
 

 

  

 
AšÍiK 

 
f‚wgKv 
`yBwU PjK hw` Ggbfv‡e m¤úwK©Z nq †h GKwUi †h †Kvb gvb cwieZ©‡bi mv‡_ mv‡_ Ab¨wUi Abyiƒc 
GKwU gvb wbY©xZ nq, Z‡e wØZxq PjKwU‡K cÖ_g PjKwUi dvskb e‡j| y=f(x) Øviv GKwU dvskb eySv‡bv 
nq, †hLv‡b x Ges y  `yBwU PjK Ges x,y Gi mv‡_ m¤úwK©Z| x Gi †h †Kvb GKwU gvb cwieZ©‡bi mv‡_ 
mv‡_ y Gi Abyiƒc GKwU gvb cvIqv hv‡e| K¨vjKzjv‡m A‡bK mgq GB cwieZ©‡bi nvi wbY©q Kivi 
cÖ‡qvRb nq| K¨vjKzjv‡m x Gi m¤ú‡K© y Gi gv‡bi GB cwieZ©‡bi nvi‡K AšÍiK mnM (Differntial co-
efficient) ejv nq| ev Í̄e Rxe‡bI A‡bK †ÿ‡Î GB cwieZ©‡bi nvi Rvbvi cÖ‡qvRb nq| †hgb- Drcv`b 
e„w×i mv‡_ gybvdv e„w×i nvi, gvby‡li Avq e„w× ev n«v‡mi mv‡_ Zvi RxebhvÎvi gv‡bi cwieZ©‡bi nvi 
BZ¨vw` AviI A‡bK cwieZ©‡bi nvi| eZ©gvb BDwb‡U GB cwieZ©‡bi nvi A_©vr AšÍiK m¤ú‡K© Av‡jvPbv 
Kiv n‡q‡Q|  
 
D‡Ïk¨  
GB BDwbU †k‡l AvcwbÑ 
● AšÍiK mn‡Mi aviYv jvf Ki‡eb; 
● †iLvi †Kvb we› ỳ‡Z ¯úk©‡Ki bwZ wn‡m‡e AšÍi‡Ki aviYv jvf Ki‡eb; 
● mxgv wnmv‡e AšÍi‡Ki aviYv jvf Ki‡eb; 
● dvsk‡bi †hvMdj, we‡qvMdj, ¸Ydj I fvMd‡ji AšÍiK m¤ú‡K© Ávb AR©b Ki‡eb; 
● wÎ‡KvYwgwZK, m~PK, jMvwi`g dvsk‡bi AšÍi‡Ki aviYv jvf Ki‡eb; 
● ms‡hvwRZ dvsk‡bi AšÍiK m¤ú‡K© Ávb AR©b Ki‡eb; 
● civwgwZK mgxKi‡Yi AšÍiK wbY©q Ki‡Z cvi‡eb; 
● Ae¨³ dvsk‡bi AšÍiK wbY©q Ki‡Z cvi‡eb; 
● wecixZ dvsk‡bi AšÍiK wbY©q Ki‡Z cvi‡eb|  
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ccvvVV--11   
AšÍi‡Ki aviYv 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● AšÍiK mn‡Mi aviYv e¨vL¨v Ki‡Z cvi‡eb; 
● bwZi gva¨‡g AšÍi‡Ki eY©bv Ki‡Z cvi‡eb; 
● g~j wbq‡gi mvnv‡h¨ AšÍiK mnM wbY©q Ki‡Z cvi‡eb| 
 
 

 AšÍiK mn‡Mi aviYv 
aiæb GKwU Pjgvb KYv t mg‡q s ~̀iZ¡ AwZµg K‡i| †h‡nZz KYvwU Aweivg Pj‡Z _v‡K AZGe, t Gi 
cÖ‡Z¨KwU gv‡bi Rb¨ s Gi GKwU wbw ©̀ó gvb _vK‡e| myZivs s,t Gi GKwU dvskb| hw` mg‡q LyeB ÿz ª̀ 

e„w× δt Gi Rb¨ AwZµvšÍ ~̀iZ¡ δs nq, Zvn‡j 
δs

δt
 , δt mg‡qi e¨eav‡b Mo MwZ‡eM wb‡ ©̀k Ki‡e| hw` δt 

Lye ÿz ª̀ nq, Z‡e GB ÿz ª̀ mg‡qi e¨eav‡b MwZ‡eM v gv‡bi †ewk cwieZ©b NU‡e bv Ges tZg †m‡K‡Û 

MwZ‡eM v cÖvq 
δs

δt
  Gi mgvb n‡e| myZivs ejv hvq δt→0 n‡j 

δs

δt
  AbycvZwU †h gv‡bi w`‡K AMÖmi nq 

ZvB v Gi gvb wb‡ ©̀k K‡i| 

i.e. v=
Lt

δt→0
  
δs

δt
  

BnvB t Zg †m‡K‡Û KYvwUi MwZi nvi eySvq| 
Lt

δt∅0
 
δs

δt
  ivwkwU cÖZxK 

ds

dt
   Øviv m~wPZ nq| Bnv t Gi 

cwieZ©‡bi d‡j s Gi cwieZ©‡bi nvi wb‡ ©̀k K‡i Ges G‡K t Gi m¤ú‡K© s Gi AšÍiK mnM  we‡f`K 
mnM (Differential Co−efficient) A_ev e„w×nvi (derivative) ejv nq|  
Abyiƒcfv‡e hw` y   Pjivwk x-Gi dvskb A_©vr y  =∂(x) Ges x Gi mwnZ Awew”Qbœfv‡e (continuously) 
cwiewZ©Z nq Zvn‡j x-Gi mvgvb¨ cwieZ©b δx Gi Rb¨ y   Gi cÖwZmw½K cwieZ©b δy  n‡j, AšÍiK mnM 
dy

dx
  = 

Lt

δx∅0
 
δy  

δx
 , x Gi m¤ú‡K© y   Gi cwieZ©‡bi nvi (differential co−efficient of y with respect of 

x) eySv‡e|  
 

hw` y   Pjivwk x-Gi dvskb A_©vr y  =∂(x) Ges x Gi mwnZ Awew”Qbœfv‡e (continuously) cwiewZ©Z 

nq Zvn‡j x-Gi mvgvb¨ cwieZ©b δx Gi Rb¨ y   Gi cÖwZmw½K cwieZ©b δy  n‡j, AšÍiK mnM 
dy

dx
  = 

Lt

δx∅0
 
δy  

δx
 , x Gi m¤ú‡K© y   Gi cwieZ©‡bi nvi (differential co−efficient of y with respect of x) 

eySv‡e|  
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bwZi gva¨‡g AšÍiK eY©bv ev δy  
δx

  Gi R¨vwgwZK Zvrch© 

aiæb y  =f(x) eµ‡iLvwU PQ Gi mgxKiY| Gi 
Dcwiw ’̄Z KvQvKvwQ ỳwU we› ỳ P I Q hv‡`i ’̄vbv¼ 
h_vµ‡g (x,y  ) I (x+δx. y  +δy  )| x Gi mvgvb¨ 
e„w× δx Gi Rb¨ y   Gi cÖwZmw½K e„w× δy   nq| Q 
Gi †KvwUi Dci PL j¤̂ Uvb‡j QL = δy   Ges 
PL=δx| hw` x A‡ÿi mv‡_ PQ Gi †Q`K θ †KvY 

Drcbœ K‡i Zvn‡j H mij‡iLvi Xvj tanθ = 
QL

PL
  = 

Error! 

 

 
wPÎ : 2.1.1 

AZGe δx→0 n‡j 
δy  

δx
  †h gv‡bi w`‡K AMÖmi nq ZvBB P we› ỳ‡Z ¯úk©‡Ki Xvj wb‡ ©̀k K‡i A_©vr x 

A‡ÿi †hvM‡evaK w`‡Ki mv‡_ P we› ỳ‡Z ¯úk©‡Ki bwZ ψ n‡j H ¯úk©‡Ki Xvj n‡eÑ 

tanψ = 
Lt

δx∅0
 
�δy
δx

  = 
dy

dx
  

Bnv x-Gi m¤ú‡K© y   Gi cwieZ©‡bi nvi cÖKvk K‡i| myZivs x-Gi †h †Kvb gv‡bi Rb¨ AšÍiK mnM 
δy  

δx
  Gi gvb Ges y   = ∂(x) eµ‡iLvi P we› ỳ‡Z Aw¼Z ¯úk©‡Ki bwZ mgvb|  

ZvB y   = ∂(x) Øviv m~wPZ eµ‡iLv ’̄ †Kvb (x, y  ) we› ỳ‡Z ¯úk©K hw` x A‡ÿi mv‡_ ψ †Kvb Drcbœ K‡i, 

Z‡e 
δy  

δx
  = tanψ = (x, y) we› ỳ‡Z ¯úk©‡Ki Xvj ev bwZ|  

 
¯úk©‡Ki wewfbœ Ae ’̄vb 
y   = ∂(x) eµ‡iLvi Dcwiw ’̄Z GKwU wbw ©̀ó we› ỳ (x,y  ) †Z 

i) hw` 
δy  

δx
  = 1 nq, Zvn‡j †iLvwUi H we› ỳ‡Z ¯úk©K x A‡ÿi †hvM‡evaK w`‡Ki mv‡_ 45° †KvY 

Drcbœ K‡i|  

ii) hw` 
δy  

δx
  = 0 nq, Zvn‡j †iLvwUi H we› ỳ‡Z ¯úk©K x A‡ÿi mv‡_ mgvšÍivj nq|  

iii) hw` 
δy  

δx
  = � nq, Zvn‡j †iLvwUi H we› ỳ‡Z ¯úk©K x A‡ÿi Dci j¤̂ nq|  

iv) hw` 
δy  

δx
  we‡qvM‡evaK nq Zvn‡j †iLvwUi H we› ỳ‡Z ¯úk©K x-A‡ÿi †hvM‡evaK w`‡Ki mv‡_ 

’̄~j‡KvY Drcbœ K‡i|  
 
AšÍiK mn‡Mi msÁv ev g~j wbqg (First Principle) n‡Z AšÍixKiY 
aiæb y   = ∂(x) −−−−−−−−−−− (i) 
hw` x Gi mvgvb¨ e„w× δx ev h Gi Rb¨ y  Gi e„w× δy  ev k nq Zvn‡j y +δy , x+δx Gi Abyiƒc gvb 
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n‡e, A_©vr (x+δ x, y +δy ) we› ỳ Øviv Aek¨B y =∂(x) mgxKiY wm× n‡e|  
∴ y  + δy  = ∂(x+δx) −−−−−−−−− (ii) 
(ii) n‡Z (i) we‡qvM Ki‡j cvBÑ 
 δy  = ∂(x+δx) − ∂(x) 

∴ 
δy 

δx
  = 

∂(x+δx) − ∂(x)
δx

  

∴ 
Lt

δx∅0
 
δy 

δx
   = 

Lt

δx∅0
  
∂(x+δx) −∂(x)

δx
  

G‡K x Gi mv‡c‡ÿ �∂(x) †K y  Gi AšÍiK mnM (ev e„w×nvi) e‡j Ges Zv‡K 
dy 

dx
 , 

d

dx
  {∂(x)}, ∂'(x) 

ev D{∂(x)} Øviv wb‡ ©̀k Kiv nq|  

∴ ∂'(x) = 
dy 

dx
  = 

Lt

h∅0
 
∂(x+h)−∂(x)

h
  

myZivs g~j wbq‡g x Gi mv‡c‡ÿ (with respect to x) †Kvb dvskb ∂(x) Gi AšÍiK mnM wbY©q Ki‡Z 
wbæwjwLZfv‡e AMÖmi n‡Z nqÑ 
i) cÖ`Ë dvsk‡b x-Gi cwie‡Z© x+h ewm‡q gvb wbY©q Kiæb| 
ii) bZzb dvskb n‡Z cÖ`Ë dvsk‡bi gvb we‡qvM Kiæb, A_©vr f(x+h)−f(x) wbY©q Kiæb| 

iii) h→0 n‡j 
∂(x+h)−∂(x)

h
  Gi mxgv wbY©q Kiæb|  

 
D`vniY t g~j wbq‡g x-†K cwieZ©bkxj a‡i A_©vr x−Gi mv‡c‡ÿ x4 Gi AšÍiK mnM wbY©q Kiæb|  
mgvavb t aiæb ∂(x) = x4 
      ∴ ∂(x+h)  = (x+h)4 

