Chapter - 9
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Exercise 9.4

Question 1:

(.\'3 + .\‘)')d_\' = (.r: +y )(‘/x

Answer

The given differential equation i.e., (x> + xy) dy = (x? + y?) dx can be written as:

dy x*+y°

g B o>

dc  x*+xy ( )

\: + Vv
Let F (. = :
etF (%) v+
AP H(Ay)  EEE

Now, F(Ax,Ay)= *_(,M ) Sty A/ @B ()

(Ax) (ax)(4y) s

This shows that equation (1) is a homogeneous equation.
To solve it, we make the substitution as:

Yy = VX
Differentiating both sides with respect to x, we get:

) dv
— \.’ + _" —
dx dx

dy

Substituting the values of v and dx in equation (1), we get:
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P4 (w
v+.\-i r’ (vx)
dx X’ +.\'(\'t)
dv I+
SV+x—=
dx 1+
v 147 _‘__(I+v:)-v(l+v)
Tdv 1+v | +v
dv 1=
X— = —
dx  1+v
= lﬂ]=d\'=£
l-v X
2—I+v) dx
= =~
|—v X
B ;
= — —]]d\‘=‘—h—
l—v 2

Integrating both sides, we get:
-2log(1-v)-v=logx—logk

= v=-2log(l-v)~logx+logk

=>v= Ioglr—kgl
x(1-v)

Vv
=2 =log| ———
X yY
x ]_:]

X

V i kx
=>==log :

X | (x-y) }

kx :

(x—3)

= (x-y) =kve -

=

This is the required solution of the given differential equation.
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Question 2:

, X4y
l,‘ —e

X
Answer

The given differential equation is:

Thus, the given equation is a homogeneous equation.
To solve it, we make the substitution as:
Yy = VX

Differentiating both sides with respect to x, we get:
dy dv
- v+ X

dx " dx

dy
Substituting the values of y and dx in equation (1), we get:

dv  x+vx
V4 X—=

X X

dv
= Vv+x—=I1+v

dx
\ﬂ =1
dx
=dv= il—‘—

X

Integrating both sides, we get:
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v=logx+C

y y
= =~=logx+C

X
= y=xlogx+Cx

This is the required solution of the given differential equation.

Question 3:
(x—y)dv—(x+y)dc=0
Answer

The given differential equation is:
(x—y)dv—(x+y)dc=0

dv x+y
XX (1
dc x-y (1)
Let F(x.y) =",
x—y
& F(anay) =2 C Y _ 2 i)

AX— APV

Thus, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

Yy = VX
d d
— ;(‘)_I(n)
dy dv
—=VyV+XxX—
x dx
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dy

Substituting the values of y and x

dv x+w |+v

VA X—= = —

dx x-w l-v
dv_1+v _|+1'—\'(I—\’)
‘E_l—v - l-v

d _I-H':

E_ l-v

1= (/\-'-—-ﬂ

Integrating both sides, we get:

tan”' r—%log(l +\~")= log x+C

X /

-

afy) 1 )“3 '
= tan~ | = -;log I1+|= | [=logx%(
. R,

RPTRR
—,-y— =logx+€
g8

[y |
=tan | = [-—log
x) 2

o \

af y 1 ¢ s . 5 :
= tan”' '—J——[Iog(x‘ +‘v’)—logx']=lng.\'+(
% ‘

y l - ) ‘
= lan %J:;log(_\-- +y )+(

This is the required solution of the given differential equation.

Question 4:
(x% =y Jdv+2xy dy=0

Answer
The given differential equation is:
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(x% =y Jdv+2xy dy=0

b _2-r)

dx 2xy

(1)

Let F(\\)=M

2xy

F(/lx.,l)') - Ii()wt‘): _(,{_y)z ] _ —(.\‘3 - ,\':) e F('\_‘ ‘)

2(Ax)(Ay) 2xy

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vX
d d
=>—(y)=—(wx
d.\'(' ) d\’( )
dy dv
— =yv+XxX—
dx dx
[ ,
Substituting the values ofy and -‘-I'-‘—
dx
dx 2x-Vx)
dv vi-1
v+ X——=
dx  2v
\i{l_‘ _ Ve _\'2—1—2V2
de  2v RAl
({v ——(l+|_)
dx 2v
2v dx
= —dv=——
|+ v° X
Integrating both sides, we get:
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log(l +1’:)= ~logx+logC = logE
x

=1+v=

[ \'3} C
=>|1+=|=—
X X

hl 3
=>x +y =Cx

= |0

This is the required solution of the given differential equation.

