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-(d)
X"y"- Sy"+ Sin(x)y'- 2y = (s(x)

- 2

ODE

LINEAR
ORDER 3

-

#I(a)
Solve linear equation

y
- 2y = 1

I = ( - a , d) L



A(x) = f -2dx = - 2x

dMultiply by e
*

to get :

<Yy'-2y = j2x
L

(Ey)
We get

(2y)= e x

Integrate with respect
to X :

< y = Se
+

dx



↑
=

-ESedu⑫SeedX =-te + C

du =

Thus
,

e2xy =
-t + C

y = e(x)-te + c)
y =-+

cex
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# 2(b) Solve linear equation :

xy+ y = 3x- 1

E,
)
Trivide

We have by XIn
7.

xy
+ y
=

3x
Divide by X

:

y+ yy = 3x
- * 8

↑7A(x) = S + ax = (n(x)
= (n(x)

⑮



Multiply by eAlenix)= X to get :

xy+ y = 3x-1

(xy)= 3x- 1

Integrate !

3.⑫
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#4 (e) Solve the

separable equation

xsin(x) - y = 0

~= -xsin(x)
We get

-
> dy = xsin(x)dX
e
-2



So s

ye" dy = xsin(x)dx

Thus
,

Sydy =Sxsin(x)dx⑰E

⑳TS udr = ur-Sududu = dXu = Tin(x)dX v = - cos(x)dv =
- I

I



[Excos(x)+ sin(x) + D

We get

ye" - e + C = - xcus(x) + sin(x) + D

of=- xcos(x) + Sin(x) + E



HWo[
Consider the equation :

- = 0

-
M N

Check if exact :
-

M(x
,y) = 2xy

+

N(x , y) =
-x y

- 2

· = zy xi-2xy-2 =x



These are continuous when y 0

hereRec
Since it is exact.

Let's find a solution
.

Need f(x , 3)
where

-T[ [
Integrate ① with respect

to Xi

f(x
,y)= (z)y+E



y= xy
=
+ c(y)

Integrate& with respect to y :

f(x ,2) =
- x()+

=x
y" + D(x)

So

Y+ (4)=y+
O

So,

f(x , y) = xy

Anner: C=-=



HW 7EI(e)
=3"+ 8y't 16y 0

r
=

+ fr + 16 = 0

r =-8-
- 8 =5
=-

- 4

- 4X - 4X

[Yn = Ge + cxe


