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Differential Equations Ex 22.9 Q1
Here, dey-ky(x-kyjdx =0
dy _ ¥ (2 +¥)

ax h XZ
It is homogeneous eguation
Put K=

and,

S0,

1 v i
v+ 1) - (1) X
v+1-1
v +1+1

1

EDQ

= -logly |+ log|
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¥y ¥ -x

dx Vo
It i= homogeneous equation
Put o= WK

S0,

W 1 (wi's
v+ dy = -] —
Iv2+1 Iv +1 IX

f.. 2 1 d
v + | v = [
2 ws 41 vl x

% Dg|v2 + 1|+ tan™'v = ~log¢|+log|d|

+2 tan™! [ij =2log
*

}”2 +X2

X2

c
log —
X

[y

log |x2 + y2| - 2log|x| +2tan? {iJ =2log
X X

2, 2 42tant| 2] =2
Iuglx + 3 |+_tar'| {XJ 2log(c)
Iugl)(2+y2|+2tan‘1[i]=k

X
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dye _ yz—xz
ax Zxy
Itis a homogeneous equation

Put  wo=wx

Herge,

% aw
—— =t —
a e
Sa,
dy Wi ® o
Vot w —— =
e et

Cwio1- 2t

- 2
u:"v_—l—v2
dx v
2y =
1+v A

c
1+vi=2
x
2
[
1+}"_2=_
X X
x2+y2=cx
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Here, ﬂ:xhv, X =0
ax
ady Xty
av
[tis 3 homogeneous equation
Put Vo= WA

l:'l—y—'.f+4><':|l—l'g
adx a
So,
av X
W+ N — =
o X
o
VX —=1+V
e
o
fav ==
v =logle|+c
Y lo +c
< =109k

y = xlogl|+ox
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Here, {Xz - yz)dx -Zxydy =0

G‘_}f B X2 _ yz
ax 2xy
Itis a homogeneous equation

Put Ko= N

S0,

1. -6y y oS
-371-av? x
-Bv ax
1-w2  x
IDg|1—3v2‘=—3IDg|x|+IDg|c|

c

2—_
1- 3w _X3

2
3 3y
x7|1- =c

o)

XX—32=C‘
(*- %)
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& _xty
dte x=y
Here it i3 a homogensous equation
Put F=u
And
& &
S0,
1.'—x£=]:
& 1-v
av l+v
—=—=7
& l-v
xﬂ:l-;-";
d& 1=v
1-¥
1+v X
sl=v =
!JT“*'JT
E

.11_1- --!

fan ™ v—%]c-glh v =logx+e

-\_..

-t ¥
an— =
X

—log(xX + 3 |+e

[
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Here, 2Zxy j—i =x? +y2

dy _x%+y?
v 2xy

It i= a homogeneous equation
Put o= WK

and, d—=v+x—
o)

S0,
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Consider the given differential equation

2 dy 2 2
— = _2 +
X dx X Vo + Xy
2 2
_ dy _ x" -2y  +xy
adx XE

This is a homogeneous differential equation.

o dy dv
Substitutin =vyx and — =v+ x—_ we have
gy dx dx’
av -2V x P x XV X x

[ =
adx X2

v o122 4y
ax

dv 2
—=1-2
#de
dv ax
== =
1-2v? X
2oL x
2
dv dx
- . 2—2f7
— | -V
7]
=;.f D'I,.-' =2fd_)<
(=
vz
(L 4y
= Jf log ‘“? =Zlogx +logC
vz
o1 14
_+_
1 Vi o ox
ﬁl 1 y =Zlogx +logC

L
1 [x+w'_
V2 \x-p2
#Iog(%Jfﬂog&z
[z
()"

0g
og J=2Iogx+|ogc
0g

==
==
==

J= Iogx2 +logC
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Here, xyd—y =x2- yz
ax

dy P
ax My
[tis ahomogeneous equation

Put o=y

ay e
and =Wt N —
ks ol
Sa,
gy xZowiy?
Vo I =
Pt
de _ 1-w*
dy v
de _ 1-pw?oyp?
Iwhs W
gv  1- 27
N =
Iwhs W
W o i
2dv=—
1-2v A
— o
1420".#=—4j—
1-2v ke

