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Derivative Rules 1 

 Function y Derivative 
𝑑𝑦

𝑑𝑥
 

constant 𝑐 0 

𝑥 only 𝑥             1 

𝑥 to the power 𝑛 𝑥𝑛 𝑛𝑥𝑛−1 
Constant times function 𝐶. 𝑓(𝑥) 𝐶. 𝑓 ˋ(𝑥) 

Adding 𝑓(𝑥) + 𝑔(𝑥) 𝑓ˋ(𝑥) + 𝑔ˋ(𝑥) 

Subtracting 𝑓(𝑥) − 𝑔(𝑥) 𝑓ˋ(𝑥) − 𝑔ˋ(𝑥) 

Square root √𝑥 
1

2√𝑥
 

One over x 1

𝑥
 

−1

 𝑥2
 

Product 𝑓(𝑥). 𝑔(𝑥) 𝑓(𝑥). 𝑔ˋ(𝑥) + 𝑔(𝑥)𝑓ˋ(𝑥) 

Quotient 𝑓(𝑥)

𝑔(𝑥)
 

𝑔(𝑥).𝑓 ˋ (𝑥)−𝑓(𝑥).𝑔ˋ (𝑥)

[𝑔(𝑥)]2  
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𝑠𝑖𝑛𝑥  𝑐𝑜𝑠𝑥 

𝑐𝑜𝑠𝑥 −𝑠𝑖𝑛𝑥 
𝑡𝑎𝑛𝑥 𝑠𝑒𝑐2𝑥 
𝑠𝑒𝑐𝑥 𝑠𝑒𝑐𝑥 . 𝑡𝑎𝑛𝑥 
𝑐𝑠𝑐𝑥 −𝑐𝑠𝑐𝑥. 𝑐𝑜𝑡𝑥 
𝑐𝑜𝑡𝑥 −𝑐𝑠𝑐2𝑥 

 Chain Rule :  

 

𝐼𝑓 𝑦 = 𝑓(𝑢), 
 𝑢 = 𝑔(𝑥) 𝑡ℎ𝑒𝑛 

 
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
.
𝑑𝑢

𝑑𝑥
  

𝑓(𝑔(𝑥)) 𝑓 ˋ(𝑔(𝑥)). 𝑔ˋ(𝑥) 

[𝑓(𝑥)]𝑛 𝑛[𝑓(𝑥)]𝑛−1. 𝑓 ˋ(𝑥) 

√𝑓(𝑥) 𝑓 ˋ(𝑥)

2√𝑓(𝑥)
 

𝑐

𝑓(𝑥)
 − 𝑐.𝑓 ˋ(𝑥)

[𝑓(𝑥)]2  
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𝑠𝑖𝑛𝑢 𝑐𝑜𝑠𝑢 . 𝑢ˋ 

𝑐𝑜𝑠𝑢 −𝑠𝑖𝑛𝑢 . 𝑢ˋ 

𝑡𝑎𝑛𝑢 𝑠𝑒𝑐2𝑢 . 𝑢ˋ 

𝑠𝑒𝑐𝑢 𝑠𝑒𝑐𝑢 𝑡𝑎𝑛𝑢 . 𝑢ˋ 

𝑐𝑠𝑐𝑢 −𝑐𝑠𝑐𝑢 𝑐𝑜𝑡𝑢 . 𝑢ˋ 

𝑐𝑜𝑡𝑢 −𝑐𝑠𝑐2𝑢 . 𝑢ˋ 

 

mac
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Derivative Rules 2 

 

 

