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23

NûZûuú I fMûeò\òcþ ̀ k^e @aKk^
@ûùc RûYê ù~ R^iõLýû iû]ûeYZü aé¡ò_ûG, cûZâ ùKùZK iÚùk Gjû c¤ jâûi _ûA[ûG ö @ù^K bò^Ü
C\ûjeY @Qò ù~CñVò aé¡ò I jâûi Kâcû^ßdùe NUò[ûG ö @[ð^úZò, Kéhò I aýaiûd @û\ò ùlZâe C\ûjeY
^ò@û~ûA_ûùe ö ù~CñVò aé¡ò I jâûi Kâcû^ßdú ùjûA[ôûG ö @ûi RúaûYêcû^ue aé¡òKê aòPûe Keòaû ö
a�ðcû^ ~\ò 10,00,000 RúaûYê @Q«ò Gaõ ]e^ò@û~ûC ù~ ùiMêWÿòKe iõLýû 10 N�ûùe \êAMêY
ùjûA[ûG ö ùiMêWÿòKe iõLýû ùKùZ icd _ùe 30,00,000 ùja Zûjû RûYòaû _ûAñ @ûùc @ûMâjú ö
aé¡ò i´§úd _âgÜe C�e ù~ûM _âKâòdû (Kâcû^ßdú aû @^ýùKøYiò)eê @[aû ùKøYiò ^òŸòðÁ iõLýû\ßûeû
MêY^ _âKòâdûeê còùk ^ûjó ö aûÉaZü MYòZùe @^ý GK ^òdc @Qò ~ûjûKê NûZûuú `k^ (Exponen-
tial function) Kêjû~ûG ö Gjò ̂ òdc @ûcKê _ìùaðûq ùlZâcû^uùe aé¡ò I jâûi ̂ ò‰ðd Keòaûùe iûjû~ý
Kùe ö NûZûuú `k^ ùjCQò fMûeò\òcþ `k^e (Logarithimic function) aòùfûc ö
Gjò @¤ûdùe @ûùc Cq ̂ òdc i´§ùe aòPûe Keòaû Gaõ ùiMêWÿòKe @aKkR ̂ ò‰ðd Keòaûe ̂ òdccû^
^ò‰ðd Keòaû ö

CùŸgý
Gjò _ûV _Xÿò iûeòaû_ùe, Zêùc

 NûZûuú I fMûeò\òcþ ̀ k^e iõmû _âKeY Keò_ûeòa Gaõ ùiMêWÿòKe @aKkR ̂ ò‰ðd Keò_ûeòa;
 aûRMûYòZòK, ZâòùKûYcòZúd, NûZûuú I fMûeò\òcþ ̀ k^cû^ue iõù~ûMùe MVòZ ̀ k^cû^ue

@aKkR ^ò‰ðd Keò_ûeòa,
 GK `k^e \ßòZúd @Wðe @aKkR ^ò‰ðd Keò_ûeòa ö

_âZýûgòZ _ìaðmû^
 ^òcÜiÚ cû^K iúcûe _âùdûM :

(i) lim
n

n

n
e


FHG
I
KJ 1

1
(ii) lim ( )

n
nn e


 1

1

(iii) lim
n

xe

x




1
1

(iv) lim log
n

x

e
a

x
a






1
(v) lim

( )
h

he

h




0

1
1
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 `k^cû^ue @aKkRe iõmû I ùiMêWÿòKe @aKkR ^ò‰ðd Keòaû iìZâ ö

23.1 NûZûuú ̀ k^e @aKkR
cù^Keû~ûC y = ex GK NûZûuú `k^,... (i)
y + y = e(x+x) (ZZþ iµéq lê\â aé¡ò) ... (ii)

(i) I (ii)eê _ûAaû
y = ex+x – ex

Cbd_ûgßðKê x \ßûeû bûMKeò Gaõ x0 iúcû ù^ùf,

lim lim
[ ]

 


 x x

x
xy

x
e

e

x 



0 0

1

   
dy

dx
e ex x1

Gjò_eò, @ûùc _ûAaû d
dx

(e ) ex x

Kû~ðýKûeú ^òdc : d

dx
e e

d

dx
x ex x x( ) ( )  

Zû'_ùe, cù^Keû~ûC y = eax + b

ùZùa, y + y = ea(x+x)+b [x I y ùjCQ«ò iµéq lê\â aé¡ò]
y = ea(x+x) + b – eax+b

= eax+b[eax – 1]