       ∴
d

dx
 (x4)   = 

Lt

h∅0
 
(x+h)4−x4

h
  

   = 
Lt

h∅0
 
x4+4x3h+6x2h2+4xh3+h4−x4

h
  

   = 
Lt

h∅0
  
4x3h+6x2h2+4xh3+h4

h
  

   = 
Lt

h∅0
 (4x3+6x2h+4xh2+h3)  

hLb h→0 ZLb, h, h2 I h3 mK‡jB k~‡b¨i w`‡K AMÖmi nq 

∴ 
d

dx
 (x4)  = 4x3 

 
g~j wbq‡g xn Gi AšÍiK mnM wbY©q 
aiæb ∂(x) = xn  Zvn‡j ∂(x+h) = (x+h)n 

∴ msÁvbymv‡i 
d

dx
  {∂(x)} = 

Lt

h∅0
  
∂(x+h) − ∂(x)

h
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 A_©vr 
d

dx
 (xn)  = 

Lt

h∅0
  
(x+h)n−(xn)

h
  

   =  
Lt

h∅0
  

xn



1+
h

x

n
−xn

h
  

   = 
Lt

h∅0
  
xn

h
 












1 + 
h

x

n
 − 1   

‡h‡nZz h→0 myZivs h<x Ges 
h

x
  Gi cÖK…Z gvb 1 A‡cÿv ÿz ª̀Zi, AZGe 



1 + 
h

x

n
  ‡K wØc`x 

Dccv‡`¨i mvnv‡h¨ we Í̄„Z Kiv hvq|  

∴ 
d

dx
 (xn)   = 

Lt

h∅0
 
xn

h
 








1 +n.
h

x
+
n(n−1)

2!
  
h2

x2
 + ......... −1   

  = 
Lt

h∅0
  xn 









n.
1

x
 + 

n(n−1)

2!
  
h

x2
 + h Gi D”PNvZ mgwb¦Z c`   

 = xn.n.
1

x
   = nxn−1  

 ∴ 
d

dx
 (xn)  = nxn−1 

aªæe msL¨vi AšÍiK mnM 
aiæb ∂(x) = c 

∴ 
d

dx
  {∂(x)}= 

Lt

h∅0
  
∂(x+h)−∂(x)

h
  

  =  
Lt

h∅0
   
c−c

h
  

  = 
Lt

h∅0
  
0

h
  = 0 

 ∴ 
d

dx
 (c)  = 0 

 myZivs †Kvb aªæeK msL¨vi AšÍiK mnM k~b¨|  
aªæeK I GKwU dvsk‡bi ¸Yd‡ji AšÍiK mnM 
g‡b Kiæb, c GKwU aªæeK 

∴ 
d

dx
  {c∂(x)} = 

Lt

h∅0
  
c∂(x+h) − c∂(x)

h
  

  =  
Lt

h∅0
   c







∂(x+h)−(x)

h
  

  =  
Lt

h∅0
   c∞ 

Lt

h∅0
  
∂(x+h)−∂(x)

h
  

  = c 
d

dx
  {∂(x)} 

myZivs †Kvb aªæeK I GKwU dvsk‡bi ¸Yd‡ji AšÍiK mnM, H aªæeK I dvsk‡bi AšÍiK mn‡Mi 
¸Yd‡ji mgvb|  
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ccvvVV--22  
dvsk‡bi †hvMdj I we‡qvMd‡ji AšÍiK 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● GKB PjK wewkó dvsk‡bi †hvMdj I we‡qvMd‡ji AšÍiK wbY©q Ki‡Z cvi‡eb|  
 
 

 GKB PjK wewkó ỳBwU dvsk‡bi †hvMdj I we‡qvMd‡ji AšÍiK mnM 
aiæb u I v DfqB x Gi dvskb Ges y  = u+v A_©vr y  PjK x Gi dvskb|  
g‡b Kiæb, x Gi mvgvb¨ e„w× δx Gi Rb¨ y , u I v Gi cÖwZmw½K e„w× δy , δu, δv 
 ∴ y  = u+v -------------- (i) n‡Z cvB 
 y  +δy  = (u+δu) + (v+δv) −−−−−−−−−−−−−−−(ii) 

 (ii) bs mgxKiY n‡Z (i) bs mgxKiY we‡qvM K‡i cvBÑ 
 δy  = δu+δv 

 ∴ 
δy 

δx
  = 

δu

δx
  + 

δv

δx
  

 ∴ 
Lt

δx→0
 
δy 

δx
  = 

Lt

δx∅0
 






δu

δx
 +
δv

δx
  

 ev, 
dy 

dx
  = 

Lt

δx∅0
 
δu

δx
  + 

Lt

δx∅0
 
δv

δx
  

 ev, 
dy 

dx
  = 

du

dx
  + 

dv

dx
  

 ev, 
d

dx
 (u+v)  = 

du

dx
  + 

dv

dx
  

Abyiƒcfv‡e 
d

dx
 (u−v)  = 

du

dx
  − 

dv

dx
  

myZivs GKB PjK wewkó ỳwU dvsk‡bi †hvMdj ev we‡qvMd‡ji AšÍiK mnM Zv‡`i c„_K c„_K AšÍiK 
mn‡Mi †hvMdj ev we‡qvMd‡ji mgvb|  

D`vniY 1 t x Gi mv‡c‡ÿ x
−3  †K AšÍixKiY Kiæb|  

mgvavb t d

dx
 ( )x

−3   

  = 
d

dx
 ( )x

−3/2
  

  = − 
3

2
  x 

−3/2 −1  

  = − 
3

2
  x 

−5/2  

 
 
D`vniY 2 t x Gi mv‡c‡ÿ 5x3+3x2−4x−9 †K AšÍixKiY Kiæb|  
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mgvavb t d
dx
 (5x3+3x2−4x−9)  

 = 
d

dx
 (5x3)  + 

d

dx
 (3x2)  − 

d

dx
 (4x)  − 

d

dx
 (1)  

 = 5
d

dx
 (x3)  + 3

d

dx
 (x2)  − 4

d

dx
 (x)  − 

d

dx
(1)  

 = 5.3x2+3.2x−4.x°−0 

 = 15x2+6x−4 

D`vniY 3 t x Gi mv‡c‡ÿ 
x9+x3

x6
  †K AšÍixKiY Kiæb|  

mgvavbt d
dx
 ( )Rf(x9+x3,x6)   

 = 
d

dx
 






x9

x6
 + 

x3

x6
  

 = 
d

dx
 (x3+x−3)  

 = 
d

dx
 (x3)  + 

d

dx
 (x−3)  

 = 3x2 + (−3x−4) 

 = 3x2 − 
3

x4
  

D`vniY 4 t  x Gi mv‡c‡ÿ 2x3−4x
5/2  + 

7

2
 x 

−2/3  +7 †K AšÍixKiY Kiæb|  

mgvavbt d
dx
 



2x3−4x

5/2 + 
7

2
x 
−2/3 +7   

 = 
d

dx
 (2x

3
)  − 

d

dx
 ( )4x

5/2   + 
d

dx
 



 

7

2
x 
−2/3   + 

d

dx
 (7)  

 = 2
d

dx
 (x3)  − 4

d

dx
 ( )x

5/2   + 
7

2
 
d

dx
 ( )x 

−2/3   + 
d

dx
 (7)  

 = 2.3x 3−1− 4. 
5

2
  x

5/2 −1  + 
7

2
  . 



− 
2

3
 x
−2/3−1  + 0 

 = 6x
2
 − 10x

3

2
− 
7

3
x
−
5

3
  

D`vniY 5 t x Gi mv‡c‡ÿ x  + 
3
x  + 

2

x
  †K AšÍixKiY Kiæb|  

mgvavbt d
dx
 







x + 
3
x + 

2

x
  

 = 
d

dx
 ( )x   + 

d

dx



3
x   + 

d

dx
 


2
x
  

 = 
d

dx
 ( )x

1/2   + 
d

dx
 ( )x

1/3   + 2
d

dx
 (x−1)  

 = 
1

2
  x 

1

2
 −1

  + 
1

3
  x 

1/3−1  − 2x −1−1 

 = 
1

2
 x 

−1/2  + 
1

3
 x 

−2/3  − 2x−2 
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 = 
1

2 x
  + 

1

3 
3
x2

  − 
2

x2
  

 

D`vniY 6 t x Gi mv‡c‡ÿ (x+1)2 (x+2) †K AšÍixKiY Kiæb|  

mgvavbt d
dx
  {(x+1)2 (x+2)} 

 = 
d

dx
  {(x2+2x+1) (x+2)} 

 = 
d

dx
 (x

3
+4x

2
+5x+2)  

 = 
d

dx
 (x3)  + 4

d

dx
 (x2)  + 5

d

dx
 (x)  + 

d

dx
 (2)  

 = 3x2 + 4.2x + 5 

 = 3x2+8x+5 
 
 
 

 
 

 AbykxjbxÑ 2.1 
x †K cwieZ©bkxj a‡i ev x Gi mv‡c‡ÿ wbæwjwLZ dvskb¸wji AšÍiK mnM wbY©q Kiæb|  

1. i) 
3
x2     ii) 

6

x4
      iii) x3    iv) 

3
4x   

2. i) x7 + 9  ii) ax2−2bx+c  iii) xm−am  

3. i) 



x+
1

x

2
  ii) (x2−5)2   iii) x(5−x+3x2)  iv) x3(2

3
−x

−2
)  

 v) 
3
x  + 

1

3
x

   vi) axn − bxn−1  

 



GBGmwm †cÖvMÖvg  . 

 

. . 
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ccvvVV--33  
wÎ‡KvYwgwZK, m~PK I jMvwi`g dvsk‡bi AšÍiK 
 
  D‡Ïk¨ 
GB cvV †k‡l AvcwbÑ 
● wÎ‡KvYwgwZK, m~PK I jMvwi`g dvsk‡bi AšÍiK wbY©q Ki‡Z cvi‡eb|  
 
 

 i) ex Gi AšÍiK 

aiæb ∂(x) = ex     ∂(x+h) = ex+h = ex.eh 

msÁvbymv‡i 
d

dx
  {∂(x)} = 

Lt

h∅0
  
∂(x+h) − ∂(x)

h
  

 A_©vr 
d

dx
 (ex)  =  

Lt

h∅0
  
ex.eh − ex

h
  

   =  
Lt

h∅0
  
ex

h
 (eh−1)  

   =  
Lt

h∅0
 
ex

h
 






1+h+
h2

2!
 + 

h3

3!
 + −−−− −1   

   =   
Lt

h∅0
  e

x
 



1+

h

2!
 + h Gi D”PNvZ mgwb¦Z c`   

   = ex 

   ∴ 
d

dx
 (ex)  = ex 

 

ii) ax Gi AšÍiK mnM 
aiæb ∂(x) = ax  ∴ ∂(x+h) =ax+h = ax. ah 

msÁvbymv‡i, 
d

dx
 (a

x
)  = 

Lt

h∅0
  
ax.ah − ax

h
  

  = 
Lt

h∅0
  
ax

h
 (ax−1)  

  =  
Lt

h∅0
   
ax

h
 








1+h( )log
e
a  + 

h
2

2!( )log
e
a

2
+..... −1   

  = 
Lt

h∅0
   ax 









log
e
a + 

h

2!
 ( )log

e
a
2
+h Gi DcNvZ mgwb¦Z c`   

  = ax log
e
 a   

  ∴ 
d

dx
 (ax)  = a

x
 log

e
 a 

iii)  log
e
 x  ev log

e
 x Gi AšÍiK mnM wbY©q Kiæb|  

aiæb, ∂(x) = log
e
 x  ∴ ∂(x+h) =  log

e
 (x+h)  
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∴ msÁvbymv‡i 
d

dx( )log
e
x   = 

Lt

h∅0
 

log
e
(x+h) − log

e
x

h
  

  =  
Lt

h∅0
  
1

h
  log

e
 
x+h

h
  

  =  
Lt

h∅0
  
1

h
  log

e
 



1+
x

h
  

  =  
Lt

h∅0
  
1

h
 






h

x
−
1

2
.
h2

x2
+
1

3

h3

x3
 −−−−−−   

  =  
Lt

h∅0
  






1

x
 − 

1

2
 
h

x2
 + h Gi DcNvZ mgwb¦Z c`   

  = 
1

x
  

  ∴ 
d

dx
  ( )log

e
x   = 

1

x
  

Abywm×všÍ t Avgiv Rvwb, log
a
 x  =  log

e
 x  .  log

a
 e  

  ‡h‡nZz log
a
 e GKwU aªæeK 

  ∴ 
d

dx
 ( )log

a
x   = 

1

x
   log

a
 e  

 

iv) sinx Gi AšÍiK mnM 
aiæb, ∂(x) = sinx  ∴∂(x+h) = sin(x+h) 

msÁvbymv‡i 
d

dx
 (sinx)  = 

Lt

h∅0
 
sin(x+h) − sinx

h
  

   = 
Lt

h∅0
 

2cos 



x+

1

2
h  sin

h

2

h
  

   








Q sinA−sinB = 2cos



A+B

2
 sin 





A−B

2
  

   =  
Lt

h∅0
 









cos



x+

1

2
h  

sin
h

2

h

2

  

   =  
Lt

h∅0
 cos



x+

1

2
h  .   

