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              NCERT Solutions for Class-XII Maths 
                          
                                                         Chapter-5.5 
 

NCERT Math Class 12 
Differentiate the functions given in Exercises 1 to 11 w. r. t. x. 

1. cos x . cos 2 x . cos 3x 
1. Let , taking log on both the sides  

 
Therefore, 

  

  

  

 

2.  

2. Given:  

Let   

Taking log on both sides, we get 

  

  

  

Now, differentiate both sides with respect to x 

 

cos cos2 cos3y x x x= × ×

log logcos logcos2 logcos3y x x x= + +

1 1 1 1cos cos2 cos3
cos cos2 cos3

dy d d dx x x
y dx x dx x dx x dx

= × + × + ×

( ) ( ) ( )1 1 1sin sin2 2 sin3 3
cos cos2 cos3

dy y x x x
dx x x x

é ùÞ = × - + × - × + × - ×ê úë û

[ ]cos cos2 cos3 tan 2tan2 3tan3dy x x x x x x
dx

Þ = × × - - -

( 1)( 2)
( 3)( 4)( 5)

x x
x x x

- -
- - -

( )( )
( )( )( )

1 2
3 4 5
x x

x x x
- -

- - -

( )( )
( )( )( )

( )( )
( )( )( )

1
21 2 1 2

y  
3 4 5 3 4 5
x x x x

x x x x x x
é ù- - - -

= = ê ú- - - - - -ê úë û

( )( )
( )( )( )

1
21 2

log y  log
3 4 5
x x

x x x
é ù- -

= ê ú- - -ê úë û

( )( )
( )( )( )

1 21log y  log
2 3 4 5

x x
x x x

é ù- -
Þ = ê ú

- - -ê úë û

( ) ( ) ( ) ( ) ( )1log [log 1 log x 2 log x 3 log x 4 log x 5 ] 
2

y xÞ = - + - - - - - - -

( ) ( ) ( ) ( ) ( )1(log y) log 1 log x 2 log x 3 log x 4 log x 5
2

d d d d d dx
dx dx dx dx dx dx

é ùÞ = - + - - - - - - -ê úë û
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3.  

3. Let , taking log on both the sides  

 
Therefore, 

  

  

  

 
4. xx – 2sin x 
4. Given: xx – 2sin x 

Lety= xx – 2sin x  
Lety = u - v 
⇒ u = xx and v = 2sin x 
For, u = xx 
Taking log on both sides, we get 
log u = log xx 
⇒log u = x.log(x) 
Now, differentiate both sides with respect to x 

  

  

  

1 1
2

dy
y dx

Þ =

( ) ( ) ( ) ( ) ( )1 1 1 1 1. 1 . 2 . 3 . 4 . 5
x 1 x 2 x 3 x 4 x 5

d d d d dx x x x x
dx dx dx dx dx

é ù- + - - - - - - -ê ú- - - - -ë û

1 1 1 1 1.
2 x 1 x 2 x 3 x 4 x 5

dy y
dx

é ùÞ = + - - -ê ú- - - - -ë û

( )( )
( )( )( )

1 21 1 1 1 1 1.  
2 3 4 5 x 1 x 2 x 3 x 4 x 5

x xdy
dx x x x

- - é ùÞ = + - - -ê ú- - - - - - - -ë û

( )coslog xx
cos(log ) xy x=
coslog log(log ) cos loglogxy x x x= = ×

1 cos loglog loglog cosdy d dx x x x
y dx dx dx

= × + ×

( )1 1cos loglog sin
log

dy y x x x
dx x x

é ù
Þ = × × + × -ê ú

ë û

cos cos sin loglog(log )
log

xdy x x xx
dx x x

é ù-
Þ = ê ú

ë û

( )(logu) x.log xd d
dx dx

= é ùë û

( ) ( )1 . log log .du d dx x x x
u dx dx dx

Þ = +

( )1. log . 1du u x x
dx x

é ùÞ = +ê úë û
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For, v = 2sin x  
Taking log on both sides, we get  
log v = log 2sin x 
⇒log v = sin x. log (2) 
Now, differentiate both sides with respect to x 

  

  

  

  

Because, y = u - v 
  

  

 
5. (x + 3)2. (x + 4)3. (x + 5)4 
5. Let , taking log on both the sides 

Therefore,  

  

  

  

  

  

6.  

