
(a)Solve y"+ 3y'+ zy = 6.

1: Solve homogeneous equation y"+ 3y'+ 2y = 0 .

The characteristic equation is r+ 3r + 2 = 0

which has roots :

r=(2
=

- 1
,

- 2

+ex

-
Step2 : Find a particular solution up to

y" + 3y1+ zy = 6.

Gress Yp = A.

Then , Yp = 0

Yp" = 0.

Plug these into y"+ 3y+ 2y = 6 to get

0 + 3(0) + 2A = 6
.

So A = 3.

Thus
,

yo = 3

-

Sep: The general solution is

+Yo = (e
*

+ (e
"

+ 3



# Solve y"- 10y' + 25y = 30x+ 3

-

&1 : Solve homogeneous equ . y"-10y' + 25y = 0
.

The characteristic equation is r = 100 + 25 = 0

which has roots

=Y(12)
Thus,

5X 5X

Yn = c
,
e + 2xe

-

#2: Find a particular solution up to

y"- 10y'+ 25y = 30x + 3 .

Gress : Yp = Ax+ B.

So, y = A

Yp" = 0

Plug this into 3"-loy' + 25y = 30x + 3 to get

- 10A + 25(Ax + B) = 30x + 3 .

Regroup
left-hand side to get

25Ax + (- 10A + 25B) = 30x + 3 .

un

~ --L
This gives the system



25A = 30

[B
And B =+===

so+ x + B = Ex+

-

#3 : The general solution to

y"- loy'+ 25y = 30x + 3 is this

·up = ce
*

+xe+ -x + z

-



# Solve y"+ +y+4y = 4x2 8x

#: SolveThehomgeneous enYY-

which

The roofs are

#(1)(4)==-2

r = 2(1) ↑
real repeated[root

Thus,

E+ x

#2 : Find a particular
solution to

y"+ 4y' + 4y = 4x
= 8x

Gress : Yp = Axi + BX + C

We yet yp' = 2AX + B

yp" =
2A

Plug this into
4y" + 4y' + 4y = 4x28X to get

(2A) + 4(2Ax + B) + 4(Ax[Bx+ c) = 4x= 8x

Rearrange
the left-hand side to get



4Ax + (8A + 4B)x + (2A + 4B + yc) = 4x= 8x +O
--

u -
--LL

So we get

4A = 4

8A+ 4B =
- S[G

2A + 4B + YC = 0

① gives A = 1 .

Plug into ② to get : 8(1) + 4 B = - 8 - B = - 4

Plug into to get : 2(1) + 4(4) + 4 = 0 -4
= 14

+ c = y=

Thus ,Ex+ Bx + c = x- 4x)
-

Step 3 : The general solution to

-

4y" +4y' + 4y = 4x28X is

-y = yu+ yp
= ce

"

+ axe+
x 4x + E

-



# Solve y" + 3y'-10y = Ge" Y

-

1: Solve the homogeneous equation

y"+ 3y'- by = 0 with characteristic

polynomial + 30-10 = 0 which
has roots :

r =-4(1)(10)
=

=-
2

2(1)

=,

Thus

⑳e+S

-
solution Yp

Sep2: Gress a particular

to y" + 3y'+ loy = Ge

Guess : Yp = Ae Y

ye = 4Ae
**

yo = 16 Aex

Plug these into y" + 3y't loy = 62 *

to yet



(16Ae
** ) + 3(4Ae

*) + 10 (Ae
" x) = Ge"x

38Ae"= Ge" *

This becomes
uu

Thus
,

38 A = 6.

So
,

A==

so.ex

-

Sep3 : The general solution to

I

y" + 3y' - ly = Ge
"

-

+
-



Sy"
- Yy' 3y = 0

The characteristic equ is 4r2-yr-3 = 0
.

The roots are

r=MET4(4163)=E
=

Thus,

+etx
-

solution Yp to

Ste2 : Find a particular

4y" - 4y'- 3y =
cos(2x) .

Cress : Yp = Acos(2x) + Bsin(2x)

Then, Yp' = -2Asin(2x) + 2Bcos(2x)

Yp" =
- 4 Acos(2x) -

4Bsin(2x)

Plugging these into Yy"- 4y'-3y = cos(2x) gives

- 16 Acus(2x) - 16 Bsin(2x) + OAsin(2x) - 8Bcos(2x)

- 3Acos(2x) -3 Bsin(2x) =
cus(2x) .



Combine like terms on the left-hand side to get

(- 19A -8B)cos(2x) + (8A- 19B)sin(2x) = cos(2x)
-

- O

I

this gives

⑰8B = 10
8 A - 19B = 0

② gives A = B .

Plug this into O to get - 19(* B) - 8B = 1 .

-5-64B = 1 .

This gives S

So,
B=

Mus, A ==()=

~20s(2x) - Essin(2x)
-
#3 : The general solution to 4y"-Yy'-3y = cos(2x)

is

=e+ c-ski



3X

#Solvey" + 3y = Xe

Step 1 : Solve the homogeneous equ .

Y"+ 3y = 0.

