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                NCERT Solutions for Class-XII Maths 
                          
                                                         Chapter-9.5 
 

NCERT Math Class 12 
 
1.  

1. The given differential equation i.e., (x2 + xy) dy = (x2 + y2) dx can be written as: 

    …(1) 

 Let F(x, y) . 

 Now, F(lx, ly) . F(x, y) 

 This shows that equation (1) is a homogeneous equation. 
 To solve it, we make the substitution as: 
 y = vx 
 Differentiating both sides with respect to x, we get: 
  

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

  

  

  

  

  

  

( ) ( )2 2 2x xy dy x y dx+ = +

2 2

2

dy x y
dx x xy

+
=

+
2 2

2

x y
x xy
+

=
+

( ) ( )
( ) ( )( )

2 2 2 2
0

2 2

x y x y
x xyx x y

l + l +
= = = l

+l + l l

dy dvv x
dx dx

= +

dy
dx

( )
( )

22

2

x vxdvv x
dx x x vx

+
+ =

+
2dv 1 vv x

dx 1 v
+

Þ + =
+

( ) ( )22 1 v v 1 vdv 1 vx v
dx 1 v 1 v

+ - ++
Þ = - =

+ +
dv 1 vx
dx 1 v

-
Þ =

+

1 v dxdv
1 v x
+æ öÞ = =ç ÷-è ø

2 1 v dxdv
1 v x
- +æ öÞ =ç ÷-è ø
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 Integrating both sides, we get: 
  

  

  

  

  

  

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

2.  

 Let		f(x, y) 	= 	 !	#	$
!

  
 Here, putting x = kx and y = ky 
 f(kx, ky) 	= 	 %!	#		%$

%!
 

 =	 %
%
. !	#		$

!
 

  = k0.f(x,y) 
 Therefore, the given differential equation is homogeneous. 
 y’	 = 	 !	#	$

!
  

 &$
&!
		= 	 !	#	$

!
  

 To solve it we make the substitution. 
 y = vx 
 Differentiating eq. with respect to x, we get 

2 dx1 dv
1 v x
æ öÞ - =ç ÷-è ø

( )2log 1 v v logx logk- - - = -

( )v 2log 1 v v logx logkÞ = - - - = -

( )2
kv log

x 1 v

é ù
Þ = ê ú

-ê úë û

2

y klog
x yx 1

x

é ù
ê ú
ê úÞ =
ê úæ ö-ê úç ÷
è øë û

( )2
y kxlog
x x y

é ù
Þ = ê ú

-ê úë û

( )

y
x

2

kx e
x y

Þ =
-

( )
y

2 xx y kxe
-

Þ - =

x yy '
x
+

=

' x yy
x
+

=
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 &$
&!
		= 	v	 + 	x &'

&!
  

 v	 + 	x &'
&!
		= 	 !	#		'!

!
  

  v	 + 	x &'
&!
		= 	1	 + 	v 

 x &'
&!
		= 	1 

 dv		 = 	 (
!
dx 

 ∫ dv	 = 	∫ (
!
dx  

 v = logx + C 
 $

!
	= 	logx	 + 	C 

 y = xlogx + Cx  
 The required solution of the differential equation. 
 
3.  
3. The given differential equation is:   
  

    …(1) 

 Let F(x, y) . 

 \ F(lx, ly)  

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

  

 Substituting the values of y and  

  

  

  

( ) ( )x y dy x y dx 0- - + =

( ) ( )x y dy x y dx 0- - + =

dy x y
dx x y

+
Þ =

-

x y
x y
+

=
-

0x y x y . F(x, y)
x y x y
l + l +

= = = l
l - l -

( ) ( )d dy vx
dx dx

Þ =

dy dvv x
dx dx

Þ = +

dy
dx

dv x vx 1 vv x
dx x vx 1 v

+ +
+ = =

- -

( )1 v v 1 vdv 1 vx v
dx 1 v 1 v

+ - -+
= - =

- -
2dv 1 vx

dx 1 v
+

Þ =
-
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 Integrating both sides, we get: 
  

  

  

  

  

 This is the required solution of the given differential equation. 
 
