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Exercise 9.4

Question 1:
{.r’ +xy)dy = (x’ +y }dx

Answer

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

dv xt e+’

— = : el |
dv  xt 4y { }
X+
Let Flx.v)=", .
© (x . } X4y

(Ax) +(Ax)(Ay) x° +xy

This shows that equation (1) is a homogeneous equation.

Now, F(Ax,Ay) = AT F(x,v)

To solve it, we make the substitution as:
y = vx

Differentiating both sides with respect to x, we get:

; dv
— =—y+x
dx dlx

h
Substituting the values of v and ;—L in equation (1), we get:
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dv x4 ()
V¥ —=——— [ }
v .1"+,1'{1-'x]
dv  1+v*
= V+r—=
1+v
dv 1+ [+v ) =v(1+v
R 0 L U id G
dv 1 +v l+v
dv 1-v
T 14w
|F|+r\
()=
l-v x
[2—I+v]ﬁl_dr
l—v x
i 2
it;—l]dv——r
l—w x

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

V= —Elc}g{l —v)-logx+logk

== Iog{#}
.1'(I - 'r]'

i k
= —=log| ——
x v
xl1--
2
::lzlcng - -
x _{.1'—_1'}'J
kx :
= h\ A

o)
= {.1.'—_1-']: = kxe :

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

y Xty
X
Answer

The given differential equation is:

;. X+ V
v =—*!

X

dv x+y
== = |
dx X [}

Let F(x.y)= =y

X
Now, F(Ax.Ay)= /]“I; Ay _x+y _ A'F(x,y)
x x

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

Differentiating both sides with respect to x, we get:

ﬂ =v+.rl
dx el
N dy . .
Substituting the values of y and d_ in equation (1), we get:
X
dv  x+vr
V+xX—=
dx X

v
= v+xr—=1+v
v

v
i—=1
dx
= dv= ay
x

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

¥ ,
=~ =logx+C
X

= y=xlogx+Cx
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This is the required solution of the given differential equation.

Question 3:
(x—y)dv—(x+y)dx=0
Answer

The given differential equation is:

(x—y)dv—(x+y)dx=0

& _xh) (1)
dr x—y
x+y
Let F(x.y) =2,
et F(x.v) P
o F(Anay) =202 XYY g0 p(ay)

Ax—Ay x-—y
Thus, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx
d d
=)= ()
dv o
2o v+
ol Prk

A

Substituting the values of y and d—J in equation (1), we get:
As
dv  x+wvx. 1+v
Ve x—=———=——
dr x—w 1-—w
av  l+v 1+ v—v(l-v)
yPr=—-——

X—=

.y (A l—v
‘c.ﬁ.'_l+1.':
-\E_ l—v
(Y ax

= dv=—
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Integrating both sides, we get:

1 ; ,
tan”’ "_;l‘:’f_-’.{l"’ v ) =log x+C

:::Lan"(i]—l]ug I+[£] =logx+C
vx) 2 x

{ Lt
= Lan"‘ J']— : lug[Jl +?J’ J:lugx+[’.‘
(Y 2 X

= tan ' [f] —%[log[r"’ +y° _]— log x* ] =logx+C

= tan '[i]: llﬂgf.r] +y7)+C
X . \ J

This is the required solution of the given differential equation.

Question 4:
{x: -y* ]a’,r+2.~:}’ dy =10

Answer

The given differential equation is:

{x: -y* )u’,r+ 2xv dy =1

= dy _ _{'T: _-1‘:)

R (1)
Let F(x,y)= _(-:\;'r-}.
. e ey )
A }‘l_ 2(Ax)(4y) ]‘ 2xy =" F(x.y)

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

y = vx
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o o
= —ly)=—|wx
=)
v dv
= —=v+i—
dv dx
Substituting the values of y and ‘;ri in equation (1), we get:
i
v x—(vx ’
R e )
dx 2x-(vx)
dv v -1
vtx—=
e 2w
dv v -1 vi—l-2v"
r—= —v=
dx v v
rdv __{l+1.=:}
o 2v
v —dv = —ﬁ
I+ x

Integrating both sides, we get:

lr_lg(]+1-‘:}= logx+logC :]”gc
. X

. C
=14y ==
X

[ _1'::| C
= |1+ [=—
X

X

=>x+y =Cx

This is the required solution of the given differential equation.

e ]

S dy

¥ ———x" =2y +xy

dx
Answer

The given differential equation is:

L dy ]
X—=—=x =2y +xy

o
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& _x -2y +xy (1)
dy X

2 ] _12 o
Let F(x.v)= Lol T

e
/?._':—gz{-':-l'- /:_l__ T _]_ ¥ .