(1 log )xdu x x
dx

Þ = +

( )(log v) sin x.log 2d d
dx dx

= é ùë û

( )1 log 2. sindv d x
v dx dx

Þ =

( ) log 2. cosdv v x
dx

Þ = é ùë û

sin2 .cos .log2xdv x
dx

Þ =

dy du dv
dx dx dx

Þ = -

sin(1 log ) 2 .cos  .log 2 x xdy x x x
dx

Þ = + +

2 3 4( 3) ( 4) ( 5)y x x x= + × + × +

( ) ( ) ( )
1 1 1 12 3 4

3 4 5
dy
y dx x x x

= × + × + ×
+ + +

( )( ) ( )( ) ( )( )
( )( )( )

2 4 5 3 3 5 4 3 4
3 4 5

x x x x x xdy y
dx x x x

é ù+ + + + + + + +
Þ = ê ú

+ + +ê úë û

( ) ( ) ( )
( )( )( )

2 2 22 9 20 3 8 15 4 7 12

3 4 5

x x x x x xdy y
dx x x x

é ù+ + + + + + + +
ê úÞ =

+ + +ê úë û

( )( )( )
2

2 3 4 9 70 133( 3) ( 4) ( 5)
3 4 5

dy x xx x x
dx x x x

é ù+ +
Þ = + × + × + ê ú

+ + +ê úë û

( ) ( )2 3 23 ( 4) ( 5) 9 70 133dy x x x x x
dx

Þ = + × + × + + +

111 x
xx x

x

æ ö+ç ÷
è øæ ö+ +ç ÷

è ø
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6. Given:  

Lety=  

Also,Lety = u + v 

  

  

Taking log on both sides, we get 

  

  

Now, differentiate both sides with respect to x 

  

  

  

  

  

  

111 x
xx x

x

æ ö+ç ÷
è øæ ö+ +ç ÷

è ø
111 x
xx x

x

æ ö+ç ÷
è øæ ö+ +ç ÷

è ø

111  
x

xu x and v x
x

æ ö+ç ÷
è øæ öÞ = + =ç ÷

è ø
1,  

x

for u x
x

æ ö= +ç ÷
è ø

1log log
x

u x
x

æ ö= +ç ÷
è ø

1log .logu x x
x

æ öÞ = +ç ÷
è ø

1(logu) .logd d x x
dx dx x

é ùæ ö= +ç ÷ê úè øë û

( )1 1 1. log log .du d dx x x x
u dx dx x x dx

æ öæ ö æ öÞ = + + +ç ÷ç ÷ ç ÷
è ø è øè ø

1 1 1. . log
1

du du x x x
dx dx x xx

x

é ù
ê úæ ö æ öê úÞ = + + +ç ÷ ç ÷æ öê úè ø è ø+ç ÷ê úè øë û

1 1 1. . log
1

du dx du x x
dx dx dx x xx

x

é ù
ê úæ öæ ö æ öê úÞ = + + +ç ÷ç ÷ ç ÷æ öê úè ø è øè ø+ç ÷ê úè øë û

2
1 1. 1 log

1
du xu x
dx xxx

x

é ù
ê úæ ö æ öê úÞ = - + +ç ÷ ç ÷æ öê úè ø è ø+ç ÷ê úè øë û

2

2
1 1. log

1
du x xu x
dx xxx

x

é ù
ê úæ ö- æ öê úÞ = + +ç ÷ ç ÷æ öê úè øè ø+ç ÷ê úè øë û
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Taking log on both sides, we get 

  

  

Now, differentiate both sides with respect to x 

  

  

  

   

  

  

Because, y = u + v 

  

  

 
7. (log x)x + xlog x 
7. Let  and , therefore,  

Differentiating with respect to , we get 

  

