiply by
et' = e

* to get

x2
exty + 2xey

= xe

So ,

(e* y) = xe

Thus , by integrating
with respect

to x we get

Z

ex
-

· y
= (xe * dx <

Note that

Sxe
*
dy

Thus ,

Estentdu= 2xdy⑭[du = xdx
xz

2
x2
y = ze + c



So,
- x

= x2 -
x"

-xy = ze · C + C . e

~
-x= = 1

Thus,
-·ex S ⑪wer

kanswer :

y = z + (e
- x2[y = -2x(e-x2 -x2y'+ 2xy = - 2(xe + x+

2(x
*
= x



D (c) We want to solve

da + e y = 3e
Y

dX

on
I = ( - y ,d) .

Let A(x)
= Sedx = e

T.

multiply both
sides by

ethee to get

eX ex

e + ee . y =
3 e

Thus ,

(e)= 3e
+ e

Integrating
with respect

to x gives

=See

Note that

S3e* edx = 3 du = 3 + C

↑ =
3+ C

Ex 7du = e



Thus ,

= 3
+

So,

·

ex
+ C

- ex

↳ = 3 =
ex
e

~
↑

X⑳=
e · C =

i

+Center



# We want to solve

2 + 2xy =
xX

dX

on I = (
- y ,
x)

2

Let A(x) = S2xdx
= X

to get

Multiply both
sides by e

*'*
= e

*

2

& X

e
* . B + 2xey

=
xeex
-
&

Thus , ·e* = 1

(e*. y)) = x

Integrating
with respect to x

gives

ex
· y
= Sxdx
= + C

***



D(el We want to
solve[

y = eY +
sin(x)

on I
= (- y , - y) .

This one
we

can just
integrate both

sides since
there is

no y
term .

So we get

y = Se
*
dx + Ssin(x)dx

Thus,

-cos(x)+ c



⑰ We want to solve

sin(x)

y' - (tan(x)) . y = e

on
I = (0, ) .

Let Alx)
= S-tank)dy
=

- In/sec(x)) - In(A) = (m(* )3C
= In (ii)E
= In/cos(x)
&X)

= cos(x)

Note that on I = (0 , /2)[
we
have that

cos(X) > O3
Thus , on
I = (0 , (2)

we
have

A(x) = Indcos(x)j(n(cos(x)
Icos(x)) = cos(x)Gwhen cos(x) > 0
of the ODE by In/lGMultiply both

sides

ne
-
= t

2A(x)- gin(cos(x)) = cos(x)
to get



cos(X)y' - cos(x) +un(x)y =
cos(x)eSin(x)
-
Sin(X)
-

cos(X)

This simplifies to

cos(X)y' - sin(x)y =
cos(x)eSin(x)

So we get

(cos(X) + y))= (o)(x)eSv(x)

Integrating both
sides with

respect to x gives

cos(X) · y =
Scos(xlesi- dx

And

Scoseirk'dx = Jedu
= e + c =

esi+

u=Sin(x)⑪du= cos(x)dx
thus, sin(1

+ C

cos(x)
. y
= 2

+xeyesin()+ Ce(x)CuS(X)

Answer



② (a) We want to solve[
3 + y =2

*

on I =
(-, D) .

Divide by
3 to put

the ODE into
standardized form.

We get
-
X

2 + zy = ze
dX

Let A(x1
= Sidx

= Ex .

multiply both
sides by
etest to get
Ex - X

=↑·**
"(e5y)' =Ex
Thus ,

C
* y=
J

* dx = = . (zex) + c
( 2(3)x + C== e



Thus,

e . y =
-

x

+ c

So , - 5
y =

- ex
- =x

+
cetx

e

-

⑫* = ex-_
*

+cer



② (b) We want to solve[
xy + y = 3x- 1

unl = (0,
3) .

Divide by
x to standardize

the equation.