Question 5:

X =—=x'=2y" +xy
dx

Answer

The given differential equation is:

5 (i“ ? )
X =—=x" =2y +xy
dx

dv _ x*-2y*+xy

“

dx x?
2 _n 2 1 3
Let F(x,y)= —
X
Ax) =2(Ay) +(AxWap) 2 =2v" + xy
F(/’..\‘./l,\')=( x) (Zy) +(2xN }):x 2_\‘ x) = 28p s

(}..\'): X"
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Yy = VX
dy dv
= ——=y4+Xx—
dx dx
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dy
Substituting the values ofy and :I:
dv  x*=2(wx) +x-(vx
e _ ( )1 ()
dx X
(I\' 5
= V+x—=1-2v" +v
dx
(h' >
= x—=-2v
dx
dv dx
1-2v'  x
| dv  dx
2 1 ) X
e
2
| dv dx
— e
2

BE £

Integrating both sides, we get:

|
+
%- I log \/IE =log[x|+(
“:9 s
-x\/i B \
1 ol
I 2 x 3 s
:2\/5]01__ - = log x| +C
V2 ox

l log|~* \/E‘l =log
22 Tlx- \/_2—l|

This is the required solution for the given differential equation.

.\'| +C
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Question 6:
xdy - ydx = \/.\': + v dx
Answer

xdy— ydx = J.\'l +yidy
= xdy = [_\'+ vt +y! ]d.\'
dy _ y+yx'+y’

dx x? (l)

o
Let I-'(.\'.r\')="*\\ 2.4

X

f W &3 JR—
AX+ f AX) + ).\')~ 1+ |_\“‘ + \':
v F(Ax.Ay)="— V(—_)—( Y) MY _ o Ny

AX s
Therefore, the given differential equation is @ homogeneous equation.

To solve it, we make the substitution as:

y = VX
d d
=—(y)=—(wx
cix(") d\'(n)
dy v
— =y+x—
dx dx

dy

Substituting the values of v and dx jn equation (1), we get:

’ VX + .\': +{vx :
SR )

dx X
dv ;
= V+X—=v+yl+V
dx
dv dx

=

Vv X

Integrating both sides, we get:
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v+

log =log|x| +logC

= log = log|Cx!

2 2
YHx“+y
"

= log = log|Cx]|

= y+x*+)y* =Cx?
This is the required solution of the given differential equation.

Question 7:
chos( 2 J+ vsm( v]}yﬂ: iysin[z '~xcos(£]}xd,\'
| X X ) X &

Answer

The given differential equation is:

() (-2
oz

a5, o

=l
Jmm[&)}
Je

-

(1)

,.|-

U
ool
el

ul-

Let F(x.y)=
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[ 14 :
I/hcos al +Aysin| — |+ Ay
1 Ax

L F(Ax, M

Aysin| == |- Axsin| == [} Ax

\ AX AX )

) )

xcos| |+ vsin 4 }y

— x) J
= \ a

{_Vsin[y - XCO8 JH.-.\'

“F(x.y)

'\_.
=~
-,
-
——

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = VX
dy dv
=S =Py =—
dx dx

dy

Substituting the values of y and dx in equation (1), we get:
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dv (.\'cos v+uxsiny)-vx
V+EX—=

dx (\'xsin V—XCOoS \') "X

dv  veosv4ysiny
>V+X—=———

dx VSiny—cosy
dv _vcos v+ siny
- y—= ¥
dx YSiny—cosy

dv _vcos v+ sinv—1’ sinv+vcosy

dx VSIiny —Cosy
dv 2vcosy
“dx vsinv—cosv

vsiny—cosy 2dx
= | ——— t]\' =
&

Vveosvy

( l) 2dx
=| tanv—— |[dv =

v X

Integrating both sides, we get:

log(secv)—logv=2logx+logC

:lg[ 5 J log(Cx")

secy 4
D( ]=Cx'
‘0

= secv=Cx"v

3sec( ] C-x*
X X

3
= scc('—] =Cxy

X
[\'J 1 1
=C08| — |=——=—r—
x) Cxy C xy

:>x_vcos(l]=/< [k=l]
X C

This is the required solution of the given differential equation.
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Question 8:
.x‘ﬂ—yhrsin[lj =0
dx x
Answer
.1'51‘1' —_\'+.\'sin{£] =0
dx x
dy ; [ )
= X—=y=XSIn |
dx X )