Here, , taking log on both the sides 
, therefore, 

2

2
1 1 1log

1

xdu xx x
dx x xx

é ùæ ö-æ ö æ öÞ = + + +ê úç ÷ç ÷ ç ÷+è ø è øê úè øë û
11

For,  v  xx
æ ö+ç ÷
è ø=

11
log v log  xx

æ ö+ç ÷
è ø=

1 logv 1 .log  x
x

æ öÞ = +ç ÷
è ø

1(log v) 1 .logd d x
dx dx x

é ùæ ö= +ç ÷ê úè øë û

( )1 1 1log . 1 1 . logdv d dx x
v dx dx x x dx

æ ö æ öÞ = + + +ç ÷ ç ÷
è ø è ø

2
1 1 1log . 0 1 .dv v x

dx x xx
é ùæ ö æ öÞ = - + +ç ÷ ç ÷ê úè ø è øë û
11

2 2
log 1 1xdv xx

dx xx x

æ ö+ç ÷
è ø é ùæ öÞ = - + +ç ÷ê úè øë û

11

2
log 1xdv x xx

dx x

æ ö+ç ÷
è ø - + +é ùÞ = ê úë û

11

2
1 logxdv x xx

dx x

æ ö+ç ÷
è ø + -é ùÞ = ê úë û

dy du dv
dx dx dx

Þ = +

12 1

2 2
1 1 1 1 loglog

1

x
xdy x x xx x x

dx x xx x

æ ö+ç ÷
è ø

é ùæ ö- + -æ ö æ ö é ùÞ = + + + +ê úç ÷ç ÷ ç ÷ ê ú+è ø è ø ë ûê úè øë û

(log )xu x= logxv x= y u v= +

x
dy du dv
dx dx dx

= +

(log )xu x=

log loglogu x x=
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and, , taking log on both the sides 

, therefore, 

  

  

  

Putting the value of  from (2) and  from (3) in equation (1), we get 

  

 

8. (sin x)x + sin–1  

8. Given:  

Lety=  
Lety = u + v 

  

  
Taking log on both sides, we get 

  
  

Now, differentiate both sides with respect to x 
  

  

  

1 loglog loglogdu d dx x x x
u dx dx dx

= × + ×

1 1 1loglog 1 loglog
log log

x x x
x x x

= × × + × = +

1 log loglog(log )
log

xdu x xx
dx x

é ù+ ×
= ê ú

ë û

( )1(log ) 1 log loglogxx x x-= + ×
logxv x=

log log logv x x=

1 log log log logdv d dx x x x
v dx dx dx

= × + ×

1 1log logx x
x x

= × + ×

( ) ( )log log 12log 2log 2log 3x xdv x xv x x x
dx x x

-é ù é ù= = = …ê ú ê úë û ë û
du
dx

dv
dx

( ) ( )1 log 1(log ) 1 log loglog 2logx xdy x x x x x
dx

- -= + × +

x
1(sin )xx sin x-+
1(sin )xx sin x-+

1(sin )  xu x and v sin x-Þ = =

,  (sin )xfor u x=

log log(sin )xu x=
log x.logsinu xÞ =

[ ](logu) x.log(sin )d d x
dx dx

=

( )1 . log(sin )) log(sin ).du d dx x x x
u dx dx dx

Þ = +

( )1. (sin ) log(sin ). 1
sin

du du x x x
dx x dx

é ùÞ = +ê úë û
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Now, differentiate both sides with respect to x  

  

  

  

  

Because, y = u + v 
  

  

 
9. xsin x + (sin x)cos x 
9. Let  and  therefore,  

Differentiating with respect to , we get 

  

Here, , taking log on both the sides 
, therefore, 

  

  

and , , taking log on both the sides , 
Therefore, 

  

  

