
⑭
Let y =

ch and ye = est and F = (- *, x).

2x 5 X

Then, e

W(y ., Ye =1 5X ISe

= (e*(se
* -(e

* )(2e(

=
ge2x

+ Sx
- 2(x

+ 2x

7X

= 32

We see that Why ,
Yc) is not the zero

function

on I
,

in particular w(y
,
Yn)(0) = 3= 3 = 3 + 0.

~

M

-I #

W(y,y 1) = 3e7X factionits
X

Thus, y ,
= e

*

and ya
= e are linearly

independent on I = (a,
e) .



⑯
We have y = eY, y = ze, y" = Ye

Thus
,

Yi - 7y + loy ,
= 4* 7(2e

*

) + 10e
Y)

= 4* 14e+ 10e
"

= 0

Thus
,

y ,
= esolves y"- 7y' + 10y = 0.

We have Yz
= e, Y =

Se *, y = 2Se

Thus ,

yn- 7y(z + 10yn = 25e*- 7(S* ) + 10)* )

=
25e_ 35+ 10e

= O

54

Thus
,

y ,
= e solves y"- 7y + 10y = 0.



5X

⑭ Since y = e and ye = e

are linearly independent solutions to

y" - 7 y+ 10y = 0 on I = (- D
,
b) we know

that the general solution In to

y" -7 y + 1y = 0 on
I is

SX
2x

Yn = c
,
e + c)
-

3
, Y + C]z

-

⑯
We have Yp

= Ge
,

Ye = be
,

y !

"
= Ge

So,

yo" - 746 + 1040 = Ge- 7(bet) + 10(b)

= Ge
"
-

42e
*

+
60ex

= 24e
*

Thus
, Yo = Get solves y"-7y' + 10y = 24e

*

on
I

-
⑪ The general solution to y"-7y'+ 10y = 24e

Y

on
I is SX

y = ce
"

+ Ge + be
W

-
+YpIn



⑰ 2x

We know that y
= c

,
e + ce+ Ge is the

general solution to y"-7y' + 10y = 24e
*

on
I.

Let's find Can so our solution satisfies

y(0) = 0
,

y'1%) = 6.

We have y = ce" + ce
"

+ Ge

y = 2xe + Sae
*

+ Je

=[F +See+ Ge = 6

24
,
9

4j
4 + 2= - 6 Q

p + 2 + 6 = 0
-> 24 +S= 0 ②E+ 6 = 6
[

① gives c = -6-2

Plug this into & to get 2(6-c) + Sc = 0.

So ,
-12-2 + S= 0.

So , 3C= 12 .



Thus, C2 = 4.

Plug back into O to get c = -6 - 4 = -10 .

Pluy back into

2X

y = ce + me
**

+ 6x

to get

y =
-10+ ce+ 6x

solves

y"- 7y'+ 10y = 24eY, y'(d = 6
,
y(0) = 0.



⑭ Let y ,
= X" and yexY

Then

wie , 2x =1= In
= (x)(4x) - (2x)(xY)

= 4x
+ 3

- 2x+ Y

= 4x- 2x
S

= 2X

This is not the zero function on I = (-X,
d)

For example,
W(3 ,Yc)(1) = 2(1)" = 270

1
1

(2) = 2x5

I I ↓zero traction

·fY X

Thus , y ,
= X" and Ye = X" are linearly

independent on I = (-1
, 3)



⑯ We have
Y

y = X Yz = X

22 = 4x3
y = 2X

y = 2 y = 12x2

Thus,

xiy ,

"
- Sxyi + 8y ,

= x
: (2) - 5x(2x) + 8x

= 2x2- 10x + 8x

= O

and

xy" - Sxy+ 8yz = x(12xY -
Sx(4x3) + 8xY

= 12x" - 20x" + 8x"

=O

Thus
,

both y ,
= x" and ye= X"solve

xy"- 5xy+ 8y = 0



⑭ Since y ,
= X "

, Ye = X" are linearly

independent solutions to the homogeneous

linear equation x"y"- Sxy' + Sy = 0

the general solution is

Y

In
2 ,

3 ,
+ C2Yz

wherec,c
are constants .

