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                NCERT Solutions for Class-XII Maths 
                          
                                                         Chapter-9.6 
 

NCERT Mathematics Class 12 
 
1.  

1. The given differential equation is . 

 This is in the form of  

 Now,  
 The solution of the given differential equation is given by the relation,  
  

  

 Let  

  

  

  

  

  

  

  

  

 Therefore, equation (1) becomes:  

dy 2y sin x
dx

+ =

dy 2y sin x
dx

+ =

( )dy py Q where p 2 and Q sin x
dx

+ = = =

p.dx 2.dx 2xI.F e e eò ò= = =

( ) ( )y I.F. Q I.F. dx C= ´ +ò
( )2x 2xye sin x.e dx C ... 1Þ = +ò

2xI sin x e= ×ò

( )2x 2xdI sin x e dx sin x e dx
dx
æ öÞ = × - ×ç ÷
è øò ò ò

2x 2xe eI sin x cosx. dx
2 2

æ ö
Þ = × - ç ÷

è ø
ò

( )
2x

2x 2xe sin x 1 dI cosx. e cosx e dx dx
2 2 dx

é ùæ öÞ = - - ×ç ÷ê úè øë û
ò ò ò

( )
2x 2x 2xe sin x 1 e eI cosx. sin x . dx
2 2 2 2

é ùé ù
Þ = - - -ê úê ú

ë ûë û
ò

( )
2x 2x

2xe sin e cosx 1I sin x.e dx
2 4 4

Þ = - - ò

( )
2xe 1I 2sin x cosx I
4 4

Þ = - -

( )
2x5 eI 2sin x cosx

4 4
Þ = -

( )
2xeI 2sin x cosx
5

Þ = -



 
 
 
 

                                            
 
 
 
 
 

2 

2 

  

  

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

2. It is given that !"
!#
+ 3y = e$%# 

This is equation in the form of !"
!#
+ py = Q (where, p = 3 and Q = e$%#) 

Now, I.F. = e∫'!# = e∫(!# = e(# 
Thus, the solution of the given differential equation is given by the relation: 
y(I.F.) = ∫(Q × I. F. )dx + C 
⟹ ye(# = ∫(e$%# × e%#)dx + C  
⟹ ye(# = ∫e#dx + C  
⟹	ye3x = ex + C 
y	⟹	 = e-2x + Ce-3x 

 Therefore, the required general solution of the given differential equation is y = e-2x + Ce-
3x.  
 
3.  

3. The given differential equation is:  

  

 Now,  
 The solution of the given differential equation is given by the relation,  
  

  

  

  

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

4.  

( )
2x

2x eye 2sin x cosx C
5

= - +

( ) 2x1y 2sin x cosx Ce
5

-Þ = - +

2xdy 3y e
dx

-+ =

2dy y x
dx x

+ =

2dy 1py Q where p and Q x
dx x

æ ö+ = = =ç ÷
è ø

1dxp dx logxxI.F e e e xòò= = = =

( ) ( )y I.F. Q I.F. dx C= ´ +ò
( ) ( )2y x x x dx CÞ = × +ò

3xy x dx CÞ = +ò
4xxy C
4

Þ = +

dy secxy tan 0 x
dx 2

pæ ö+ = £ <ç ÷
è ø
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4. It is given that !"
!#
+ (secx)y = tanx 

This is equation in the form of !"
!#
+ py = Q (where, p = secx and Q = tanx) 

Now, I.F. = e∫'!# = e∫ )*+#!# = e,-.	()*+#1234#) = secx + tanx 
Thus, the solution of the given differential equation is given by the relation: 
y(I.F.) = ∫(Q × I. F. )dx + C 
⟹ y(secx + tanx) = ∫ tanx(secx + tanx)dx + C  
⟹ y(secx + tanx) = ∫ secxtanxdx + ∫ tan%xdx + C  
⟹ y(secx + tanx) = secx +	∫(sec%x − 1)dx + C  
⟹	y(secx + tanx) = secx + tanx – x+ C 
Therefore, the required general solution of the given differential equation is  

 y(secx + tanx) = secx + tanx – x + C. 
 