 


 

y

x
e

e

x
ax b

a x[ ]1

 
a e

e

a x
ax b

a x


1

[a \ßûeû MêY^Keò I jeY Ke]

x0Kê iúcû ù^A, _ûAaû

lim lim
 


 x

ax b

x

a xy

x
a e

e

a x




  


0 0

1

aû,
dy

dx
a e

e

x
ax b

x

x

  



L
NMM

O
QPP




1

1
1

0
lim

= aeax+b

Kû~ðýKûeú ^òdc : d

dx
e e

d

dx
ax b e aax b ax b ax b( ) ( )      



Uò®Yú

cWêýf-V
`k^

279

NûZûuú I fMûeò\òcþ ̀ k^e @aKk^

  d

dx
e aeax b ax b( )

C\ûjeY 23.1

^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :

(i) e5x (ii) eax (iii)
e

x3
2

icû]û^ :  (i) cù^Keû~ûC y = e5x

ùZYê y = et ù~CñVò 5x = t

 
dy

dt
et  Gaõ 5 

dt

dx

@ûùc RûYê ù~ dy

dx

dy

dt

dt

dx
e et x    5 5 5

aòKÌ _âYûkú : d

dx
e e

d

dx
x e ex x x x( ) ( )5 5 5 55 5 5    

(ii) cù^Keû~ûC y = eax

ùZùa y = et ù~CñVò t = ax

 
dy

dt
et  Gaõ dt

dx
a

@ûùc RûYê ù~ dy

dx

dy

dt

dt

dx
e at   

GYê, dy

dx
a eax 

(iii) cù^Keû~ûC y e
x


3

2

  
F
HG
I
KJ


dy

dt
e

d

dx
x

x
3

2 3

2

GYê, dy

dt
e

x

 


3

2

3
2

C\ûjeY 23.2

^òcÜ `k^MêWÿòKe @aKkR ^ò‰ðd Ke :

(i) y = ex + 2 cos x (ii) y e x e ex x   
2

2
5

3
2sin

icû]û^ : (i) y = ex + 2 cos x

    
dy

dx

d

dx
e

d

dx
x e xx x( ) (cos ) sin2 2
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(ii) y e x e ex x   
2

2
5

3
2sin

     
dy

dx
e

d

dx
x x ex x2 2 2

5

3
0( ) cos [  e GK ]îaK]

  2 2
5

3

2
xe x ex xcos

C\ûjeY 23.3

dy

dx
 ^ò‰ðd Ke, ù~CñVò

(i) y = ex cos x (ii) y
x

ex
1

(iii) y e
x
x



1
1

icû]û^ : (i) y = ex cos x

 
dy

dx
e

d

dx
x xx xcos ( cos )

  L
NM

O
QP

dy

dx
e x

d

dx
x x

d

dx
xx xcos cos cos ( )

= ex cos x [–x sin x + cos x]

(ii) y
x

ex
1

  F
HG
I
KJ 

dy

dx
e

d

dx x x

d

dx
ex x1 1

( ) [MêY^ ^òdc aýajûe Keò]





1 1
2x

e
x

ex x

    
e

x
x

e

x
x

x x

2 2
1 1[ ] [ ]

(iii) y e
x
x



1
1

 


F
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I
KJ


dy

dx
e

d

dx

x

x

x
x

1
1 1

1


     



L
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O
QP


e

x x

x

x
x

1
1

2

1 1 1 1

1

( ) ( )

( )



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L
NM
O
QP









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x x
e

x
x

x
x

1
1

2 2

1
12

1

2

1( ) ( )

C\ûjeY 23.4

^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :
(i) esinxsin ex (ii) eaxcos(bx+c)



Uò®Yú

cWêýf-V
`k^

281

NûZûuú I fMûeò\òcþ ̀ k^e @aKk^

icû]û^ :
(i) y = esinxsin ex

   
dy

dx
e

d

dx
e e

d

dx
ex x x xsin sin(sin ) sin

    e e
d

dx
e e e

d

dx
xx x x x xsin sincos ( ) sin (sin )

= esin xcos exex + sin exesinxcos x
= e sin x [excos ex + sin excos x]

(ii) y = eax cos(bx+c)

     
dy

dx
e

d

dx
bx c bx c

d

dx
eax axcos( ) cos( )

     e bx c
d

dx
bx c bx c e

d

dx
axax ax[ sin ( )] ( ) cos( ) ( )