. F(J..ml_l-‘}:( x) (Ay) +( T}{A_l}:,x 2_1- +x _ A F(xy)

{/’.x}: X
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

y = vx
dv
= B —p+x
i v

dy
Substituting the values of y and d in equation (1), we get:
19

1-‘+x£ _ x* - I(Wr}f +x-(w)
ex x

dv
= v+x—=1-2v'+v
dx
v ,
= x—=1-2
dx

dv ﬁ

| — 2" X
l . v o

Integrating both sides, we get:
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: +v
1 1 :
3T log "‘F = log|x|+C
2% —v
V2o 2
1 v‘
= ! log V2 = log|x|+C
22 7| 1
V2 x

X+ 2}'|_

1
loe =] C
DT R P

This is the required solution for the given differential equation.

Question 6:

xdy — vdx = Jx7 + 7 dx
Answer

xeby — vy = 4Jx° + v dx

= xdy = |:}' + \,I'ﬁ} dx

dy _ x4y (1)

dv Xt
N

Let F'(x,v)= ‘+\"1 Y

/'L+-||I|JJT /11-" |
L F(Ax.Ay)= ] 1+‘“1l+!

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

=A"F(xy)

y = vX
i il

= —|y)=—Iwx
dx ) c.h'{ )
av o
—— =y+y—
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Substituting the values of v and ‘;ri in equation (1), we get:

¢
dv v+ qxt ()’

V+x—=
dlx X
W 5
= V+Xx—=v+yl+v
dx
dv dx
. = —

Vi+v' ¥
Integrating both sides, we get:

R Rt

= ]ug|x|+lngc

log

= log Yy l+£ =log|Cx
X X

. 2 2
YINE TV og x|

X

= log

2 2 a2
= V+x +y =Cx

This is the required solution of the given differential equation.

Que

TR [ l- 9 Y

} ; } . 1 1

" .".'CUH| . | F VSN = | _'I'Li‘[l' ==+ V5INn L — 'Y IILTI:';| . | ! ."I.'L?f"l'
X WX X/ X

Answer

The given differential equation is:



www.toppersguru.com

Www.toppersguru.com

Class XII Chapter 9 - Differential Equations Maths

e

c&-_{ [
vsin —ru‘.rs

xms[l]+ sm[ ]}
Let F(x.y) *

{ISII‘I[ ] xco( ]}

{Axcos(”]+1ysm " }/Z_v
Ax

F(Ax,Ay)= g :

{)ysln[ }W Axsin| — 'f;{x

Ax ) L AX

Tcos(l )+1 sm| . ” Y
|

N y )
vsin| = |=xcos| - J x
x) X/
it

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx
dy dv
= ——=yp+x=—
dx dx

A
Substituting the values of y and ;—‘1 in equation (1), we get:

X
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dv [x COSV + vrsin 1'}-1:1'

el [vxsin v—x L‘L}S\'] X

dv  veosv+ysiny
e e
oy VSINV — COs v

dv o oveosv4vsiny
= y—=— ¥
e vesinv—cosvy

(v _veosv+ v sinv =y sinv+veosy

v vsinv—cosy
dv 2vcosv

dr vsinv—cosvy

ssinv—cosv] ,  2dv

—, VEIN Y —Cos5) d]':—-ll

Veos v x
( 1 2l
:»Ltanu-'——]dvz—
Vv X

Integrating both sides, we get:
log(secv)—logv=2logx+logC

V}=log{£’xl}

E

hY
secy -
:>[ =Cx"