Lt

h∅0
 

sin
1

2
h

1

2
h

  

   =  
Lt

h∅0 
 cos



x+

1

2
h  .1 









Q 
Lt

θ∅0
 
sinθ

θ
=1   

   =cosx 

   ∴ 
d

dx
 (sinx)  =cosx 

 

v) cosx Gi AšÍiK mnM 
aiæb,∂(x) =cosx  ∴∂(x+h)=cos(x+h) 
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∴ msÁvbymv‡i 
d

dx
 (cosx)  =  

Lt

h∅0
 
cos(x+h)−cosx

h
  

  =  
Lt

h∅0
 

2sin



x+

1

2
h  sin



−
x

2

h
  

  =  
Lt

h∅0
 









−sin



x+

1

2
h . 

sin
h

2

h

2

  

  = − 
Lt

h∅0
   sin 



x+

1

2
h   

Lt

h∅0
 

sin
h

2

h

2

  

wKšÍz  
Lt

h∅0
  sin 



x+
h

2
  = sinx Ges  

Lt

h∅0
  

sin
h

2

h

2

  = 1 

 myZivs 
d

dx
 (cosx)  = − sinx 

 

vi) tanx Gi AšÍiM mnM 
aiæb ∂(x) = tanx Zvn‡j ∂(x+h) = tan (x+h) 

∴ msÁvbymv‡i 
d

dx
 (tanx)  = 

Lt

h∅0
 
tan(x+h) − tanx

h
  

   =  
Lt

h∅0
 
1

h
 



sin(x+h)

cos(x+h)
 − 

sinx

cosx
  

   =   
Lt

h∅0
 
1

h
 




sin(x+h)cosx−cos(x+h)sinx

cos(x+h)cosx
  

   =  
Lt

h∅0
 
1

h
  




sin(x+h−x)

cos(x+h)cosx
  

   =  
Lt

h∅0
 
1

h
  



sinh

cos(x+h)cosx
  

   =   
Lt

h∅0
 






sinh

h
 . 

1

cos(x+h)cosx
  

   =   
Lt

h∅0
 
sinh

h
    . 

Lt

h∅0
 

1

cos(x+h)cosx
  

   = 1. 
1

cosx.cosx
  

   = 
1

cos2x
  

   = sec2x 

   ∴ 
d

dx
 (tanx)  = sec2x 

 

vii) cotx Gi AšÍK mnM 



.  MwYZ wØZxq cÎ 

.  . 
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aiæb ∂(x) = cotx ∴ ∂(x+h) = cot (x+h) 

∴ msÁvbymv‡i 
d

dx
 (cotx)  =  

Lt

h∅0
 
cot(x+h) − cotx

h
  

  =  
Lt

h∅0
  
1

h
 



cos (x+h)

sin(x+h)
 − 

cosx

sinx
  

  =  
Lt

h∅0
  
1

h
  




sinxcos(x+h) −cosx sin(x+h)

sin(x+h)sinx
  

  =  
Lt

h∅0
  
1

h
  




sin(x−x−h)

sin(x+h)sinx
  

  = 
Lt

h∅0
  
1

h
  




sin(−h)

sin(x+h) sinx
  

  = 
Lt

h∅0
  
1

h
  




−sinh

sin(x+h)sinx
  

  = 
Lt

h∅0
 



−

sinh

h
 . 

1

sin(x+h)sinx
  

  = −  
Lt

h∅0
 
sinh

h
  .  

Lt

h∅0
 

1

sin(x+h) sinx
  

  = − 1. 
1

sinx sinx
   = − 

1

sin2x
  = −cosec2x 

  ∴ 
d

dx
 (cotx)  = −cosec2x 

 

viii) secx Gi AšÍiK mnM 
aiæb ∂(x) = secx   ∴∂(x+h) = sec(x+h) 

∴ msÁvbymv‡i, 
d

dx
 (secx)  = 

Lt

h∅0
 
sec(x+h) − secx

h
  

  =  
Lt

h∅0
  
1

h
 



1

cos(x+h)
 − 

1

cosx
  

  =  
Lt

h∅0
 




cosx −cos(x+h)

cos(x+h)cosx
  

  =  
Lt

h∅0
  
1

h
 







2sin



x+
h

2
 sin

h

2

cos(x+h)cosx
  

  =  
Lt

h∅0
 







sin
h

2

h

2

 .  
Lt

h∅0
 

sin



x+
h

2

cos(x+h)cosx
  

  = 1. 
sinx

cosx.cosx
  

  = 
1

cosx
  . 

sinx

cosx
  = secx tanx 

  ∴ 
d

dx
 (secx)  = secx tanx 
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ix) cosecx Gi AšÍiK mnM 
aiæb, ∂(x) =cosecx  ∴∂(x+h) =cosec (x+h) 

∴ msÁvbymv‡i, 
d

dx
 (cosecx)  = 

Lt

h∅0
 
cosec(x+h)−cosecx

h
  

  =  
Lt

h∅0
  
1

h
 



1

sin(x+h)
 − 

1

sinx
  

  =  
Lt

h∅0
  
1

h
  




sinx − sin(x+h)

sin(x+h) sinx
  

  =  
Lt

h∅0
  
1

h
  







2cos 



x+
h

2
 sinx 



−
h

2

sin(x+h) sinx
  

  = 
Lt

h∅0
  
1

h
  







−2cos 



x+
h

2
 sin 

h

2

sin(x+h)sinx
  

  = −  
Lt

h∅0
 







sin
h

2

h

2

  
Lt

h∅0
 

cos



x+
h

2

sin(x+h) sinx
  

  = −1. 
cosx

sinx. sinx
   

  = − 
1

sinx
  . 
cosx

sinx
   = −cosecx. cotx. 

  ∴ 
d

dx
 (cosecx)  = −cosecx cotx. 

 

wÎ‡KvYwgwZK, m~PK I jMwi`wgK dvsk‡bi AšÍiK 
d

dx
 ( )ex   = ex    

d

dx
 ( )ax   = axloge  a

  

d

dx
 ( )loge x   = 

1

x
    

d

dx
  ( ) loga x  

 = 
1

x
   loge  a

 

d

dx
 ( )sinx   =cosx   

d

dx
(cosx)  = − sinx  

d

dx
 (tanx)  =sec2x   

d

dx
(cotx)  = − cosce2x 

d

dx
 (secx)  =secxtanx   

d

dx
(coscex)  = − cosecxcotx   
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ccvvVV--44  
dvsk‡bi ¸Yd‡ji AšÍiK mnM 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● GKB PjK wewkó ỳBwU dvsk‡bi ¸Yd‡ji AšÍiK wbY©q Ki‡Z cvi‡eb|  
 
 

 ỳBwU dvsk‡bi ¸Yd‡ji AšÍiK mnM 
g‡b Kiæb u I v DfqB x-Gi dvskb|  
Ges y  = uv -------- (i) 
myZivs y , x Gi dvskb|  
GLb hw` x Gi mvgvb¨ e„w× δx Gi Rb¨ y , u I v Gi cÖwZmw½K e„w× δy , δu I δv nq Zvn‡j 
 y +δy  = (u+δu) (v+δu) 

ev, y +δy  = uv + uδv+vδu+δuδv −−−−−−−− (ii) 
(ii) bs mgxKiY n‡Z (i) bs mgxKiY we‡qvM K‡iÑ 
δy  = uδv + vδu + (δu)(δv) 

∴ 
δy 

δx
  = u

δv

δx
  + v

δu

δx
  + δu

δv

δx
  

∴ 
Lt

δx∅0
 
δy 

δx
  =  

Lt

δx∅0
 








u
δv

δx
  +  

Lt

δx∅0
 








v
δu

δu
  +  

Lt

δx∅0
 








δu
δv

δx
   

= u  
Lt

δx∅0
 






δv

δx
  + v 

Lt

δx∅0
 






δu

δx
  +  

Lt

δx∅0
  δx.  

Lt

δx∅0
 






δv

δx
  

‡h‡nZz δx→0 n‡j δx k~‡b¨i w`‡K AMÖmi nq AZGe  
Lt

δx∅0
  δx 

Lt

δx∅0
 
δv

δx
  k~‡b¨i w`‡K AMÖmi nq| 

Lt

δx∅0
 
δy

δx
  = u

Lt

δx∅0
  
δv

δx
  + v 

Lt

δx∅0
 
δu

δx
  

∴ 
dy 

dx
  = u 

dv

dx
  + v 

du

dx
  

ev, 
d

dx
 (uv)  = u 

dv

dx
  + v 

du

dx
  

 

myZivs ỳwU dvsk‡bi ¸Yd‡ji AšÍiK mnM = cÖ_g dvskb * wØZxq dvsk‡bi AšÍiK mnM + wØZxq 
dvskb * cÖ_g dvsk‡bi AšÍiK mnM| 
 
Abywm×všÍ t  
d

dx
 (uvw−−−)  = 

du

dx
 (vw−−)  + 

dv

dx
 (uw−−−)  + 

dw

dx
 (uv−−−)  +−−−− 

D`vniY 1 t x Gi mv‡c‡ÿ x3 logx Gi AšÍixKiY Kiæb| 
mgvavb t aiæb y  = x3logx 
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 ∴ 
dy 

dx
  = 

d

dx
 (x3logx)  

  = x3 
d

dx
 (logx)  + logx 

d

dx
 (x) 3 

  = x3. 
1

x
  + logx. 3x2 = x2 + 3x2logx = x2(1+3logx) 

 

D`vniY 2t  x Gi mv‡c‡ÿ x2sinx Gi AšÍixKiY Kiæb| 
mgvavb t aiæb y  = x2sinx 

 ∴ 
dy 

dx
  = 

d

dx
 (x2sinx)  

  = x2 
d

dx
 (sinx)  + sinx 

d

dx
 (x2)  

  = x2 (cosx) + sinx. 2x = x2cosx + 2x sinx 
 

D`vniY 3 t x Gi mv‡c‡ÿ 2x sinx Gi AšÍixKiY Kiæb|  
mgvavb t aiæb y  =2x sinx 

 ∴ 
dy 

dx
  = 

d

dx
 (2xsinx)  

  = 2
x d

dx
 (sinx)  + sinx 

d

dx
 (2

x
)  

  = 2
x
 cosx + sinx. 2

x
 log

e
 2 

  =  2
x
 { }cosx + sinx.log

e
2   

 

D`vniY 4 t x Gi mv‡c‡ÿ 5ex log
a
 x Gi AšÍixKiY Kiæb| 

mgvavb t aiæb, y  = 5ex log
a
 x 

 ∴ 
dy 

dx
  = 

d

dx
 ( )5ex log

a
x   

  = 5ex 
d

dx
 ( )log

a
x   + log

a
 x 

d

dx
 (5ex)  

  = 5ex 
1

x
   log

a
 e +log

a
 x  . 5ex 

  = 5ex 




1

x
log

a
e + log

a
x   

 

D`vniY 5 t xGi mv‡c‡ÿ ( )log
a
x  (logx)  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb, y  = ( )log
a
x  (logx)  

 ∴ 
dy 

dx
  = 

d

dx
 { } ( )log

a
x  (logx)   

  = log
a
 x  

d

dx
 (logx)  + logx 

d

dx
  ( )log

a
x   

  = log
a
 x. 

1

x
  + logx. 