= –eaxsin(bx+c)b + cos (bx+c)eaxa
= eax[–b sin (bx+c) a cos(bx+c)]

C\ûjeY 23.5

y
e

bx c

ax


sin( )

 ùjùf, dy

dx
 ^ò‰ðd Ke :

icû]û^ : dy

dx

bx c
d
dx

e e
d
dx

bx c

bx c

ax ax


  



sin ( ) [sin ( )]

sin ( )2


    


sin ( ) cos( )

sin ( )

bx c e a e bx c b

bx c

ax ax

2


  


e a bx c b bx c

bx c

ax[ sin( ) cos( )]

sin ( )2

@ûi ̂ òùR ̂ òRKê _eLôaû23.1

1. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :

(a) e5x (b) b7x+4 (c) e x2 (d) e
x

7
2 (e) ex x2 2

2.
dy

dx
 ^ò‰ðd Ke, ~\ò

(a) y e ex 
1

3
5 (b) y x x x ex   tan sin cos2 3

1

2

(c) y = 5 sin x – 2ex (d) y = ex + e–x
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3. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :
(a) f x e x( )  1 (b) f x e x( ) cot

(c) f x ex x( ) sin
2 (d) f x ex x( ) sec

2

4. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :
(a) f(x) = (x–1)ex (b) f(x) = e2x sin2x

5.
dy

dx
 ^ò‰ðdKe, ~\ò

(a) y
e

x

x




2

2 1
(b) y

e x

x x

x


2 cos

sin

23.2 fMûeò\òcþ ̀ k^e @aKkR
_â[ùc @ûùc fMûeò\òcþ `k^ i´§ùe aòPûe Keòaû ö
cù^Keû~ûC y = log x... (i)

y + y = log (x+x) ... (ii)  (x I y ùjCQ«ò x I ye @^êeì_ lê\â aé¡ò)
(i) I (ii)eê @ûùc _ûAaû
y = log(x+x) – log x




log
x x

x



  LNM
O
QP


 

y

x x

x

x

1
1log

  LNM
O
QP

1
1

x

x

x

x

x


log  [x \ßûeû MêY^ Keò I jeYKeò]

 LNM
O
QP

1
1

x

x

x

x
x

log
 

x 0 ùlZâùe Cbd _ûgßðe iúcû ù^C, @ûùc _ûAaû

lim lim log
 





x x

x
xy

x x

x

x 
 LNM

O
QP0 0

1
1

dy

dx x

x

xx

x
x  FHG
I
KJ

R
S|
T|

U
V|
W|

1
1

0
log lim


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
1

x
elog  lim




x

x

xx

x
e


FHG
I
KJ 

L

N
MM

O

Q
PP0

1

GYê, d
dx

(logx)
1
x


Gjû_ùe @ûùc aòPûe Keòaû fMûeò\òcþ `k^
y = log(ax+b) ... (i)
y + y = log[a(x+x)+b] ... (ii)

[x I y ùjCQ«ò @^êeì_ lê\â aé¡ò]
(i) I (ii)eê @ûùc _ûAaû
y = log[a(x+x) + b] – log(ax+b)


 


log
( )a x x b

ax b




 


 


L
NM

O
QPlog

( )
log

ax b a x

ax b

a x

ax b

 
1

  


L
NM

O
QP


 

y

x x

a x

ax b

1
1log









L
NM

O
QP

a

ax b

ax b

a x

a x

ax b


log 1 [
a

ax b
\ßûeû MêY^ I jeY Keò]







L
NM

O
QP


a

ax b

a x

ax b

ax b
a x

log 1
 

x0 ùlZâùe Cbd _ûgßðe iúcû ù^A

 





L
NM

O
QP 



lim lim log
 





x x

ax b
a xy

x

a

ax b

a x

ax b0 0
1

aû, dy

dx

a

ax b
e


log  lim ( )

x
xx e


 

L
NM

O
QP0

1

1

aû, dy

dx

a

ax b




Kû~ðýKûeú ^òdc :
d

dx
ax b

ax b

d

dx
ax blog( ) ( ) 




1



 


1

ax b
a

a

ax b
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C\ûjeY 23.6

^òcÜùe \� `k^cû^ue @aKkR ^ò‰ðd Ke :
(i) y = log x5 (ii) y x log (iii) y = (log x)3

icû]û^ :
(i) y = log x5 = 5 log x

   
dy

dx x x
5

1 5

(ii) y x x log log
1
2  aû y x

1

2
log

   
dy

dx x x

1

2

1 1

2

(iii) y = (log x)3

y = t3 ù~CñVò t = log x

 
dy

dt
t3 2  Gaõ dt

dx x


1

@ûùc RûYê ù~ dy

dx

dy

dt

dt

dx
t

x
   3

12

  
dy

dx
x

x
3

12(log )

 
dy

dx x
x

3 2(log )