4.  

4. 2xy	dy	 = 	−(x) 	− 	y))dx 

 *$
&!
	= 	− !!	–	$!

)!$
 

Let	f(x, y) 	= 	−	
x)	 −	y)

2xy  

 Here, putting x = kx and y = ky 

 f(kx, ky) 	= 	−	%
!!!,	%!$!

)%!!$
 

 f(kx, ky) 	= 	− %!

%!
. !
!,	$!

)!$
 

 = k0.f(x,y) 
 Therefore, the given differential equation is homogeneous.  

(x)	−	y))dx	 + 	2xy	dy	 = 	0 
 2xy	dy	 = 	−(x) 	− 	y))dx 

 &$
&!
	= 	−	!

!	,	$!

)!$
 

 To solve it we make the substitution. 
 y = vx 
 Differentiating eq. with respect to x, we get 
 &$

&!
	= 	v	 + 	x &'

&!
 

( )2
1 v dxdv

x1 v
-

Þ =
+

2 2

1 v dxdv
1 v 1 v x
æ öÞ - =ç ÷+ -è ø

( )1 21tan v log 1 v log x C
2

- - + = +

2
1 y 1 ytan log 1 logx C
x 2 x

-
é ùæ ö æ öÞ - + = +ê úç ÷ ç ÷

è ø è øê úë û
2 2

1
2

y 1 x ytan log logx C
x 2 x

- æ ö+æ öÞ - = +ç ÷ç ÷
è ø è ø

( )1 2 2 2y 1tan log x y log x log x C
x 2

- æ ö é ùÞ - + - = +ç ÷ ë ûè ø

( )1 2 2y 1tan log x y C
x 2

- æ öÞ - + +ç ÷
è ø

( )2 2x y dx 2xydy 0- + =
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 V	 + 	x &'
&!
	= 	−	!

!,	'!!!

)!.'!
 

v	 + 	x
dv
dx 	= 	−	

x)(1 −	v))
2vx)  

x
dv
dx 	= 	−	

1 −	v)

2v 	– 	v 

        x &'
&!
	= 	,(	#	'

!,	)'!

)'
 

x
dv
dx 	= 	

−1	 − 	v)

2v  

−
2v

1	 + 	v) dv	 = 	
1
x dx 

2v
1	 + 	v) dv	 = 	−

1
x dx 

Integrating both sides, we get 

∫
2v

1	 + 	v) dv	 = 	−∫
1
x dx																													(i) 

Let, I( =	∫
)'

(	#	'!
dv  

Put 1 + v2 = t  
2vdv = dt 

vdv	 = 	
1
2 dt 

∫ (
.
dt  

log(t) 

∴ log(1 + v2) = -logx + logC      (∴ From (i) eq.)                        

 log @1 +	A$
!
B
)
C 	= 	−	logx	 + 	logC 

log A!
!#	$!

!!
B 	= 	log /

!
  

x) +	y) 	= 	Cx 

The required solution of the differential equation.  

5.  

5. The given differential equation is: 
  

2 2 2dyx x 2y xy
dx

- - +

2 2 2dyx x 2y xy
dx

- - +
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    …(1) 

 Let F(x, y) . 

 \ F(lx, ly)  

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

 Substituting the values of y and  

  

  

  

  

  

 Integrating both sides, we get: 

  

  

  

  This is the required solution for the given differential equation. 
 

