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15. Solve (D> +9)(D2 +16)y =sin3x

® The AE is (m” +9)(in? +16 b@

m==23i, t4i
Therefore, C.F.= ¢, cos3x 4a¢,$1n3x + ¢; cos4x in4x
P sin3x. -
+16) [ /+16)

1 328,

P P
Qé)%%

% Q— e +sin2x Q
3) dx Em 5‘ Qg !
\ 4) y'= ' sm 2x+ CoS2x

—4) cos” x X

= CcosXC
$—4D+3y— s2x ) w—sm x~cos’ x
(%vD2+16 L DD +1)y =sin3x
12) XZ:OSZ}C
13) D2 lQ—Z"”+cosx
14) (D :&bﬂ 1)y =si

15) D*(D* +1)D* + @mbc 16) (D +1)y =cos(2x-1)
17) (D +16)y =sin Sxcos3x
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18) (D> =3D>+4D—2)y=e* +cosx4l9) (D*—2D>+1)y=cosx
20) (D*-1)y =cosx \@) (D> +4D+5)y =sinx

22) (D?-3D-4)y=10cos2x o
Answers v
1) y=c¢e+ cze_“s% 20083x+ sip@
2) y.=c,cos 2§zsin2x +\l\e"1%¢x q v
3 l 1 -

ﬂ —®2x ¥3sin2x) }
T
8

Q\)@ <

¢ COS4),C<S> v Q
11) y—cleQCO ek sin;gé\(?:cos3x—sin3x)
\( S : X . X
12) y=c,cos +c2s1nx+&52‘x+c4s1n2x—Es1n2x—gcosx

2x+3
13) y=ce ™ +c,e™
yTae Ta <K(~logz)2—1og2—2
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14) y=c,e* +c,e”" +cs 082X+ ¢C, S +sin3x+x_ex
y=q 2 4 4 \? 50 10

15) y=c¢,+c,x+¢;€08x+¢, sl Cs cos(\/ax)

6y sin( ism 2x
24
16). y=cie* +e 2| cRos gx v
S’ I : ‘
i +—cos(2 s n(2x=1)
17)\?1 cos4x+cy sm2x——s q v
@ YA L0 ot *%J?’smx+

la ntegral wh (x)'isa polynomm»

K apo L'of degre
In tNis case PI 1&)

Q B }» —(1)
: F(D)
To evaluatexs of (1); ‘e ‘F(ID)a 15 oD ( ] [1 #(D )]_1 by

taking least degree (ergéommon factor in F (D)and expand it in
Db

ascending powers of Binomial series expansion
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ie., [1x¢(D)]" = {ao +a,D +§2 +———} —(2)
e, () -0
Which can be simplified by using the fact; that d
In this case we have to renS)
(1 + x)_1 = ;

(PR e Talsa

Then (1) becomes, P.L. = {ao +a,D

(1 V=1—2x+
*éx)_2=1+ "
g oé[’(edExzim S ¢ ; ¢
“Solve (D2 3D :
} ® The ABi W+2=0 \) :

SR

QA@%_;___J(xz +3x+1)
-

DY +9D? +6D3)—+———J(x2 +3x+1)
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:%(xz +3x+1—%(2)—%(2x +i(0+9(2)+ 0))

m Q ‘A‘) =

;(x +3x+1- 1 3x—

+2y1 25

® The given equation wrltten as
(D> +3D+ 2&)\: 27

Hence, the ge ON 1s g \
c,x)e +x7 +4Q\ 3 n
3. Solve y” + \,

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy



438  Advanced Mathematics — 1

The A.E.is m* +3m+2=0
m* +2m+m42=0 @
m(m+2)+1(m+2)=0
(m+1)(m+2)=0

Therefore, C.F.= cle}-)z‘e i A X
/ (it b

The AE.is m” —4=0 4
m==% :
Therefore, C.F.= c,e” Y ¢ e
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4 4

Hence, the geng:éolution is

§ :
At e
& N

Theref
/ P

=\—P‘¢x—x2 —l&x‘—ah} e
; ATy

Hence, the general sol@
y=ce'+c,e Nt x’ [
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6. Solve( 3+8)y—x4+2x+1

® The AE.is m’ +8=0 @
m +23—O
(m+2)(in —2m+22=

m==2 or m +40

| 2+ _+ +24/3i
: +J_z :
%=+2,—1+ v
% Q | »,

2cos\/_x+c3

(x4 +

>
o =
@%ﬁﬂ \Q

;Q{ S c3sm 3x) ;(x4—x+1) =
d
x+x
dx’
® The AE is m’ —7 =0

Here, m =1 is one of th&roots
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—_
|
(@)}
|
N
o

m? —6m—6=0 ‘ C v
m_@@:aﬁlﬁﬁ% |
m=1,3+\/1_5,‘¢\/g XQ) ’ < v
Thereforc®F/= ¢ e + ¢ N)gé(mg)x %

;

wx+46)—é (032 +12x+23)
Solutién is

VK
y=ce' ¥ c2e3(3Jr 3e(3_‘/ﬁ)x -{—i(%c2 +12x+ 23) n

Hence, the

8. Solve (D> +D+1)y&l+x+x2
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®» The AE.is m> +m+1=0

X

A’ A
R d2 y \
4) %—2y=x+sinx

>

d
7) (D2—2D+1)y=;Qx
9) (D2+4D+3 \3

y:
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2
12) 4
d

= +4y=x2+e"+sin3xo
14) y"+5y’ +6y—cos 5) —1+x2
16) D3 2D* — 3DVx +sinx 17@3D2 D+3y x’