C\ûjeY 23.7

dy

dx
 ^ò‰ðd Ke ~\ò

(i) y = x3 log x (ii) y = ex log x

icû]û^ :
(i) y = x3 log x

  
dy

dx
x

d

dx
x x

d

dx
xlog ( ) (log )3 3 [MêY^ ^òdc aýajûe Keò]

  3
12 3x x x
x

log

= x2(3 log x + 1)
(ii) y = ex log x

   
dy

dx
e

d

dx
x x

d

dx
ex x(log ) log ( )
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     LNM
O
QPe

x
e x e

x
xx x x1 1

log log

C\ûjeY 23.8

^òcÜ `k^cû^ue @aKkR ^ò‰ðd Ke :
(i) log tan x (ii) log [cos (log x)]

icû]û^ : (i) cù^Keû~ûC y = log tan x

  
dy

dx x

d

dx
x

1

tan
(tan )

     
1 12

2tan
sec

cos

sin cos
cosec x sec x

x
x

x

x x

(ii) cù^Keû~ûC y = log [cos(log x)]

  
dy

dx x

d

dx
x

1

cos(log )
[cos(log )]

   L
NM

O
QP

1

cos(log )
sin log (log )

x
x

d

dx
x




  
sin (log )

cos(log )
tan (log )

x

x x x
x

1 1

C\ûjeY 23.9

dy

dx
^ò‰ðd Ke, ~\ò y = log(sec x + tan x)

icû]û^ : y = log(sec x + tan x)

 


 
dy

dx x x

d

dx
x x

1

sec tan
(sec tan )




 
1 2

sec tan
[sec tan sec ]

x x
x x x




 
1

sec tan
sec [sec tan ]

x x
x x x






sec (tan sec )

sec tan
sec

x x x

x x
x

C\ûjeY 23.10

dy

dx
 ^ò‰ðd Ke, ~\ò y

x x

x x


 



( ) ( )

( )

4 1 1

7

2 2
1
2

3
3
4
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icû]û^ : ~\ò I Zêùc jeY ^òdc _âùdûM Keò iò]ûikL @aKkR ^ò‰ðd Keò_ûeòa (MêY^ ^òdc
_âùdûM Keò c¤), Kò«ê Zêùc ~\ò Cbd _ûgßðe fMûeò\òcþ ^ò@, ùZùa MêY^ _âKâòdû, ù~ûM _âKâòdûùe
_eòYZ ùjûA~òa Gaõ jeY _âKâòdû aòùdûM _âKâòdûùe _eòYZ ùja ö Gjû\ßûeû Kû~ðý iek, ùja ö

y
x x

x x


 


( ) ( )

( ) /

4 1 1

7

2 2
1
2

3 3 4

Cbd _ûgßðe fNêMYK ù^ùf, _ûAaû

log log
( )( )

( ) /
y

x x

x x


 


L

N

MMM

O

Q

PPP
4 1 1

7

2 2
1
2

3 3 4

aû log log( ) log( ) log log( )y x x x x      4 1
1

2
1 3

3

4
72 2

[fMûeò\òcþ ^òdcûakú _âùdûM Keò]
a�ðcû^ Cbd _ûgßðe @aKkR ù^A, _ûAaû

d

dx
y

x
x

x
x

x x
(log )

( )



 


   


F
HG
I
KJ

1

4 1
8

1

2 1
2

3 3

4

1

72 2

  




 


1 8

4 1 1

3 3

4 72 2y

dy

dx

x

x

x

x x x( )

 




 


L
NM

O
QP

dy

dx
y

x

x

x

x x x

8

4 1 1

3 3

4 72 2 ( )


 
 




 


L
NM

O
QP

( )

( ) ( )/

4 1 1

7

8

4 1 1

3 1

4 7

2 2

3 3 4 2 2

x x

x x

x

x

x

x x x

@ûi ̂ òùR ̂ òRKê _eLôaû23.2

1. ^òcÜùe \� _âùZýK `k^e @aKkR ^ò‰ðd Ke :
(a) f(x) = 5 sin x – 2 log x (b) f(x) = log cos x