2 2

2

dy x 2y xy
dx x

- +
Þ =

2 2

2

x 2y xy
x

+ +
=

( ) ( ) ( )( )
( )

2 2 2 2
0

2 2

x 2 y x y x 2y xy . F(x,y)
xx

l - l + l l - +
= = = l

l

dy dvv x
dx dx

Þ = +

dy
dx

( ) ( )22

2

x 2 vx x vxdvv x
dx x

- + ×
+ =

2dvv x 1 2v v
dx

Þ + = - +

2dvx 1 2v
dx

Þ = -

2

dv dv
1 2v x

Þ =
-

2

1 dv dv
12 xv
2

é ù
ê ú
ê úÞ × =
ê úæ ö-ç ÷ê úè øë û

1 v
1 1 2log log x C1 12 2 v

2 2

+
× = +
´ -

1 y
1 x2log log x C1 y2 2

x2

+
Þ = +

-

1 x 2ylog log x C
2 2 x 2y

+
Þ = +

-
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6.  

6. xdy = (Dx)+	y) 	+ 	y)dx 

 &$
&!
= (1!!#	$!	#	$)

!
  

Let		f(x, y) = 	
EDx)+	y) 	+ 	yF

x  

 Here, putting x = kx and y = ky 

 f(kx, ky) = (1%!!!#	%!$!	#	%$)
%!

  

 f(kx, ky) 	= 	 %
%
. (1!

!#	$!	#	$)
!

 
 = k0.f(x,y) 
 Therefore, the given differential equation is homogeneous. 
 xdy	– 	ydx = Dx) + y)dx 
 xdy	 = 	 (Dx)+	y) 	+ 	y)dx 

 &$
&!
= (1!!#	$!	#	$)

!
 

 To solve it we make the substitution. 
 y = vx 
 Differentiating eq. with respect to x, we get 
 &$

&!
	= v	 + 	x &'

&!
 

 v	 + 	x &'
&!
= √!!#	!!'!	#'!

!
  

 v	 + 	x &'
&!
= !√(	#	'!	#	'!

!
 

 v	 + 	x &'
&!
= √1 + v) + v 

 x &'
&!
= √1 + v) 

  (
√(#'!

dv	 = 	 (
!
dx 

 Integrating both sides, we get 
 ∫ (

√(#'!
dv	 = 	∫ (

!
dx 

 log(v	 +	√1 +	v)) = log	x	 + 	log	C						(∵ ∫ (
√!!	#	4!

	= 	log(x	 +	√x) + a)) 

  log J$
!
+ K1	 +	$

!

!!
L 	= 	log	Cx 

 $
!
+K1	 +	$

!

!!
	= 	Cx 

 $
!
+K!!	#	$!

!!
	= 	Cx 

2 2xdy ydx x y dx- = +
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 $
!
	+ 	1!

!	#	$!

!
	= 	Cx 

 y	 +	Dx)+	y) 	= 	Cx) 
 The required solution of the differential equation. 
 

7.  

7. The given differential equation is: 

  

    …(1) 

 Let F(x, y) . 

  

 \ F(lx, ly)  

  

 = l0. F(x, y) 
 Therefore, the given differential equation is a homogeneous equation. 
 To solve it, we make the substitution as: 
 y = vx 
  

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

  

y y y yxcos ysin ydx ysin xcos xdy
x x x x

ì ü ì üæ ö æ ö æ ö æ ö+ = -í ý í ýç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è øî þ î þ

y y y yxcos ysin ydx ysin xcos xdy
x x x x

ì ü ì üæ ö æ ö æ ö æ ö+ = -í ý í ýç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è øî þ î þ

y yxocs ysin y
x xdy

dx y yysin xsin x
x x

ì üæ ö æ ö+í ýç ÷ ç ÷
è ø è øî þ=

ì üæ ö æ ö-í ýç ÷ ç ÷
è ø è øî þ

y yxocs ysin y
x x
y yysin xsin x
x x

ì üæ ö æ ö+í ýç ÷ ç ÷
è ø è øî þ=

ì üæ ö æ ö-í ýç ÷ ç ÷
è ø è øî þ

y yxcos ysin y
x x
y yysin xsin x
x x

ì ül læ ö æ öl + l lí ýç ÷ ç ÷l lè ø è øî þ=
ì ül læ ö æ öl - l lí ýç ÷ ç ÷l lè ø è øî þ

y yx cos ysin y
x x
y yysin x cos x
x x

ì üæ ö æ ö+í ýç ÷ ç ÷
è ø è øî þ=

ì üæ ö æ ö-í ýç ÷ ç ÷
è ø è øî þ

dy dvv x
dx dx

Þ = + =

dy
dx

( )
( )
xcosv vxsin v vxdvv x

dx vxsin v xcosv x
+ ×

+ =
- ×
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 Integrating both sides, we get: 

  

  

  

  

  

  

      

 This is the required solution of the given differential equation. 
    