-

The characteristic equation is r+ 3 = 0

has roots
which

-D-
5 =

=If=
fi =
Ii
-
0 =5

I 2

Thus ,

Yu = ce
** cos(fx) + cesin(Ex)Sosax)+ asin(3x)

-
Step2 : Find a particular

solution yo to

3x

y"+ 3y = 24xe

Gress : Yp = (Ax + B) e3
3X

So , Jp = Axe
*

+ Be

20 =
Ae+ 3Axe + 3Be3x

30 = 3Ae*

+ 3Ae*+ 9Axe3* + 9Be3x



plugging these into y"+ 3y = xe3x gives
3 X

Be+ Axe+
3AxEYB= Xe
-

3yp

Combining like terms gives 3X

Be+ (12A)x =
x

--

So we get

⑫
① gives

A =

② gives
B = A=)) =

- Ey

is= (Ax +
Ble

*

= (x-)e3]
3X-

Step 3 : The general solution to y"+ 3y = xe

-

y = 3n+ yp = c
,
cos(5x) + asin(x) + (x-)

is-



El Solve y"- y= - 3

Sep1 : Solve the homogeneous equ y'ly'= 0 .

The characteristic equ is rEr = 0

This factors as r(r-1) = 0.

The roots are r = 0
,

1.

Thus ,W2n= c
,
e

*
+ ce = c+

ex

solution yp to y"-y=
- 3

.

#2: Find a particular &
We want to guess Yp = A.

in Y

However, the constant solution appears

So we multiply by X
and instead guess

Yp = AX

Which
doesn't occur

in 34.

Then,
yo = A

Yp" = 0

Plugging this into y"-y= -3 gives

0 - A= - 3

So, A= 3.



Thus,3X

Ste3: The general solution to y"-y' = -3 is

y = Yn + yp = 4+ Ge+ 3x[



# Solve y"-16y = Ze
**

Sep1 : Solve the homogeneous equ y"-16y = 0.

The characteristic equ
is r= 16 = 0.

roots are r = 14.
The

Thus,

[Yn = c ,
e**+

"

:Finda
particular solutione a

We first think to guess Yp = Ae*

However this appears as a term inIn

So we multiply by X to getYo : Axe
**

which doesn't appear
in yn .

4) X

Then, Yp
= Axe 4X

Yp = Ae4x + 4Axe
YX

Y= 4Ae*
+ 4Ae + 16Axe

Plugging this into y"-16y = ze* gives

+16Axe-
xe

*X
= ze

/C

Yp



So we get

8Ae"= Ze"x

Thus ,
A = 4 .

So Sotxe"*
4 X

e3 : The general solution to y"-16y = Ze

is-y = yz + yp
= c

,
e+ x" + Exe

* x



⑭ Solve y"+ 2y' = 2x + 5 - ex

Ste: Solve the homogeneous equ y"+ zy'= 0.

The characteristic equ
is rE+ 25 = 0 .

This factors as r(r + 2) = 0.

The roots are u = 0
,

-2.

Thus ,

&+
# 2: Find a particular solution yo to

y" + 2y'= 2x + 5 - e
- At first you might X

guess Yp= Ax+ B + Ce
*

8 butIn has a constant>Gress : Yp = Ax+ BX + Ce

term so bump to AX+B

up by anx to get

yp = 2Ax + B + Ce
the Ax + Bx term

yp" =
2A + 2eY

Plugging this into y" + 2y' = 2x + 5-e
*

gives

=
2x

combining like terms gives



X

4AX +(A+ 2B) + 3Ce
"

= 2x + 5 -

e
L

LL
-

W
So

,

4 A = 2

=3C = - 1 ③

① gives A = E -

② gives B = E - A = E - E = 2

③ gives c = - "3 -

istax" + 2x- tex

53 : The general solution to

y" + 2y'= 2x + 5 - e is

Entp=+c-Be



- 2X

⑭ Solve y"+ 2y' = 2x + 5 - e

Ste: Solve the homogeneous equ y"+ zy'= 0.

The characteristic equ
is rE+ 25 = 0 .

This factors as r(r + 2) = 0.

The roots are u = 0
,

-2.

Thus ,

2n=
ex + ce =+ 2-

#2
: Find a particular solution yo to

-2X
As in 2(c) we

need

y + 2y'= 2x + 5 - e -

the Ax + Bx term
-2x

- LX
but also since eqGress : Yp = Ax+ BX + (xe
appears in In also

-2X

- 2x we want the Xe

yp = 2Ax+ B + Ce- z(xe term in YP

ye"= 2A-2(
*
-
z(*

*

+
4(xe

X

-2x

Plugging
this into y"+ 2y'= 2x +S -e we get

- 2x

2A -4(
2

+ 4(x
*

+ 4Ax + 2B+ 2(
2
-Y(xe
-- 2yp

-p + - 2x

= 2x + S - e



Combining like terms on the left-hand side we get
- 2X

4Ax + (2A + 2B) - ((e x
= 2x + 5 - e

-uE-
So, 4 A⑰

① gives A = E .

② gives
B = $2 - A = 512- Yz = z

③ gives C = E

is=x+ 2x + exeiy

53 : The general solution to

-2X s
y" + 2y'= 2x + 5 - e

Emp= + c+Fixe


