H.W. 11 Solution

Q1)
y' 4+ y = tanx
Y +y=0m?*+1=0,m=+i) = y. = Crcosz + Cysinx
Let y, = Acosz + Bsinx such that
A'cosx + B'sinz =0
L A'(—sinz) + B'(cosz) = tanz
, sin’x
— A = — = coST — secx
cosx
= A = sinx — In|secx + tanx|
Also B’ = sinx = B = —cosz
= yp = {sinz — In|secx + tanz|}cosx + (—cosz)sinx
= —cosxln|secx + tanx|
= G. S. y = yc + yp = Crcosz + Cysinz — coszln|secx + tanx|
Q2)

(2% 4+ 1)y" — 22y + 2y = 6(z* + 1)?
Yy =
yp =22 — 1
Let y, = Az + B(2® — 1) such that
Az +B(x?-1)=0
LE A" 1+ B'(22) = 6(22 + 1)
Also B'(z? + 1) = 6x(z* + 1)
— B' = 6z — B = 32

— A = —6(2? —1) = A =6z — 2"



=y, = (62 — 22%)2 + 32*(2* — 1) = 32 + 2*

= G.S. y=yc+y=Crz+ Co(z? — 1) + (32% + 2*)

Q3)
y" +y = tanxsecx
Y +y=0m?*+1=0m==+i) =y, = Cycosz + Cysinz
Let y, = Acosx + Bsinx such that
A'cosz + B'sinz =0
DE A'(—sinx) + B'(cosz) = tanzsecx
= B’ = tanx
= B = —In|cosz]|
— A' = —tan’z =1 — sec’x
= A=z —tanx
= yp = (z — tanz)cosz — (In|cosx|)sinx
= zcosx — sinx — sinxln|cosz|
= G. S. y =y + yp = Crcosz + Cysinz + xcosx — sinzln|cosx| — sinz
Q1)

e—3a:
y//+6yl+9y: —3
Xz

y" +6y +9y=0
m?4+6m-+9=0
(m+3)*=0
m=—-3,—3
Ye = Cre 3 + Coxe™3

Let y, = Ae > + B(ze ") such that



Q5)

—3z
e
DF A/( 36—3z) + B/(e—3x 3re 3w) —_ xg
6731
Also B'e 3% = 3
x
z2
— B =33 —= B = —9
— A =—x?= A=z
-2
1
— oy, =2 le T x 5 re3% — ixflefo

1
=G S y=y.+y = Cre 3% + Chze ™% + 53:*16*3“3

y" — 2y +y=2xe"lnz; x>0
y' =2y +y=0
m?—2m+1=0

(m—1)2=0

m=1,1
ye = Cre* + Coze”
Let y, = Ae” + B(xze”) such that
A'e® + B'(ze®) =0
LE A'(e®) + B'(ze” + €%) = zelnx

= B'e” = ze”lnx

= B' = zlnx

— B = /xlnxdac

2
= /lnx(:;)'da:

z? 2?1



5w —
— A = —2%Inx

— A= /(lnx)(g)’daz

3 3
3
3

3z
——x—lnaz+$—3
3 9

3 3 2 2
= Up = {—%lnx + %}61 + {%lnx — %}xez

1 5
= {gx?’lnx — %x‘g}ex

1 5
— G.S. y=yc+yp =Cre" + Coxe” + {6x3lnx — 2 aBlem

36"
Q6)
2y — 6y’ + 10y = 32* + 62°
Y1 = a?
Yo = z®
Let y, = Az* + Bz®) such that
Az’ + B'z® =0
LE A'(2) + B'(52%) = 3% + 6
— (=B'2%)(2z) + B'(5z2") = 32% + 6z

— 32*B' = 322 + 6z

12
-
— B =nts
1 -2
X x
— B="_ 42"
S
1'2
22 -1
= yp = (—% — 20)2° + (— — 207%)a°
4



3
= —5:54 — 323

3
= G. S.y:yc+yp:01x2+02x5—§x4—3x3

Q7)
y' +y = tan’z

Yy +y=0m?+1=0,m==4i) = y. = Cicosz + Cosinz
Let y, = Acosz + Bsinx such that

A'cosz + B'sinz =0

DE ‘
== A'(—sinz) + B'(cosx) = tan’z
.3
sin’x
— BI = 5
cosx
2
sin’z
— B :/ 5 sinzdr
cos?x

1 — cos?x

V=CoSx 1_ 2
::>::/ Y (—dv)

02

= /(1 — v ) dv
1

1
=0+ — = cosx +

v COST
, sinix
c0S°T
o4
sin-x
— A= - 3 dz
coS°T
1 1

— i3 /
=3 /sm x(coszx) dz

1 sin® 1 1
_-ame 2 / —— 3sin’zcosxdx
2cos?2x 2 ) cos?z
1 sindz 3 / 1 — cos®x

_ s 2 dz
2 cos?x 2

COST

Lsin®z 3
__amr 2 /[seca: — cosx)dx

T 2cos2r 2

1 sin3z

3ln|secm + tanzx| + 3s'nx
=_——— — = —si
2cos?r 2 2



1sinz 3 3 sinx

= yp = -—— — =coszln|secx + tanx| + ~cosrsinx + cosrsinx +
2 coszx 2 2 CcOST
. 1sin3z 3 ) ) SinT
= G. S. y =yc+yp = Cicosx + Cosinz + ~ — —coszln|secx + tanz| + ~cosrsinx +
2 cosx 2 2 CcOSx
Q8)
y” + Yy = secx

Y +y=0m*+1=0m==+i) =y, = Cycosz + Casinx
Let y, = Acosz + Bsinx such that

A'cosx + B'sinx =0

LK A'(—sinz) + B'(cosz) = secx

— B =1=—= B=z
sinT

e A/ =
COST

= A = In|cosx|

= yp = coszln|cosz| + wsinx

= G. S. y =y + yp = Cicosz + Cysinx + coszln|cosz| + xsinx