8.  

8. x &$
&!
	= 	y	 − 	xsin A$

!
B 

 &$
&!
	= 	

$	,	!5678"#9

!
 

Let	f(x, y) =
y	 − 	xsin AyxB

x  

 Here, putting x= kx and y = ky 

2dv vcosv v sin vv x
dx vsin v cosv

+
Þ + =

-
2dv vcosv v sin vx v

dx vsin v cosv
+

Þ = -
-

2 2dv vcosv v sin v v sin v vcosvx
dx vsin v cosv

+ - +
Þ =

-
dv 2vcosvx
dx vsin v cosv

Þ =
-

vsin v cosv 2dxdv
vcosv x

-é ùÞ =ê úë û

1 2dxtan v dv
v x

æ öÞ - =ç ÷
è ø

( )2secvlog log Cx
v

æ ö =ç ÷
è ø

2secv Cx
v

æ öÞ =ç ÷
è ø

2secv Cx vÞ =

2y ysec C x
x x

æ öÞ = × ×ç ÷
è ø

ysec Cxy
x

æ öÞ =ç ÷
è ø
y 1 1 1cos
x Cxy C xy

æ öÞ = = ×ç ÷
è ø

yxycos k
x

æ öÞ =ç ÷
è ø

1k
C

æ ö=ç ÷
è ø

dy yx y xsin 0
dx x

æ ö- + =ç ÷
è ø
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 f(kx, ky) =
%$	,	%!5678$"$#9

%!
 

 f(kx, ky) 	= 	 %
%
.
$	,	!5678"#9

!
 

 = k0.f(x,y) 
 Therefore, the given differential equation is homogeneous. 
 X &$

&!
	= 	y	– 	xsin A$

!
B 

dy
dx =

y	 − 	xsin AyxB
x  

 To solve it we make the substitution. 
 y = vx 
 Differentiating eq. with respect to x, we get 
 &$

&!
= v	 + 	x &'

&!
 

 v	 + 	x &'
&!
=

'!,!5678%## 9

!
  

         v	 + 	x &'
&!
	= 	v	– 	sinv 

x
dv
dx = −sinv 

1
sinv dv = −	

1
x dx 

cosecvdv = −	
1
x dx 

Integrating both side, we get 

   ∫ cosecvdv 	= 	−∫ 	(! dx 

log(cosecv – cotv) = -logx + logC  

log(cosec $
!
	– 	cot $

!
) 	= 	log /

!
  

cosec $
!
	– 	cot $

!
	= 	 /

!
  

(
567"#

	− 	
:;5"#
567"#

	= 	 /
!
   

1	 − 	cos
y
x 	= 	

C
x . sin

y
x 
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x(1	 − 	cos
y
x) 	= 	Csin

y
x 

The required solution of the differential equation. 

 

9.  

9.  

  

    …(1) 

 Let F(x, y) . 

