Second Order ODE with RHM is a function of x ( Trigonometric function )

1. (D? —4)y = sin2x

Solution : Given equation is

The auxiliary equation of (i) will be
m? —4=0

>m=+2

W C.F.=ce?* + ce™*

And, P.I.= sin2x

D2-4

~ The general solution,y = C.F.+P.I.

_ 1 .
y= ce?* +ce ?* — Ssin2x  Answer.

2. (D?> + 4)y = sin 2x

Solution : Given equation is

(D? + 4)y =sin2X woeveverne. ()
The auxiliary equation of (i) will be
m?>+4=0

>m = 1+2i



~C.F.=Acos2x + Bsin2x

And, P.I.= ~iTa SIN2X wovreiiernniannn (i)
Let us consider, Y = —— cos2x, Z=—— sin2x
D2+4 +4
~Y+iZ= 21 cos2x +i—— sin2x
D<+4 D=+4
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=i (cos2x + i sin2x)
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. xsin2x . [—XxCc0S2x
Y +iZ ==, +l( ” )

Equating real and imaginary parts on both sides, we get

xsin2x —XC0S2Xx

Y= and Z =
4 4

—XC0S2Xx
4

~P.I.=

The general solution,y = C.F.+P.1.

XC0S2X

y = Acos2x + Bsin2x — Answer.

d? ,
3. d—xi'+y = sinx

Solution : Given equation is

d*y .
T2 +y =sinx

The auxiliary equation of (i) will be
m2+1=0
>m = *i

~“C.F.=Acosx + Bsinx

1

And P.l. = ——sinx
D2+1
Letus take, Y = ——cosx, Z= sinx
D%2+1 D2+1
) 1 ) )
~Y+iZ= cosx + 1 sinx
D241 D241

= 021+1 (cosx + isinx)
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. xsinx . XCOSX
~Y+iZ = . +l(— 2)

Equating real and imaginary parts, we get

xsinx XCOoSX

ndZ=-—
2

Y =

The general solution,y = C.F.+P.I.



XCOSX

y = Acosx + Bsinx — Answer.
4.(D* — 5D + 6)y = sin3x

Solution : Given equation is

(D? — 5D + 6)y = SiN3X wecrveeerererreenne. (i)

The auxiliary equation of (i) will be
m?—-5m+6=0
>(mMm-2)(m-3)=0

>m=2,3

oW C.F.=cie? + ¢ e’

And, P.I.= sin3x

D2-5D+6

1 )
=—5sin3x
—32-5D+6

1 .
= sin3x
—3-5D

=——sin3x
5D+3

-(5D-3)

~ (5D+3)(5D-3) sin3x

_ 5Dsin3x 3sin3x
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=L (5.3sin3x — 3sin3x)
234
= (5co0s3x — sin3x)
78
~ The general solution,y = C.F.+P.I.

y= ce®* +ce3* + % (5cos3x — sin3x) Answer.