We get [

y + yy =
3x - 7

Let

A(x) = SYdx
= (n(x) =

(n(x)
↑
X > 0

On E
= (0 ,1)L

Multiply both sides
by7so , (x) = X

gA(x) - e((x) = X
to yet

xy + y = 3x-

This becomes

(xy) = 3x2- 1



Thus
, by integrating both

sides with

respect to x we get

xy = f(3x*- 1)dx

So,

xy
= yx" - x + C

↳-



⑭ We want to solve

xy + x(x+ 2)y = ex

on I = (0, 10)

First divide by X3 to put the ODE into

standardized form .

We get

y + (1 + z)y = x
-e

Let

A(x) = S(1+ z)dx
= x +
2((x) = x +

2((x)

P
Since I

=10, 3)

we have
X> 0Gso (x) = X

Multiply both
sides of the

2(n(x)
Ye In (t)

= A
ODE by eA(1 - eX

+2In(x)
e C

x((xYx= C 2

to get

xey' + xe
*

(1 + z)y =
xe
*x ex

This simplifies
to

xey + (x+2x)ey =
e
*

7



(xe y)) =
exy

= (xe'y +xey

We get

[Integrating with respect = (2xe + xeYy
to x gives + x*e

*y

= xe
*y| + (x+2x)e

*

y

x * y = je
*

+ C

⑪wer+ex -=- T
= x e2x

+



# We want to solve

(x+9) + xy = 0

or I
= ( y,n)

put the
ODE into

Divide by
x+ 9 to

We get
a
standardized form.

2 +
= 0

dX

Let A(x)
=J **)

du = z(n(u)
= t(n(x*+ 9)

du = 2xdX =
t(n(x + 9)⑫ S

O[du
= xdx

L x +970
always

Multiply both
sides of the

ODE by

El(x+31(n((x
+3)")

= (x2+
9)"2

eA(x) = e = C

to get

(x2+ 9)"(y + (x
+3)")Y = 0

This simplifies to



(x
" 3)

x+ 9) -
y = 0

This becomes

[(x+9)"y]= 0
Integrating with

respect to x gives

(x + 9)" y =
C

-



③ We saw in the previous problems

that the general
solution to

(x+9) + xy = 0

on F =
(- x, d)

is

=
we want

the solution
to also satisfy

y(ol = 1.

plug in X = 0
to get

C
-

1 = y(0)
=-02 + 9

So, 1 = 5

Thus ,
C = 3.

So the
solution

is

3
-

y =x+ 9



⑭ We want to solve

* + 2xy = X , y(0)
= - 3

on I =
( - 1, d)

First we
must find

the general solution
to

d + 2xy =
X

Let x2
A(x) = S2xdx

=

multiply both
sides by

e

**
= e

* to get

x
x2

exa + 2x
2 y = Xe

dX

This gives

(e*. y)) = xe
*

Integrating both
sides

with respect
to x gives

2

ex y = Sxe
*
dx

-
&

idnt-xx j[du =
Xdx



Seex
y = ze
*
+ c

Thus, 2 2
- x2

-X X

y = ze
- e +

Ce

--C
So,

y = z +
(ex

We want
y(ol = -3

.

Plugging this
into

the above
we get

- 3 = y(0)
= z +
(e(

Se
- 3
= z + ce

=
z + C

Thus ,

c =
- 3 - z =

- E .

E*



⑮ We want to solve

xy + y = 2x , y()
= 0

on I
= (0 ,

3)

First put
the equation

into a
standardized

form by dividing
through by X to get

y + ky
= 2

A(x) = S((x
=
(n(x) = (n(x)

--

Let -sinceT (o, )

multiply both
sides by

eA(x) =
(n(x)

= x

The same
as

to get where we
started !

xy + y =
2x- We didn't

need

This gives
GA(x) it
the 2

turns out
.

(x- y) = 2x

Integrating with
respect to X gives

X . y = S2xdx



So,
x . y =
x + C

Thus,

y = x
+
X

we want y
(1) = 0 .

Plugging
this

in gives

o = y()
= 1 + -

So,

0 =
1 +

C

Thus ,

c =
- 1 .

Therefore , the
solution

is

&

y
= x-[