Iug|1 - 2v2| = -4log|x|+logc
z
W c
e
X2—2y2 (o}
)T
x* {XZ - 2y2)= c
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x x
Here, weldy = {xe}’ +y]dy

x
dv _wet 4y
ay x
ye!
[tis 3 homogeneous equation
Put Moo=y
(e is (wlY
and —=v+y—

So,

[evd'.f:Jd—y
¥

e =logly|+c
x

eF=IDgy +cC

Differential Equations Ex 22.9 Q11
ay z 2
Here, x%=Z =
ere, x = HEENY + )
G"_y _ xZ +ay +y2
s xZ
It is a homogeneous equatan

Put W= WK
e Qv
and oo
s ok
S0,
dv x4 xww ey ®
Vot x T = >
I X
Xd—v=1+v+v2—v2
i
Xd—v=1+v2
(ols
v _ oy
1+we X

tan™'v = loglv|+c

-1
tan m log|x|+c
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Here, (yz - Exy)dx = (Xz - Exy)dy

dy _y?-2xy

ax xz—Exy
Itis a homogeneous equation
Put o= WK

dy e

d —-= —_—

an = Vot =
S0,

Vot N — =
e ls 1-2v
dv_vz—Ev_
o ls 1-2v
_vz—Ev—v+2v2
1-2v
gy T -y
e
o by 1-2v
1- 2w (oi's
z—g'l,z=_
B(V —v) A
-l 2v -1
_(2 ].jl,z=d_x
IC R VL X
j_dg"”z‘l V=_3jd_X
W -y X
IDg|v2—v|=—3IDg|x|+IDgc
= _ -
W —v-X—S
z
L OO )
s e e
= [y
- e i
¥ ¥ "
X[yz—xy]=c
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Here, Zxydy + {Xz + Eyz)dy =0
dy 2xy
dx  x® 42yt
It is a homogeneous equation
Put Ko= N

and

S0,

av Dy
VN =

i w2 EvExE

X_ —_—
dx 14 opeE

z
I1+2v3 v=[d—X
Wo— 2 N

1+ 272 _ 1+2w*

- 2y ) W {1—2v2)

1+ 22 _A, Bv+c
v(l—Evz) voo1-ay?

14 22 A{1—2v2)+(5v+cjv
v{l— 2v2) v{l— Evz)

1+2v% = 4- 2402 + Bv? +ov
1+2we =v2|1—2a4 +B)+cv+a4

Comparing the coefficients of like powers of v,

A=1

c=0

24 +8=2

—2+8=0

E=4

1+2v? 1 4y
=_+

vovd v 1o op?

1+2v? 1 [-%)

V—EVS_; (1—2v2)
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Here, axZdy = (3xy +y2)a‘x

dy _ 3xy +ye
dx  3x2
Put Vo=
and RSP O
J

So,
z
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(il X

Here, —-=
dx 2v+
It is a homogeneous equation
Put W= My
and d—y=v+xﬂ
o e
Sa,
il X
Vo N — =
dy 2vw X
e 1
VAN =
dy 2w+l
G"V_ 1
gx 2w+ 1
gy 1-2wE oy
r)'s 2v +1
2 1 o)
IL.ZG"V= il
1-w-2v A
2v +1 o
_Iz—dv=1_
2w+ -1 X
1, 442 -
2 2viiyv-1 X
4 +1+1 rl's
2 -y
2vT 4+ -1 X
;w+1 [ ; 1 V__EIG"_X
2y +w -1 2y +w -1 X
;W+1 +lj 1 V__EIG"_X
2wty -1 2 2, ¥ 1 X
2 2
4+ 1 1I aw _ IG"X
2vZ v -1 = 5 17 (1Y 1 u
VELEV | = |+ =| - [=] - =
4 4 2
d 41 1 v o
z =l z 7= -2l —
v +w -1 2 1 2 s
v+ - | =
4 4
1 3
11 YtoT 2
|DI§||2V2+V—1|+—>< log 4+ 4 = -2log|¢|+loge
2 3 1 3
2= W+ —+ —
4 4 4
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Here, [x +2y)dx -(2x -y]dy =0