 \ F(lx, ly)  

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

  

 Substituting the values of y and  

  

  

  

  

yydx x log dy 2xdy 0
x

æ ö+ - =ç ÷
è ø

yydx x log dy 2xdy 0
x

æ ö+ - =ç ÷
è ø

yydx 2x x log dy
x

é ùæ öÞ = - ç ÷ê úè øë û
dy y

ydx 2x x log
x

Þ =
æ ö- ç ÷
è ø
y

y2x x log
x

=
æ ö- ç ÷
è ø

( ) ( )
0y y . F(x, y)

y y2 x x log 2x log
x x

l
= = = l

læ ö æ öl - l -ç ÷ ç ÷lè ø è ø

( )dy d vx
dx dx

Þ =

dy dvv x
dx dx

Þ = +

dy
dx

dv vxv x
dx 2x x log v

+ =
-

dv vv x
dx 2 log v

Þ + =
-

dv vx v
dx 2 log v

Þ = -
-

dv v 2v vlog vx
dx 2 log v

- +
Þ =

-
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 Integrating both sides, we get: 

  

  

    …(2) 

 Þ Let log v – 1 = t 

  

  

  

 Therefore, equation (1) becomes: 
  

  

  

  

  

  

dv vlog v vx
dx 2 log v

-
Þ =

-

( )
2 logv dxdv
v logv 1 x

-
Þ =

-

( )
( )

1 1 log v dxdv
v log v 1 x

é ù+ -
Þ =ê ú

-ê úë û

( )
1 1 dxdv

v log v 1 v x
é ù

Þ - =ê ú
-ê úë û

( )
1 1 1dv dv dx

v logv 1 v x
- =

-ò ò ò

( )
dv logv logx logC

v logv 1
Þ - = +

-ò

( )
dv logv logx logC

v logv 1
Þ - = +

-ò

( )d dtlog v 1
dv dv

Þ - =

1 dt
v dv

Þ =

dv dt
v

Þ =

dt log v log x logC
t

Þ - = +ò

( )ylog t log log Cx
x

æ öÞ - =ç ÷
è ø

( )y ylog log 1 log log Cx
x x

é ùæ ö æ öÞ - - =ç ÷ ç ÷ê úè ø è øë û

( )

ylog 1
xlog log Cxy
x

é ùæ ö -ç ÷ê úè øê úÞ =
ê ú
ê úë û

x ylog 1 Cx
y x
é ùæ öÞ - =ç ÷ê úè øë û

ylog 1 Cy
x

æ öÞ - =ç ÷
è ø
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 This is the required solution of the given differential equation. 
 

10.  

10. E1 +	e!/$Fdx	 + 	ex/y A1 −	 !
$
B dy	 = 	0 

 E1 +	e!/$Fdx	 = 	−	ex/y A1 −	 !
$
B dy 

 &$
&!
	= 	

,	=#/"8(,	#"9

>(#	=#/"?
 

 Let	f(x, y) = 	
,	=#/"8(,	#"9

>(#	=#/"?
 

 Here, putting x = kx and y = ky 

 f(kx, ky) =
,	=$#/$"8(,	$#$"9

>(#	=$#/$"?
 

 =
,	=#/"8(,	#"9

>(#	=#/"?
 

 = k0f(x,y) 
 Therefore, the given differential equation is homogeneous. 

 E1 +	e!/$Fdx	 +	e
#
" 	A1 −	 !

$
B dy	 = 	0 

 E1 +	e!/$Fdx	 = 	−	e
#
" A1 −	 !

$
B dy 

 &!
&$
	= 	

,	=#/"	8(,	#"9

>(#	=#/"?
 

 To solve it we make the substitution. 
 x = vy 
 Differentiation eq. with respect to x, we get 
 &!

&$
	= 	v	 + 	y &'

&$
 

 v	 + 	y &'
&$
=

,	=%"/"8(,	%"" 9

>(#	=%"/"?
 

 y &'
&$
= ,	=%((,')

(#	=%
 

 (#	=%

=%#	'
dv = −	(

$
dy 

 Integrating both sides, we get 

∫
1 +	e'

e' + 	v dv	 = 	∫
1
y dy																																				

(i) 

 Let	I( 	= 	∫
(#	=%

=%#	'
dv 

 Put ev + v = t 

x x
y y x1 e dx e 1 dy 0

y
æ ö æ ö
+ + - =ç ÷ ç ÷ç ÷ è øè ø
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 (ev + 1)dv = dt 
 e' 	+ 	1 = &.