1

x
  log

a
 e 
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  = 
1

x
   log

a
 x + 

1

x
  logx log

a
 e 

 

D`vniY 6 t  x Gi mv‡c‡ÿ (3x+4)(5x2−1) Gi AšÍixKiY Kiæb| 
mgvavb t aiæb, y  = (3x+4)(5x2−1) 

 ∴ 
dy 

dx
  = 

d

dx
  {(3x+4)(5x2−1)} 

  = (3x+4) 
d

dx
 (5x2−1)  + (5x2−1) 

d

dx
 (3x−4)  

  = (3x+4). 10x + (5x2−1).3 

  = 30x2+40x+15x2−3 = 45x2+40x−3 
 

D`vniY 7 t  x Gi mv‡c‡ÿ axlogx + bexsinx Gi AšÍixKiY Kiæb| 
mgvavb t  aiæb, y  = ax logx + be

x
 sinx 

 ∴ 
dy 

dx
  = 

d

dx
 (axlogx +bexsinx)  

  = 
d

dx
 (axlogx)  + 

d

dx
 (bexsinx)  

  = ax
d

dx
 (logx)  + logx 

d

dx
 (ax)  + bex 

d

dx
 (sinx)  + sinx 

d

dx
 (bex)  

  = ax. 
1

x
  + logx. a + bexcosx + sinx. bex 

  = a (1+logx ) + bex (cosx + sinx) 
 

D`vniY 8 t x Gi mv‡c‡ÿ (sinx+secx+tanx)(cosecx+cosx+cotx) Gi AšÍixKiY Kiæb| 
mgvavb t aiæb, y  = (sinx+secx+tanx)(cosecx+cosx+cotx) 

 ∴ 
dy 

dx
  = 

d

dx
  {(sinx+secx+tanx)(cosecx+cosx+cotx)} 

= (sinx+secx+tanx) 
d

dx
 ( )cosecx +cosx + cotx   + (cosecx+cosx+cotx) 

d

dx
(sinx+secx+tanx)  

= (sinx+secx+tanx)(−cosecx cotx−sinx−cosec2x)+ (cosecx+cosx+cotx)(cosx+secx tanx+sec2x) 

= −(sinx+secx+tanx)(cosecx cotx+sinx+cosec2x)+(cosecx+cosx+cotx)(cosx+secxtanx+sec2x) 
 

  AbykxjbxÑ 2.2 
x Gi mv‡c‡ÿ AšÍixKiY Kiæb 
1. x3ex  2. 4ex sinx   3. x5log

a
 x 4. 4x

3
ex+5   

5. ex(x3+ x )   6. ax
n
cosx 7. (x2+3)(2x2−1)  8. x2log

a
 x+ 7excosx   

9. 10
x
.x
10
 10. x2e

x
 logx  11. xsecx log(xex)  
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ccvvVV--55  
dvsk‡bi fvMd‡ji AšÍiK mnM 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● GKB PjK wewkó ỳBwU dvsk‡bi fvMd‡ji AšÍiK wbY©q Ki‡Z cvi‡eb|  
 
 

 ỳBwU dvsk‡bi fvMd‡ji AšÍiK mnM 
g‡bKiæb, u I v DfqB x -Gi dvskb|  

Ges y  = 
u

v
  −−−−−−− (i) 

myZivs y  Pjivwk x Gi dvskb|  
GLb hw` x Gi mvgvb¨ e„w× δx Gi Rb¨ y , u, v-Gi cÖwZmw½K e„w× δy , δu I δv nq Zvn‡j  

y +δy  = 
u+δu

v+δv
  −−−−− (ii) 

(ii) n‡Z (i) we‡qvM K‡i cvBÑ 

     δy   = 
u+δu

v+δv
  − 

u

v
  

 = 
uv+vδu−uv−uδv

v(v+δv)
  

 = 
vδu−uδv

v(v−δv)
  

 ∴ 
δy 

δx
  = 

v
δu

δx
 − u

δv

δx

v(v+δu)
  

 GLb 
Lt

δx∅0
  
δy 

δx
  = 

Lt

δx∅0
  








v
δu

δx
 − u

δv

δx

 v(v+δv)
  

 

 =  

Lt

δx∅0







v
δu

δx
 − u

δv

δx

 
Lt

δx∅0
v(v+δv)

  

 = 

Lt

δx∅0
 v 
δu

δx
 − 

Lt

δx∅0
 u 
δv

δx

Lt

δx∅0
 v(v+δv)

  

∴ 
dy 

dx
  = 

v
du

dx
−u

dv

dx

v.v
  [δx→0 n‡j δv→0] 

∴ 
d

dx
  


u
v
  = Error!,v2) 
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AZGe, ỳwU dvsk‡bi fvMd‡ji AšÍiK mnM 

= 
ni *(j‡ei Aš iK mnM)- (je* n‡ii Aš iK mnM)

(ni)2
  

 

D`vniY 1t x Gi mv‡c‡ÿ 
2x−3

2x+1
  †K AšÍixKiY Kiæb| 

mgvavb t aiæb, y  = 
2x−3

2x+1
   

∴ 
dy 

dx
  = 

d

dx
 




2x−3

2x+1
  

 = 
(2x+1)

d

dx
(2x−3)−(2x−3)

d

dx
(2x+1)

(2x+1)2
  

 = 
(2x+1).2 − (2x−3).2

(2x+1)2
  

 = 
4x+2−4x+6

(2x+1)2
  

 = 
8

(2x+1)2
  

 

D`vniY  2 t  x Gi mv‡c‡ÿ 
x4

sinx
  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb y  =  
x4

sinx
   

 ∴ 
dy 

dx
  = 

d

dx
 




x4

sinx
  

  = 

sinx
d

dx
 (x4) − x4

d

dx
(sinx)

(sinx)2
  

  = 
4x3sinx − x4cosx

sin2x
  

  = x3(4cosecx − xcosec cotx) 
 

D`vniY 3 t x Gi mv‡c‡ÿ 
logx

sinx
  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb y  = 
logx

sinx
   

 ∴ 
dy 

dx
  = 

d

dx
 



logx

sinx
  

  = 

sinx 
d

dx
 (logx) − logx 

d

dx
 (sinx)

(sinx)2
  

  = 

sinx. 
1

x
 − logx.cosx

sin2x
   = 

1

x
 sinx−logx.cosx

sin2x
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D`vniY 4 t x Gi mv‡c‡ÿ 
tanx

ex+5
  Gi AšÍixKiY Kiæb|  

mgvavb t aiæb y  =
tanx

ex+5
  

 ∴ 
dy 

dx
  = 

d

dx
 




tanx

ex+5
  

  = 

(ex+5) 
d

dx
 (tanx) − tanx 

d

dx
 (ex+5)

(ex+5)2
  

  = 
(ex+5).sec2x−tanx.ex

(ex+5)2
  

 

D`vniY 5 t x Gi mv‡c‡ÿ 
1+sinx

1−sinx
  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb, y  = 
1+sinx

1−sinx
   

∴ 
dy 

dx
  = 

d

dx
 




1+sinx

1−sinx
  

 = 

(1−sinx)
d

dx
(1+sinx)−(1+sinx)

d

dx
(1−sinx)

(1−sinx)2
  

 = 

(1−sinx)






d

dx
(1)+

d

dx
(sinx) −(1+sinx)







d

dx
(1)−

d

dx
(sinx)

(1−sinx)2
  

 = 
(1−sinx)(cosx)−(1+sinx)(−cosx)

(1−sinx)2
  

 = 
cosx − sinxcosx +cosx + sinxcosx

(1−sinx)
2

  

 = 
2cosx

(1−sinx)2
  

 

D`vniY 6 t x Gi mv‡c‡ÿ 
tanx+cotx

3ex
  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb y  = 
tanx+cotx

3ex
   

∴ 
dy 

dx
  = 

d

dx
 




tanx+cotx

3ex
  

 = 

3ex 
d

dx
 (tanx+cotx)−(tanx+cotx)

d

dx
 (3ex)

(3ex)2
  

 = 

3ex






d

dx
(tanx)+

d

dx
(cotx) −(tanx+cotx).3

d

dx
(ex)

9e2x
  

 = 
3ex(sec2x−cosec2x)−(tanx+cotx).3ex

9e2x
  

 = 
3ex(sec2x−cosec2x−tanx−cotx)

9e2x
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 = 
1+tan

2
x − 1 − cot

2
x − tanx − cotx

3e
x

  

 = 
tan2x−cot2x−tanx−cotx

3ex
  

 = 
(tanx+cotx)(tanx−cotx)−(tanx+cotx)

3ex
  

 = 
(tanx+cotx)(tanx−cotx−1)

3ex
  

 

D`vniY 7 t  x Gi mv‡c‡ÿ 
1−tanx

1+tanx
  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb, y  = 
1−tanx

1+tanx
   

∴ 
dy 

dx
  = 

d

dx
  




1−tanx

1+tanx
  

 = 

(1+tanx)
d

dx
(1−tanx)−(1−tanx)

d

dx
(1+tanx)

(1+tanx)2
  

 = 
(1+tanx)(−sec2x)−(1−tanx)sec2x

(1+tanx)2
  

 = 
−sec2x−sec2x tanx−sec2x+sec2x tanx

(1+tanx)2
  

 = 
−2sec2x

(1+tanx)2
  

 

  AbykxjbxÑ 2.3 
x-Gi mv‡c‡ÿ AšÍixKiY Kiæb| 

1. 
3x

x−2
  2. 

sinx

x
  3. 

x+1

x−1
    

4. 

log
a
x

x2
  5. 

xn

logx
  6. 

logx

x
  

7. 
1+sinx

1+cosx
  8. 

xsinx

1+cosx
  9. 

sinx+cosx

sinx−cosx
   

10. 
ex+logx

log
a
x
  11. 

xn+tanx

ex−cotx
  12. 

sinx

x2+cosx
  

13. 
1+x+x2

1−x+x2
  14. 

secx

1+secx
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BDwbU ỳB  c„ôv # 47 

ccvvVV--66  
ms‡hvwRZ dvsk‡bi AšÍiK| 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● ms‡hvwRZ dvskb wK Zv Rvb‡Z cvi‡eb; 
● ms‡hvwRZ dvsk‡bi AšÍiK mnM wbY©q Ki‡Z cvi‡eb|  
 
 

 ms‡hvwRZ dvskb ev dvsk‡bi dvskb 
aiæb, y  =cos2x = (cosx)2 
‡h‡nZz x Gi †h †Kvb wbw ©̀ó gv‡bi Rb¨cosx Gi GKwU wbw ©̀ó gvb cvIqv hvq| myZivs dvsk‡bi 
msÁvbyhvqxcosx n‡”Q x Gi GKwU dvskb|  
A_©vr aiæb cosx  = g(x) = u  
 ∴ = y  = u2 
GLb Dc‡iv³ mgxKiY n‡Z u Gi †h †Kvb GKwU wbw ©̀ó gv‡bi Rb¨ y  Gi GKwU wbw ©̀ó gvb cvIqv hvq| 
AZGe, y , u Gi GKwU dvskb|  
∴ y = u2 =∂(u) = ∂{g(u)} 
G‡ÿ‡Îcosx nj x Gi dvskb Ges y  njcosx Gi dvskb|  
myZivs y , x Gi GKwU dvsk‡bi dvskb|  
 
dvsk‡bi dvskb ev ms‡hvwRZ dvsk‡bi AšÍiK mnM wbY©q 
aiæb, y  =∂(u) Ges u = g(x) 
y  I u DfqB ¯̂vaxb Pjivwk x Gi dvskb e‡j x Gi mvgvb¨ e„w× δx Gi mv‡c‡ÿ y  I u Gi h_vµ‡g δy  
I δu cwigvY e„w× NU‡jÑ 
    y +δy  = ∂(u+δu) 

ev, δy  = ∂(u+δu)−y  = ∂(u+δu) −∂(u) 
Ges u+δu = g(x+δx) 
∴ δu = g(x+δx) − u = g(x+δx) −g(x) 

AZGe, 
δy 

δx
  = 

δy 

δu
  . 
δu

δx
  = 

∂(u+δu)−∂(u)
δu

  . 
g(x+δx)−g(x)

δx
  

‡h‡nZz u,x Gi dvskb, myZivs δx Gi gvb Awfkq ÿz ª̀ n‡j δu Gi gvbI AwZkq ÿz ª̀ n‡e|  

myZivs 
dy 

dx
  = 

Lt

δu∅0
 
∂(u+δu)−∂(u)

δu
   

Lt

δx∅0
 
g(x+δx)−g(x)

δx
  

  = 
d

du
 { }f(u)  * 

d

dx
  {g(x)} = 

dy 

du
  * 

du

dx
  

  ∴ 
dy 

dx
  = 

dy 

du
  *

du

dx
  

 

Abywm×všÍ t Dc‡iv³ m~ÎwU‡K AwaK msL¨K dvsk‡bi Rb¨ ewa©Z Kiv hvqÑ 
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aiæb, x =∂(u), u =g(v), v= F(z), z = t(x) 

∴ 
dy 

dx
  = 

dy 

du
  . 
du

dv
   . 

dv

dz
   . 

dz

dx
  

 

D`vniY 1 t x Gi mv‡c‡ÿcos
x

3
  Gi AšÍixKiY Kiæb|  

mgvavb t aiæb, y  =cos
x

3
  =cosu 

  ‡hLv‡b, u = 
x

3
  

 ∴ 
dy 

du
  = 

d

du
 (cosu)  = −sinu = −sin

x

3
  

 Ges 
du

dx
  = 

d

dx
 


x
3
  = 

1

3
 
d

dx
 (x)  = 

1

3
  

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dx
  = −sin

x

3
  . 
1

3
  = − 

1

3
  sin 

x

3
  

 

D`vniY 2 t x Gi mv‡c‡ÿ log 2x Gi AšÍixKiY Kiæb| 
mgvavb t aiæb, y  = log 2x = logu 
  ‡hLv‡b u=2x 

 ∴ 
dy 

du
  = 

d

du
 (logu)  = 

1

u
  = 

1

2x
  

 Ges 
du

dx
  = 

d

dx
 (2x)  = 2 

 ∴ 
dy 

dx
  = 

dy 

du
   . 

du

dx
  = 

1

2x
  . 2 = 

1

x
  

 

D`vniY 3 t x Gi mv‡c‡ÿ sin x  Gi AšÍixKiY Kiæb| 
mgvavb t aiæb y  = sin x  = sinu 

  ‡hLv‡b u = x  

 ∴ 
dy 

du
  = 

d

du
 (sinu)  =cosu =cos x  

 Ges 
du

dx
  = 

d

dx
 ( x)  = 

1

2
 x 
−
1

2  = 
1

2 x
  

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dx
  =cos x . 

