
 

 

Some Important Results On Limits 

• lim
𝑥→𝑎

𝑥𝑛−𝑎𝑛

𝑥−𝑎
= 𝑛𝑎𝑛−1 • lim

𝑥→0

𝑎𝑥−1

𝑥
= 𝑙𝑜𝑔𝑒𝑎 

• lim
𝑥→0

sin 𝑥

𝑥
= 1 • lim

𝑥→∞

sin 𝑥

𝑥
= 0 

• lim
𝑥→0

sin 𝑎𝑥

𝑥
= 𝑎 • lim

𝑥→0

𝑠𝑖𝑛−1𝑥

𝑥
= 1 

• lim
𝑥→0

1−cos 𝑥

𝑥
= 0 • lim

𝑥→∞

1

𝑥𝑝 = 0 

• lim
𝑥→0

tan 𝑥

𝑥
= 1 • lim

𝑥→0

tan−1 𝑥

𝑥
= 1 

• lim
𝑥→0

log(1+𝑥)

𝑥
= 1 • lim

𝑥→0

𝑒𝑥−1

𝑥
= 1 

• lim
𝑥→0

(1 + 𝑥)
1

𝑥 = 𝑒 • lim
𝑥→∞

(1 +
1

𝑥
)

𝑥

= 𝑒 

• lim
𝑥→0

(1 − 𝑥)
1

𝑥 =
1

𝑒
 • lim

𝑥→∞
(1 −

1

𝑥
)

𝑥

=
1

𝑒
 

 

Algebra Of Limits & Derivatives 

LIMITS 

• lim
𝑥→𝑎

[𝑓(𝑥) ± 𝑔(𝑥)] = lim
𝑥→𝑎

𝑓(𝑥) ± lim
𝑥→𝑎

𝑔(𝑥) 

• lim
𝑥→𝑎

[𝑓(𝑥). 𝑔(𝑥)] = lim
𝑥→𝑎

𝑓(𝑥). lim
𝑥→𝑎

𝑔(𝑥) 

• lim
𝑥→𝑎

[
𝑓(𝑥)

𝑔(𝑥)
] =

lim
𝑥→𝑎

𝑓(𝑥)

lim
𝑥→𝑎

𝑔(𝑥)
 

• lim
𝑥→𝑎

[𝑘. 𝑓(𝑥)] = 𝑘. lim
𝑥→𝑎

𝑓(𝑥) 

DEVIRATIVES 

• 
𝑑

𝑑𝑥
[𝑓(𝑥) ± 𝑔(𝑥)] =

𝑑

𝑑𝑥
𝑓(𝑥) ±

𝑑

𝑑𝑥
𝑔(𝑥) 

• Leibnitz Rule: 
𝑑

𝑑𝑥
[𝑓(𝑥). 𝑔(𝑥)] = 𝑔(𝑥).

𝑑

𝑑𝑥
𝑓(𝑥) + 𝑓(𝑥).

𝑑

𝑑𝑥
𝑔(𝑥) 

• Quotient Rule: 
𝑑

𝑑𝑥
[

𝑓(𝑥)

𝑔(𝑥)
] =

𝑔(𝑥).
𝑑

𝑑𝑥
𝑓(𝑥)−𝑓(𝑥).

𝑑

𝑑𝑥
𝑔(𝑥)

𝑔2(𝑥)
 

• 
𝑑

𝑑𝑥
[𝑘. 𝑓(𝑥)] = 𝑘.

𝑑

𝑑𝑥
𝑓(𝑥) 

 

Formulae on Limits & Derivatives 



Derivatives of some important functions 

If 𝑓(𝑥) is a real valued function, then its derivative is denoted by 𝑓′(𝑥) 𝑜𝑟 
𝑑

𝑑𝑥
𝑓(𝑥) and is given by 

       

 
𝒅

𝒅𝒙
𝒇(𝒙) = 𝒇′(𝒙) = 𝐥𝐢𝐦

𝒉→𝟎

𝒇(𝒙+𝒉)−𝒇(𝒙)

𝒉
 

• 
𝑑

𝑑𝑥
(𝐶) = 0, 𝑤ℎ𝑒𝑟𝑒 𝐶 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 • 

𝑑

𝑑𝑥
(𝑥) = 1 

• 
𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛𝑥𝑛−1 • 

𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥  

• 
𝑑

𝑑𝑥
(log𝑒 𝑥) =

1

𝑥
 • 

𝑑

𝑑𝑥
(log𝑎 𝑥) =

log𝑎 𝑒

𝑥
 

• 
𝑑

𝑑𝑥
(𝑎𝑥) = 𝑎𝑥 log 𝑎 • 

𝑑

𝑑𝑥
(√𝑥) =

1

2√𝑥
 

• 
𝑑

𝑑𝑥
(sin 𝑥) = cos 𝑥 • 

𝑑

𝑑𝑥
(cos 𝑥) = − sin 𝑥 

• 
𝑑

𝑑𝑥
(tan 𝑥) = 𝑠𝑒𝑐2𝑥 • 

𝑑

𝑑𝑥
(sec 𝑥) = sec 𝑥 tan 𝑥 

• 
𝑑

𝑑𝑥
(cot 𝑥) = −𝑐𝑜𝑠𝑒𝑐2𝑥 • 

𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑒𝑐 𝑥) = −𝑐𝑜𝑠𝑒𝑐 𝑥 cot 𝑥 

• 
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
 

 

Some Standard Substitutions 

Expressions Substitution 

• √𝑎2 − 𝑥2 𝑥 = 𝑎 sin 𝜃 or 𝑥 = 𝑎 cos 𝜃 

• √𝑎2 + 𝑥2 𝑥 = 𝑎 tan 𝜃 or 𝑥 = 𝑎 cot 𝜃 

• √𝑥2 − 𝑎2 𝑥 = 𝑎 sec 𝜃 or 𝑥 = 𝑎 𝑐𝑜𝑠𝑒𝑐 𝜃 

• √
𝑎+𝑥

𝑎−𝑥
   or  √

𝑎−𝑥

𝑎+𝑥
 

𝑥 = acos 𝜃 or 𝑥 = 𝑎 cos 2𝜃 

• √(𝑎 − 𝑥)(𝑥 − 𝑏) 𝑥 = 𝑎𝑐𝑜𝑠2𝜃 + 𝑏𝑠𝑖𝑛2𝜃  

• √
𝑎2−𝑥2

𝑎2+𝑥2   or  √
𝑎2+𝑥2

𝑎2−𝑥2 
𝑥2 = 𝑎2 cos 2𝜃  

 