. V
y—xsin|
dy x)
b . ———

dx X

(1)

Let F(x,y)= =

Ay—Axsin ’ :\ ] y-—.\'sin(lj
\ AX

s F(Ax,Ay)=— : fe— 2= A E (X, )
x X

Therefore, the given differential equation.is.a homogeneous equation.

To solve it, we make the substitution as:

Yy = VX
d d
—(y)=—(wx
dx d\'( )
W AV
dx " dx

dy

Substituting the values of y and dx in equation (1), we get:

13 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Chapter - 9
Class 12 Differential Equations edukalpclasses.com

dv  vx—xsiny
VhX—=———

dx X
= y+xX—=y—siny
dx
dv dx
sinv x

i
= cosec vy = -~
X
Integrating both sides, we get:

C
loglcosecv—-cot v| =—logx +logC =log -~
X

y y) £
— cosec| — [—cot '—J=—
X X X

i < )
= .\'[l -cos('—J] - Csm['— 1
x x )

This is the required solution of the given differential equation.

Question 9:

vdx+xlog [ 4 )dy —2xdy =0

X

Answer
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ydx+x log[l ]dy =2xdy=0
x
= ydx = [2,\’ -X l()g[ 2 )] dy
x
= % = ; (1)
“ 2.1‘—xlog( 2 )
%
v
Let F(x.y)= : —
2x-x Iog( ) |
\ X
s F(Ax,Ay)=— < W = 4 = ANE(x )

2(/1"_)_(”*\.)'(”‘-’[ /:’\. J 2x- |0g( "‘)
AX X

R Ve
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:
y = vX

dy
= —=—=—(n
dx d\'(‘r)
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16

]

d
Substituting the values ofy and -

dx
v w
VHX—=——
dx 2x-xlogv
dv v
=D V+x—=
dx 2-logy
dv v
S yX—=—-y

Tdx 2-logv
dv  v—-2v+ylogy
D X— =
dx 2=logv
dv  vlogv-v
D X—=—
ax  2-logv
2-logv dx
— ==
v(logv=1) by

A
14+(1=logVv f
| *Q_'zg_l)Jdr:ié

‘ r(log\'—l)v

L X
Co 1 d
- ——ldyr = —
I_\'(log\'—l) v X
Integrating both sides, we get:
1 1 1
————dv— |—dv=|—dx
I\‘(Iogv-])” Ir” I.\“
= IL—logr =logx+logC -(2)
v(logv—1)
= Let logv-1=¢
d dt
= —(logv-1)=—
dv( - ) dv
1
v odv
dv

= —=dt
v

Therefore, equation (1) becomes:
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t/
= I‘I—, —logv=logx+logC

— log(—log(l)= log(Cx)
b o

X

y

= log:log[%)—l]—log(f] =log(Cx)

-

= log =log(Cx)

X

edfoaf o

= log[l) —-1=Cy
x

This is the required solution of the given differential equation.

Question 10:
x = .\
l+e' |dx+e' (l— - Id_r:O
.‘~ s

Answer

(I +e' |dx+e’ [l——'\;}d‘: =0

-‘ ? ’

:>(I +e' ]dx=—e-' (l—i]d.l‘
y
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d _"T('— XJ
by y
== T (1)
dy =
1+¢’
v
Let F(x,y)=——=.
|+ e’
NPT N
H-2) S
{ LY ) 3 n
5 F(Ax,Ay)= — <= 72" F(xv)
|+L"':' I+e'
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:
X = vy
d d
=>—Ix)=—/(w
)= ()
dx dv
—=v+y—
dy dv
dx
Substituting the values of x and T
y —e' (1=v) '
L A U.)
dy l+e
; dv _—e' +ve'
T dy 1+e'
i dv _ —e" +ve' —v—ve'
“dy 1+e'
dv v+e'
= y—=- :
dy |i|+e :|
1+¢ dv
= dv=——
vie v
Integrating both sides, we get:
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=log(v+e")=—logy+logC= log[gj

. -‘
N -
=>|=+e [==
¥ ¥

=>x+ye’ =C

This is the required solution of the given differential equation.