18)" { 41)2 \ ?S

19 y”+ =X+ X+ Q&
21) éﬁ (b v 22) \D’ 2
An@ / Q}

10) (2D +3D +4)y = x> =2x §(D2—4D+4)y=x2

) y”+4y=x2 +8in 2x

%)cz )+
\ cl+c2 +x
1 2 N g
8) y=c¢/¢ &}A2x+§(2 —2x»—1)
9) y—cx

10) y=e _Z cmog@ +¢, sin —XJ:|+3—12(8 2—28x+13)
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11) y=(c, +c,x)e™ +%(2x2 +4x +é

12) y:clcos2x+c2sin2x+%e@sin3“x+lx2 1

13) y=¢,€082x+c, 81 Q
6 , 134

—2x/ —3x FRes i

7 }8
FA '
—12x5 =2 1
s G:y )
s —=2sin4x L
/100 ¢

\\—3x2\+ }
9(6x—144%(2? %
™

e 7

)
X +sin x)‘

Particular integral w@x) =e“vwhere v is any function of x
Let u be any function of
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D(e”"u)ze”Du+ae“"u=e”" +au
D’ (e‘”‘u)z D{e“x(Du)+ ae’’
=e"D’u+ae +ae”Du+a’e
—e‘”‘(D2+2aD a)u

Dz(e“" ) u ; I
Similarly; D’ ( u) ) +a)u
Therefore, F(DYe“ul= e F(D X

It F(D+ % the
\ o% biF
% Operatings—
1
e

(D—2)2+3(D—2)—4}
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—2x X _2x X
=¢ 5 =¢ —
{D —4D+4+3D@} {D —D—6}

N —4x
\g g—c,e

Hence, the'ge ‘
Q N
)’\( / g
: AL
3. Solve (D* —4)y= gxeu‘\‘
®» The A.Eis mz—@
m=3x2
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Therefore, C.F =c,e”* +cse7"

Therefore + 02

sm 2x V7, ‘ sin2x }

+5D D 2 +5D 2 +6
Csin2x ; { sin2x }
=e

2S4D+4+51) 10+6 B D>+ D
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= e—2x {ﬂ} = e_zx (D+4) sin 2x}

224D

S (D2 o3 42 sin 2 s e 24 P+ 4 sin2x
D =4 -2 ,

1 —2x Q >

=LA (R )sin 2y

20 sﬁ &
= =) COs 2.X+ 481&)E (cos2x 1@
Hence, tl%' n!ral solutiopet v :

\?,: ce %(cos 2%k Zsmﬁ) %

@ +xsinx \) , :
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:—%I.Po c sx+isinx)(x+i)
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1 ML . .
= —EI.P.of (xcosx+ zxs1$ icosx—sin x)

Pl, =— 3 (xs1nx+cosx

Pl=— ! (2x — 9x —— b
12
Hence, the general so
y= c e +9x R0 )%Sx

P

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy



Differential Equations 451

:—%R.P.ofei"{x2+ (2 1§ )+%(O—4(2)+0)}

A
2

= —% R.P.of .&" (x2 2ix)—2}

_—;R.P}oquzl)ﬂ@ v
2l

=_}‘<P cos<x+i;@(}2f1+i(2}) ?s
e V}S J (
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1 :
=e* ._[—xcosx+smxl@
D

=e j(smx—xcos 3

=e*{=cosx = |xsinx=(1)(=cosx \

=e¢*{=cos 10X —COS

=e {—?})c 208 x} .
Pl = sift X+ 2.cos RN \ :

Hence, the gegera§olution is / ;
y@czx)e —e"w €0 X) [ ]
23 gi

8. S%— Q
/ dx” -
g‘he AEis

[_x s1n2xj J-l sin2x dx}

= ez"“ ﬁ‘:\ $2x+4xsin2x+ 2cos Zx]dx
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:ez{ 4{ 2(stxj J 1n2x }
% L)
+4 I xm@dx )
Q 4I xsin 2

SeCe [— 27 sint sin2xdx +sin 2x
R 2%2x+8 n2xdx+ sin 2x

)+ Vo \
Q +sin }

9 s ] + sin Zx}

., 2 v
sin 2)@ 3sin2 x] Q) / :

2x
=ey |\3= 2x sin 032x

ence, the general soluti : Q X
C1+c in 2 ¥4 052x] & u

Q xercises / ?
D)y y=2%hx - % 32 yHy
= xS . 4). Y92y +y=e’sinx
2 6a§+ 4y=e¢>cos’ x
7 y'=5y"+ V ) 8) Y =9y +20y=x"e’
9 (D’ ‘e Q

10) (D*+3 3D+1)y&
11) ( —6D*+12D s

=X 12) —l)yze"cosx
13) +1y e cox\
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Answers ?

1) y=c¢ cosx+c,six+xsin COS X

2) y=c,cosx+cysin x *(sin 2x 2 os

3) y=¢,€082x+ c&lx 243 082X sm 24

4y y=Ac; +§/ —e*sinxy @

5) - y= *1 cosv/2x + e fcosx
- 6) @1 ¥ P Q) %2

9 y=ce’ e Rx '\)
6 > : C;-

V | 5 V
3 @(cl F e, X)e F + ;

Q > cl+ x+c3 x+—x

\ 11) c&@x )ezx %
@-cle +c,e @+c4smx—&@
13) y=¢,¢ ——(cos 251n"x

s"“
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