1

2 x
  = 

1

2 x
 cos x  

 

D`vniY 4 t x Gi mv‡c‡ÿcos3x Gi AšÍixKiY Kiæb|  
mgvavb t aiæb y  =cos3x = (cosx)3 

 ∴ 
dy 

dx
  = 

d

dx
 (cos3x)  

  = 
d

dx
 (cosx) 3 

  = 
d

dx
 (u) 3. [u =cosx a‡i] 
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  = 
d

du
 (u) 

3
 . 
du

dx
  

  = 3u2 . 
d

dx
 (u)  

  = 3(cosx)2. 
d

dx
 (cosx)  

  = 3cos2x. (−sinx) 

  = −3sinxcos2x 
 

D`vniY 5 t x Gi mv‡c‡ÿ esinx Gi AšÍixKiY Kiæb| 
mgvavb t aiæb, y  = esinx = eu 
  ‡hLv‡b u = sinx 

 ∴ 
dy 

du
  = 

d

du
 (eu)  = eu = esinx 

 Ges 
du

dx
  = 

d

dx
 (sinx)  =cosx 

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dx
  = esinxcosx 

 

D`vniY 6 t x Gi mv‡c‡ÿ (1−x)−1 Gi AšÍixKiY Kiæb|  
mgvavb t aiæb, y  = (1−x)−1 = u−1 
  ‡hLv‡b u = (1−x) 

 ∴ 
dy 

du
  = 

d

du
 (u−1)  = −u−2 = −(1−x)−2 

 Ges 
du

dx
  = 

d

dx
 (1−x)  = −1 

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dx
  = −(1−x)−2 . (−1) = (1−x)−2 

 

D`vniY 7 t x Gi mv‡c‡ÿ logx  Gi AšÍixKiY Kiæb| 
mgvavb t aiæb, y  = logx  

 ∴ 
dy 

dx
  = 

d

dx
 ( )logx   

  = 
d

dx
 ( u )   [logx = u a‡i] 

  = 
d

du
 ( u)  . 

du

dx
   = 

1

2
  u
−
1

2 . 
d

dx
 (logx)   

  = 
1

2
 (logx)

−
1

2  . 
1

x
   = 

1

2x( )logx
  

 

D`vniY 8 t x Gi mv‡c‡ÿcos(5π−x) Gi AšÍixKiY Kiæb|  
mgvavb t aiæb y  =cos(5π−x) =cosu 
  ‡hLv‡b u = 5π−x 

 ∴ 
dy 

du
  = 

d

du
 (cosu)  = −sinu = −sin (5π−x) 
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 Ges 
du

dx
  = 

d

dx
 (5π−x)  = −1 

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dx
  

  = −sin(5π−x) (−1) 

  = sin (5π−x) 
 

D`vniY 9 t  x Gi mv‡c‡ÿ AšÍixKiY Kiæb t sin2x2 
mgvavb t aiæb, y  = sin2x2=(sinx2)2 = u2 
 ‡hLv‡b u = sinx2 = sinv 
  ‡hLv‡b v = x2 

 ∴ 
dy 

du
  =

d

du
 (u2)  = 2u = 2sinx2 

 
du

dv
  = 

d

dv
 (sinv)  =cosv =cosx2 

 Ges 
dv

dx
  = 

d

dx
 (x2)  =2x 

 ∴ 
dy 

dx
  =

dy 

du
  . 
du

dv
  . 
dv

dx
  

  = 2sinx2.cosx2. 2x 

  = 4x sinx2cosx2 
 

D`vniY 10 t  x Gi mv‡c‡ÿ ax2+bx+c  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb, y  = ax2+bx+c  = (ax2+bx+c)
1

2
  = u

1

2
  

  ‡hLv‡b, u = (ax2+bx+c) 

 ∴ 
dy 

du
  =

d

du
 





u

1

2
  = 

1

2
  u 

−
1

2
  = 

1

2
 (ax

2
+bx+c) 

−
1

2
  

       
du

dx
  = 

d

dx
 (ax2+bx+c)  

  = 2ax+b 

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dx
  

  = 
1

2
 (ax2+bx+c) 

−
1

2
 . (2ax+b) 

  = 
2ax+b

2(ax2+bx+c)

1

2

  

 

D`vniY 11 t x Gi mv‡c‡ÿ log 
a+x

a−x
   Gi AšÍixKiY Kiæb|  

mgvavb t aiæb y  = log 
a+x

a−x
  = logu 

  ‡hLv‡b u = 
a+x

a−x
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 ∴ 
dy 

du
  = 

d

du
 (logu)  = 

1

u
  = 

1

a+x

a−x

  = 
a−x

a+x
  

 Ges 
du

dx
  = 

d

dx
 




a+x

a−x
  

 = 

(a−x)
d

dx
 (a+x) − (a+x)

d

dx
(a−x)

(a−x)2
  

 = 
(a−x).1 − (a+x).(−1)

(a−x)2
  

 = 
a−x+a+x

(a+x)2
  

 = 
2a

(a−x)2
  

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dx
  

  = 
a−x

a+x
  . 

2a

(a−x)
2
  

  = 
2a

(a+x) (a−x)
  = 

2a

a
2
−x

2
  

 

D`vniY 12 t  x Gi mv‡c‡ÿ log
ex

1+ex
  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb, y  = log
ex

1+ex
   = logu 

  ‡hLv‡b  u= 
ex

1+e
x
  

 ∴ 
dy 

du
  = 

d

du
 (logu)  = 

1

u
  = 

1

ex

1+ex

  = 
1+ex

ex
  

      
du

dx
   = 

d

dx
 






ex

1+ex
  

  = 

(1+ex) 
d

dx
 (ex) − ex 

d

dx
 (1+ex)

(1+ex)2
  

  = 
(1+ex).ex − ex.ex

(1+ex)2
  

  = 
ex+e2x−e2x

(1+ex)2
  

  = 
ex

(1+ex)2
  

  ∴ 
dy 

dx
  = 

dy 

du
 . 
du

dx
  

  = 
1+ex

ex
  . 

ex

(1+ex)2
  = 

1

1+ex
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D`vniY 13 t  x Gi mv‡c‡ÿ AšÍixKiY Kiæb log
e
(sin2x)  

mgvavb t aiæb, y  = log
e
(sin2x)  = logu 

  ‡hLv‡b u = sin2x = sinv 
  ‡hLv‡b v = 2x 

 ∴ 
dy 

du
  = 

d

du
 (logu)  = 

1

u
  = 

1

sin2x
  

 
du

dv
  = 

d

dv
 (sinv)  =cosv =cos2x 

 
dv

dx
  = 

d

dx
 (2x)  =2 

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dv
  . 
dv

dx
  

  = 
1

sin2x
  .cos2x. 2 

  = 2 
cos3x

sin2x
  

  = 2 cot2x 
 

D`vniY 14 t  x Gi mv‡c‡ÿ log sec (ax+b)4 Gi AšÍixKiY Kiæb| 
mgvavb t aiæb, y  = log sec (ax+b)4 = logu 
 ‡hLv‡b, u = sec(ax+b)4 = secv 
 ‡hLv‡b, v = (ax+b)4 = w4 

 ‡hLv‡b w = ax+b 

 ∴ 
dy 

du
  = 

d

du
 (logu)  = 

1

u
  = 

1

sec(ax+b)4
  

 
du

dv
  = 

d

dv
 (secv)  = secv tanv 

  = sec (ax+b)4 tan(ax+b)4 

 
dv

dw
  = 

d

dw
 (w4)  = 4w3 = 4(ax+b)3 

 
dw

dx
  = 

d

dx
 (ax+b)  = a 

 ∴ 
dy 

dx
  = 

dy 

du
  . 
du

dv
  . 

dv

dw
  . 
dw

dx
  

 = 
1

sec(ax+b)4
  . sec(ax+b)4 tan (ax+b)4 . 4(ax+b)3.a 

 = 4a (ax+b)3 tan(ax+b)4 
 

 
  AbykxjbxÑ 2.4 
x Gi mv‡c‡ÿ AšÍixKiY Kiæb| 

1. (i) sin3x   (ii) tan
x

2
  (iii)  cot5x  (iv) sin2x  (v) (logx)3 

2. (i) 3e4x  (ii) e
x
  (iii)  e−3x  (iv) e4−3x (v) 





1

ex
   (vi)  e

x2−5x+2
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BDwbU ỳB  c„ôv # 53 

3. (i) 
3
x2+1  (ii) (5x−2) −2  (iii) (3x−5)4 (iv) 

1

a2+x2
  

4. (i) sin






3x−
π

2
  (ii) sinx   (iii)  log x  

5. (i) log(cosx)   (ii) log (ex+e−x)   (iii) log (x3−2x2) (iv) log(px+q) 

6. (i) log sec (ax+b)3 (ii) sin{ }log
e
 (tanx)    (iv) sin2{ }log

e
 (secx)   
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ccvvVV--77 
civwgwZK mgxKiY ewY©Z dvsk‡bi AšÍiK 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● civwgwZK mgxKiY wK Zv Rvb‡Z cvi‡eb; 
● civwgwZK mgxKiY ewY©Z dvsk‡bi AšÍiK mnM wbY©q Ki‡Z cvi‡eb|  
 
 

 †Kvb †Kvb †ÿ‡Î GKwU eµ‡iLvi (curve) mgxKi‡Y x Ges y  †K GKwU Z…Zxq Pjgvb ivwki 
gva¨‡g cÖKvk Kiv nq| GB Z…Zxq Pjivwk‡K civwgwZ (Parameter) e‡j| civwgwZi mvnv‡h¨ cÖKvwkZ 
†Kvb mgxKiY‡K civwgwZK mgxKiY (Parameter equation) e‡j|  
†Kvb †Kvb †ÿ‡Î mnR weRMwYZxq c×wZ‡Z ev wÎ‡KvYwgwZK cÖwµqvq civwgwZK mgxKiY n‡Z civwgwZ 
AcmviY K‡i GKwU Kv‡Z©mxq mgxKiY ˆZwi Kiv hvq, hv Avm‡j †Kvb mÂvic‡_i mgxKiY| †k‡lv³ 
mgxKiYwU n‡Z mn‡RB G‡`i AšÍiK mnM wbY©q Kiv hvq|  
Avevi †Kvb †Kvb †ÿ‡Î civwgwZK mgxKiY n‡Z civwgwZ AcmviY Kiv KwVb nq| ZLb wb‡æv³ Dcv‡q 
AšÍiK mnM wbY©q Ki‡Z nq|  
aiæb, x = ∂(t), Ges y  = g(t) 
DfqB ¯̂vaxb Pjivwk t Gi dvskb| GLb g‡b Kiæb t Gi mvgvb¨ e„w× δt Gi Rb¨ x I y  Gi e„w× 
h_vµ‡g δx I δy  

Kv‡RB 
δy 

δx
  = 

δy 

δt

δu

δt

  

wKšÍz δt →0 n‡j δx→0 

∴ msÁvbyhvqx 
dy 

dx
  = 

Lt

δx∅0
 
δy 

δx
  = 

Lt

δt∅0
 

δy 

δt

δx

δt

  

  = 

Lt

δt∅0
 
δy 

δt

 
Lt

δt∅0
  
δx

δt

  = 

dy 

dt

dx

dt

  

 myZivs 
dy 

dx
  = 

dy 

dt
  / 

dx

dt
  

 

D`vniY 1t x = acosθ . y  = bsinθ n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t  x = acosθ 

 ∴
dx

dθ
  = −asinθ 
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 Ges y  = bsinθ 

 ∴ 
dy 

dθ
  = bcosθ 

 ∴ 
dy 

dx
  = 

dy 

dθ
  / 

dx

dθ
  = 

bcosθ

−asinθ
  = −

 b

a
  cotθ. 

 

D`vniY 2 t x = a(θ+sinθ) Ges y  = a(1+cosθ) n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t x = a(θ+sinθ) 

    
dx

dθ
  = 

d

dθ
  {a(θ + sinθ)} 

 ∴ 
dx

dθ
  = a(1+cosθ) 

 y  = a(1+cosθ) 

 
dy 

dθ
  = 

d

dθ
  {a(1+cosθ)} 

 ∴ 
dy 

dθ
  = −asinθ 

 ∴ 
dy 

dx
  = 

dy 

dθ
  / 

dx

dθ
  = 

−asinθ

a(1+cosθ)
  

  = 

−2sin
θ

2
cos

θ

2

2cos2
θ

2

  = − tan
θ

2
  

 

D`vniY 3 t  hw` x = a(θ−sinθ) . y =a(1−cosθ) nq Zvn‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t x = a(θ−sinθ) 

 ∴ 
dx

dθ
  = 

d

dθ
  {a(θ − sinθ)} 

 ∴ 
dx

dθ
  = a(1−cosθ) 

 y  = a(1−cosθ) 

 ∴ 
dy 

dθ
  = 

d

dθ
  {a(1−cosθ)} 

 ∴ 
dy 

dθ
  = −a(−sinθ) = asinθ 

 ∴ 
dy 

dx
  = 

dy 

dθ
  / Error! 