dy v +2y)

ax (25 - ¥]
Itis a homogeneous equation
Put b=y

d—y=v+xd—v

(wirg X
Sa,

av X+ 2w

Vo N — =
i 2x - wx
av 1+ 2
VoK — =
o 2w

tell _1+2v—2v+v2

o 2-v

— dv - —adwv =]
I1+'.f2 [1+v2 IX

2 tanlv - %Iug|1+ v2|= log|x|+loge

1
2 tan v = logxe +IDg|1+v2F

1
- L
gty o {1+ vz)z e

1
it [[y?+ 522
g ¥ =k
X
- 1
2ran L =
e ¥ o= {yz + X2)2 c
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Put o= WK
dy (el
and =N —
s rl's
So,
avyww v
WX — = -1
dx xZ
R
s
el =
N—=—=V- -1-v
(v 'S
Xd—v=—'\ll'.32—1
(v 'S
v rl's

J =)
21 X
Iug‘v +afv?- 1‘ = -loglx|+logc
{i+ N lJ i
X X
v+ afvi-xt=c
Differential Equations Ex 22.9 Q18

ay _ ¥ ¥
ol ;{Iug{;J+ 1}

It i= a homogeneous equation

Put o= WK

and d—y=v+xﬂ
s rl's

So,

v vx{ [vx] }
V4w = alog| —|+1
(oi's x X

v+xdv viogw + v
ax

Xd—v=vlugv
(el

;G'.V = d_X
vlogw By
loglogy = log|x|+loge

logw = xc

Iugi = NC
x
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' » Pl Tl
i-lq.jﬂl ¥l
de x L x )
Here it is 2 homogensous equation
Put y=u
And

;;l'l.-'é X
S0

V4 xdr—r+ 51V
o

:a:ﬁ"r =s5nv
a&

cosecudy -E

X
-
Icmmm -F.'-.'

leg m.r:;L =log x+loge

E

Bn==0Cx

G

taﬂ_‘i = (O
2x
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Here, widx + (xz—xy +y2)dy =0

Itis a homogeneous equation
Put W= WX

and d—y=v+xﬂ
(o b's (o 's
S0,
vex it
ax wC wuw +wix”
Y T 1-v +v?
v -y

e —
axy 1wty
_—vz—v+v2—v3
- z

1-v+w
ol VR

E_vz—v+1
vz—v+1dv_a'x
—v{1+v2) o

o)
1+ws v X

—]Edv+j;2dv = sk
W 1+w e

~logly|+tan~tv = lagf¢|+logc

log X+ tan? [i] =logc
W X

tan [iJ = logxe - Iogi
o ¥

tan (iJ = Iug{ﬂJ
X X

tan (iJ = logfoy]
X

o
et [x] =y
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Here, [x X2+y2—y2}dx+xydy =0

y2 - x |'X2+y2i|
oy

[tis a hamogeneous equation

Put [N

@ |
iy

and L ==

S0,

Letl+w” =
2vdy =gt

%xE t = —IDg|X|+IDgc

c
1+v? =logl~
Fr? 1o

2 2
=log

KE 4y
Jx?+v? = xlog <

X ‘

[y
L1
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Herge, xd—y=y—xc052[£J
(e its x
- 2 X

dx o
Itis ahomogeneous equation
Put o= Wy
and d—y=v+xd_v

e [
Sa,

e 2
VX — =V - costw
ax

e

2
M o=V —COS"W -V
Qe
e 2
¥ = —costy
ax
dv  dv
cos?y M
[sec?vdy = —jd—X
tanv = -loglr|+loge
¥ c
tan—=1log|—
x gx‘
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Here, Y cos [EJ iy — {i sin [i] + Cos {i]}dy =10
x X ¥ X X

¥ W
—Cos| —
dy X [X]

ax ¥ cin {iJ + COs {iJ
¥ X X

Itis a homogeneous equation
Put W= W

and d—=v+x—
)