2.
dy

dx
 ^ò‰ðd Ke : ~\ò

(a) y e xx
2

log (b) y
e

x

x


2

log
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3. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :

(a) y = log (sin log x) (b) y
x

 FHG
I
KJlog tan


4 2

(c) y
a b x

a b x




L
NM

O
QPlog

tan

tan (d) y = log(log x)

4.
dy

dx
 ^ò‰ðd Ke ~\ò

(a) y x x x x    


( ) ( ) ( ) ( )1 2 5 9
1
2

2
3 2

1
7

3
2

(b) y
x x

x x




 

( )

( ) ( )

/1

3 4 3 7

3 2

5
4 2

1
4

23.3 fMûeò\òcþ ̀ k^e @aKkR (Kâcgü)
@ûùc RûYê ù~ xne x iûù_l @aKkR ùjCQò nxn–1, ù~CñVò n GK ]îaK ö NûZûu GK Pkeûgò
ùjùf, G ̂ òdc _â~êRý ̂ êùjñ ö G_eò ùlZâùe, @ûùc ̀ k^e fNêMYK ù^A @aKkR ̂ ò‰ðd Keò[ûC ö

GYê [f(x)]g(x) bkò `k^ùe Gjò _âYûkúe C_ù~ûM Keû~ûG ö C\ûjeYÊeì_,
ax, xx @û\ò `k^ ùlZâùe ö

UúKû : GVûùe f(x) GK ]îaK ùjûA_ûùe ö
ax e x iûù_l @aKkR
cù^Keû~ûC y = ax a > 0

Cbd _ûgßðe fNêMYK ù^A, @ûùc _ûAaû
log y = log ax = x log a [log mn = n log m ^òdc _âùdûM \ßûeû]

 
d

dx
y

d

dx
x a[log ] ( log ) aû,

1

y

dy

dx
a

d

dx
x  log ( )

aû, dy

dx
y a a ax log log

GYê, d
dx

(a ) a loga,a 0x x 

C\ûjeY 23.11

^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :
(i) y = xx (ii) y = xsin x

icû]û^ : (i) y = xx
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Cbd _ûgßðe fMûeò\òcþ ù^ùf, _ûAaû
log y = x log x
Cbd _ûgßðe @aKkR ^ò‰ðd Kùf, _ûAaû
1

y

dy

dx
x

d

dx
x x

d

dx
x  log ( ) (log ) [MêY^ ^òdc \ßûeû]

1
1

1
1

y

dy

dx
x x

x
x      log log

  
dy

dx
y x[log ]1

GYê, dy

dx
x xx (log )1

(ii) y = xsin x

Cbd _ûgßðe fMûeò\òcþ ù^ùf, _ûAaû
log y = sin x log x

  
1

y

dy

dx

d

dx
x x(sin log )

aû,
1 1

y

dy

dx
x x x

x
    cos log sin

aû,
dy

dx
y x x

x

x
 L
NM

O
QPcos log

sin

GYê,
dy

dx
x x x

x

x
x L
NM

O
QP

sin cos log
sin

C\ûjeY 23.12

@aKkR ^ò‰ðd Ke, ~\ò
y = (log x)x + (sin–1x)sin x

icû]û^ : GVûùe Cbd _ûgßðe fMûeò\òcþ ù^ùf ùKøYiò iêaò]û ùja ^ûjó, KûeY Gjû\ßûeû (log x)x

+ (sin–1x)sin x Kê ùKøYiò iek @ûKéZò aògòÁ Keòùja ^ûjó ö ùZYê @ûùc ù^aû
u = (log x)

x
Gaõ v = (sin–1x)sin x

`kùe, y = u + v

  
du

dx

du

dx

dv

dx
... (i)

a�ðcû^, u = (log x)x

Cbd _ûgßðe fMûeò\òcþ ù^ùf, _ûAaû
log u = log (log x)x

log u = x log (log x) [  log mn = n log m]
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a�ðcû^ Cbd _ûgßðe @aKkR ^ò‰ðd Kùf, _ûAaû
1

1
1 1

u

du

dx
x x

x x
    log(log )

log

GYê,
du

dx
u x

x
 
L
NM

O
QPlog(log )

log

1

GYê,
du

dx
x x

x
x 
L
NM

O
QP(log ) log(log )

log

1
... (ii)