5.  

5. Let  

  

 By second fundamental theorem of calculus, we obtain 

  

  

  

  

 
6.  

6. It is given that x !"
!#
+ 2y = x%logx 

⟹ !"
!#
+ %

#
y = xlogx  

This is equation in the form of 67
68
+ 𝑝𝑦 = 𝑄 (where, p = %

8
 and Q =xlogx) 

Now, I.F. = 𝑒∫968 = 𝑒∫
!
"68 = 𝑒 	 %(:;<8) = 𝑒:;<8! = 𝑥% 

Thus, the solution of the given differential equation is given by the relation: 
y(I.F.) = ∫(𝑄 × 𝐼. 𝐹. )𝑑𝑥 + 𝐶 
⟹ 𝑦. 𝑥% = ∫(𝑥𝑙𝑜𝑔𝑥. 𝑥%)𝑑𝑥 + 𝐶  

2
0
cos2x dx

p

ò
2
0

I cos2x dx
p

= ò

( )sin 2xcos2x dx F x
2

æ ö= =ç ÷
è øò

( )I F F 0
2
pæ ö= -ç ÷

è ø

1 sin 2 sin 0
2 2
é ùpæ ö= -ç ÷ê úè øë û

[ ]1 sin sin0
2

= p -

[ ]1 0 0 0
2

= - =

2dyx 2y x log x
dx

+ =
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 ⟹ 𝑥%𝑦 = ∫(𝑥(𝑙𝑜𝑔𝑥)𝑑𝑥 + 𝐶  

⟹ 𝑥%𝑦 = 𝑙𝑜𝑔𝑥. ∫ 𝑥(𝑑𝑥 − ∫ K 668 (𝑙𝑜𝑔𝑥). ∫ 𝑥
(𝑑𝑥L 𝑑𝑥 + 𝐶  

⟹ 𝑥%𝑦 = 𝑙𝑜𝑔𝑥. 8
#

=
− ∫ M>8 .

8#

=
N 𝑑𝑥 + 𝐶  

⟹ 𝑥%𝑦 = 8#:;<8
=

− >
= ∫𝑥

(𝑑𝑥 + 𝐶  

⟹ 𝑥%𝑦 = 8#:;<8
=

− >
=
. 8

#

=
+ 𝐶  

⟹ 𝑥%𝑦 = >
>?
𝑥=(4𝑙𝑜𝑔𝑥 − 1) + 𝐶  

⟹ 𝑦 = >
>?
𝑥%(4𝑙𝑜𝑔𝑥 − 1) + 𝐶𝑥$%  

Therefore, the required general solution of the given differential equation 

𝑦 =
1
16 𝑥

%(4𝑙𝑜𝑔𝑥 − 1) + 𝐶𝑥$% 

 
7.  

7. The given differential equation is: 

   

  

 This equation is the form of a linear differential equation as:  

  

 Now,  
 The general solution of the given differential equation is given by the relation,  
  

  

 Now,  

  

  

  

dy 2x log x y log x
dx x

+ =

dy 2x log x y log x
dx x

+ =

2

dy y 2
dx x log x x

Þ + =

2

dy 1 2py Q where p and Q
dx x logx x

æ ö
+ = = =ç ÷

è ø

( )
1 dxp dx log log xx logI.F e e e logxòò= = = =

( ) ( )y I.F. Q I.F. dx C= ´ +ò

( )2

2ylog x log x dx C ... 1
x

æ öÞ = +ç ÷
è øò

2 2

2 1log x dx 2 log x. dx
x x

æ ö æ ö=ç ÷ ç ÷
è ø è øò ò

( )2 2

1 d 12 log x dx log x dx dx
x dx x

é ùì ü= × - ×í ýê úî þë û
ò ò ò
1 1 12 logx dx
x x x

é ùæ öæ ö æ ö= - - × -ê úç ÷ç ÷ ç ÷
è ø è øè øë û

ò

2

log x 12 dx
x x

é ù= - +ê úë ûò
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 Substituting the value of   in equation (1), we get:  

  

 This is the required general solution of the given differential equation.  
 