( )(sin ) .cos  log(sin ). 1
sin

xdu xx x x
dx x

é ùÞ = +ê úë û

[ ](sin ) .cot logsinxdu x x x x
dx

Þ = +

1,  for v sin x-=

1dv d sin x
dx dx

-é ù= ë û

( )
( )2

1 .
1

dv d x
dx dxx

Þ =
-

1 1.   
1 2( )

dv
dx x x

Þ =
-

2

1

2

dv
dx x x

Þ =
-

dy du dv
dx dx dx

Þ = +

[ ]
2

1(sin ) .cot logsin
2

xdy x x x x
dx x x

Þ = + +
-

sinxu x=
cos(sin ) xv x= y u v= +

x
dy du dv
dx dx dx

= +

sinxu x=

log sin logu x x=

1 1 sinsin log log sin sin log cos log cosdu d d xx x x x x x x x x
u dx dx dx x x

= × + × = × + × = +

( )sin sin 1sin log cos sin log cos  (2)x xdu xx x x x x x x x
dx x

-é ù= + = + …ê úë û
cos(sin ) xv x= log cos logsinv x x=

( )1 1cos logsin logsin cos cos cos logsin sin
sin

dv d dx x x x x x x x
v dx dx dx x

= × + × = × + -

[ ] ( ) ( )coscos cot sin logsin (sin ) cos cot sin logsin 3xdv v x x x x x x x x x
dx

= - = - …
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Putting the value of  from (2) and  from (3) in equation (1), we get  

 

 

10.  

10. Given:  

Lety=  

Lety = u + v 

  

  
Taking log on both sides, we get 

  
⇒log u = x.cos x.log x 
Now, differentiate both sides with respect to x 

  

  

  

  

  

  

Taking log on both sides, we get 

  

⇒ log v = log (x2 + 1) – log (x2 – 1)  
Now, differentiate both sides with respect to x 

  

du
dx

dv
dx

( ) ( )sin 1 cossin log cos (sin ) cos cot sin logsinx xdy x x x x x x x x x x
dx

-= + + -

2
cos

2
1
1

x x xx
x
+

+
-

2
cos

2
1
1

x x xx
x
+

+
-

2
cos

2
1
1

x x xx
x
+

+
-

2
cos

2
1 
1

x x xu x and v
x
+

Þ = =
-

cosFor,  u x xx=

coslogu log x xx=

[ ](log u) x.cos x .log xd d
dx dx

=

( ) ( )1 dcos x.log x. x x.log . cos x.cos . log )
dx

du d dx x x x
u dx dx dx

Þ = + +

1cos .log .log ( sin  ) .cos .du u x x x x x x x
dx x

é ùæ öÞ = + - + ç ÷ê úè øë û

[ ]cos cos .log .log .sin cosx xdu x x x x x x x
dx

Þ = - +

[ ]cos cos  (1 log ) .log .sinx xdu x x x x x x
dx

Þ = + -

2

2
1For,  v 
1

x
x
+

=
-

2

2
1log v log
1

x
x

æ ö+
= ç ÷

-è ø

( )2 2(log v) log 1 log( 1)d d x x
dx dx

é ù= + - -ë û
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 Because, y = u + v 

  

  

 

11.  

11. Let  and , therefore,  
Differentiating with respect to , we get 

  

Here, , Taking log on both the sides 

, therefore, 

  

  

 

 

and, , Taking log on both the sides 

, therefore, 

( ) ( )2 2
2 2

1 1 1. .  
1 1

dv d dx x
v dx dx dxx x

Þ = -
+ -

( ) ( )2 2
1 1. . 2 . 2
1 1

dv v x x
dx x x

é ùÞ = -ê ú+ -ë û

( ) ( )
( )