&'
 

 dv = &.
=%	#	(

  

 ∫ (
.
dt 

 Logt 
 log(ev + v) 
 ∴ log(ev + v) = - logy + logC      (∴ From (i) eq.) 
 log(e!/$ 	+ 	 !

$
) = −	logy	 + 	logC 

 log(e!/$ 	+ 	 !
$
) 	= 	log /

$
 

 e!/$ 	+ 	 !
$
	= 	 /

$
 

 Multiply by y on both side, we get 
 yex/y + x = C 
 x + yex/y = C 
The required solution of the differential equation. 

 
11.  

11.  

   

    …(1) 

 Let F(x, y) . 

 \ F(lx, ly)  

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

  

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

  

( ) ( )x y dy x y dy 0;y 1when x 1+ + - = = =

( ) ( )x y dy x y dy 0+ + - =

( ) ( )x y dy x y dxÞ + = - -

( )x ydy
dx x y

- -
Þ =

+

( )x y
x y

- -
=

+

( ) ( ) 0x y x y
. F(x, y)

x y x y
- l - l - -

= = = l
l - l +

( ) ( )d dy vx
dx dx

Þ =

dy dvv x
dx dx

Þ = +

dy
dx

( )x vxdvv x
dx x vx

- -
+ =

+
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 Integrating both sides, we get: 
  

  

  

  

    …(2) 

 Now, y = 1 at x = 1. 

  

  

  

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

  

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

12. x2dy + (xy + y2)dx = 0 

 &$
&!
= − (!$#	$!)

!!
 

 Let	f(x, y) = − (!$#	$!)
!!

 
 Here, putting x = kx and y = ky 

dv v 1v x
dx v 1

-
Þ + =

+

( )v 1 v v 1dv v 1x v
dx v 1 v 1

- - +-
Þ = - =

+ +

( )22 1 vdv v 1 v vx
dx v 1 v 1

- +- - -
Þ = =

+ +

( )
2

v 1 dxdv
1 v x
+

Þ = -
+

2 2

v 1 dxdv
1 v 1 v x
é ùÞ + = -ê ú+ +ë û

( )2 11 log 1 v tan v log x k
2

-+ + = - +

( )2 1log 1 v 2tan v 2logx 2k-Þ + + = - +

( )2 2 1log 1 v x 2tan v 2k-é ùÞ + × + =ë û
2

2 1
2

y ylog 1 x 2tan 2k
x x

-é ùæ ö
Þ + × + =ê úç ÷

è øë û

( )2 2 1 ylog x y 2 tan 2k
x

-Þ + + =

1log2 2tan 1 2k-Þ + =

log2 2 2k
4
p

Þ + ´ =

log2 2k
2
p

Þ + =

( )2 2 1 ylog x y 2 tan log2
x 2

- pæ ö+ + = +ç ÷
è ø

( )2 2x dy xy y dx 0;y 1when x 1+ + = = =
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 f(kx, ky) = − (%!%$#	%!$!)
%!!!

  

 = %!

%!
. − (!$#	$!)

!!
 

 = k0.f(x,y) 
 Therefore, the given differential equation is homogeneous. 
 x2dy + (xy + y2)dx = 0 

 &$
&!
= − (!$#	$!)

!!
 

 To solve it we make the substitution. 
 y = vx 
 Differentiating eq. with respect to x, we get 
 &$

&!
= v	 + 	x &'

&!
 

 v	 + 	x &'
&!
= − (!.'!#	'!!!)

!!
  

 v	 + 	x &'
&!
= − ('!!#	'!!!)