S0,

1.
— SNV + o5
W

dv _ wicasw
dx SNV + v Cosy
Xd_v= vicosw
dx SNy +V Ccosw
de _ vicoswy - v siny —vecosy

o Siny + W Ccosy
adv —vsiny

N—=
dx  sinwy + v coswy

Sinw + v Ccosy oy

: dy =
vosinw o

j[£+ cutv}jv = -loglx|+loge

v
c
X

logl|+logsiny|=log

logl sinv|=1log ;‘

c
X

(3] -

v
ySII"I;‘—C

|v 5irw|=
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Here, Xylag[i]dx +{y2 —leng[i]}dy =0
¥ ¥
leug[i]—yz
¥

xylog (i]
¥

It is a homogeneous equation

g _

Put N o=y
and Gli—v+ d_v
dy ydy
S0,
vzyzlug[ﬂ]—yz
aw %
v+yd—=
¥ vylug[ﬂJ
¥
dv  vilogy -1
Wy —= —=———
dy viogw
av vilogy - 1
ay vlogw
av vZlogy - 1-vZlogy
ady vlogy
dv -1
dy  vlogw

[wlogwdw = —jd—y
¥

IDng]vdv—jlxjvdvdv = -logly|+logc
W

Itegrating it by parts
z 2

W 1 w c
—1 —x—av =log|—
5 ngjvx 5 W Dgy‘
flugv —E[va‘v =log -
2 2 W
fID|;|V—£=ID|;|E

2 4 W

f Iugv—i =I|:|gE

2 2 %
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i R -

[ : :"' I |
{1+e7 |dk+e?|1—— |dv=0
' J (-
Here it 15 a homogeneous equation
Put x=w
And
—=V+ yV—
& @
50,
i By
.E"'rl—E i
E:— L :'-"'.
& )
{1+ |
I"k. <
L !
) O
:‘:1_;
& \7y)
I | B |
\ J
__&{l-v)
(1+&)
& e{l-v)
y—=——— ¥
“dy {1+
- (1-v)-¥(1+e")
(1+e)
(1+¢) &

- (1-v)- Wl+e .'|| ¥

T+yert=¢
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Here, (Xz +y2)g—y =gx’- Xy + Eyz
1

ay _ Bx? - 3xy + 2y 7
A R

Itis a homogeneous equation
Put o= WK

and d—y=v+x—
S0,

dv  Bx® - Bwww 2w x?

o by 14w<
de _ 8- 3w+ 2v®
X T

_ B=3 +2vZ -y -3

2

1+w
gy B- v 2w
N =
ol 14w
1ws (o i3
8-y + 2w M
2
1+w G,V:G"_X
4(2—vj+v2(2—vj x
1+w7 G.V:G"_X
4(2—vj+v2(2—vj x
2
1+w e G"_X ___M:I
(4+v2)[2—vj M

14 we _Av + &8 c

{4+v2)(2—vj P +2—V

142 (Av+5j|:2—vj+c(4+v2)

(4+v2)[2—vj (4+v2)(2—vj

1+v¥=2Av - Avi+ 28 - By + 4o +ov”

14+v?= vz(—ﬂ +C)+ v[2A-B)+28 +4c
Comparing the coefficients of like powers of v

-A+c=1 “‘(i]
2ZA-E8 =10
=  B=24 -~ (i}
28 +4c =1 -~ {iii}
Solving equation(i), (i) and (iii)
PR TR M
g 4 g



Using equation [4)

o)
__V__
ja—jdwrij_ldv:jd_x
44y g 2-v X
—EI V+22d.,,+5] 1 dv:jd_X
B 44y g 2-w X
. T 2dv_31 12r_—w+51 1 dv:jd_x
8 4+ B gty g 2-v X

3 3 mge ¥ Wk
_Elug|4+ v2|— Etem 15— §I0g|2—v|= log|x|+ loc

2 Etan'l[i] 3
= Iu:ng|4+v2|1'5 +loge ® %/ +log(2 - v)E | = log|xc|

53 —Stan'l[i] 05 i
(4+v2)15xes 2 X(E_V:IS:;