8.  

8. It is given that (1 + 𝑥%)𝑑𝑦 + 2𝑥𝑦𝑑𝑥 = 𝑐𝑜𝑡𝑥𝑑𝑥 
⟹ 67

68
+ %87

(>18!)
= @;A8

>18!
  

This is equation in the form of 67
68
+ 𝑝𝑦 = 𝑄 (where, p = %8

(>18!)
 and Q = @;A8

>18!
) 

Now, I.F. = 𝑒∫968 = 𝑒∫
!"

$%&"!'
68
= 𝑒:;<(>18!) = 1 + 𝑥% 

Thus, the solution of the given differential equation is given by the relation: 
y(I.F.) = ∫(𝑄 × 𝐼. 𝐹. )𝑑𝑥 + 𝐶 

⟹ 𝑦. (1 + 𝑥%) = ∫ K	 @;A8>18!
. (1 + 𝑥%)L 𝑑𝑥 + 𝐶  

⟹ 𝑦. (1 + 𝑥%) = ∫ 𝑐𝑜𝑡𝑥𝑑𝑥 + 𝐶  
⟹ 𝑦(1 + 𝑥%) = 𝑙𝑜𝑔|𝑠𝑖𝑛𝑥| + 𝐶  
Therefore, the required general solution of the given differential equation is  

𝑦(1 + 𝑥%) = 𝑙𝑜𝑔|𝑠𝑖𝑛𝑥| + 𝐶 
 
9.  

9.  

  

  

 This equation is a linear differential equation of the form:  

  

 Now,  
 The general solution of the given differential equation is given by the relation,  

log x 12
x x

é ù= - -ê úë û

( )2 1 log x
x

= - +

2

2 log x
x

æ ö
ç ÷
è øò

( )2ylog x 1 log x C
x

= - + +

( ) ( )21 x dy 2xy dx cot xdx x 0+ + = ¹

( )dyx y x xycot x 0 x 0
dx

+ - + = ¹

dyx y x xy cot x 0
dx

+ - + =

( )dyx y 1 xcot x x
dx

Þ + + =

dy 1 cot x y 1
dx x

æ öÞ + + =ç ÷
è ø

dy 1py Q where p cot x and Q 1
dx x

æ ö+ = = + =ç ÷
è ø

( ) ( )
1 cot x dxp dx log x log sin x log xsin xxI.F e e e e xsin x

æ ö+ç ÷ +è øòò= = = = =
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10.  

10. It is given that (𝑥 + 𝑦) 67
68
= 1 

⟹ 67
68
= >

817
  

⟹ 68
67
= 𝑥 + 𝑦  

⟹ 68
67
− 𝑥 = 𝑦  

This is equation in the form of 67
68
+ 𝑝𝑥 = 𝑄 (where, p = -1 and Q = y ) 

Now, I.F. = 𝑒∫967 = 𝑒∫$67 = 𝑒$7 
Thus, the solution of the given differential equation is given by the relation: 
x(I.F.) = ∫(𝑄 × 𝐼. 𝐹. )𝑑𝑦 + 𝐶 
⟹ 𝑥𝑒$7 = ∫[𝑦. 𝑒$7]𝑑𝑦 + 𝐶  

⟹ 𝑥𝑒$7 = 𝑦∫ 𝑒$67 − ∫ K 667 (𝑦) ∫ 𝑒
$7𝑑𝑦L 𝑑𝑦 + 𝐶  

⟹ 𝑥𝑒$7 = 𝑦(−𝑒$7) − ∫(−𝑒$7)𝑑𝑦 + 𝐶  
⟹ 𝑥𝑒$7 = −𝑦𝑒$7 + ∫𝑒$7𝑑𝑦 + 𝐶  
⟹ 𝑥𝑒$7 = −𝑦𝑒$7 − 𝑒$7 + 𝐶  
⟹	x = - y – 1 + Cey 
⟹	x + y + 1 = Cey 
Therefore, the required general solution of the given differential equation is  
x + y + 1 = Cey. 