!!
 

 v	 + 	x &'
&!
= −v	–	v) 

 x &'
&!
= −v	–	v)	– 	v 

 x &'
&!
= −v(v	 + 	2) 
1

v(v + 2) dv = −
1
x dx 

 Integrating both sides, we get 
 ∫ (

'('#))
dv	 = 	−	∫ (

!
dx 

 (
)
∫ )

'('#))
dv	 = 	−	∫ (

!
dx 

 (
)
∫ )#','

'('#))
dv	 = 	−	∫ (

!
dx 

 (
)
∫ A )#'

'('#))
−	 '

'('#))
B dv	 = 	−	∫ (

!
dx 

 (
)
(logv	– 	log(v	 + 	2)) 	= 	−logx	 + 	logC 

 (
)
Alog '

'#)
B 	= 	log /

!
 

 log @
"
#

"
##)

C 	= 	2log /
!
 

 log A $
$#)!

B 	= 	log A:
!
B
)
 

 $
$#)!

	= 	 A:
!
B
)
  

 !!$
$#)!

	= 	 C) 

 y = 1 when x = 1 



 
 
 
 

                                            
 
 
 
 
 

17 

17 

 C) 	= 	 (
(	#	)

	= 	 (
@
  

∴ 	
x)y
y + 2x 	= 	

1
3 

 3x2y = y + 2x 
 y + 2x = 3x2y 
 The required solution of the differential equation. 
 

13.  

13.  

  

 Let F(x, y) . 

 \ F(lx, ly)  

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

  

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

  

  

  

  

  

2 xxsin y dx xdy 0;y when x 1
y 4

é ùæ ö p
- + = =ê úç ÷

è øë û

2 xxsin y dx xdy 0
y

é ùæ ö
- + =ê úç ÷

è øë û

2 yxsin y
xdy

dx x

é ùæ ö- -ç ÷ê úè øë ûÞ =

2 yxsin y
x
x

é ùæ ö- -ç ÷ê úè øë û=

2 2

0

x yx sin y xsin y
y x . F(x, y)

x x

é ùæ öl é ùæ ö- l × - l - -ê úç ÷ ç ÷ê úlè ø è øë û ë û= = = l
l

( ) ( )dy dy vx
dx dx

Þ =

dy dvv x
dx dx

Þ = + =

dy
dx

2xsin v vxdvv x
dx x

é ù- -ë û+ =

2 2dvv x sin v v v sin v
dx

é ùÞ + = - - = -ë û

2dvv x sin v
dx

Þ + = -

2

dv dx
sin v dx

Þ = -

2 dxcosec vdv
x

Þ = -
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 Integrating both sides, we get: 
  

  

  

    …(2) 

 Now,  

  

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

  

 This is the required solution of the given differential equation. 
 

14.  

14. &$
&!
	− 	$

!
	+ 	cosec A$

!
B 	= 	0 

 &$
&!
	= 	 $

!
	− 	cosec A$

!
B  

Let	f(x, y) = 	
y
x 	− 	cosec A

y
xB 

 Here, putting x= kx and y = ky 

 f(kx, ky) 	= 	 %$
%!
	− 	cosec A%$

%!
B  

 =	 $
!
	− 	cosec A$

!
B 

 = k0.f(x,y) 
 Therefore, the given differential equation is homogeneous. 
 &$

&!
	− 	$

!
	+ 	cosec A$

!
B 	= 	0 

 &$
&!
	= 	 $

!
	− 	cosec A$

!
B 

 To solve it we make the substitution. 
 y = vx 
 Differentiating eq. with respect to x, we get 
 &$

&!
	= 	v	 + 	x &'

&!
 

cosv log x C- = - -

cosv log x CÞ = +

ycos log x logC
x

æ öÞ = +ç ÷
è ø

ycos log Cx
x

æ öÞ =ç ÷
è ø

y at x 1
4
p

= =

cos log C
4
pæ öÞ =ç ÷

è ø
1 logCÞ =

1C e eÞ = =

ycot log ex
x

æ ö =ç ÷
è ø

dy y ycosec 0;y 0 when x 1
dx x x

æ ö- + = = =ç ÷
è ø
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 v	 + 	x &'
&!
	= 	 '!

!
	− 	cosec A'!