Vo

v

sec
= log {

= secy = Cx’v

i’ Vv A ] T
—»sec| — |=C-x"-—
Lx ) X
oY
= sec| — |=Cxy
%
[ "W 1 1
=08 = |=—=—-
vx/) Cxy C xy
() ( 1
== .r_ruus| e | k h=—
\ x ) C

This is the required solution of the given differential equation.
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Question 8:

xﬁ—}wxsin[i] =1
il x

Ay
Answer
v . ;
xi—y+xsm ['—J={I
dx X
v . :
= x—} =y- 'rsm[i]
dv x

===
e X
y—xsin[%]
Let F(x,)= >
(v)="—
. (A .y
z?._‘l»'—A.l'Sl]1| ﬂ'? _1'—.1'5111| :
(A=A T 0 ()
AX X

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx
o i

= —(y)=—vx
LI{Y[- ) c.h'{ )
dv v
ki AP
o o

A
Substituting the values of y and ;—‘1 in equation (1), we get:
X
dv  vx—xsiny
VY —=————
dx x

dv )
= V+X—=v—5Invy
e

v e
= —— =
sinvy x
ax
= cosec vdy =
X
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Integrating both sides, we get:

C
lug|uus&:i.:v—col 1»‘| =—logx+logC =log

]: [ LI ] (1
= cosec| — [—-cot] — |=—
X X X

-l

This is the required solution of the given differential equation.

Question 9:

vdx+x Iog[ildj-' —2xdy =0

X

Answer

- £
v
v+ x Iogl = |c.|:'L' ~2xdy=0

LX)
£
= yelv =| 2x—xlog| - | dy
WS
dy v
P G (1)
o 2a=wxlog| - J
LX
Let F () =———
2x =xlog
LX)
- i 4 4 Ay 1V .0
o FAxydy)= - = =4 “F(xy)
2{/’..\'}-{2.\'}[11;Lﬂ] Z.Y—Ing[l]
Ax X

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

y = vx
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dv o
== =—(w)
dx  dx
dv dv
= ——=v+r—
fri'y dx

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

' 1w
V+xy—=——"
dy  2x-xlogv

dv ¥
= VH+X—=
de 2-logvw

dv ¥

= x—=
de 2-logv

-y
Tﬁ_v—h%vlogv
v 2-logv
Tﬁ_\-‘lngv—r
'a{x 2—logv
~2-logv d\' dx
v I{}gl—l x

1+(1-logv) dx
— dv =
{Io;_,n -1) x
o
= —— |dv =
1‘{]0g1'—1} v X

Integrating both sides, we get:
1 | |

— —dv— |—dv=|—dx

jv{lugv—l} I1~{ '[x“

v )
= |—— —logv=logx+loaC
j-1'1‘:lug v—1) 0 - - (2)

o |
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= Let logv=1=¢

o dr
= —(logv=1)=—
dv{ & ] dv
I df
vy
af.
:l=dr
v

Therefore, equation (1) becomes:

il
= IT;_Ing =logx+logC

= logr—log[

YJ log (Cx)

= log Iog[l] } mE,[ ] log (Cx)
mb[

}llogf | |J Cx

WX

S

:.Jt.-

] = log(Cx)

= log

=

L

A
T i |_] :(_"I]'

X
This is the required solution of the given differential equation.

Question 10:

[1+97de+¢? (1 > "']afr: 0
\ ©

Answer
|'r X A ¥ '{'

1+ dx+ ¢’ (l—'—wr:,{r—{}
\ J (NI

I X X
= 1+e EJIJ-‘:—L’IL]—EJQI}’
\ / Y
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x \
J —e' (I— ‘ |
v v
e ()
dy =
I+’
_e,; [I . x}
1.‘
Let F/(x,y)=———=.
1 +¢
u Ax . ox
—e® {l—}—'J e LI——J
\T' ! A
fF(AxAy)=———"0 = 230 F(xy)
I+e* I +¢

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

X =vy
d d
—— X)) =— v

f{v( ) aﬁ_,(,!}

dx v
= —=v+y—

dv dh

dx
Substituting the values of x and E in equation (1), we get:
{.

fv = (1-v]
Yty = { . )
’ f.{'l' l+&
dv =g+ e’
e v
dy l+e

dv \ =¢" tye' —v—ve'

V
" dy 1+¢'
dv v+e'
= yp—== -
T ody {|+cs' }

[ 1+ & i| dv
= dv=——"

| v+e v

Integrating both sides, we get:
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= log(v+e"}=—log3-+logﬂ =10g[£]

¥
x . cC
=|—+e |=—
¥ ¥

X

= x+ye’ =C

This is the required solution of the given differential equation.

