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              NCERT Solutions for Class-XII Maths 
                          
                                                         Chapter-5.7 
 

NCERT Math Class 12 
 
Find the second order derivatives of the functions given in Exercises 1 to 10. 
 

1. x2 + 3x + 2 

1. Let , therefore, 

  

 
2. x20 
2. Let us take y= x20 

Now, 

  

= 20x19 
Therefore,  

  

= 20 × 19 × x18  
= 380 x18 
 

3.  
3. Let , therefore, 

  

  

  
 

4.  
4. Let us take y = log x 

2 3 2y x x= + +

( ) ( )
2

2
23 2 2 3 2 3 2dy d d y dx x x x

dx dx dxdx
= + + = + Þ = + =

( )20d xdy  
dx dx

=

( ) ( )19 192

2

d 20x d xd y   20
dx dxdx

= =

 .  x cos x
cosy x x= ×

( )cos cos cos sin cosdy d d dx x x x x x x x x
dx dx dx dx

= × = × + × = - +

( )
2

2 sin cos sin sin sind y d d dx x x x x x x x
dx dx dxdx

æ öÞ = - + = - + -ç ÷
è ø

( )cos sin sin cos 2sinx x x x x x x= - - - = - +

 log x
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Now, 

  

Therefore,  

  

 
5. x3 log x 
5. Let , therefore, 

  

  

  

 
6. ex sin 5x 
6. Let us take y = ex sin 5x 

Now, 

  

  

  

= ex sin 5x+ex cos 5x.5 
= ex (sin 5x + 5cos 5x) 

  

  

  

= ex (sin5x + 5cos5x) + ex (5cos5x – 25sin5x) 
= ex (10cos5x – 24sin5x)  
= 2ex (5cos5x – 12sin5x) 

( )d logxdy 1   
dx dx x

= =

2

2 2

1d
d y 1x  

dxdx x

æ ö
ç ÷ æ öè ø= = -ç ÷

è ø

3logy x x=

( )3 3 3 3 2 2 21log log log log 3 3 logdy d d dx x x x x x x x x x x x
dx dx dx dx x

= = × + × = × + × = +

( )
2

2 2 2 2
2 3 log 2 3 log logd y d d dx x x x x x x x

dx dx dxdx
æ öÞ = + = + +ç ÷
è ø

( )2 12 3 log 2 2 3 6 log 5 6 log 5 6logx x x x x x x x x x x x x
x

æ ö= + × + × = + + = + = +ç ÷
è ø

( )xd e sin 5x dy  
dx dx

=

( ) ( )x
x.

d e d sin5x
 sin5x. e

dx dx
= +

( )x x d 5x
 sin5x.e e .cos5x.

dx
= +

( )x2

2

d e sin5x  5cos5xd y  
dxdx

é ù+ë û=

( )
( ) ( )x

x
d e d sin5x 5cos5x

 sin5x 5cos5x . e .
dx dx

+
= + +

( ) ( ) ( ) ( )x x d 5x d 5x
 sin5x 5cos5x e e cos5x. 5 sin5x .

dx dx
é ù

= + + + -ê ú
ë û
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7. e6x cos 3x 
7. Let , therefore, 

  

  

 

 

 

 

 

 
 

8. tan–1 x 
8. Let us take y = tan–1 x Now, 

 

  

 

  

  

  

 
9. log (log x) 
9. Let , therefore, 

 

6 cos3xy e x=

( )6 6 6cos3 cos3 cos3x x xdy d d de x e x x e
dx dx dx dx

= = × + ×

( ) ( )6 6 6sin3 3 cos3 6 3 sin3 2cos3x x xe x x e e x x= × - × + × × = - +

( )
2

6
2 3 sin3 2cos3xd y d e x x

dxdx
é ùÞ = - +ë û

( ) ( )6 63 sin3 2cos3 sin3 2cos3 3x xd de x x x x e
dx dx

= × - + + - + ×

( ) ( )6 63 3cos3 6sin3 sin3 2cos3 18x xe x x x x e= × - - + - + ×

( )6 9cso3 18sin3 18sin3 36cos3xe x x x x= - - - +

( )6 27cos3 36sin3xe x x= -

( )69 3cos3 4sin3xe x x= -

( )1

2

d tan  dy 1   
dx dx 1 x

-

= =
+

2 2

2

1d  
d y 1 x 

dxdx

é ù
ê ú+ë û=

( )
( ) ( ) ( )12 2

2
d x d 1 x
  1 . 1 x .