@ûjêeò c¤, v = (sin–1x)sin x

log v = sin x log(sin–1x)
Cbd _ûgßðe @aKkR ^ò‰ðd Kùf, _ûAaû
d

dx
v

d

dx
x x(log ) [sin log (sin )] 1

1 1 1

1
1 2

1

v

dv

dx
x

x x
x x   


 

sin
sin

cos log(sin )

aû,
dv

dx
v

x

x x
x x


 

L
N
MM

O
Q
PP

sin

sin
cos log sin

1 2

1

1





L
N
MM

O
Q
PP




(sin )
sin

sin
cos log(sin )sin1

1 2

1

1
x

x

x x
x xx

... (iii)

(i), (ii) I (iii)eê _ûAaû

dy

dx
x x

x
x

x

x x
x xx x 

L
NM

O
QP  


L
N
MM

O
Q
PP




(log ) log (log )
log

(sin )
sin

sin
cos log sinsin1

1

1

1 2

1

C\ûjeY 23.13

~\ò xy = ex–y jêG, _âcûY Ke ù~
dy

dx

x

x


log

( log )1 2

icû]û^ : \� @Qò, xy = ex–y ... (i)

Cbd _ûgßðe fMûeò\òcþ ù^ùf, _ûAaû
y log x = (x–y)log e
= x–y [  log e = 1]
aû, y log x + y = x
aû, y(1+log x) = x

aû, y
x

x

1 log ... (ii)

(ii) e Cbd _ûgßðe x iûù_l @aKkR ù^ùf, _ûAaû
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dy

dx

x x
x

x

   FHG

I
KJ



( log )

( log )

1 1
1

1 2


 





1 1

1 12 2

log

( log )

log

( log )

x

x

x

x

C\ûjeY 23.14

dy

dx
 ^ò‰ðd Ke, ~\ò

ex log y = sin–1x + sin–1y

icû]û^ : \� @Qò ù~ ex log y = sin–1x + sin–1y, Cbd _ûgßðe x iûù_l @aKkR ̂ ò‰ðd Kùf, _ûAaû

e
y

dy

dx
e y

x y

dy

dx
x x1 1

1

1

12 2

F
HG
I
KJ  





log

aû,
e

y y

dy

dx x
e y

x
x



L
N
MM

O
Q
PP 




1

1

1

12 2
log

aû,
dy

dx

y y e x y

e y y x

x

x


  L
NM

O
QP

 L
NM

O
QP 

1 1 1

1 1

2 2

2 2

log

C\ûjeY 23.15
dy

dx
 ^ò‰ðd Ke, ~\ò y x x x




(cos )(cos )cos ...

icû]û^ : \� @Qò ù~, y x xx yx
 


(cos ) (cos )(cos )(cos ) ...

Cbd _ûgßðe fMûeò\òcþ ù^ùf, _ûAaû
log y = y log cos x

(i)e x iûù_l @aKkR ^ò‰ðd Kùf, _ûAaû
1 1

y

dy

dx
y

x
x x

dy

dx
    

cos
( sin ) log(cos )

aû,
1

y
x

dy

dx
y x

L
NM

O
QP  log(cos ) tan

aû, [ log(cos )] tan1 2  y x
dy

dx
y x

aû,
dy

dx

y x

y x





2

1

tan

log (cos )
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@ûi ̂ òùR ̂ òRKê _eLôaû23.3

1. ^òcÜiÚ _âùZýK `k^e x iûù_l @aKkR ^ò‰ðd Ke :
(a) y = 5x (b) y = 3x + 4x (c) y = sin(5x)

2.
dy

dx
 ^ò‰ðd Ke, ~\ò

(a) y = x2x (b) y = (cos x)log x (c) y = (log x)sin x

(d) y = (tan x)x (e) y x x ( )1 2 2
 (f) y x x x ( sin )2

3. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :

(a) y = (tan x)cot x + (cot x)x (b) y x xx x 
log sin(sin )

1

(c) y = xtan x + (sin x)cos x (d) y x xx x ( ) (log )log2

4. ~\ò y x x x



(sin )(sin )(sin )...

 jêG, \gðû@ ù~
dy

dx

y x

y x



2

1

cot

log(sin )

5. y x x x    log log log ...  ùjùf, \gðû@ ù~

dy

dx x x



1

2 1( )

23.4 \ßòZúd @Wðe @aKkR
_ìað_ûV 21ùe @ûùc ZòâòùKûYcòZòK `k^ Gaõ _âZòùfûcú ZâòùKûYcòZòK `k^e @aKkR

