1) Find the general solution of the given second-order differential equation.
y +y=sn(x) (page 136, Problem 3)

Stepl:
Find .

D>y =e™, yc=me™, yc=me™

>2m’+1=0, m=+i

=> Y, =, CoS(X) + C, SiN(X)

Step2:
Find y,

a) sin(x)
>

2 Yy, = Asin(x) + Bcos(x) , modified=> y, = Axsin(x) + Bxcos(X)

( Ye=¢cos(x)+c,sn(x))

> vy, = Asin(x) + Axcos(X) + B cos(x) — Bxsin(x)
>y, = 2Acos(X) — 2Bsin(x) — Axsin(x) — Bxcos(X)

2y p+Y, = 2Acos(x) - 2Bsin(x) = sin(x)

>A-0, B=-1
2
2y,= —%xcos(x) (1)
2 Y=Y, +Y,=¢C0X)+C,sin(x) —%xcos(x) (2
b)
y]_:COS(X) QW_ yl y2 — COS(X) S-n(X) :COSZ(X)_I_S-nZ(X) =1
Y,=sn(¥) ~ |y, Y| |-sin(¥) cos(x)
1=‘ 0 Yol _| 0 sin(x) —_$n()
f(X) Y| |sin(x) cos(x)




cos(X)

—sin(x) sin(x)

y, O
. (X

= = = cos(X) sin(x)
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> Yo =UY +UY,

Su=_ Y%l —sin?(x) > u1=-sin’*(X) _cos(2x) -1

w w 2
1-cos(2x)

2

sin(2x) — 2x
Ul = T

sin®(x) =

oW,y f(xX) : L . 3
-)UZ_W_—W = C0S(X) Sin(X) =» U2 = cos(X) SiN(X) =

sin(2x)
2

sin(2x)
2

cos(x)sin(x) =

_ cos(2x)
27
sin(x=+ y) = sin(x) cos(y) + cos(x) sin(y)
cos(x+ y) = cos(x) cos(y) ¥ sin(x) sin(y)
cos(X) sin(2x) —2xcos(x)  sin(x)cos(2x)  sin(x)  Xcos(X)
4 - 4 42

> Yo =Wy +WY, =

_ sin(x) B X cos(X)

%= 2 3)
General solution
Y=Y, +Y, =G, C08(X)+C,sin(x) + sin(x) XCO;(X)
> = C, COS(X) +(c2 +%jsin(x) B XCOZS(X) @
— ¢, cos(x) + C, sin(x) - X2
@ (3) @ (4)
3.1