5
oty sur(z)e o o
: SR
5
(4Xz % 5”2)% x [2x - }f\_8= c eétan_l[zi]
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Here, (Xz - Exy)dy +(X2 - 3xy + Eyz)dx =0

dy x2 - 3xy +2p2

o Dy - x*
Itis a homogeneous equation
Put o= WK
e e
and —— =W 4N —
e dx
S0,
v x% - 3xwx + 207
Vot —— = -
e 2xvn = X
de o 1-3w +2v2
e 2v -1
XG"V _l-vavi-gviay
e 2v -1
de iRy
dx 2w -1
2v -1 a
fw iV =_X
1-2v X
1-2v a
el
1-2v X
[av =_I'ji
x
v = -logl|+C
Y% Hog x=C
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Here, x Al Vv —x cos® [5]
o X

45 y—xmzz(ﬁJ
dx X
Itis a homogeneous equation
Put o= WK

ol v
and D e B
e is (wi's
S0,
2| WA
Vi — & CO5° | ——
v X
VN —— =
e is X
z
V4N — = — COS5° W
e )
N —— =W —COS5W -V
e is
v 2
XN =-Costy
e ls
e (wi's
cos?y »

[sectvay = - o

tanv = -logl|+logc

y
tand = |
LUl (210

Lo
Es
Differential Equations Ex 22.9 Q29

Here, Xz:y y=2-.|ly2—xz

£l

dy 2«.|'y2 e +
s X

Iti= a homogeneous equation
Put o= WK

e v
i aEfes el
an = Vo o

So,

av 22?5 b

o iy X

d = .
v+x—v=2 VIR Wsy

ax
Xd—v=2«,|'v2—1

v+ X

(wi's

lolls o i
| =2 =

We -1 X

Iug‘v +~v? - 1| = 2log x|+ loglc|
log v ++v?-1|= IDg|r:x2|
v o 1= |r:)(2|
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Here, x cos [ij (ydx + Xdyj =y sin [ij (Xdy - ydxj
X X

VN COS [iJ +x%cos [iJ @ Xy sin [EJ - yZsin [iJ
X a b d X X

dy —y25in[£J—xy CDS{%J

ax x%cos {EJ—X}f 5in[£}
x x

d -\ COs {%J - vZsin {%J

N

ax x%cos {—J - Xy sin {KJ
X X

Iti= a homogeneous equation
Put o= WK

ol e
and —y=v+x—
e ls (wi's
So,
W o oo
—¥Ww COS| — |- v N “sin| —
e X x
Vo N — =
(wi's 2 W e
xeoos| |- xwwsin| —
X X
gy —vooswv - w2 siny
N = _ -
(wi's COSWY — W Siny
de W COSY - ¥ SinV — v COS W + W2 siny
(wi's COsY — W Siny
de _ -2vcosv
G COsY —wsiny
COSY — W Sinw s
[ —————v = -2 —
W COsw X

j[i— tanv}dv = —Ejd—x
W x
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Here, {xz +3xy + yz)dx -x%y =10

dy  x% +3xy+y?

dx  x2
[tis 3 homogeneous equation
Put Vo= WA

dy v
and —— = N —
ax e
Sao,
v X B bt
Vo =
dx X2

ol
Wb — = 14+ 3 +w”
o

Xd—v=1+2v+v2
"
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dy

Here, (X—yjd—=x +2y
2t

dy K+ 2y
dx w—
Itis a homogeneous equation

Put W=

and

S0,

N+ B
No— W
1+ 2v

1-v
1+2y —v +v?

=
Pl

a‘x
1-w

1-w

14w+ w2

1-w

I|:u;||v2 +v + 1|— 3[%] tan~!
IDg|y2+xy + x | 243 tan '1[
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£

Ey +x]

x+3



(Exzy +y3)dx + (xy?' +3X3)a‘y =0
ay 2ily 2
dx 3w - xy?