-
# Let Yp = 3 . =
Then,

Y := 0
, y %" = 0.

Thus,
plugging up

into the left hand side

of xy"- Sxy+8y = 24 gives

x2 y - 3xy + 8yp = x (0) -
Sx(0) + 8(3) = 24.

So , yo is a particular solution to

x
= y"-Sxy+ Sy = 24

.



⑫(e) The general solution to

x y"- Sxy+ 8y = 24

on I is

y = **+ 2

Thegeneral solution to

x y"- Sxy+ 8y = 24

is given by

y = c
,

x+ 2xy + 3

We want this solution to satisfy

e'(l) = 0 and y(1) = - 1

We have

y
= xx + (xi +3)

y = 24x + yes)

So ,
We must solved

C1 +2 = - Y Q=

it=[[ -
24 + Y(z = 0 ②

y'(l) = j



Solve for C ,
in D to get c = -4- .

pluy this into2 to get 2(4-2) + Y = 0

This gives-8-2( + 4 = 0 .

This gives 2= 8.

[So, Cz
= 4 .

is4 x
= - y - 4 = - 8

So the solution
to

xy"- Sxy' + Sy = 24 ,
y'(l = 0

,
y() = -

is given by

Y
=-8 . x+(). x* + 3

Y 22

+3wer



⑭ Let y ,
= X* and yz= X

Note that y,: and ye = * are
both

defined on I= (o
,

d) from their graphs :

~↓
We get that

wiffl =(El

= (x(- xy - (- Ex
* )(x)

-
3/2 - 1

- 12 - 2

=
- X + Ex

- 5/z

=
- x

S
+ zX

- 5/z
=- EX

Note this isn't the zero function on
I = (0 ,

2)

In particular ,
w(y ,Yu) (1) =

- E(1)-= - ** O.

↓ ↓



1

zero function
on I

D I
S· -S/z -w(y,,42) =

- EX

-"and Y2
= X are linearly

Thus
,

y ,
= X

independent on
I= (0

,
x).

-

⑮
We have that

- "2 Y = x all defined
y = X

when X70J
These are

y =
- zx

-31z 32 =
- x

2

that is on

- 3

yi = X
- S12 yz" = 2x I= (0 ,

x) .

Plugging y ,
and ye into the left side of

2x y" + 5xy + y = 0

gives



2x2 y ,

"
+ Sxy j + y,

= 2x( * X
"y + Sx(zx

* ) + x *

= EX-" - zx + xy

= 0

and -1

2x'y2 + Sxy + y
= 2x (2x) + 5x(- xy + x

-
1

= 4x
- - 5x* + x

= 0

&
,

and ye both solve xy"txyty

The general solution to 2xy"+ Sxy + y = 0 is

- 12
+ x

Yn = X
-

<, Y ,
+ Gyr

Where ,
c are

constants .



⑭ Let Yp = Tsx- EX .

Then, Yp = EsX-t
And , Yp" = Es

Plugging Yp into 2xy" + Sxy' + y = X-x gives

2xyy + 5xyp + yp

= 2x(i) + 5x(ix - 5) + (ix= (x)

= +x + +x- Ex + +x- (x

= -E
= x*- X

So
, yp is a particular solution.

-

⑮ The general solution to

2xy" + Sxy + y = x-x

is given by

=Yp



⑮ We want

y = c,x+ ax + +x -x

where

y'(l) = 0 and y() = 0 .

We have y' =
- Ex

*
-

** + YX - t

So we must solve

- Ex(1)
*= (1) /1) - 5 = 0

·Wc (1) + q(1)" + +(1)- -(1) = 0

I

#
Solving D for c gives2

= -Eco

Plug this into& gives a + -Ex-sol = to

[So , E = Es · Thus ,
a= ↳

And, cn =-- = -ti)-==
So , the solution we are looking for is

&x- (x" + +x- Ex