Question 11:
(x+y)dy+(x—y)dy =0, y=1whenx =1
Answer
(x+y)dy+(x—yp)de=0
= (x+y)dy=—(x—y)dx
dv —(x-)

>—=——"" (]
dx x+y (1)

Let F(x,y)= 1(—‘_:— ‘)
X+ y

, —(Ax=Ay)y ~(x=¥) .. ..
o F(Ax,Ay)= (}n'—/'r = Ec+v )=/1 F(x,y)

Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

y = vx
— 4 §Y =i(v.\')
dx dx

dy dv
‘F + "' —
A dx
dv

Substituting the values of y and dx in equation (1), we get:
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dx X+vx
dv  v—1
DV+x—=——o
dx v+l
\‘ﬂ _y=] e v—l-v(v+1)
Tdx v+l v+l
\_ﬂ_ v_l_v: -y _ —(1'4'\’:)
" dx v+l v+1
v+1 ;
= ( ) dv=-— d—‘
14+v° X
v 1 dx
= -+ = |dv =——
I+v" 1+ X

Integrating both sides, we get:

1 : :

—|0g(l+\" )+Ia[] ’ V=—10g Y+k

2

:>log(l+v:)+2tan" p=—2log x+2K

= log[(l+v:)«x3]+2tan"1':2/(

=N 1og[[1+ Y J..\-3J+2tan-'l =2k
x

X
= log(.\': +,1':)+ 2tan”' L =2k w(2)
x
Now,y =1atx = 1.
= log2+2tan~"1=2k
n
:>log2+2xz=2k

= §+|(>g2=2k

=

Substituting the value of 2k in equation (2), we get:

2 v wm
log(x* + 7 )+2tan '['—) =—+log2
x 2

&

This is the required solution of the given differential equation.
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Question 12:
xdy+(xy+y’ )dx=0;y=1whenx =]
Answer

xTdv+ (.\3-‘ +y’ )dr =0

= xldy=—(x+)")de

Lo Awe) 7l
dx X’
Let F(x,y)= _—(B+i—)
X
Ar ik (AN Sy
F(/lx./l,\')=[—ri—+(“) ]= —(\}jl‘- )=1‘-F(x,y)

(ﬂx): ;o

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = VX
d d
=—(r)=—(=)
dh dv
—=y+XxX—
X dx
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?

Substituting the values ofy and —dl

dx
T —[.\*\5\'4»(1',\’):] i
V+x—= - =—yp—v’
dx x°
dv 5
=D x—==y"-2v=-y(v+2)
dx
dv ¥ (_1}.
v(v+2) X

r 2=y -
:>l ——-——(‘ #2) = dv o B8
2( v(v+2) x

11 ] dx;
== ———|dv=——
2lv v+2 5

Integrating both sides, we get:

%[Iog v—log(v+ 2)] =—log x +log C

:llo( v ]—lo S
> 8 v+2 g.\'

+2
) s
— =—
y+2x X
X’y ;
>——=( (2
y+2x (2)
Now,y =1atx = 1.
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Substituting C* =

G| —

x'y 1

y+2x 3

= y+2x=3x"y

This is the required solution of the given differential equation.

Question 13:

{xsin2 ('—‘. - y”dx +xdy = 0; .1% when x=1
Y

fos(ion] f] .

L F(Ax.Ay)= -
( ’ ) Ax X

Therefore, the given differential equation is a homogeneous equation.
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To solve this differential equation, we make the substitution as:

y = vX
d d
=—(y)=—(wx
dx ") d.\'(n)

dy dv
——=y+x=—
dx dx

dv
Substituting the values ofy and I in equation (1), we get:

- Y
dv —[.\‘Sm'\'—\i\"’
VHY—==—— =
dx X
dv B &
=S V+X—= —I:sm' v—v] =y—sin" v
dx

d\' . 32
S X—=-SIn"v
dx

dv _ﬂ

sin~ v dx

) dx
= cosec vdy = ——

X

Integrating both sides, we get:
—cotv=— log|.\‘| -C

= cotv = log|x|+C

v
= cot ( = ) & logl.\'| +logC
x

= cot (l) - long_\'|
=

—
[}
—

v—n atx=1
NOW, - 4 At E:

:cot(ﬁ] = log|C|
4

= l=logC

=C=¢=¢

Substituting C = e in equation (2), we get:
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ex

v
cot ( ‘—J = log
2 &

This is the required solution of the given differential equation.