2 22

2 2 2

2 1 2 11 .
1 ( 1) 1

x x x xdv x
dx x x x

é ù- - +æ ö+ ê úÞ = ç ÷
ê ú- + -è ø ë û

( )
2

2 2 2

1 4.
1 ( 1) 1

dv x x
dx x x x

é ùæ ö+ -ê úÞ = ç ÷
ê ú- + -è ø ë û

2 2
4

( 1)
dv x
dx x

é ù-
Þ = ê ú-ë û

dy du dv
dx dx dx

Þ = +

[ ]cos
2 2
4cos  (1 log ) .log .sin

( 1)
x xdy xx x x x x x

dx x
é ù

Þ = + - - ê ú-ë û

( ) ( )
1

   x
xx cos x xsin x+

( cos )xu x x=
1

( sin ) xv x x= y u v= +

x
dy du dv
dx dx dx

= +

( cos )xu x x=

( )log log cosu x x x=

( ) ( )1 log cos log cosdu d dx x x x x x
u dx dx dx

= × + ×

( ) ( ) ( ) ( )1 sin cos log cos 1 tan 1 log cos
cos

x x x x x x x x x x
x x

= × - + + × = - + +

( )( cos ) 1 tan log cosxdu x x x x x x
dx

= é - + ùë û

( ) ( )( cos ) 1 tan log cos  2xx x x x x x= é - + ù…ë û
1

( sin ) xv x x=

( )1log log sinv x x
x

=
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Putting the value of  from (2) and  from (3) in equation (1), we get 

  

Find of the functions given in exercises 12 to 15. 

 
12. xy + yx = 1 
12. Given: xy + yx = 1  

Lety= xy + yx = 1  
Let u = xy and v = yx 
Then, ⇒ u + v = 1 

  

For, u = xy 

Taking log on both sides, we get  
Log u =log xy 

⇒log u = y.log(x) 
Now, differentiate both sides with respect to x 

  

  

  

  

For, v = yx 

Taking log on both sides, we get  
Log v =log yx 

( ) ( )1 1 1log sin log sindv d dx x x x
v dx x dx dx x

= × + ×

( ) ( ) 2
1 1 1cos sin log sin

sin
x x x x x

x x x x
æ ö= × + + -ç ÷
è ø

( )
2

cot 1 log sinx x x xdv v
dx x

é + - ù
= ê ú

ë û

( )1

2

cot 1 log sin
( sin ) x

x x x x
x x

x
é + - ù

= ê ú
ë û

du
dx

dv
dx

( ) ( )1

2

cot 1 log sin
( cos ) 1 tan log cos ( sin )x x

x x x xdy x x x x x x x x
dx x

é + - ù
= é - + ù + ê úë û

ë û
dy
dx

du dv 0
dx dx

Þ + =

( )(logu) y.log xd d
dx dx

= é ùë û

( ) ( )1 . log log .du d dy x x y
u dx dx dx

ì üÞ = +í ý
î þ

1. log .du dyu y x
dx x dx

é ùæ öÞ = + ç ÷ê úè øë û

yx log .du y dyx
dx x dx

é ùæ öÞ = + ç ÷ê úè øë û
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⇒log v = x.log(y) 
Now, differentiate both sides with respect to x 

  

  

  

  

  

  

  

  

  

 
13. yx = xy 
13.   

Taking log on both the sides, , therefore, 

  

  

  

  

  

 
14. (cos x)y = (cos y)x 
14. Given: (cos x)y = (cos y)x 

Taking log on both sides, we get  

( )(log v) x.log yd d
dx dx

= é ùë û

( )1 . log log .dv d dx y y x
v dx dx dx

ì üÞ = +í ý
î þ

1. . log .dv dy dxv x y
dx y dx dx

é ùæ öÞ = + ç ÷ê úè øë û

xy . logdv x dy y
dx y dx

é ù
Þ = +ê ú

ë û
du dvbecause,  0
dx dx

+ =

y xso,    x log . y . log 0y dy x dyx y
x dx y dx

é ùé ùæ ö+ + + =ç ÷ ê úê úè øë û ë û

( ) ( )y 1 1x log  . log 0x y xdyx xy yx y y
dx

- -Þ + + + =

( ) ( )y 1 1x log  .  logx y xdyx xy yx y y
dx

- -Þ + =- +

( )
( )

1

y 1

log
 

x log  

y x

x

yx y ydy
dx x xy

-

-

+
=-

+

x yy x=
log logx y y x=

log log log logd d d dx y y x y x x y
dx dx dx dx
× + × = × + ×

1 1log 1 logdy dyx y y x
y dx x dx

Þ × + × = × + ×

log logdy x yx y
dx y x
æ ö

Þ - = -ç ÷
è ø

log logdy x y x y x y
dx y x
æ ö- -

Þ =ç ÷
è ø

( )
( )

log
log

y y x ydy
dx x x y x

-
Þ =

-
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log (cos x)y  =log (cos y)x 
⇒y log (cos x) = x log (cos y) 
Now, differentiate both sides with respect to x 

  

  

  

  

  

  

 
15. xy = e(x – y) 
15.   