!
B  

 v	 + 	x &'
&!
	= 	v	– 	cosecv 

 x &'
&!
	= 	−	cosecv 

 (
:;5=:'

dv	 = 	−	(
!
dx 

 Integrating both sides, we get 
 ∫ sinv	dv	 = 	−	∫ (

!
dx 

 - cosv = - logx + C 
 −	cos $

!
	= 	−	logx	 + 	C 

 y = 0 when x = 1 
 −	cos A

(
	= 	−	log1	 + 	C 

 - 1 = C 
 ∴ −	cos $

!
	= 	−	logx	– 	1 

 cos $
!
	= 	logx	 + 	loge 

 cos $
!
	= 	log|ex| 

 The required solution of the differential equation. 
 
15.  

15.  

  

    …(1) 

 Let F(x, y) . 

 \ F(lx, ly)  

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

  

2 2 dy2xy y 2x 0;y 2 when x 1
dx

+ - = = =

2 2 dy2xy y 2x 0
dx

+ - =

2 2dy2xy 2xy y
dx

Þ = +

2

2

dy 2xy y
dx 2x

+
Þ =

2

2

2xy y
2x
+

=

( )( ) ( )
( )

2 2
0

2 2

2 x y y 2xy y . F(x,y)
2x2 x

l l + l +
= = = l

l

( ) ( )d dy vx
dx dx

= =

dy dvv x
dx dx

= = +
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 Substituting the value of y and  in equation (1), we get: 

  

  

  

  

 Integrating both sides, we get: 

  

  

  

  

    …(2) 

 Now, y = 2 at x = 1. 
  
  
 Substituting C = –1 in equation (2), we get: 

  

  

  

 This is the required solution of the given differential equation.   
 

16. A homogeneous differential equation of the from  can be solved by making 

the substitution. 
 (a)  y = vx (b)  v = yx 

dy
dx

( ) ( )2
2

2x vx vxdvv x
dx 2x

+
+ =

2dv 2v vv x
dx 2

+
Þ + =

2dv vv x v
dx 2

Þ + = +

2

2 dxdv
v x

Þ =

2 1v2 log x C
2 1

- +

× = +
- +
2 log x C
v

Þ- = +

2 log x C
y

Þ- = +

2 log x Cy
x

Þ- = +

2x log x C
y

Þ- = +

( )1 log 1 CÞ- = +

C 1Þ = -

2x log x 1
y

- = -

2x 1 log x
y

Þ = -

( )2xy , x 0,x e
1 log x

Þ = ¹ ¹
-

dx xh
dy y

æ ö
= ç ÷

è ø
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 (c)  x = vy (d)  x = v 
16. The correct answer is: option (B) 
 Explanation: Since, &!

&$
	is	given	equal	to	h A!

$
B. 

 h A!
$
B 	is	a	function	of	 !

$
. 

 Therefore, we shall substitute, 
 x = vy 
 
17. Which of the following is a homogeneous differential equation? 
 (a)    

 (b)   

 (c)    

 (d)  

17. Function F(x, y) is said to be the homogenous function of degree n, if 
 F(λx, λy) = λn F(x, y) for any non-zero constant (λ). 
 Consider the equation given in alternative D: 
  

  

 Let F(x, y) . 

 \ F(lx, ly)  

    

    

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

 
 
 

( ) ( )4x 6y 5 dy 3y 2x 4 dx 0+ + - + + =

( ) ( )3 3xy dx x y dy 0- + =

( )3 2x 2y dx 2xydy 0+ + =

( )2 2 2 2y dx x xy y dy 0+ - - =

( )2 2 2y dx x xy y dy 0+ - - =

2 2

2 2 2 2

dy y y
dx x xy y y xy x

-
Þ = =

- - + -
2

2 2

y
y xy x

=
+ -

( )
( ) ( )( ) ( )

2

2 2

y
y x y x

l
=
l + l l - l

( )
2 2

2 2 2

y
y xy x
l

=
l + -

2
0

2 2

y
y xy x

æ ö
= l ç ÷+ -è ø

0. F(x,y)=l
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