It is a homogeneous equation

Put Ko= N

and — = 4N —

S0,

adv PxBuw 4w
dx BT - el

dv 2w T

dx 3oyl
_2v+v3—3v+v3

3-yp2

dy 2

N =

dx 3o

3- 2 rl's

| ——av=]

2y - X

3- 7 A Bv +C

V{EV ) {Ev —1)

I-w —A(Ev —1) (Bv +c)(v]
=24v? A+ Bv? pov
3-vi=(24+8)vioy - A
Comparing the coefficient of like powers of v

A=-3
=10

and 2A+8=-1

= 2(-3)+& =-1

= g =

S0,
j_—dv+j—div v=]d—X
W 2 -1 A
R P A i
W 4 ot _q ks

-3logp|+ ZIDngz - 1|= log|x|+ logl|

-12logly|+ 5|Dg|2v2 - 1| = 4loglx|+ 4logf|



|2y2 g X2|5 _ et [i}lz

12
2|5 14_4 ¥

|2y2—x =X

Lh

2
Zedp12 o2 0

Xty
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£ l=n
x % y+x5|n[XJ

dy y—XSiﬂ{%J

(ol x
It i= a homogeneous equation
Fut Vo= Wy
and o Vo o

e dx

S0,

de Vo= SinW —
(wi's

ax

[cosecvdy = -]
x

c
loglcosecy + coty| = - log=
X

X
loglcosecy + coty| = log—

[ ] -

cossec| < |+ =

il 5in[£} &
X



[l + Cos EJ
g

.

5in{£} &
X

: b b 1+|:05i

X osin [;J & [ X]
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wax + {X log [ij}d}f -Exdy =0
£
Y J B o g

+xlog| &
4 g{x e e

@y _ ¥y
ax 2x - x |DI§|{£J
x

Itis a homogeneous equation

Put o= WK
d—y-v+xd—v
ax ax
S0,
Vo — = il
ax VX
2x - xlog| =
X
av__ v
dx  2-logw
dv v -2y +viogy
e 2 -logv
logw - 2 =_Id_x
v (logw - 1] X
Let lagwy —1=1¢
Lav =gt
W
t-1 dx
R PN puli
(S pe--2
t—lu:ug|t|=|u:ug£
x
c
logy - 1log(logy - 1) = log —‘
x
logr-1 _ c
loge —Iug'ugv—1|-lug;

el-:-';[ei] _ ;"':"3"” _ 1|

i=£'ugv—1|
e

4
L1
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¥ =C1{|Dg



{Xz +y2)a‘x = 2xydy, y(1)=10

L’_J._y ) XZ +y2
ax Sxy

[tis a hamogenues equatian
Put o= Wy

and B

2| = log

C
£l

e - ¥ = x|
Puty =0, x =1
1-0=c
c=1
Put the value of ¢ in equation (i},
e -y ¥ = Il

{x2 _ yz)z 2

Differential Equations Ex 22.9 Q36(ii)



¥ G‘l_}f

Here, xEx - +x— =10, g=0
yo+x = y (&)
¥
dy _y-xe*

Qdx X
Itis a homogeneous equation

Put Vo= W
and I

Sa,

rx

o s X
de =v-—g" -y
o=
XG"—"{=—.5-‘r
iy
]—e'”a‘v=]d—x
x

g" = log |xc|

v = log{log|xcf)

% = logloglx|+ &
y = xlogfloglef) + & - (i)

Put =0 5=8
0=elog(loge) +&
O=ex0+k&
0=k

Using equation (i),

y = xlog(log|x|)

Differential Equations Ex 22.9 Q36(jii)

dy ¥ ¥ ’
= ==+epsec == y(1)=0
dc x X :
Here it is 2 homogensous equation
Pat y=wu
And
ay av
— P ) —
d d
8o,
v w ¥
Vo X e B e = GOS8 =
&t x z
x‘#—» COSEEY —¥
= 5
= =CD58CY
dv _ ek
cosecy X
; e
[ R T e ——
X
—cosv=—log Jx|+¢

—cos? = —log|x|+e¢
X

Now putting y =0,x=1, we have
c==]
Now

—cos2 +1=—lo
z 2k

1(:-g|x|-'c-:>5l -1
X

Differential Equations Ex 22.9 Q36(iv)



[xy - yz)a‘x - xzdy =0 ¥ (1) =1

dy _xy-y?
ax )(2
Itis a homogeneous equation

Put o= Wy

and =t —

So,

_Jidv = d_X
X
1
—[—;]=I0glx|+c
i=ID§||;<|+C
¥
Puty =1, x =1
1=
Using equation (1],
% =y [loghe|+1]
~ X
Y= Tioa ]+ 1]