dx dx

-
+ +

= = - +

( ) ( )2 22 2

1 2x 2x  
1 x 1 x

-
= ´ =

+ +

( )log logy x=

( )( ) 1 1 1log log
log log

dy d x
dx dx x x x x

= = × =
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10. sin (log x) 
10. Let us take y = sin (log x) 

Now, 

  

  

  

Then,  

  

  

  

  

  

 

11. If y = 5 cos x – 3 sin x, prove that  

11. Given that: , therefore, 

 

( ) ( )2

2 2

log 1 1 log1
log ( log )

d dx x x xd y d dx dx
dx x xdx x x

- ×æ ö
Þ = =ç ÷

è ø

2 2

10 log
1 log

( log ) ( log )

x x
xx

x x x x

æ ö- × +ç ÷ +è ø= = -

( )d sin log xdy  
dx dx

é ùë û=

( ) ( )d logx
 cos logx .

dx
=

( )cos logx
 

x
=

( )
2

2

cos logx
d

xd y  
dxdx

æ ö
ç ÷
è ø=

( ) ( ) ( )

2

d cos logx d x
x. cos logx .

dx dx 
x

é ùë û -
=

( ) ( ) ( )
2

d logx
x. sin logx . cos logx .1

dx
 

x

é ù
- -ê ú
ë û=

( ) ( )
2

1xsin logx . cos logx
x 

x

- -
=

( ) ( )
2

sin logx cos logx
 

x
-é + ùë û=

2

2 0d y y
dx

+ =

5cos 3siny x x= -

( )5cos 3sin 5sin 3cosdy d x x x x
dx dx

= - = - -
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12. If y = cos–1 x, Find in terms of y alone. 

12. It is given that y = cos–1 x 
Now, 

  

Therefore, 

  

  

  

 ………………………(1) 

Now it is given that y = cos–1 x 
ð x= cosy 

Now putting the value of x in equation (1), we get 

  

  

 

  

 

  

 

( ) ( )
2

2 5sin 3cos 5cos 3sin 5cos 3sind y d x x x x x x y
dxdx

Þ = - - = - + = - - = -

2

2 0d y y
dx

Þ + =

2

2
d y
dx

( ) ( )
1 1

2 2
2

d cosdy 1   1 x
dx dx 1 x

- --
= = = - -

-

( )
1

2 2
2

2

d 1 x
d y  

dxdx

-æ ö
- -ç ÷ç ÷
è ø=

( ) ( )23
2 2

d 1 x1 . 1 x .
2 dx

- -æ ö= - - -ç ÷
è ø

( )
( )

32

1 2x
2 1 x

= ´ -
-

( )

2

2 32

d y x 
dx 1 x

-
=

-

( )

2

2 32

d y cosy 
dx 1 cos y

-
=

-

( )32

cosy 
sin y

-
=

( )3 2
cosy cosy 1  .

siny sin ysiny
- -

= =

2
2

2
d y  coty.cosec y
dx

Þ = -
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13. If y = 3 cos (log x) + 4 sin (log x), show that  

13. Given that: , therefore, 

 

 

 

 

 

 

 

14. If y = Aemx + Benx, show that  

14. According to given equation, we have, 
y = Aemx + Benx 

Then,   

  

  

= Amemx + Bnenx 
Now, on again differentiating we get, 

  

  

  

= Am2emx + Bn2enx 

  

= Am2emx + Bn2enx – (m+n)( Amemx + Bnenx) + mn(Aemx + Benx) 