Question 11:
(x+v)dv+(x—y)dv=0:y=1whenx=1
Answer

(x+y)dv+(x—y)de=0

= (x4 3)dy = —(v- ) di

_dy_—(x-y) (1)
dx x+y

~(v-)

X+ v

Let F(.x’.._l-‘}=

 F(AxAy)= _E;':-__{::r] = ‘E:‘;—"’} = 2° F(x.y)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

y = vx

=2 (3)= %)
v
———=v+ti—
dx dx

Substituting the values of y and dﬂ in equation (1), we get:
i3
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v —lx—w
N G0}
dx X+ VX
dv v—1
Svtx—=
dr v+l
dv v—1 v—1-v(v+1)
= y—= —v=
dr v+l v+
, 2
rﬁ_v—l—v‘—v_'{l"'" )
dx v+1 v+1
v+1 el
U ) gy
14+v X
1 dx
= v ~ 4 ~ ldv=——
1+v° 1+ x

Integrating both sides, we get:
%Iog{]+1-‘?}+tan 'v=—logx+k
::-lﬂg(1+v3]+2mn 'v=—2log x+2k
= 10g[{1+1=3]~_r:]+2mn 'y =2k

1 ,
::-lﬂgUl+}—,J-.r:]+31un Y _ o
X X

Y

= log {_1"‘ +y° } +2tan” £ =2k (2)
x

Now, y =1 atx = 1.

= log2+2tan ' 1 =2k

= log2+2x X = 2k
4
::;rlug?,:?ik

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

., ()
lﬂg{.r —.1-'}+3'ﬂ'1 ' i__;l|_%+log3

This is the required solution of the given differential equation.
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Question 12:

X dy +[xy+y3}cix =0;y=1whenx=1
Answer

X7y + (.Xj.-‘ + 37 }.:Ev =0

= x'dy= —[x_v+ 3 ]a’x

-4

Let F(.r,_]«':l = M

o F(AxAy)=t— = AT F(x,p)

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

y = vx
o o

= ()= ()
av v
o AP ke
dx Frks

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

3
e —|:.‘f"|’.1'—{v.x‘]_j| :
V+Xx—= . =—v—¥
x°

= xﬁ =’ =2v=—v(v+2)
dx
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Integrating both sides, we get:

| ;
E[I:}gv - Iog{v+2]} =—log x+log C
::-llr:rg[L —lr:-gE
2 Thv+2 X

Yin x
x
- Y _ C
y+2x x
Xy 2
— = (2
v+ 2x :

Substituting (* = ] in equation (2), we get:
3

Xy 1

¥+ 2_'[ E
= y+2x =3xy

This is the required solution of the given differential equation.

1

o x ) T
xsin®| ——y | dx + xdy —{];_L'I when x =1
Ly
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Answer

[.1: sin’ [] ] —_1} dx + xdy =10
.

de x -+l

—|:.T"sll1
Let Fx.v)=

/'1.".' ] - ’i}'i| —|:.T3ir| : | 4 \|— ¥
Ly _ L

J_ 20 F(xy)

X

Y

—[)..'r sin’ (
s F(Ax Ay)= .
{ ! } Ax X
Therefore, the given differential equation is a homogeneous equation.