Differential Equations Ex 22.9 Q36(v)



dy _ ¥ix +2y)

ax X|:2X+y:'jj yit=2

It is a homogeneous equation

Put o= WX
dy e
d A hulll
an _ Vot e
S0,

qv v (3 + 2va )
dy X(EX +vxj

av v il+2v)

XE (2+vj B

XG"V v av® gy

(wi's 24w
dv_vz—v
-
24V g, O
Vo X
24w o
| =—av=]—
W -y N

2+ A &

V-1 v o v-1
2+v  Alv-1)+8v
vy - 1] v -1)
2+v =(A+8)v-A

Comparing the coefficients of like powers of v,

A=-2

A+E8 =1
= -2+&8=1
= g=73

Using equation (i),
[ =2ay +3)—Lav = 12X
W V-1 E's

-2logly|+ 3logly - 1| = log x|
v - 1|3 = v
R

X3

Differential Equations Ex 22.9 Q36(vi)
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(y4 - Exgy)dx +(X4 - 2xy3)dy =10

dy 2y -yt

dx  x¥-2xy®
It is a homogeneous equation
Put o= WA

S0,

dv 2w —wt o popt
W -
o 1- 2y

o il vy

g 1- 2y ?
R

f 1-2v v o G‘_X

v(v3+1) 3

+

1- 27 A, B v o+ 0
oW+l wEopgi

v(v+1:|{v2—v+1)

1- 27

= AV + A+ov® - Bu yov 4w’

A{v3+1)+Sv{v2—v+1)+(cv+Dj(v2+v)

1—2v3=v3(ﬂ+5+cj+v2[—5 +C +Dj+v(5 +D:]+.-4

Comparing the coefficients of like pawers of v

A=1
E+0 =0
-8+C+D =0

A+E8+C=-2
Solution of equation (i}, (i), [iv), (v) gives
A=1 b=-1 c=-2, x=1
Using equation (i,
1 2v -1 G"_X

1
Bl (PP Fv - dv =
Iv I'.f+1 vEi w1l Ix

log|v| - logl + 1] - I|:u;,||v2 -+ 1| = log|c|

W
log

= log|xc
|- eal]

Differential Equations Ex 22.9 Q36(vii)
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Here, x {X2+3y2)dx +y{y2 +3x2)dy =0, y(l)=1

dy x(x2+3y2)

It is a homogeneous equation

Put Wo=
dy av
and —— = V4N —
ax e i
So,
( z b 2)
awv X x4+ 3T
AN o= z.2 2
dx vx{vx + 3x

ax v{v2+3)
_—v4—6v2—1
W v2+3)
v(v2+3) g
7 7 dC =~
VBV +1 *
4wy 12v dx
4 z V=4 ——
W+ BT 41 M
c
Icn;||v4+Eu'.f2+1|=||:|g—4
b
|v4+6v2+1|= %
P

|y4+6yzxz+x4|=|c|
Put =1 x=1
(1+6+1)=c
= c =8
Putc =8 in equation (i),

{y“ +xtt Euxzyz) =g

Differential Equations Ex 22.9 Q36(viii)



{xsinz[EJ—y}dx+xdy=D
%
-l _
{xsm [—J yrdn = —xdy
%
sinz[EJ+E=di.. (i)
) ox dx
Lety = £
%
dv  dy
YT T I
From eq (i)
_ dw
SINFW + 0 = W+ W
dx
_12 du=ld><
Sin® v %

Integrating on both the sides we have,
1 1
dv = | =dx
Isimzu -[x
—ootv =loglx)+C

—r:ot[EJ= logixd+ T, (i)

Putx= 1y = ;1 ineq (i

- mt{%} =log(l)+C

C=-1
From eq [ii] we have

- oot[%} = logix)-1

Differential Equations Ex 22.9 Q36(ix)