Taking log on both the sides, , therefore, 

  

  

 
16. Find the derivative of the function given by f (x) = (1 + x) (1 + x2) (1 + x4) (1 + x8) and  

hence find f ′(1). 
16. Given: f (x) = (1 + x) (1 + x2) (1 + x4) (1 + x8) 

Taking log on both sides, we get  
log f (x) =log (1 + x) + log (1 + x2) + log (1 + x4) + log (1 + x8) 
Now, differentiate both sides with respect to x 

  

  

   

( ) ( ) ( ). log cos log cos . . log cos log(cos ).d d d dy x x y x y y x
dx dx dx dx

+ = +

( ) ( ) ( ) ( )1 1. . cos log cos . . . cos log cos .
cos cos

d dy d dxy x x x y y
x dx dx y dx dx

+ = +

( ) ( ) ( ) ( ) ( ). sin log cos . . sin . log cos . 1
cos cos
y dy x dyx x y y
x dx y dx

- + = - +

( ) ( ).sin sinlog cos . log cos
cos cos

dy x y xx y y
dx y x
æ ö

+ = +ç ÷
è ø

( )( ) ( ).tan log cos .tan log cosdy x x x y x y
dx

+ = +

( )
( )

.tan log cos
  

.tan log cos
y x ydy

dx x x x
æ ö+

= ç ÷ç ÷+è ø

( )x yxy e -=

( ) ( )log log log  log logx y x y e x y x y+ = - Þ + = -

1 1 1dy dy
x y dx dx
+ × = -

( )
( )

11 1 1 11 1   
1

y xdy dy y x dy
dx y x dx y x dx x y

-æ ö æ ö+ -
Þ + = - Þ = Þ =ç ÷ ç ÷ +è ø è ø

( ) ( ) ( ) ( ) ( )2 4 8log log 1 log 1 log 1 log 1d d d d df x x x x x
dx dx dx dx dx

= + + + + + + +

( ) ( ) ( ) ( ) ( ) ( )2 4 8
2 4 8

1 1 1 1 1. f x . 1 . 1 . 1 . 1
1 x 1 1 1

d d d d dx x x x
f x dx dx dx dx dxx x x

Þ é ù = + + + + + + +ë û + + + +

( ) ( ) ( ) ( ) ( )3 7
2 4 8

1 1 1 1f x . 2 . 4 . 8
1 x 1 1 1

f x x x x
x x x

é ùÞ = + + +ê ú+ + +ë
¢

+ û
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17. Differentiate (x2 – 5x + 8) (x3 + 7x + 9) in three ways mentioned below: 
(i) by using product rule 
(ii) by expanding the product to obtain a single polynomial. 
(iii) by logarithmic differentiation. 
Do they all give the same answer? 

17. Let  

(i) Differentiating using product rule 
  

  

  

  
(ii) Differentiating by expanding the product to obtain a single polynomial 

  

  
  

  

  
(iii) Logarithmic differentiation 

  

Taking log on both sides,  

( ) ( )( )( )( )
3 7

2 4 8
2 4 8

1 2 4 8f x 1 1 1 1
1 x 1 1 1

x x xx x x x
x x x

é ù
Þ = + + + + + + +ê ú+ + +ë

¢
+ û

( ) ( )( )( )( ) ( ) ( )
( )

( )
( )

