
⑮ y= 22 + sin(x)

(i) order 1 (since y'is largest desivative

(ii) linear since of the form

-2X

e + sin(x)#y+ y =-

-
coefficients are #s and X's

-

⑭ y"+ Sin(2x)y' + 2y = ex

(i) order 2 (since y"is largest desivative

(ii) linear since of the form

Ex)y' + Ey =e

-
crefficients are #'s and X's



⑭ y" + 3y" + 4y' + 12y = x+ x - 1

Sil order 3 (since y'" is largest derivative

(iv) linear since of the form

Dy" +By"+yy =t
-

W
W -↑

m
(ii) not linen

"+y + y =
-

-

#these are #'s and X's

but this
crefficient of y' has

a y in it
,

so not linear



E
↑↳+ sin() -sin(x)y = e

sel order 10
(since is largest

desivative
10

(iii) linear since
of the form

⑰ti(y=E
-

-crefficientsaun
is

lis order 1 (since is largest desivative

(i) not linear
X's=

Enbut these
coefficients have

y's hence not linear



# First note that f
,
(x) = e

**
and ta(x) = ex

are both defined on I = (-x, D).

We have

·
Thus,

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

So
,

f
,

satisfies y"-Yy = 0

Also ,

fz(x) = e
2x

3fi(x) =
- Lex a

- 2x

f2(x) = Ye

Thus ,

f2-4fz = 4 Ye* O

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



⑮
Let f(x) = c , f ,

(x) + Gf(x) = c
,
e+ Ge

Then ,
-2X

f(x) = 2e"-2

f"(x) = 4)
,
e + 4ce

x

Thus,

f"- 4f = 44e* Ye- Y((e* xe) = 0

+satisfies y"- 4y = 0

⑭ We know from part (b) that

- 2X satisfies y"- 4y = 0.

f(x) = ce + Ge

Now we need it to also satisfy y'ld = 0
, y10 = 1.

Note that - 2X

f(x) = 2e - 29

so we
need

&

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

1 = f(0) = c
,
e + x2 = x+



That is we need to solve

C
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



⑤ Let g(x) = 2x -* In(x)

Note that a is defined

3Ffor all XT0

that is on I = (0,) .

⑭ We have

all
q(x) = 2x

*
- x

+ (n(x)
"2 defined

g(x) = x
+2

- EX" ? (n(x) - X

- 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,).

Now let's verify that p(x) satisfies

y'(l) = 0 and y(1) = 2.

We have that

q(l = 2-
2

q'(l) = -Eli= o

⑧

Thus ,
from Cal and the above we

know that

a solves the initial-value problem

4x y" + y = 0
,

y'() = 0 , y(1) = 2

-



① Let f(x) = cos(2x)

Then

f(x) = (os(2x) all

f(x) =
- 2Sin (2x) defined

un

f"(x) = - Y(us(2x & & I = (- X , p)

f'(x) = SSin(2x)

And

f" + 3f" + 4f' + 127

= 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



Now let's verify thatf satisfies

the conditions y"(0) = - 4
, y

:

(d = 0
, y(0) =

We have

f" (0) =
- 4 cos(200) =

- 4(1) =
- 4

f'(d) = - 2 sin (2 . 01 =
- z(0) = 0

f(0) = cos(2 . 01 =

It does !

Therefore ,
f(x) = cos(2x) solves

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

y"(d) = - 4
,

y'(d) = 0
,

y(0) = 1


