PI WHEN RHS = x™

Wednesday, February 24, 2021 11:30 AM

e Case (iii) When ther.h.s. X = x™ where m is a positive integer
e When X = x™, we write f(D) in ascending powers of D by putting it in the form 1 + F (D).

e Then, P.I = ]7(1,?) x™ = jw—)xm =[1+ @(D)] 1x™
e By expanding the bracket by the formula,
ce(1+x)t=1-x+x%-x3+ x*— ... or
ce(1-x)1T=1+x+x%+x3+x*+ ... or
e (1 +x)2 =1-2x 4+ 3x%-4x3 +5x* — ....... or
e (1-x)"2 =1+ 2x + 3x% + 4x3 + 5x* + ... A
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e and by operating each term of the expansion on xm we get the required Particular Integral.
e It is obvious that in the expansion, terms beyond the m* power of D need not be written
e since the derivatives of x™ of powers higher than m are zero.
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Sa7,.  AE ;S wow? —6m =0
v w?l W) =
W=0,-2, 3
-1 B
CF 1S %C:Cq“)’c'ze + (e

MODULE-1 Page 2



- 12 —6p
B I e aD
D \*(.D'D7‘>
6

e
[u
—
X
‘(7
U
(G
L—
h
2
N
T
o

- p-p° “ 2
= L — (R T (e
op 6D &\ < 6 >+ 6 ) JC

R ~ 2
= = t—“?Jr_D_ZJrB,]U" )
D 6 6 34
LI (R W Iy R T
e (/’Vl 1 6( ) . Ve
- =) ~ L~ %_Z/S—
~ 6D ‘/% > L%
= =) L A L&
6 &Q T
Yo = - Nﬁ~ s a2
£ - 6 3 ‘ \&
Tihe complete Soludor ji.,l - o 2 25
\ﬂ"\jf_{"j)ﬁ’ = C, x(¢ +(R€ /\/6’ /3’2 (<

3 2
EXAMPLE-3: $2 4% — cost 4243 = (D>4D)Y = cost ¥ £ +3

" dt3
SolV',
=7 AL wa

MODULE-1 Page 3



Yoz Cos b+ +2)
o>+ D
L
= L ([ CoskE) * — (E+3)
Db D H
| ol = S cestE = TE et
3 30+ | P
D>+ D .
2= -} deno=0 put D7 = -l
| (@4r) = (13)
D2t D DLH’@]

N *:)C«ij: Cy X Cacosk+ CaSink ‘% cuﬁb—t_gfé_

AporhneN woY
\ R

\ - P 3 —_ \ \ /’rv-ll—‘

MODULE-1 Page 4



AnorneNy woy
\ R

| L o L cost = A - cosE
o — ~
r D L+
\)X'H) 'DR,\ 31 L 02:,{
\;)2+\$O
= —é‘ € oSt
2D
= L. £ sint
D T
== \gsirt
- .
| el - ;[_tcoge—t&nt—]
3
D+ D

J= G TGostxRunk - Ergel +1sint 4
<z 2

-

ij+ -

_— .

MODULE-1 Page 5