L

4:1'5.1'113;I”;'_ |[—¥ e+ ady =0
Here it i= 2 homogensous squation
Pat y=w
And
B _yex®
e e
S0,
1-+1£=—Siﬂ:'l ikl Pl
dx Lx) «x
1'i=—sin ¥
cﬁ:
dv
sin’ v X

cot|y |=legld



.t

x?;—} +xdn = |=0y(2)=x
x

XS

Here it is 2 homogensous equation

Puot y=u
And
& &
S0,
1+x£ LA e
& x \
xﬂ ==gnY
b3
dv _ dt
sy x
cosecvdy =—%

=log(cosecv+eoty)=—logx+¢
Now putting ymg, =2, we have
¢=0.301
Now

# PR

o FaTh
—log| cosec| = |+cot| = | |=—log x+0.301
| \x

b W Lo

Differential Equations Ex 22.9 Q37

Zonsider the given equation

ydy _ Y
xOCOs [;JE_FCDS[XJ +x

This is a homogeneous differential equation.

o dy dw
Th b t t = d - = + -
us, substiuting v = vx an T W de

in the above equation, we get,

WX dw WX
¥ oos | — || v4x 2= | = vxcos| == |+x
¥ dx ¥
WX

= COos v {u +x ﬁ} =yVoos {_J +1
dx %

dw
= YOOS W HXC00S ud_=uoos w41

x
= xO0S ud—u=1
dx

dx
= cos vdv=—2—
¥

Integrating both the sides,
= _[cr:@ wdv=[ &
X

=szinv =logx + C

= sin[;J =logx + C...(1)

Given that when x = 1, v =

=



Substituting the values, x = 1 and v = ;

in eguation (1), we get,

T
= sin % =logl+ C
:‘,~S|H[EJ=D+C
4
1
= ___ =
N

Subsituting the value of C, in equation (1) we get,

sin[EJ =logx + 1
X 2

Differential Equations Ex 22.9 Q38
consider the given eguation

(-~ 2y
dx

This is a homogeneous equation.

Substiuting y=vx and d—y={v + xd—vJ in
ax ax

the above equation, we have,

[x—vx}[v+xj—i}=x+2vx

v
1- —|=1+2
= | v][v+xdx] +

:~v+xd—v= 1+ v
Ix 1-w
:>Xd—v= 1+2v_v
or's 1-w
:»xd—v= 1+2v —vfl-v)
or's 1-w
ixdv _ 1+2% -y +w?
dw 1-v
2
:>Xd—v= l+wv+w
ax 1-w

:~ [1-v)av _dx

(1+v+v2) X

Integrating on both the sides, we have,



Integrating on both the sides, we have,
[1-v)av dx
I(1+v+v2) IX
3 1{2v +1)av I
2'[(1+v+v2) Iz(l+v+v2) I

3 Ay [2v + 1)av dx
'[ 2, 1 3 2'[(1+v+v2) I_
4

{2v+1]dv ,j_x

S P T e R
[;][?] ( )

1
igxitan‘lv+§—llog(l+v +v2)=I0gX+C
2 B 32
2 2
:M.Etan‘lEiél—%log(l+v+v2)=logx+c

[
L
-z

= 3 tar? i - lIr::ug[1+ [EJ + [if] =logx + ... (1)
NE] 2 x) \x

Given that when x =1, v =0
Substituting the values, in the above equation, we get,

:>u'§tar‘|‘12x[:l+ 1—%Iog{1+ 0+0%)=logi+C

NE
1 1
= E3tan! —-Zx0=0+C
Nl
=0C = z
V3 xz
=C=_"_
23

Thus, equation (1) becomes,

A tant z(g—}l - %Iog[l + {KJ + {£ﬂ= logx + ——

NE x ) A\x 23
= Bram 2 X L T ogx + Llog 1+[£J+[£T
3 243 2 X X
a2¥+x T X4 xy + ye
= 2.3 tan™! - =logx?+lo
3 PNEREN I g[ﬁ—x
Sy +X om
=B tan =2 - D logfx? 4 xy o+ 2
B B af y +y7)

Differential Equations Ex 22.9 Q39



dx x4yt
d_i= xlv el
_+_

Voox
Letu=E

%
dv dy
Koy = =L
d><+ i

xd_v+v= 1
T
W
[—ig—l}du = idx
TREY by

Integrating on both the sides we have

i—Ir::ugx.f=lx::ug><+l$

2y?

% iy .
:2—f=log[;x><J+C ......... [ii)
Putx= =0,y =1
O=log(1)+C
C=0

From eq (i) we have

XZ

5,7 = o9lv)