  = 

2sin
θ

2
cos

θ

2

2sin2
θ

2

  

  = cot
θ

2
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D`vniY 4 t x = asec
2
θ . y  = atan3θ n‡j 

dy 

dx
  wbY©q Kiæb| 

mgvavb t x = asec2θ 

 ∴ 
dx

dθ
  = 

d

dθ
 (asec2θ)  

  = a2secθ 
d

dθ
 (secθ)  

  = 2a secθ. secθ tanθ 

  = 2a sec2θ tanθ 
  y  = a tan3θ 

  ∴ 
dy 

dθ
  = 

d

dθ
 (a tan

3
θ)  

          = 3a tan2θ . 
d

dθ
 (tanθ)  

   = 3a tan2θ. sec2θ 

  ∴ 
dy 

dx
  = 

dy 

dθ
  / 

dx

dθ
  = Error! 

   = 
3

2
  tanθ 

 

D`vniY 5 t  x=eθsinθ. y =eθ cosθ n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t x = eθ sinθ 

 ∴ 
dx

dθ
  = 

d

dθ
 (eθ sinθ)  

  = eθ 
d

dθ
 (sinθ)  + sinθ Error! 

  = eθcosθ + sinθ . eθ 

  = eθ (cosθ + sinθ) 
 

  y  = e
θ
cosθ 

  ∴ 
dy 

dθ
  = 

d

dθ
 (e

θ
cosθ)  

  = eθ 
d

dθ
 (cosθ)  +cosθ 

d

dθ
 (eθ)  

  = eθ (−sinθ) +cosθ. eθ 
  = eθ (cosθ − sinθ) 
 

  ∴ 
dy 

dx
  = 

dy 

dθ
  / 

dx

dθ
  

  = Error! 

  = 
cosθ − sinθ

cosθ+sinθ
  

D`vniY 6 t  x = acos3θ . y  = asin3θ n‡j 
dy 

dx
  wbY©q Kiæb|  
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mgvavb t x = acos3θ 

 ∴ 
dx

dθ
  = 

d

dθ
 (acos3θ)  

          = a.3cos2θ. 
d

dθ
 (cosθ)  

  = 3acos2θ (−sinθ) 

  = −3a sinθcos2θ 
 y  = asin3θ 

 ∴ Error! 

 ∴ 
dy 

dθ
  = a.3sin2θ 

d

dθ
 (sinθ)  

  = 3asin2θcosθ 

 ∴ 
dy 

dx
  = 

dy 

dθ
  / 

dx

dθ
   = 

−3asin2θcosθ

3a sinθcos2θ
  

 = 
−sinθ

cosθ
  = −tanθ 

 

D`vniY 7 t x =cos 2t. y  = 1+sin 2t n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t x = cot 2t 

 ∴ 
dx

dt
  = 

d

dt
 (cos 2t)  

         = −sin2t 
d

dt
 (2t)  = −sin2t. 2 = −2 sin2t 

 y  = 1 + sin2t 

 ∴ 
dy 

dt
  =cos2t. 

d

dt
 (2t) =cos2t. 2= 2cos2t. 

 ∴ 
dy 

dt
  = 

dy 

dt
  / 

dx

dt
  = 

2cos2t

−2sin2t
  = −cot2t. 

 

  AbykxjbxÑ 2.5 
dy 

dx
  wbY©q Kiæb|  

1. x = at
2
,   y =2at 2. x = sin

3
t,   y  =cos

3
t 

3. x = 2−3cosθ,   y  = 3+2 sinθ 4. x = t2+3t−2,   y  = 2−t−t2 

5. x = t2et,   y  = tlogt 6. x = acosθ+bsinθ,  y  = asinθ −bcosθ 

7. x = a(cos t + t sint),  y  = a(sint −tcost) 8. x =xe2t ,  y =1+cost 

9. x = 
3at

1+t3
  ,  y  = 

3at2

1+t3
    10. tan y = 

2t

1−t
2
  ,  sinx = 

2t

1+t
2
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ccvvVV--88  
wecixZ dvsk‡bi AšÍiK 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● wecixZ dvsk‡bi AšÍiK mnM wbY©q Ki‡Z cvi‡eb; 
● wecixZ e„Ëxq dvsk‡bi AšÍiK mnM wbY©q Ki‡Z cvi‡eb|  
 

 
 wecixZ dvsk‡bi AšÍiK mnM wbY©q 

aiæb x=∂(y ) Ges y =g(x) ỳwU wecixZ dvskb| cÖ_g dvsk‡b y  ¯̂vaxb Pjivwk Ges wØZxq dvsk‡b x 
¯̂vaxb Pjivwk|  
aiæb y  Gi mvgvb¨ e„w× δy  Gi Rb¨ x Gi Abyiƒc e„w× nj δx 

 ∴ 
δx

δy 
  = 

 
δx

δx

δy 

δx

   [je I ni‡K δx Øviv fvM K‡i] 

 GLb δy →0 n‡j δx→0 n‡e 

 ∴ 
Lt

δy ∅0
 
δx

δy 
  = 

Lt

δx∅0
 
1

δy 

δx

  

 A_©vr 
dx

dy 
  = 

1

dy 

dx

   

 Abyiƒcfv‡e wØZxq dvsk‡bi †ÿ‡Î  
dy 

dx
  = 

1

dx

dy 

  

 AZGe, wecixZ dvsk‡bi AšÍiK mnMØq G‡K Ac‡ii wecixZ|  
 
wecixZ e„Ëxq dvsk‡bi AšÍixKiY 
wecixZ e„Ëxq dvsk‡bi AšÍiK mnM wbY©‡qi Rb¨ Dc‡iv³ m~ÎwU‡K e¨envi Kiv nq| wb‡æ wKQy wecixZ 
e„Ëxq dvsk‡bi AšÍiK mnM †`Lv‡bv nj| 
(i)  sin−1x Gi AšÍiK mnM 
    aiæb, y  = sin−1x, Zvn‡j wecixZ dvskb x = siny  

 ∴ 
dx

dy 
  = 

d

dy 
 (siny )  =cosy  = cos2y   

  = 1−sin2y   = 1−x2  

 GLb, 
dy 

dx
  = 

1

dx

dy 

  = 
1

1−x2
  

 ∴ 
d

dx
 (sin−1x)  = 

1

1−x2
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(ii) cos−1x Gi AšÍiK mnM 
       aiæb, y  =cos−1x. Z‡e wecixZ dvskb x =cosy  

     ∴ 
dx

dy 
  = 

d

dy 
  (cosy )  = −siny  = − sin2y   

  = − 1−cos2y   = − 1−x2  

      GLb, 
dy 

dx
  = 

1

dx

dy 

  = −
1

1−x2
  

      ∴ 
d

dx
 (cos−1x)  = − 

1

1−x2
  

 

(iii)  tan−1x Gi AšÍiK mnM 
 aiæb y  = tan−1x Zvn‡j x=tany  

 �∴ 
dx

dy 
  = 

d

dy 
 (tany )  = sec2y  = 1+tan2y =1+x2 

 ∴ 
dy 

dx
  = 

1

dx

dy 

  = 
1

1+x2
  

 myZivs 
d

dx
 (tan−1x)  = 

1

1+x2
  

 

(iv) cot−1x Gi AšÍixKiY 
 aiæb y  = cot−1x Zvn‡j x=coty  

 ∴ 
dx

dy 
  = 

d

dy 
 (coty )  = −cosec2y  

  = −(1+cot2y ) = −(1+x2) 

 ∴ 
dy 

dx
  = 

1

dx

dy 

  = − 
1

1+x2
  

 myZivs 
d

dx
 (cot−1x)  = − 

1

1+x2
  

 

(v) sec
−1
x Gi AšÍixKiY 

 aiæb y  = sec−1x Zvn‡j x =secy  

 ∴ 
dx

dy 
  = 

d

dy 
 (secy )  = secy  tany  = secy  tan2y   

 = secy  sec2y −1  = x x2−1  

 ∴ 
dy 

dx
  = 

1

dx

dy 

  = 
1

x x2−1
  

 ∴ 
d

dx
 (sec−1x)  =  

1

x x2−1
  

 

(vi) cosec−1x Gi AšÍiK mnM 
 aiæb,  y =cosec−1x Zvn‡j x =cosecy  
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 ∴ 
dx

dy 
  = 

d

dy 
 (cosecy )  

  = −cosecy  coty  = −cosecy cot
2
y   

  = −cosecy  cosec2y −1  = −x x2−1  

 ∴ 
dy 

dx
  = 

1

dx

dy 

  = − 
1

x x2−1
  

 myZivs 
d

dx
 (cosec−1x)  = − 

1

x x2−1
  

d

dx
 (sin−1x)  = 

1

1-x2
    

d

dx
 (cos−1x)  = − 

1

1-x2
  

d

dx
 (tan−1x)  = 

1

1+x2
    

d

dx
 (cot−1x)  = − 

1

1+x2
  

d

dx
 (sec−1x)  = 

1

x x2-1
    

d

dx
 (cosec−1x)  = − 

1

x x2-1
   

 

D`vniY 1 t x Gi mv‡c‡ÿ sin−13x Gi AšÍixKiY Kiæb| 
mgvavb t aiæb, y  = sin−13x = sin−1u,  ‡hLv‡b, u = 3x,  

  ∴ 
dy 

dx
  = 

d

dx
 (sin−1u)  

  = 
d

du
 (sin

−1
u)  . 

du

dx
  

  = 
1

1−u2
  . 

d

dx
 (3x)  

  = 
1

1−(3x)2
  . 3 

  = 
3

1−9x2
  

 

D`vniY 2 t x Gi mv‡c‡ÿ (sin−1x)2 Gi AšÍixKiY Kiæb| 
mgvavb t aiæb y  = (sin−1x)2 = (u)2,  ‡hLv‡b u = sin−1x 

  ∴ 
dy 

dx
  = 

d

dx
 (u2)  

  = 
d

du
 (u2)  . 

du

dx
  = 2u. 

d

dx
 (sin−1x)  = 2sin−1x. 

1

1−x2
   = 

2sin−1x

1−x2
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BDwbU ỳB  c„ôv # 61 

D`vniY 3 t x Gi mv‡c‡ÿ tan−1ex Gi AšÍixKiY Kiæb| 
mgvavb t aiæb  y  = tan−1ex=tan−1u,  ‡hLv‡b u = ex 

  ∴ 
dy 

dx
  = 

d

dx
 (tan−1u)  

  = 
d

du
 (tan−1u) . 

du

dx
  

  = 
1

1+u2
  . 

d

dx
 (ex)  

  = 
1

1+(ex)2
  . ex 

  = 
ex

1+e2x
  

 

D`vniY 4 t  x Gi mv‡c‡ÿcos−1 (ax+b) Gi AšÍixKiY Kiæb| 
mgvavb t aiæb y  =cos−1 (ax+b) =cos−1u,  ‡hLv‡b  u = (ax+b) 

  ∴ 
dy 

dx
  = 

d

dx
 (cos−1u)  

  = 
d

du
 (cos−1u)  . 

du

dx
  

  = − 
1

1−u2
  . 

d

dx
 (ax+b)  

  = − 
1

1−(ax+b)2
  . a 

  = − 
a

1− (ax+b)2
  

 

D`vniY 5 t  x Gi mv‡c‡ÿ sin−1(sinx) Gi AšÍixKiY Kiæb| 
mgvavb t aiæb y  = sin−1(sinx) = sin−1u,  ‡hLv‡b u = sinx 

  ∴ 
dy 

dx
  = 

d

dx
 (sin−1u)  

  = 
d

du
 (sin−1u) . 

du

dx
  

  = 
1

1−u2
  . 

d

dx
 (sinx)  

  = 
1

1−sin2x
  .cosx 

  = 
cosx

cos2x
   = 

cosx

cosx
  = 1 

 

D`vniY 6 t   x mv‡c‡ÿ tan (sin−1x) Gi AšÍixKiY Kiæb|  
mgvavb t aiæb y  = tan (sin−1x) = tanu,  †lLv‡b u=sin−1x 
 

  ∴ 
dy 

dx
  = 

d

dx
 (tanu)   

  = 
d

du
 (tanu) . 

du

dx
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BDwbU ỳB  c„ôv # 62 
 

  = sec2u 
d

dx
 (sin−1x)  

  = sec2 (sin−1x) . 
1

1−x2
  

  = 
1

cos2(sin−1x)
  .  

1

1−x2
  

  = 
1

1−sin2(sin−1x)
   . 

1

1−x2
  

  = 
1

1−x2
  .  