 
11. y dx + (x – y2)dy = 0 
11. y dx + (x – y2)dy = 0 

( ) ( )y I.F. Q I.F. dx C= ´ +ò
( ) ( )y xsin x 1 xsin x dx CÞ = ´ +ò
( ) ( )y xsin x xsin x dx CÞ = +ò

( ) ( )dy xsin x x sin x dx x sin x dx C
dx
é ùÞ = - × +ê úë ûò ò ò

( ) ( ) ( )y xsin x x cosx 1 cosx dx CÞ = - - × - +ò
( )y xsin x xcosx sin x CÞ = - + +
xcosx sin x Cy
xsin x xsin x xsin x
-

Þ = + +

1 Cy cot x
x xsin x

Þ = - × + +

( ) dyx y 1
dx

+ =
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 ⇒	ydx = (y2 – x)dy = 0  

  

  

 This is a linear differential equation of the form:  

  

 Now,  
 The general solution of the given differential equation is given by the relation,  
  

  

  

  

  

 

12.  

12. It is given that (𝑥 + 3𝑦%) 67
68
= 𝑦 

⟹ 67
68
= 7

81(7!
  

⟹ 68
67
= 81(7!

7
= 8

7
+ 3𝑦  

⟹ 68
67
− 8

7
= 3𝑦  

This is equation in the form of 67
68
+ 𝑝𝑦 = 𝑄 (where, p = − >

7
 and Q = 3y) 

Now, I.F. = 𝑒∫967 = 𝑒$∫
()
) = 𝑒$ :;< 7 = 𝑒:;<	(

%
)) = >

7
 

Thus, the solution of the given differential equation is given by the relation: 
x(I.F.) = ∫(𝑄 × 𝐼. 𝐹. )𝑑𝑦 + 𝐶 

⟹ 𝑥. >
7
= ∫ K3𝑦. >7L 𝑑𝑦 + 𝐶  

 ⟹ 8
7
= 3𝑦 + 𝐶 

⟹	x = 3y2 + Cy 
Therefore, the required general solution of the given differential equation is x = 3y2 + Cy. 

2dx y x xy
dy y y

-
Þ = = -

dx x y
dy y

Þ + =

dy 1px Q where p and Q y
dx y

æ ö
+ = = =ç ÷

è ø
1dyp dy log yyI.F e e e yòò= = = =

( ) ( )x I.F. Q I.F. dy C= ´ +ò
( )xy y y dy CÞ = × +ò
2xy y dy CÞ = +ò
3yxy C
3

Þ = +

2y Cx
3 y

Þ = +

( ) ( )2 dyx 3y y y 0
dx

+ = >
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13.  

13. The given differential equation is . 

 This is a linear equation of the form:  
  

 Now,  
 The general solution of the given differential equation is given by the relation,  
  

  

  

 ⇒	y sec2x = sec x + C   … (1) 
 Now,  

 Therefore,  
  

 ⇒	0 = 2 + C 
 ⇒ C = –2 
 Substituting C = –2 in equation (1), we get: 
 ysec2 x = sec x – 2 
 ⇒	y = cos x – 2 cos2 x 
 Hence, the required solution of the given differential equation is y = cos x – 2 cos2 x.  
 
14.  

14. It is given that (1 + 𝑥%) 67
68
+ 2𝑥𝑦 = >

>18!
 

⟹ 67
68
+ %87

(>18!)
= >

(>18!)!
  

This is equation in the form of 67
68
+ 𝑝𝑦 = 𝑄 (where, p = %8

(>18!)
 and Q = >

(>18!)!
) 

Now, I.F. = 𝑒∫968 = 𝑒∫
!"