= Am2emx + Bn2enx- Am2emx - Bmnenx -Amnemx - Bn2enx + Amnemx + Bmnenx 

2
2 1

    0x y xy y+ + =

( ) ( )3cos log 4sin logy x x= +

( ) ( )( ) ( ) ( )1 13cos log 4sin log 3sin log 4cos logdy d x x x x
dx dx x x

= + = - × + ×

( ) ( )3sin log 4cos logdyx x x
dx

Þ = - +

( ) ( )
2

2 3sin log 4cos logd y dy d dx x x x
dx dx dxdx

Þ + × = é- + ùë û

( ) ( ) ( ) ( )1 1 1 13cos log 4sin log 3cos log 4sin logx x x x y
x x x x

= - × - × = - é + ù = - ×ë û

2 2 2
2 2

2 2 2
1   0d y dy d y dy d y dyx y x x y x x y

dx x dx dxdx dx dx
Þ + = - Þ + = - Þ + + =

2
2 1

0x y xy yÞ + + =

2

2 ( ) 0d y dym n mny
dxdx

- + + =

( )mx nxd Ae Bedy  
dx dx

+
=

( ) ( )mx nxd e d e
 A. B.

dx dx
= +

( ) ( )mx nxd mx d nx
 A.e B.e

dx dx
= +

( )mx nx2

2

d Ame Bned y  
dxdx

+
=

( ) ( )mx nxd e d e
 Am. Bn.

dx dx
= +

( ) ( )mx nxd mx d nx
 Am.e Bn.e

dx dx
= +

( )
2

2
d y dym n mny

dxdx
\ - + +
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= 0 

  

Hence Proved 
 

15. If y = 500e7x + 600e–7x, show that = 49y 

15. Given that: , therefore, 

 

 

 

 

 

16. If ey (x + 1) = 1, show that =  

16. It is given that 
ey (x + 1) = 1 

  

Now, taking logarithm on both the sides we get, 

  

On differentiating both sides we get, 

  

  

Again, on differentiating we get, 

  

  

( )
2

2
d y dym n mny  0

dxdx
Þ - + + =

2

2
d y
dx

7 7500 600x xy e e-= +

( ) ( ) ( )7 7 7 7 7 7500 600 500 7 600 7 7 500 600x x x x x xdy d e e e e e e
dx dx

- - -= + = × + × - = -

( ) ( )
2

7 7 7 7
2 7 500 600 7 500 7 600 7x x x xd y d e e e e

dxdx
- -é ùÞ = - = × + × -ë û

( )7 749 500 600 49x xe e y-= - =

2

2 49d y y
dx

Þ =

2

2
d y
dx

2dy
dx

æ ö
ç ÷
è ø

y 1e  
x 1

Þ =
+

1y  log  
x 1

=
+

( )

1d
dy x 1 x 1
dx dx

æ ö
ç ÷+è ø= +

( )
( )2

1 1 x 1 .  
x 1x 1

- -
= + =

++

2

2

1d
d y x 1 

dxdx

æ ö
ç ÷+è ø\ = -

( ) ( )2 2
1 1  

x 1 x 1

æ ö-ç ÷= - =
ç ÷+ +è ø
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Hence Proved 
 

17. If y = (tan–1 x)2, show that (x2 + 1)2 y2 + 2x (x2 + 1) y1 = 2 

17. Given that: , therefore, 

  

  

  

  

  

  

 
 

 
 
 
 
 
 

( )

2

2 2
d y 1 
dx x 1

Þ =
+

22

2
d y dy 

dxdx
æ öÞ = ç ÷
è ø

( )21tany x-=

( )
121 1

2 2
1 2tantan 2tan

1 1
dy d xx x
dx dx x x

-
- -é ù= = × =ê úë û + +

( )2 11 2tandyx x
dx

-Þ + =

( ) ( ) ( )
2

2 2 1
21 1 2tand y dy d dx x x

dx dx dxdx
-Þ + + × + =

( )
2

2
2 2

21 2
1

d y dyx x
dxdx x

Þ + + × =
+

( ) ( )
222 2
21 2 1 2d y dyx x x

dxdx
Þ + + + =

( ) ( )22 2
2 1

1 2 1 2x y x x yÞ + + + =