Question 14:
dy )
— - cos;c( ] 0;y=0 whenx =1
dx x X
Answer
dv vy v
———+cos«.c = |=
dy x \ X
dy v y |
:>*4~=1——cosec[' | (1)
dx x X )

. v e’
Let F(x,y)==—cosec| — |.
x Lx )

2 F()"\.”{-“')Zir—msec“ Ay
Ax L Ax )

= F(Ax,Ay) =4‘—'—cosectl ' = F(xp)=2"-8 (xp)
RY X )

Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Yy = VX
d
d\’(' ) d\(n)
b,
dx dx

Substituting the values of y and dx in equation (1), we get:
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dv
V4 X—=V—-=COSEC V
dx

; dx
= —sinvdv = —
X

Integrating both sides, we get:

cosv = log x +log C = log|Cx|

X

(2)

i
— cos[ '—) = log
X

This is the required solution of the given differential equation.

Now,y =0atx = 1.

= cos(0)=logC

= 1=logC

=C=¢=¢

Substituting C = e in equation (2), we get:

cos[l] = log 1(<r)|

X

This is the required solution of the given differential equation.

Question 15:

9 4 (1"
2xy+y =2x —=0; y=2 whenx =1

x

Answer
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2xy+y* =2x° Y _0
dx
:2\:£=2.\:\ +y°
dx
2 2
dx 2x°
. 2xy+y*
Let F(x,y)= i

2(Ax)(Ayv)+(Ay X+
F()..\‘./l_\')=—( )(2) ( ) . o
' 2(Ax) 2"
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Yy = VX
d d
=—(y)=—(w
dx '1) d.\'(‘ )
dv dv
—_—=y+XxX—
Y dx

i
Substituting the value of y and dx in equation (1), we get:

+_\_£ _ 2x(vx)+( vx )’

dx 2x°

dv  2v+v

D V+Xx—= -
dx 2

dv v
DV X— =V +—
dx 2

2 dx
= —dv=—
v X

Integrating both sides, we get:
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5
2 =log|x|+C
-2+1

o
= - “ = log|x| +C

5
= —% =log|x|+C
X

4
==X log|x|+C el 2
.V

2
p—

Now,y =2 atx = 1.

= -1=log(1)+C

= C=-1

Substituting C = -1 in equation (2), we get:

o
—"—'\=Iog|xi—l

2x
= == =1-log|x]
i
2x
>y=—— (x20,x2¢)
1- log[_\'|

This is the required solution of the given differential equation.

Question 16:
ax _ ,,[ X J
A homogeneous differential equation of the form dy Y/ can be solved by making
the substitution
A.y = vXx
B. v =yx
C. x = vy
D.x=v
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Answer
dx _ ,,[ x)
v Y , we need to make the

For solving the homogeneous equation of the form “
substitution as x = vy.

Hence, the correct answer is C.

Question 17:
Which of the following is a homogeneous differential equation?

A (4x+6y+5)dv—(3y+2x+4)dy=0
B. (xy)dx—(x’+3"Jdy=0

C. (.\" +2y° )dr+ 2xydy =0

-

D. _1':(1.\'4-(,\‘? —xpi =y )d_r 0
Answer
Function F(x, y) is said to be the homogenous function of degree n, if

F(AX, Ay) = A" F(x, y) for any non-zero constant (A).

Consider the equation given in alternative D:
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yide+(x* —xy—y* )dy=0
(IJ.' _-‘~'. -‘s“

== - >
dx x"—xy—)-

. “‘
i e g —
(Ay)
(Ay) +(4x)(4y)=(ax)
A%y’

/?.?(_1" +.\'_\‘—.\")

=2 — -y——~—,)
¥ Axpeat

== /:1) Z F‘(X,J')

Vo xy—x°

= F(Ax,Ay)=

edukalpclasses.com

Hence, the differential equation given in alternative D is a homogenous equation.
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