^ò‰ðd Keòaû iìZâ, @aKkR ^ò‰ðde aòbò^Ü ^òdc, gévk ^òdc, NûZ-^òdc @û\òe aýajûe Keò aòbò^Ü
ZâòùKûYcòZòK `k^ I _âZòùfûcú-ZòâùKûYcòZòK `k^e \ßòZúd @Wðe @aKkR ^ò‰ðd Keòaûe _âYûkú
@ûùfûP^û Keò[ôùf ö ùijò_eò bûaùe, Gjò _ûVùe @ûùc NûZûuú I fNêMYKúd ̀ k^e \ßòZúd @Wðe
@aKkR ^ò‰ðd Keòaû ö

C\ûjeY 23.16

^òcÜiÚ _âùZýKe \ßòZúd @Wðe @aKkR ^ò‰ðd Ke :
(i) ex (ii) cos(log x) (iii) xx

icû]û^ :
(i) cù^Keû~ûC y = ex

Cbd _ûgßðe x iûù_l @aKkR ^ò‰ðd Kùf, _ûAaû dy

dx
ex

_ê^½ Cbd _ûgßðe x iûù_l @aKkR ^ò‰ðd Kùf, _ûAaû
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d y

dx

d

dx
e ex x

2

2
 ( )

 
d y

dx
ex

2

2

(ii) cù^Keû~ûC, y = cos(log x)

Cbd _ûgßðe x iûù_l @aKkR ^ò‰ðd Kùf, _ûAaû
dy

dx
x

x

x

x
   


sin(log )

sin (log )1

_ê^½ Cbd _ûgßðe x iûù_l @aKkR ^ò‰ðd Kùf, _ûAaû

d y

dx

d

x

x

x

2

2
 LNM

O
QP

sin(log )


  x x

x
x

x

cos(log ) sin (log )
1

2

 
dy

dx

x x

x

2

2 2

sin(log ) cos(log )

(iii) cù^Keû~ûC y = xx

Cbd _ûgßðe fMûeò\òcþ ù^ùf, _ûAaû
log y = log xx = x log x ... (i)

Cbd _ûgßðe x iûù_l @aKkR ù^ùf, _ûAaû
1 1

1
y

dy

dx
x

x
x x     log log

aû, dy

dx
y x ( log )1 ... (ii)

_ê^½ Cbd _ûgßðe x iûù_l @aKkR ù^ùf, _ûAaû

d y

dx

d

dx
y x

2

2
1 [ ( log )]

   y
x

x
dy

dx

1
1( log )

   
y

x
x y x( log ) ( log )1 1  [(ii) Kê aýajûe Keò]

   
y

x
x y( log )1 2
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  L
NM

O
QPy

x
x

1
1 2( log )

   L
NM

O
QP

d y

dx
x

x
xx

2

2
21

1( log )

C\ûjeY 23.17

y ea x
cos 1  ùjùf, \gðû@ ù~ ( )1 02

2

2
2   x

d y

dx
x

dy

dx
a y

icû]û^ :

\� @Qò, y ea x
cos 1 ... (i)

  




dy

dx
e

a

x

a xcos 1

1 2

 


ay

x1 2 [(i) Kê aýajûe Keò]

aû, dy

dx

a y

x

F
HG
I
KJ  

2 2 2

21

FHG
I
KJ   

dy

dx
x a y

2
2 2 21 0( ) ...(ii)

(ii)e Cbd _ûgßðe @aKkR ù^ùf, _ûAaû

dy

dx
x x

dy

dx

d y

dx
a y

dy

dx
F
HG
I
KJ         

2
2

2

2
22 2 1 2 0( ) ( )

aû, ( )1 02
2

2
2   x

d y

dx
x

dy

dx
a y [Cbd_ûgßðKê 2 

dy

dx
 \ßûeû bûM Keò]

@ûi ̂ òùR ̂ òRKê _eLôaû23.4

1. ^òcÜiÚ _âùZýK \ßòZúd @Wðe @aKkR ^ò‰ðd Ke :

(a) x4e5x (b) tan(e5x) (c)
log x

x

2. y = a cos (log x) + b sin (log x) ùjùf, \gðû@ ù~

x
d y

dx
x

dy

dx
y2

2

2
0  
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3. y e x
tan 1  ùjùf,

_âcûY Ke ù~ ( ) ( )1 2 1 02
2

2
   x

d y

dx
x

dy

dx

@ûùc ~ûjû gòLôùf :

