
⑭ y = e * + sin(x)&·(i) ODE
(e) order 1

(ii) linear since of the
form

C+ sin(x)-
M

a
, (x)y+ a , (x)y = b(x)
u -

- O in this
case

-

y" - 4y = 0

(i) ODE-
(i) order

z

(iv) linear since
of the form

↓

ac(x)y"+ a , (x)y + ao(x)y = (x)
-

W -
- 4 g

I g



⑭ y" + 3y" + 4y' + 12y = x+ x
- 1

(i) ODE ↑
(i) order 3

(iii) linear since of the
form

a
, (x)y"+ a,(x)y" + ma(x)y'

+ x)y = b(x)-
- ~ 12 xi+ X- 1
3 3 4

-

①(d) 2E xy"- by" + sin(x)y'
- 2y = cos(x)

- 2

>(i) ODE

Sil Ordersince of the form

u

a
,
(x)y" + a ,(x)y"

+ (x)y + a . (x)y
= b(x)
-

cos(x) - 2
- 2

-

-
- 5

sin(X)

X2



⑪
+ yx + x0

(i) ODE ↑
(ii) order

(i) not lincause
screfficient has

a y in
it.

+ + xy = 0

-

# sin(x)y + y = X

(i) ODE -
(i) order

(ii) linear since
of the form

a ,(x)y + a . (x)y
=

me X
-

I
sin(x2



D(g)(2xy - y3) + e
*

= 0E

(i) ODE-
(i) order

(ii) not linear because
of the y term

-
zu-⑮ -xz

+

(i) PDE

(ii) order 2 (highest order
denivative is 2)

(ii) not applicable
since not

an
ODE



& (a) First note that f , (x) = e
*

and fe(x) = e zx[
are both defined on I = (-x , D).

We have
2X

fi(x) = ze·f , (x) = e &24 T- x ,d
2X

f , (x) = 4e

Thus,

fi-4 f, = 4e*Ye= O

So
,
f
,
satisfies y"-Yy = 0

Also,

fz(x) = e
2x

3 defined
2x 01

fi(x) =
- Le

I = (-X , x)

fi(x) =
- 492x

Thus ,

f2- 4fc = - He
* Ye= O

So
, fo satisfies y"-4y = 0.



⑭
from (a) that f , satisfies y"- Yy = 0.

We know

We also have that

fi(d = ze= ze = 2
210)
= e = 1

f
,
(d) = e

Thus , f ,
satisfies

y"- 4y = 0 , y(d)
= 1
,
y'(d = 2

-

⑮
We know from part

(a) thatfo
solves y'-4y= 0.

We also
have that

fi(l) = -ze
=
- ze

fall) =
en = e

This , fa
satisfies

y" - 4y = 0, y(1) = e , y'(l)
= - ze

2



⑭
Let f(x) = c

, f , (x) + Gf(x)
= c

,
e+Ge

Then ,
-2X

f(x) = 2e"-2
- 2X

f"(x) = 40 ,
e - 4)

Thus,

f"- 4f = 4(e* y(e
+ Y(x ,e

*

+
xe) = 0

So , + satisfies y"-4y = 0

Tompart (d) that⑮ We know

f(x) = ce +
ce satisfies y"-4y

= 0.

We want - 2(0)

0 = f'(0) = 2<,
22 - 2x = 24 -2

20
- c+2101

+ Ge
-

1 = f(0)
= 4e

That is we
need to solve

=00

c + ( = 18



which is equivalent to

·
① gives c=2.

Plug this into &
to get (2+ !

= 1 .

So,
= E :

Thus , <=
= E

Thus ,

f(x) = ze + te

satisfies

y"- 4y = 0 , y'(d
= 0 , y(d)

= 1



⑮ Let g(x) = 2x
-* In(x)

Note thata
is defined for all X70

that is on I = (0 , ) .

⑭We have

q(x) = 2x
*
- x
+ (n(x) all

g(x) = x
Y
- EX"(n(x) - x** defined

- 1/2 01

= xi - EX" ? (n(x)
- X &I = (0 , x)=

- EX
-"In(x)

3"(x) = +X
-* (n(x) - Ex"

=
-
Ex
*
+ -X* ((x)

Thus ,

4x q" + y = 4x(- zX*+ -X-
* ((x)]

+ 2x
*
- x
" (n(x)

= - 2x + x" ? (n(X)
+ 2x" -X" (n(x) = 0



Therefore , g(x)
= 2x - * (n(x)

satisfies 4xy" + y = 0 on I
= (0, ).

3(b) We also have
that[

q() = 2π
-T . (n(l) = 2
-

O

p'(l) = - E()(n(1)
= 0

u
⑧

Thus , from
Cal and the

above we
know that

a solves the
initial-value problem

2"
+ y =

0
,
y'(x = 0 , y(1)

= 2



# Let f
,
(x) = e *Y, fi(x) = cos(2x) , fy(x) = sin(2x)

Note that all three functions
are defined

on I = 1 - x, x) -

startwith f , (x)
= eb

We have
- 3x

f
,
(x) = e

all defined
- 3X

fi(x) = - 3e on I = ( - x, p)

f(x) = 9
3 3
-34

f
,

" (x) = 27e

So ,

fi+3t .
"
+4f + 12f ,

=
- 27

*

+ 3(9) +4(3x]
+ 12(e

**)

=

-

27 +27 - 12 +12

= O

Thus , f , (x)
= e-

3 * satisfies

y" + 3y" + 4y' + 12y = 0



&owlet's look at fe(x = cos(2x)

we have

fz(x) = (os(2x)

&
all

fi(x) = - 2sin(2x) defined
un

fi(x) = - Y(v)(2x) I = ( - X , p)

fr(x) = Ssin(2x)

And

fi + 3 f2" + 4fn' + 12 fa

= Ssin(2x) + 3(
-
4(s(2x))

+ 4) - 2sin(2x))
+ 12cos(2x)

= Ssin(2x)
- 12(0s(2x)

- Ssin(2x) + 12cs(2x)

= 0

Thus , f(x)
= cos(2x) satisfies

y" + 3y" + 4y + 12y
= 0



&owlet's look at fe(x) = sin(2x)

we have

f(x) = sin(2x) all

fi(x) = 2 cos(2x) & defined
un

fi(x) = -4sin(2x) I = ( - X , p)

fr(x) = - 8(os(2x)

And

fi + 3 f2" + 4fn' + 12 fa

=
- ((os(2x) + 3(

-Ysin(2x))

+ 4(2cs(2x1) +
12sin(2x)

=
- S(os(2x) - 12 sin(2x)

+ 8cs(2x) +
12 sin(2x)

= 0

Thus , f(x)
= sin(2x)

satisfies

y" + 3y" + 4y + 12y
= 0