1

1−x2
  

  = 
1

(1−x2)

3

2

   = (1−x2)
−
3

2
  

 

D`vniY 7 t  (x2+1) tan−1x −x Gi AšÍixKiY Kiæb|  
mgvavb t aiæb y  = (x2+1) tan−1x −x  

 ∴ 
dy 

dx
  = 

d

dx
  {(x2+1) tan−1x−x} 

  = 
d

dx
  {(x

2
+1) tan−1x} − 

d

dx
 (x)  

  = (x2+1) 
d

dx
 (tan

−1
x)  + tan

−1
x 
d

dx
 (x2+1) −1 

  = (x2+1). 
1

x2+1
  + tan−1x. 2x−1 

  = 1+2x tan−1x−1 = 2x tan−1x 
 

D`vniY 8 t  x Gi mv‡c‡ÿ x2−a2  + asin−1 
a

x
  Gi AšÍixKiY Kiæb|  

mgvavb t aiæb y  = x2−a2  + asin
−1 

 
a

x
   

 ∴ 
dy 

dx
  = 

d

dx
 








x2−a2 + asin−1 
a

x
  

  = 
d

dx
 ( x2−a2 + a 

d

dx
 



sin−1
a

x
  

  = 
1

2
 (x

2
−a

2
)
−
1

2 . 
d

dx
 (x

2
−a

2
)  +a.

1

1−
a2

x2

  . 
d

dx
 


a
x
  

  = 
1

2
 (x

2
−a

2
)
−
1

2 . 2x+a. 
1

x2−a2

x2

  . 
−a

x2
  

  = 
x

x2−a2
  − 

a2

x x2−a2
   = 

x2−a2

x x2−a2
   = 

x2−a2

x
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D`vniY 9 t  x Gi mv‡c‡ÿ tan−1 




1+x

1−x
  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb y  = tan−1 




1+x

1−x
  = tan−1 x+tan−11 

 ∴ 
dy 

dx
  = 

d

dx
 (tan−1x + tan−11)  

  = 
d

dx
 (tan−1x)  + 

d

dx
 (tan−11)  

  = 
1

1+x2
  + 0 = 

1

1+x2
  

 
 

  AbykxjbxÑ 2.6 
x-Gi mv‡c‡ÿ AšÍixKiY Kiæb| 

1. (i) sin−1
x

a
   (ii)  sin−1x2 (iii) tan−1

x

a
  (iv)  tan−1(ax) 

 (v)cos−1
x

3
  (vi)  sin−1 (2x−1)  (vii) cot−1 (ex) 

2. (i) tanx sin−1x  (ii) x2 sin−1(1−x) 

3. log (cos−1x) 

4. a
sin−1x

  

5. (i) tan−1 






1

1−x2
  (ii)  tan−1 







a+bx

b−ax
 (iii)  tan−1 





1+x

1−x
  

6. (i) (x2−1) sin−1x  (ii) ex sin−1x  (iii) (1−x2)cos−1x 

 (iv) sin−1x + sin−1 (1−x2) 
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ccvvVV--99   
jMvwi`‡gi mvnv‡h¨ AšÍixKiY  
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● jMvwi`‡gi mvnv‡h¨ dvsk‡bi AšÍiK wbY©q Ki‡Z cvi‡eb| 
 
 

 jMvwi`‡gi mvnv‡h¨ AšÍixKiY (Logarithmic differentiation) 

†Kvb dvsk‡bi m~PK Ab¨ dvskb n‡j A_ev †Kvb dvskb K‡qKwU dvsk‡bi ¸Ydj Øviv ewa©Z n‡j, cÖ_‡g 
H dvsk‡bi jM wb‡q c‡i Zvi AšÍiK mnM wbY©q Ki‡Z nq| GBiƒc AšÍixKiY‡K j‡Mi mvnv‡h¨ 
AšÍixKiY‡K e‡j|  
i. aiæb y  = au †hLv‡b u, x Gi GKwU dvskb 
 Ges a>0 GKwU aªæeK ivwk| 
 Dfq c‡ÿ jM wb‡q cvBÑ 
 logy  = logau = u loga 

 x Gi mv‡c‡ÿ AšÍixKiY Ki‡jÑ 

 
1

y 
 
dy 

dx
  = loga. 

du

dx
  

 ev, 
dy 

dx
  = y  loga .  

du

dx
  

  = au log a. 
du

dx
  

ii. aiæb y  = uv †hLv‡b u I v DfqB x Gi dvskb| 
 Dfq c‡ÿ jMvwi`g wb‡jÑ 
 logy  = loguv = v logu 

 Dfq c‡ÿ x Gi mv‡c‡ÿ AšÍixKiY K‡iÑ 

 
1

y 
 
dy 

dx
  = v.

1

u
 . 
du

dx
  + 

dv

dx
  logu 

 ∴ 
dy 

dx
  = y  







v

u
. 
du

dx
 + 

dv

dx
 . logu   

 ev, 
dy 

dx
  = uv 







v

u
 .
du

dx
 + 

dv

dx
.logu   

 

iii. aiæb y = 
uvw

z
  , †hLv‡b u, v, w, z cÖ‡Z¨KwU x Gi dvskb|  

 Dfq c‡ÿ jMvwi`g wb‡jÑ 
 logy  = logu + logv + logw − logz 

 Dfq c‡ÿ x Gi mv‡c‡ÿ AšÍixKiY K‡i cvBÑ 

 
1

y 
 
dy 

dx
  = 

1

u
 
du

dx
  + 

1

v
 
dv

dx
  + 

1

w
 
dw

dx
  − 

1

z
 
dz

dx
  

 ev, 
dy 

dx
  = y  







1

u
. 
du

dx
 + 

1

v
 
du

dx
 + 

1

w
 
dw

dx
 − 

1

z
 
dz

dx
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  = 
uvw

z
 






1

u
. 
du

dx
+
1

v
 
dv

dx
+
1

w
 
dw

dx
 −
1

z
 
dz

dx
  

 

D`vniY 1t  x Gi mv‡c‡ÿ xx Gi AšÍixKiY Kiæb|  
mgvavb t aiæb, y  = xx 
 ∴ logy  = logxx = x logx 

 ∴ 
d

dx
 (logy )  = 

d

dx
 (xlogx)  

 ev, 
1

y 
 . 
dy 

dx
  = x

d

dx
 (logx)  + logx.

d

dx
 (x)  

 ev, 
1

y 
  
dy 

dx
  = x.

1

x
  + logx. 1 

 ev,  
1

y 
 
dy 

dx
  = 1+logx 

 ∴ 
dy 

dx
  = y  (1+logx) 

  = xx(1+logx) 
 

D`vniY 2 t x Gi mv‡c‡ÿ xx
x
  AšÍixKiY Kiæb| 

mgvavb t aiæb y  = xx
x
   

 ∴ logy  = logx
xx   = xxlogx 

 ∴ 
d

dx
 (logy )  = 

d

dx
 (xxlogx)  

 ev, 
1

y 
  . 

dy 

dx
  = xx

d

dx
 (logx)  + logx. 

d

dx
 (xx)  

 ev, 
1

y 
  . 

dy 

dx
  = xx.

1

x
  + logx. 

d

dx
 (xx)  

 GLb aiæb, z = xx 
  ∴ logz = x log x 

 ∴ 
d

dx
 (logz)  = 

d

dx
 (x log x)  

 ev, 
1

z
  . 

dz

dx
  = x

d

dx
 (logx)  + logx 

d

dx
(x)  

 ev, 
dz

dx
  = z 



x.

1

x
 + logx.1   

 ev, 
d

dx
 (xx)  = xx (1+logx) 

 ∴ 
1

y 
 
dy 

dx
  = xx. 

1

x
  + logx . xx (1+logx) 

∴ 
dy 

dx
  = y  



xx.

1

x
 + xx logx (1+logx)   

 = x
xx
 . xx 



1

x
 + logx (1+logx)   

 

D`vniY 3 t  x Gi mv‡c‡ÿ xcos
−1x  Gi AšÍixKiY Kiæb|  
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BDwbU ỳB  c„ôv # 66 
 

mgvavb t aiæb y  = xcos
−1x   

 ∴ logy  =cos−1x logx 

 ∴ 
d

dx
 (logy )  = 

d

dx
  {cos−1x. logx} 

 ev, 
1

y 
 
dy 

dx
  =cos−1x. 

d

dx
 (logx)  + logx. 

d

dx
 (cos−1x)  

   =cos−1x. 
1

x
  + logx. 

−1

1−x2
  

  ∴ 
dy 

dx
  = y  







cos−1x

x
 − 

logx

1−x2
  

  = x
cos−1x

 






cos−1x

x
 − 

logx

1−x2
  

 

D`vniY 4 t  x Gi mv‡c‡ÿ ee
x
  Gi AšÍixKiY Kiæb| 

mgvavb t aiæb, y  = ee
x
   

 ∴ logy  = ex loge 

 ∴ 
d

dx
 (logy )  = 

d

dx
 (exloge)  

 ev, 
1

y 
  . 

dy 

dx
  = ex 

d

dx
 (loge)  + loge 

d

dx
 (ex)  

   = ex.o + loge. ex 

   = ex loge 

  ∴ 
dy 

dx
  = y exloge 

  = ee
x
 . ex.1 = ee

x
 .ex 

 

D`vniY 5 t  x Gi mv‡c‡ÿ ( )xx
x
  Gi AšÍixKiY Kiæb|  

mgvavb t aiæb, y  = (xx )
x
  = xx.x = xx

2
  

 ∴ logy  = logxx
2
  = x2logx 

 ∴ 
d

dx
  (logy )  = 

d

dx
 (x2logx)  

 ev, 
1

y 
  . 

dy 

dx
  = x2

d

dx
 (logx)  + logx. 

d

dx
 (x2)  

 ev, 
1

y 
  . 

dy 

dx
  = x2.

1

x
  + logx.2x 

 ev, 
dy 

dx
  = y  [x+2x logx] 

 ev, 
dy 

dx
  = xx

2
 .x (1+2 logx) 

 

D`vniY 6 t  x Gi mv‡c‡ÿ (logx)x Gi AšÍixKiY Kiæb|   

mgvavb t aiæb y  = (logx)x  
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 ∴ logy  = log (logx)x = x.log(logx) 

 ∴ 
d

dx
 (logy )  = 

d

dx
  {x.log(logx)} 

 ev, 
1

y 
 
dy 

dx
  = x.

d

dx
  {log(logx)} + log(logx) 

d

dx
(x)  

 ev, 
1

y 
 
dy 

dx
  = x. 

1

logx
  . 
1

x
  +log (logx). 1 

 ev, 
dy 

dx
  = y



1

logx
 + log(logx)   

  = (logx)x 



1

logx
 + log(logx)   

 

D`vniY 7 t  x Gi mv‡c‡ÿ sinx sin2x sin3x Gi AšÍixKiY Kiæb| 
mgvavb t aiæb y = sinx sin2x sin3x 
 ∴ logy  = log(sinx sin2x sin3x) 

  = log sinx + log sin2x + log sin3x 

 ∴ 
d

dx
 (logy )  = 

d

dx
 (logsinx + log sin2x+ log sin3x)  

 ev, 
1

y 
  . 

dy 

dx
  = 

d

dx
 (logsinx)  + 

d

dx
 (logsin2x)  + 

d

dx
 (logsin3x)  

 ev, 
1

y 
 
dy 

dx
  = 

1

sinx
 .cosx + 

1

sin2x
 .cos2x.2 + 

1

sin3x
 cos3x.3 

 ev, 
1

y 
 
dy 

dx
  = 

cosx

sinx
  + 

2cos2x

sin2x
  + 

3cos3x

sin3x
  

ev, 
1

y 
 
dy 

dx
  = 

cosxsin2xsin3x+2cos2xsinxsin3x+3cos3xsinxsin2x

sinxsin2xsin3x
  

ev, 
dy 

dx   = y  





cosxsin2xsin3x+2cos2xsinxsin3x+3cos3xsinxsin2x

sinxsin2xsin3x
  

= sinxsin2xsin3x



cosxsin2xsin3x+2cos2xsinxsin3x+3cos3xsinxsin2x

sinxsin2xsin3x
  

=cosxsin2xsin3x +2cos2xsinxsin3x+3cos3xsinxsin2x 
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D`vniY 8 t  xGi mv‡c‡ÿ xxex sinx Gi AšÍixKiY Kiæb|  
mgvavb t aiæb y = xxex sinx 
 ∴ logy  = log (xxex sinx) 
   = logxx + logex + logsinx 
  = xlogx + xloge + logsinx 

 ∴ 
d

dx
 (logy )  = 

d

dx
 (x logx + x loge + logsinx)  

 ev, 
1

y 
 
dy 

dx
  = 

d

dx
 (xlogx)  + 

d

dx
 (x loge)  +

d

dx
 (log sinx)  

 ev, 
1

y 
 
dy 

dx
  = x

d

dx
 (logx)  + logx 

d

dx
 (x)  + loge 

d

dx (x)  + 
1

sinx
 cosx 

 ev, 
dy 

dx
  = y  



x.