3 7
2 4 8

4 8

2 1 4 1 8 11f 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1

é ù
Þ = + + + + ê + + + ú

+ +ê úë
¢

+ + û

( ) ( )( )( )( ) 1 2 4 8f 1 2 2 2 2
2 2 2 2
é ùÞ = + + +ê ú¢
ë û

( ) 1 2 4 8f 1 16  
2

+ + +æ¢ öÞ = ç ÷
è ø

( ) 15f 1 16
2

æ öÞ = ç
è

¢ ÷
ø

( )f 1 120Þ ¢ =

( )(2 35 8 7 9y x x x x= - + + +

( ) ( ) ( ) ( )2 3 3 2d d5 8 7 9 7 9 5 8
dx dx

dy x x x x x x x x
dx

= - + + + + + + - +

( )( ) ( )( )2 2 35 8 3 7 7 9 2 5x x x x x x= - + + + + + -

( )4 2 3 2 4 3 23 7 15 35 24 56 2 5 14 35 18 45x x x x x x x x x x= + - - + + + - + - + -

4 3 25 20 45 52 11x x x x= - + - +

( )( )2 35 8 7 9y x x x x= - + + +

5 3 2 4 2 37 9 5 35 45 8 56 72x x x x x x x x= + + - - - + + +
5 4 3 25 15 26 11 72x x x x x= - + - + +

5 4 3 25 15 26 11 72dy d d d d d dx x x x x
dx dx dx dx dx dx dx

= - + - + +

4 3 25 20 45 52 11x x x x= - + - +

( )( )2 35 8 7 9y x x x x= - + + +

( ) ( )2 3log log 5 8 log 7 9y x x x x= - + + + +



 
 
 
 

                                            
 
 
 
 
 

14 

14 

  

  

  

  

  

  

Hence, all the three answers are same. 
 
 

18. If u, v and w are functions of x, then show that 
  

in two ways – first by repeated application of product rule, second by logarithmic 
differentiation. 

18. Toprove:  

Lety=u.v.w=u.(v.w) 
by applying product rule differentiate both sides with respect to x 

  

  

  

Taking log on both sides, we get  
as, y=u.v.w 
log y = log (u.v.w) 
log y = log u + log v + log w 
Now, differentiate both sides with respect to x 

  

( ) ( ) ( ) ( )2 3
2 3

1 1 15 8 7 9
5 8 7 9

dy d dx x x x
y dx dx dxx x x x
× = × - + + × + +

- + + +

( ) ( )2
2 3

1 1 12 5 3 7
5 8 7 9

dy x x
y dx x x x x
× = × - + × +

- + + +

( )( ) ( )( )
( )( )
3 2 2

2 3

2 5 7 9 3 7 5 8

5 8 7 9

x x x x x xdy y
dx x x x x

é ù- + + + + - +
ê ú=
ê ú- + + +ë û

( )( )
4 2 3 4 3 2 2

2 3

2 14 18 5 35 45 3 15 24 7 35 56y
5 8 7 9

x x x x x x x x x x
x x x x

é ù+ + - - - + - + + - +ê ú=
ê ú- + + +ë û

( )( ) ( )( )
5 3 2

2 3
2 3

5 20 45 52 115 8 7 9
5 8 7 9

dy x x x xx x x x
dx x x x x

é ù- + - +ê úÞ = - + + +
ê ú- + + +ë û

4 3 25 20 45 52 11dy x x x x
dx

Þ == - + - +

( ). . . . . . .d du dv dwu v w v w u w u v
dx dx dx dx

= + +

( ). . . . . . .d du dv dwu v w v w u w u v
dx dx dx dx

= + +

( ) ( ). . . .dy du dv w u v w
dx dx dx

= +

( ) ( ) ( ). . . . .dy du d dv w u v w w v
dx dx dx dx

é ùÞ = + +ê úë û

( ) ( ) ( ). . . . . .dy du dw dvv w u v u w
dx dx dx dx

Þ = + +

( )log log log logd d d dy u v w
dx dx dx dx

Þ = + +
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( ) ( ) ( ) ( )1 1 1 1. . . .d d d dy u v w
y dx u dx v dx w dx

Þ = + +

( ) 1 1 1. . .d du dv dwy y
dx u dx v dx w dx

é ùÞ = + +ê úë û

1 1 1. . . . .dy du dv dwu v w
dx u dx v dx w dx

é ùÞ = + +ê úë û

. . . . . .dy du dv dwv w u w u v
dx dx dx dx

Þ = + +