 (i)
d

dx
e ex x( )  (ii)

d

dx
a a a ax x( ) log ;  0

 ~\ò , x e GK @aKk^úd `k^ jêG, ùZùa

(i)
d

dx
e e

d

dx
( )  

 

(ii)
d

dx
a a a

d

dx
a( ) log ;  

    0

(iii)
d

dx
e e a a eax b ax b ax b( )    

 (i)
d

dx
x

x
(log ) 

1

(ii)
d

dx

d

dx
(log ) ,




 
1

~\ò , x e GK @aKk^úd `k^ ùjûA[ûG ö

(iii)
d

dx
ax b

ax b
a

a

ax b
log( ) 


 


1

ijûdK ùIßaþ iûAUþ
 http://www.wikipedia.org

 http://mathworld.wolfram.com

_ûV ùgh @býûi Kû~ðý
1. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :

(a) ( )xx x (b) x xx( )

2.
dy

dx
 ^ò‰ðd Ke, ~\ò

(a) y = ax log sin x (b) y x x


(sin )cos 1
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(c) y
x

x

 FHG
I
KJ1

1
2

(d) y e
x

x
x



F
HG
I
KJ

L

N
MMM

O

Q
PPP

log
( )

( )

4

4

3
4

3. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :

(a) f x x x e xx x( ) cos log( )
2 (b) f(x) = (sin–1x)2xsin xe2x

4. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :
(a) y = (tan x)log x + (cos x)sin x (b) y = xtan x + (sin x)cos x

5.
dy

dx
 ^ò‰ðd Ke, ~\ò

(a) y
x x

x




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3 5( )
(b) y

e e

e e

x x

x x




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

6.
dy

dx
 ^ò‰ðd Ke, ~\ò

(a) y = axxa (b) y x x 7
2 2

7. ^òcÜiÚ _âùZýK `k^e @aKkR ^ò‰ðd Ke :

(a) y = x2e2x cos 3x (b) y
x

x

x


2 cot

8. y xxxx


...  ùjùf, _âcûY Ke ù~

x
dy

dx

y

y x



2

1 log
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C�e cûkû

@ûi ò̂ùR ò̂RKê _eLôaû 23.1

1. (a) 5e5x (b) 7e7x+4 (c) 2
2

e
x (d) 

7

2

7
2e

x
(e) 2 1

2 2( )x ex x 

2. (a)
1

3
ex (b) sec cos sin2 2 3

1

2
x x x ex  

(c) 5 cos x – 2ex (d) ex–e–x
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

1

2 1
(b) e
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x
xcot cosec

cot
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O
QPP

2

2

(c) e x x x xx xsin [sin cos ]sin
2

2

(d) e x x x xx xsec [sec sec tan ]
2 2 22

4. (a) xex (b) 2e2xsin x(sin x + cos x)

5. (a)
2 2

1

2

2 3 2
2x x

x
e x 

( ) / (b)
e x x x x

x

x2 2

2

2 1[( ) cot cosec ] 

@ûi ò̂ùR ò̂RKê _eLôaû 23.2

1. (a) 5
2

cosx
x
 (b) – tan x
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3. (a)
cot(log )x
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@ûi ò̂ùR ò̂RKê _eLôaû 23.3

1. (a) 5xlog 5 (b) 3x log 3 + 4x log 4 (c) cos 5x 5x log 5

2. (a) 2x2x(1+log x) (b) (cos )
log cos

tan loglogx
x

x
x xx L

NM
O
QP

(c) (log ) cos log(log )
sin

log
sinx x x

x

x x
x 
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(d) (tan ) log tan
sin cos
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(f) x
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( cos ) log
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3. (a) cosec2x(1 – log tan x) (tan x)cot x + (log cot x – x cosec2x tan x) (cot x)x

(b) 2
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1 1
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x x x x x
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x x(log ) sinlog (sin ) cot sin
log sin  


L
NM

O
QP



(c) x
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@ûi ò̂ùR ò̂RKê _eLôaû 23.4

1. (a) e5x(25x4 + 40x3 + 12x2)

(b) 25e5x sec2(e5x) (1+2e5x tan e5x)

(c)
2 3

3

log x

x



_ûVùgh / @býûi Kû~ðý

1. (a) (xx)x [x+2x log x] (b) x x x x xx x xx( ) [ log (log ) ]  1 1

2. (a) ax log sin x[log sin x + x cot x] log a

(b) (sin ) cos cot
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