$%&"!'
68
= 𝑒:;<(>18!) = 1 + 𝑥% 

Thus, the solution of the given differential equation is given by the relation: 
y(I.F.) = ∫(𝑄 × 𝐼. 𝐹. )𝑑𝑥 + 𝐶 

⟹ 𝑦. (1 + 𝑥%) = ∫ K >
(>18!)!

. (1 + 𝑥%)L 𝑑𝑥 + 𝐶  

⟹ 𝑦. (1 + 𝑥%) = ∫ >
(>18!)

𝑑𝑥 + 𝐶  

dy 2y tan x sin x; y 0 when x
dx 3

p
+ = = =

dy 2y tan x sin x
dx

+ =

( )dy py Q where p 2 tan x and Q sin x
dx

+ = = =

( )2p dx 2tanxdx log sec x2log secx 2I.F e e e e sec xò ò= = = = =

( ) ( )y I.F. Q I.F. dx C= ´ +ò
( ) ( )2 2y sec x sin x sec x dx CÞ = × +ò

( )2ysec x secx tan x dx CÞ = × +ò

y 0 at x
3
p

= =

20 sec sec C
3 3
p p

´ = +

( )2 2

dy 11 x 2xy ; y 0 when x 1
dx 1 x

+ + = = =
+
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⟹ 𝑦. (1 + 𝑥%) = 𝑡𝑎𝑛$> 𝑥 + 𝐶 ----------------(1) 
Now, it is given that y = 0 at x = 1 

0 = tan-1 1+ C 
⟹ C = − B

=
 

Now, Substituting the value of C = − B
=
 in (1), we get, 

⟹ 𝑦. (1 + 𝑥%) = 𝑡𝑎𝑛$> 𝑥 − B
=
  

Therefore, the required general solution of the given differential equation is  

𝑦. (1 + 𝑥%) = 𝑡𝑎𝑛$> 𝑥 −
𝜋
4 

 
15.  

15. The given differential equation is  

 This is a linear differential equation of the form:  
  

 Now,  

 The general solution of the given differential equation is given by the relation,  
  

  

  

 ⇒	y cosec3 x = 2cosec x + C 
  

  

 Now,  

 Therefore, we get:  
 2 = –2 + C 
 ⇒	C = 4 
 Substituting C = 4 in equation (1), we get: 
 y = –2sin2 x + 4 sin3 x 
 ⇒	y = 4 sin3 x – 2sin2 x 
 This is the required particular solution of the given differential equation.   
 

dy 3ycot x sin 2x; y 2 when x
dx 2

p
- = = =

dy 3ycot x sin 2x
dx

- =

( )dy py Q where p 3cot x and Q sin 2x
dx

+ = = - =

3
1logp dx 3 cot x dx 3log sin x sin x

3

1I.F e e e e
sin x

- -ò ò= = = = =

( ) ( )y I.F. Q I.F. dx C= ´ +ò

3 3

1 1y sin 2x dx C
sin x sin x

é ùÞ × = × +ê úë ûò
( )3ycosec x 2 cot xcosecx dx CÞ = +ò

2 3

2 3y
cosec x cosec x

Þ = - +

( )2 3y 2sin x Csin x ... 1Þ = - +

y 2 at x
2
p

= =
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16. Find the equation of a curve passing through the origin given that the slope of the tangent 
to the curve at any point (x, y) is equal to the sum of the coordinates of the point.  

16. Let F(x,y) be the curve passing through origin and let (x,y) be a point on the curve.  
We know the slope of the tangent to the curve at (x,y) is 67

68
. 

