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Topic8 continued ....

Ex: Solve·+ 3 = 2 sin(3x)

-
Monday .

Sep1 : We did this on

The general solution to

humogeneousCy"- y + y = 00 equation

is

In= ce
**cos(x) + esin (Ex)

-

#ep
2 : We want a particular



solution Yp to

Ey"- y+ y =
zsin(3x)

↳

From our table we guess

yp = Acos(3x) + Bsin(3x).Let's plug it in .

We have :

yp = - 3Asin(3x) + 3Bcos(3x)

Yp = - 9Acus(3x) - 9Bsin(3x)

Now plug them

to get :

(- 9Acos(3x) -
9Bsin(3x)) I

yg"

- ( - 3Asin(3x) + 3Bcos(3x)) - Yp

+ (Acus(3x) + Bsin(3x) +Yp



= 2 sin (3x)

Thus ,

[ OA -3B)cos(3x) + [3A -8B)sin(3x)
--2

E
= 2sin(3x)

We need

- 8A - 3B = 00EB=2

① gives A = -ZB. A

Plug into 2 to get : 3 FB) - 8B = 2

Then
, - B = 2



So
, B = 2-=

Then
,

A= B = (2) = E
Hence,

Tcos(31)- E sin(3x)

-

Step3 : The general solution to

y"- y+ y = zsin(3x)

is

y = yn + yp

= ce
*cos(X) + Gesin(X)[#cos(3x)- E Sin (3x/



3X

Ex Solve y" + 3y = Xe

Step1 : Solve the homogeneous

equation y" + by = 0 .

We want the roots to

r2+ 3 = 0

The roots are

r =
(13)
=
i

=Bi



= 0 = 5i
-

2 1 Bi
2 = 0

, B = 5

Thus ,

yu = cecos(px) + ce
*

sin(px)

= pe
*

cos(5x) + Gesin(x)

= c
, cos((x) + (sin(5x)

↑

=I

-

# 2: Find a particular
3X

solution yp to y"+ 3y = Xe



We guess

yp = (Ax + B)e* EBe

Let's find the derivatives .

Yp = Ac+ Ax(3e x) + 3BeX

= Ae *

+ 3Axe3 *

+ 3 Be

And

y)" = 3Ae *

+ (3He
*

+ 3Ax(32* )

+ 9Be3x

= 6Ae+ 9Axe
*

+9 Be

3X

Plug this into y" + 3y = Xe

to get :



Xe3X

Combine like terms :

(GH + 12B)e
*

+ (12A)xe
"

= xe
-

- I
g

Need
GA + 12B = 0[⑳

12A = 1

② givest
Plug into D to get 6+ 1B = 0



We get E + 12B = 0 ·

so
, B = -=

Thus,

·x + Ble *

= (* - 24)eX

-

ep3 : The general solution

3X

to y"+ 3y = Xe is

·
-