1

x
 + logx + 1.1 + cotx   

  = y  [2+logx + cotx] 

  = xxex sinx [2+logx+cotx] 
 

 
  AbykxjbxÑ 2.7 
x Gi mv‡c‡ÿ AšÍixKiY Kiæb| 

1. (i) xy     (ii) xe
x
     (iii) (sinx)x    (iv) (sinx)

cosx
   

 (v) (ax)
bx
    (vi) (sinx)

logx
    (vii) (sin−1x) 

logx
   (viii) ax

x
  (ix)  aa

x
  

 



GBGmwm †cÖvMÖvg  . 

 

. . 
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ccvvVV--1100    
Ae¨³ dvsk‡bi AšÍiK 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● Ae¨³ dvskb Kv‡K e‡j ej‡Z cvi‡eb; 
● Ae¨³ dvsk‡bi AšÍiK wbY©q Ki‡Z cvi‡eb|  
 
 

 Ae¨³ dvskb (Implicit Function) 

hw` x I y  Gi m¤úK© ∂(x,y ) = 0 AvKv‡ii †Kvb mgxKiY Øviv cÖKvwkZ nq Ges hw` Bnv n‡Z y  †K 
mivmwi x Gi gva¨‡g cÖKvk Kiv bv hvq, Z‡e y  †K x Gi Ae¨³ dvskb ejv nq| Ae¨³ dvsk‡bi 
AšÍixKiY wbY©‡qi Rb¨ x †K cwieZ©bkxj g‡b K‡i H mgxKi‡Yi cÖ‡Z¨KwU c`‡K AšÍixKiY Ki‡Z n‡e 

Ges y  †K x Gi GKwU AÁvZ dvskb g‡b Ki‡j Zvi AšÍiK mnM 
dy 

dx
  n‡e|  

D`vniY 1 t x+y  = xy 2 n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t x+y  = xy 2 
 x †K cwieZ©bkxj a‡i AšÍixKiY Ki‡j cvBÑ 

  
d

dx
 (x+y )  = 

d

dx
 (xy 2)  

 ev, 
d

dx
 (x)  + 

d

dx
 (y )  = x

d

dx
 (y 2)  + y 2

d

dx
(x)  

 ev, 1 + 
dy 

dx
  = x.2y  

dy 

dx
  + y 2.1 

 ev,  2xy  
dy 

dx
  − 

dy 

dx
  = 1−y 2 

 ev, 
dy 

dx
 (2xy −1)  = 1−y 2 

 ∴ 
dy 

dx
  = 

1−y 2

2xy −1
  

 

D`vniY 2 t  x4+x2y 2+y 4=0 n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t x4+x2y 2+y 4 = 0 
 x †K cwieZ©bkxj g‡b K‡i cÖ‡Z¨K c`‡K AšÍixKiY Ki‡j cvBÑ 

 
d

dx
 (x4+x2y 2+y 4)  = 0 

 ev,  
d

dx
 (x4)  + 

d

dx
 (x2y 2)  + 

d

dx
 (y 4)  = 0 

 ev, 4x3 + x2
d

dx
 (y 2)  + y 

2 d

dx
 (x2) 

 
+ 4y 3 

dy 

dx
  =0 

 ev, 4x3 + x2.2y  
dy 

dx
  + y 

2
.2x +4y 

3  
 
dy 

dx
  = 0 
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BDwbU ỳB  c„ôv # 70 
 

 ev,  (2x2y  + 4y 3) 
dy 

dx
  = −4x

3
−2xy 

2
 

 ev, 
dy 

dx
  = −

 4x3+2xy 2

2x2y +4y 3
  

 

D`vniY 3 t xy  = ex−y  n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t xy  = ex−y  
 Dfq c‡ÿ jMvwi`g wb‡q 
 log(xy )= log(ex−y ) 

 ev, y logx = (x−y ) loge 
 ev, y logx = x−y  [Qloge = 1] 

GLb x †K cwieZ©bkxj g‡b K‡i cÖ‡Z¨K c`‡K AšÍixKiY Ki‡j cvBÑ 

 
d

dx
 (y logx)  = 

d

dx
 (x−y )  

 ev, 
dy 

dx
 . logx + y . 

d

dx
 (logx)  = 

d

dx
 (x)  − 

d

dx
 (y )  

 ev, 
dy 

dx
  logx + y .

1

x
  = 1 − 

dy 

dx
  

 ev, 
dy 

dx
  logx + 

dy 

dx
  = 1 − 

y 

x
  

 ev, 
dy 

dx
 (1+logx)  = 

x−y 

x
  

 ∴ 
dy 

dx
  = 

x−y 

x(1+logx)
  

 

D`vniY 4 t log(xy ) = x2+y 2 n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t log(xy ) = x2+y 2 
 x †K cwieZ©bkxj g‡b K‡i cÖ‡Z¨K c`‡K AšÍixKiY Ki‡j cvB 

 
d

dx
 { }log(xy )   = 

d

dx
 (x2+y 2)  

 ev, 
d

dx
 (logu)  = 

d

dx
 (x2)  + 

d

dx
 (y 2)  [xy =u awiqv] 

 ev, 
1

u
  . 

d

dx
 (u)  = 2x+2y  

dy 

dx
  

 ev, 
1

xy 
  
d

dx
 (xy )  = 2x + 2y  

dy 

dx
  

 ev, 
1

xy 
 



x

dy 

dx
 + y .1   = 2x + 2y  

dy 

dx
  

 ev, 
dy 

dx
  . 

1

y 
  + 

1

x
  = 2x+2y  

dy 

dx
  

 ev, 
dy 

dx
  . 

1

y 
  − 2y  

dy 

dx
  = 2x − 

1

x
  

 ev, 
dy 

dx
 



1

y 
 − 2y   = 

2x2−1

x
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 ev, 
dy 

dx
 




1−2y 2

y 
  = 

2x2−1

x
  

 ev, 
dy 

dx
  = 

y 

x
  . 

2x2−1

1−2y 2
  

 

D`vniY 5 t xcosy  + y cosx = 1 n‡j 
dy 

dx
  wbY©q Kiæb|  

mgvavb t xcosy  + y cosx = 1 
 x †K cwieZ©bkxj g‡b K‡i cÖ‡Z¨K c`‡K AšÍixKiY Ki‡j cvB 

 
d

dx
 (xcosy  + y cosx)  = 

d

dx
 (1)  

 ev, 
d

dx
 (xcosy )  + 

d

dx
 (ycosx)  = 0 

 ev, x 
d

dx
 (cosy )  +cosy  

d

dx
 (x)  + y  

d

dx
 (cosx)  +cosx 

d

dx
 (y )  = 0 

 ev, x(−siny ) 
dy 

dx
  +cosy + y  (−sinx) +cosx 

dy 

dx
  = 0 

 ev, cosx 
dy 

dx
  − xsiny  

dy 

dx
  = y  sinx −cosy  

 ev, 
dy 

dx
 (cosx − xsiny )  = y sinx−cosy  

 ∴ 
dy 

dx
  = 

y sinx−cosy 

cosx−xsiny 
  

 
  AbykxjbxÑ 2.8 
dy 

dx
  wbY©q Kiæb|  

1. 3xy −x3 = y 3 2. xy  = y x 3. x2+y 2 = sin(xy ) 

4. exy −4xy =2 5. ex+ey  = ex+y  6. xy .y x =1 

7. (cosx)y  = (siny )x 

 
  DËigvjv 
 Abykxjbx 2.1 

1. i) 
2

3
 x 
−1/3      ii) −24x−5  iii)  

3

2
 x    iv)  

1

3
 

3

4 x 
−2/3         

2. i) 7x6   ii)  2(ax−b)   iii)  mxm−1        

3. i)  2x − 
2

x3
     ii) 4x3−20x    iii)  9x2−2x+5 iv)  24x2−1  

    v)  
1

3
  x

−2/3  − 
1

3
 x 

−4/3    vi)  anxn−1 − b(n−1)x n−2 

 AbykxjbxÑ 2.2 
1. x3ex+3x2ex    2. 4ex (cosx+sinx)     3. x4( )log

a
e +log

a
x   

4. 4x3ex+12x2ex    5.  ex 








x2(x+3)+ x + 
1

2 x
       6. a(xxn−1cosx + xnsinx)    
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7. 8x3+10x    8.  x( )log
a
e+2log

a
x   +7ex (cosx−sinx)  

9.  x
9
 (10

x
.xlog

e
 10+10x+1)     10. xex (2logx + xlogx +1)    

11.  secx [1+2x+x2 tanx+logx(1+tanx)] 

 
Abykxjbx 2.3 

1. 
−6

(x−2)2
  2. 

xcosx−sinx

x2
  

3. 
−1

x( x−1)2
  4. 

1

x3
 (1−2logx)  

5. 
xn−1(xlogx−1)

(logx)2
  6. 

1−logx

x2
  

7. 
cosx+sinx+1

(1+cosx)2
  8. 

x+sinx

1+cosx
  

9. 
−2

(sinx−cosx)2
  10. 

ex








log
a
x−
1

x
log

a
e

( )log
a
x 2

  

11. 
(ex−cotx)(nxn−1+sec2x)−(xn+tanx)(ex+cosec2x)

(ex−cotx)2
  

12. 
x2cosx−2xsinx+1

(x2+cosx)2
  13. 

2(1−x)2

(1−x+x2)2
  

14. 
secx tanx

(1+secx)2
  

 
Abykxjbx 2.4 

1. (i) 3cosx  (ii) 
1

2
  sec2

x

2
  (iii)  −5cosec25x 

 (iv) sin2x  (v) 
3

x
 (logx) 2 

2. (i) 12e4x  (ii) 
1

2 x
  e

x
 (iii)  −3e−3x (iv) −3e4−3x  (v) −

1

2
  e
−
1

2
x
  

 (vi) (2x−5)  e
x2−5x+2

  

3. (i) 
2x

3(x2+1)

2

3

   (ii) 
−10

(5x−2)3
    (iii)  12(27x3−15x2+75x−125) 

 (iv) 
−x

(a2+x2)

3

2

  

4. (i) 3cos






3x−
π

2
  (ii) 

cosx

2 sinx
  (iii) 

1

2x
  

5. (i) −tanx  (ii) 
ex−e−x

ex+e−x
   (iii) 

3x−4

x(x−2)
   (iv) 

p

px+q
  

6. (i) 3a(ax+b)2 tan (ax+b)3  (ii)cosec2x.cos{log(tanx)} 
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 (iii) tanx. sin 2(log secx) 

 
Abykxjbx-2.5 

1.  
1

t
        2. cotθ     3. 

2

3
  cotθ      4. 

−(1+2t)

 2t+3
  

5. 
(1+logt)

 tet (t+2)
      6.  

acosθ+bsinθ

bcosθ−asinθ
       7. tant 

8. − 
1

2
  e−2t sint     9. 

t(2−t3)

1−2t3
        10. 1 

 
Abykxjbx-2.6 

1. (i) 
1

a2−x2
  (ii) 

2x

1−x4
  (iii) 

a

a2+x2
  (iv) 

a

1+a2x2
  

 (v) 
−1

9−x2
  (vi) 

1

x−x2
  (vii)  −

ex

1+e2x
  

2. (i) sin−1x sec2x + 
tanx

1-x2
  (ii)  2x sin

−1
(1−x) − 

x2

2x−x2
  

3. − 
1

1−x2.cos−1x
  

4. 
a
sin−1x

 loga

1−x2
  

5. (i) 
2x

2−2x2+x4
  (ii) 

1

1+x2
  (iii)  −

1

1+x2
  

6. (i) 2xsin−1x− 1−x2  (ii)  e
x









sin−1x+
1

1−x2
 
 

 (iii) −2xcos−1x − 1−x2  (iv)  0 
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Abykxjbx-2.7 

1. (i) 
y 2

x(1−y logx)
  (ii)  xe

x
 . ex 



logx + 
1

x
  

 (iii) (sinx)x {xcotx+log(sinx)}  

 (iv) (sinx)cosx (−sinx log sinx+cotxcosx) 

 (v) (ax)
bx
 [b{log(ax)+1}] 

 (vi) (sinx)logx 



logx cotx + 

1

x
 log (sinx)   

 (vii) (sin−1x)logx 






log(sin−1x)

x
+

logx

sin−1x 1−x2
  

 (viii) ax
x
  xx loga (1+logx) 

 (ix) aa
x
 ( )log

e
a

2

  

 
Abykxjbx-2.8 

1. 
x2−y 

x−y 2
  2. 

y (xlogy  − y )

x(y logx−x)
  3. 

ycos(xy )−2x

2y −xcos(xy )
  

4. −
y 

x
  5. 

ex(ey −1)

ey (1−ex)
  6. 

−y (xlogy +y )

x(y logx+x)
  

7. 
y tanx+log(siny )

log(cosx)−xcoty 
  