According to the given conditions, we get, 
67
68
= 𝑥 + 𝑦  

⟹ 67
68
− 𝑦 = 𝑥  

This is equation in the form of 67
68
+ 𝑝𝑦 = 𝑄 (where, p = -1 and Q = x ) 

Now, I.F. = 𝑒∫968 = 𝑒∫($>)68 = 𝑒$8 
Thus, the solution of the given differential equation is given by the relation: 
y(I.F.) = ∫(𝑄 × 𝐼. 𝐹. )𝑑𝑥 + 𝐶 
⟹ 𝑦𝑒$8 = ∫𝑥𝑒$8𝑑𝑥 + 𝐶------------(1) 

Now, ∫𝑥𝑒$8𝑑𝑥 = 𝑥 ∫ 𝑒$8𝑑𝑥 − ∫ K 668 (𝑥). ∫ 𝑒
$8 𝑑𝑥L 𝑑𝑥  

= 𝑥(𝑒$8) − ∫(−𝑒$8)𝑑𝑥  
= 𝑥(𝑒$8) + (−𝑒$8)  
= −𝑒$8(𝑥 + 1)  
Thus, from equation (1), we get, 

⟹ 𝑦𝑒$8 = −𝑒$8(𝑥 + 1) + 𝐶  
⟹	y = -(x+1) + Cex 
⟹	x + y + 1 = Cex--------------------(2) 
Now, it is given that curve passes through origin. 
Thus, equation (2) becomes: 
1 = C 
⟹	C = 1 
Substituting C = 1 in equation (2), we get, 
x + y – 1 = ex 
Therefore, the required general solution of the given differential equation is x + y -1 = ex. 

 
17. Find the equation of a curve passing through the point (0, 2) given that the sum of the 

coordinates of any point of any point on the curve exceeds the magnitude of the slope of 
the tangent to the curve at that point by 5.  

17. Let F (x, y) be the curve and let (x, y) be a point on the curve. The slope of the tangent to 

the curve at (x, y) is  .  

 According to the given information: 
  

dy
dx

dy 5 x y
dx

+ = +
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 This is a linear differential equation of the form:  
  

 Now,  
 The general equation of the curve is given by the relation,  
  

  

 Now,  

     

     

     
 Therefore, equation (1) becomes: 
 ye–x = (4 – x)e–x + C 
 ⇒	y = 4 – x + Cex 
 ⇒	x + y – 4 = Cex   ..(2) 
 The curve passes through point (0, 2).  
 Therefore, equation (2) becomes:  
 0 + 2 – 4 = Ce0 
 ⇒	–2 = C 
 ⇒	C = –2 
 Substituting C = –2 in equation (2), we get:  
 x + y – 4 = –2ex 
 ⇒	y = 4 – x – 2ex 
 This is the required equation of the curve.  
  
18. The integrating factor of the differential equation   is  

 (a) e–x 
 (b) e–y 
 (c)  

 (d) x 
18. The correct option is (C). 
 It is given that x !"

!#
− y = 2x% 

dy y x 5
dx

Þ - = -

( )dy py Q where p 1and Q x 5
dx

+ = = - = -

( )p dx 1 dx xI.F e e e- -ò ò= = =

( ) ( )y I.F. Q I.F. dx C= ´ +ò
( ) ( )x xy e x 5 e dx C ... 1- -Þ × = - +ò

( ) ( ) ( )x x xdx 5 e dx x 5 e dx x 5 e dx dx
dx

- - -é ù- = - - - ×ê úë ûò ò ò ò
( )( ) ( )x xx 5 e e dx- -= - - - -ò
( ) ( )x x5 x e e- -= - + -

( ) x4 x e-= -

2dyx y 2x
dx

- =

1
x
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⟹ !"
!#
− "

#
= 2x  

This is equation in the form of !"
!#
+ py = Q (where, p = − >

#
 and Q =2x) 

Now, I.F. = e∫'!# = e∫$
%
*!# = e,-.	(#+%) = x$> = >

#
 

 
19. The integrating factor of the differential equation. 

  

 (a)  

 (b)  

 (c)  

 (d)  

19. The correct option is (D). 
 The given differential equation is:   

  

  

 This is a linear differential equation of the form:  

  

 The integrating factor (I.F) is given by the relation, 

  

  

 Hence, the correct answer is D.  
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