To solve this differential equation, we make the substitution as:

y = vx
o o
:"EU}—E{W}
dv dv
= =vtr=—
k" dx

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

dv — [.\' sin’ v— 1:1']
Py —=— =
cx X

ﬂ'l'l’ . T . 9
— 'Ir'+x—=—|:5|n- 1-’—L'i| =V-—5ln" v
X

v A
= x—=-5in"v

dx
dv  dx
sinv  dx
— cosec vy = _&
X

Integrating both sides, we get:
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—cotv =—log|x|-C

= cotv = log|x|+C
= Ct}l[}l]= log |r| +logC
x

= cot [l] =log|Cx
X

-(2)
Now, y=§ atx=1

= cat[gj = log|C]|

= l=logC
—C=¢=¢

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

cot(iJ = log
X

This is the required solution of the given differential equation.

[

Question
9 1 ."' II,"
————4C0sec| — |={‘J;Ir={l whenx=1
dv X L x )
Answer
dy vy ()
st easec| — (=
dx X x
, A
::r&:i-cnsec 2 | {|:|
de  x X )
£
Let F(x, y) = = —cosec| —J
X
F{/.,LA_'I'}=/E'1 LU%EL[ % ]
Ax CAX )
‘)
= F(Ax .ﬂ'l.}:——l:ns’:c['—}:f-{"f v)=A"F(x.y)
x X

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

y = vx
d d
3‘;(”—5{”}
v

_1.1
= —=V+x—

dx dx

dy

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

dv
V+X—=V-—Cosec v

dx
dv dx
= — =——
cosec v X
. dlx
= —sinvdvy=—

X

Integrating both sides, we get:

cosv = log x + log C = log|Cx|
= cos[£)=10g|(_’,r| .(2)
X

This is the required solution of the given differential equation.
Now, y =0atx = 1.

= cos(0)=1logC

= 1=logC

=>C=e =e

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

cos [l) = log i{m:}|

X

This is the required solution of the given differential equation.
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Question 15:
2xy+ 37 _le;ﬂ: 0; v=2 whenx =1
e

Answer

2xy+ ¥ —=2x° dv =0
dlx

= 2x7 ﬂ = 2xy +J=:
ey
b _2o+y (1)
dx 2x
T4 1
Let F(x, )= S

2x°
2(Ax)(Ay)+ I:J.J‘]? _ 2xy +y*

F(xlx,zif_v}: 3 -
2[}\,1'] 2x

=A"-F(x,y)

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

y = vx
o e

= EU}—;{“}
av v
=yt x—
dx o

s
Substituting the value of y and % in equation (1), we get:

v—l—xﬂ: Ex{vx}+[_vx]|'

dx 2x?
dv 2v+v’
= V+x—-=
dx 2
V2
= V+X =v+
alx 2
2 cx
= —dv=

Integrating both sides, we get:
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—2+1
¥
2.

-2+1

=log x|+ C

= - 2 = |ug_|_r|+lf
v

= 2 Ing|x|+C
rl,
x

:‘>—2—X=Ing|x|+(.‘ -(2)
¥

Now, y = 2 at x = 1.

= ~1=log(1)+C

=C=-1

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

B log|x/-1

J.l
= 2x = I—lug|x|
|1.I
"
=y= Y (x#0,x #¢)
1-log .1'| '

This is the required solution of the given differential equation.

friy x

A homogeneous differential equation of the form J =F-'[ ]can be solved by making the
Vv ;
substitution ’ !

A.y =vx
B. v = yx
C.x =vy
D.x=v

Answer
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fris x

For solving the homogeneous equation of the form :h[ ], we need to make the
Vv g
substitution as x = vy. )

Hence, the correct answer is C.

Question 17:

Which of the following is a homogeneous differential equation?

A. (dx+6y+5)dv—(3y+2x+4)de=0
B. (xy)dx— {x" + Ip';)cifj-' =0
C. {x" +2y7 )dx+2xydy =0

D. 1 dx +{,r: —xpt =y )nfi’ =1

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 alternativeD:

_].-'jdl'-l-{.‘l.': —xp— jr.{l' =0

dy -7 P
TN — - - = =

de X -xy—y v +ap—-x

Let F(x,¥)=—

Ax, Ay)= {A}I}1
= F(Ax, 1y) Ay) +(Ax)(Ay)—(Ax)

. Vv
=4 2 ) .".J
LY Xy —X

=" F(x.y)

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