 Function y Derivative 
𝑑𝑦

𝑑𝑥
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𝑥
 

𝑙𝑜𝑔𝑏 𝑥 1

𝑥. 𝑙𝑛 𝑏
 

𝑙𝑛 𝑢 𝑢ˋ

𝑢
 

𝑙𝑜𝑔𝑏 𝑢 
 

𝑢ˋ

𝑢. 𝑙𝑛𝑏
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𝑒𝑥 𝑒𝑥 

𝑏𝑥 𝑏𝑥 . 𝑙𝑛 𝑏 

𝑒𝑢 𝑒𝑢 . 𝑢ˋ 

𝑏𝑢 𝑏𝑢 . 𝑢ˋ. 𝑙𝑛 𝑏 
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𝑠𝑖𝑛−1 𝑢 𝟏

√𝟏 − 𝒖𝟐
. 𝑢ˋ 

𝑐𝑜𝑠−1 𝑢 −𝟏

√𝟏 − 𝒖𝟐
. 𝑢ˋ 

𝑡𝑎𝑛−1 𝑢 𝟏

𝟏 + 𝒖𝟐
. 𝑢ˋ 

𝑐𝑜𝑡−1 𝑢 −𝟏

𝟏 + 𝒖𝟐
. 𝑢ˋ 

𝑠𝑒𝑐−1 𝑢 𝟏

|𝒖| √𝒖𝟐 − 𝟏
. 𝑢ˋ 

𝑐𝑠𝑐−1 𝑢 −𝟏

|𝒖| √𝒖𝟐 − 𝟏
. 𝑢ˋ 
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Derivative Rules 3 

 

 

 

 

 

 

Youtube Channel : 

https://www.youtube.com/watch?v=yVJu0wySZ34&list=PL5bhcU_LmHLp_4dC1kkFHfu2MPOrR9HNF 

 Function y Derivative 
𝑑𝑦

𝑑𝑥
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𝑠𝑖𝑛ℎ 𝑢 𝑐𝑜𝑠ℎ 𝑢. 𝑢ˋ 

𝑐𝑜𝑠ℎ 𝑢 𝑠𝑖𝑛ℎ 𝑢. 𝑢ˋ 

𝑡𝑎𝑛ℎ 𝑢 𝑠𝑒𝑐ℎ2 𝑢. 𝑢ˋ 

𝑐𝑜𝑡ℎ𝑢 −𝑐𝑠𝑐ℎ2 𝑢. 𝑢ˋ 

𝑠𝑒𝑐ℎ 𝑢 −𝑠𝑒𝑐 ℎ 𝑢 . 𝑡𝑎𝑛ℎ𝑢. 𝑢ˋ 

𝑐𝑠𝑐ℎ 𝑢 − 𝑐𝑠𝑐ℎ 𝑢. 𝑐𝑜𝑡ℎ 𝑢. 𝑢ˋ 

    
  

 I
n

v
er

se
 H

y
p

er
b

o
li

c 
F

u
n

ct
io

n
s 

 

𝑠𝑖𝑛ℎ−1 𝑢 𝟏

√𝟏 + 𝒖𝟐
. 𝑢ˋ 

𝑐𝑜𝑠ℎ−1 𝑢 𝟏

√𝒖𝟐 − 𝟏
. 𝑢ˋ 

𝑡𝑎𝑛ℎ−1 𝑢 𝟏

𝟏 − 𝒖𝟐
. 𝑢ˋ 

𝑐𝑜𝑡ℎ−1 𝑢 𝟏

𝟏 − 𝒖𝟐
 . 𝑢ˋ 

𝑠𝑒𝑐ℎ−1 𝑢 −𝟏

𝒖√𝟏−𝒖𝟐
 . 𝑢ˋ 

𝑐𝑠𝑐ℎ−1 𝑢 −𝟏

|𝒖|√𝟏+𝒖𝟐
 𝑢ˋ 
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Trigonometric Identities : 

𝒔𝒆𝒄𝒙 =
𝟏

𝒄𝒐𝒔𝒙
     ,     𝒄𝒔𝒄𝒙 =

𝟏

𝒔𝒊𝒏𝒙
    ,   

𝒕𝒂𝒏 𝒙 =
𝒔𝒊𝒏 𝒙

𝒄𝒐𝒔 𝒙
     , 𝒄𝒐𝒕𝒙 =

𝒄𝒐𝒔 𝒙

𝒔𝒊𝒏𝒙
=  

𝟏

𝒕𝒂𝒏𝒙
 

 𝑺𝒊𝒏𝟐𝒙 +  𝒄𝒐𝒔𝟐𝒙 = 𝟏  ,                              𝑺𝒊𝒏𝟐𝒙   = 𝟏 − 𝒄𝒐𝒔𝟐𝒙  , 

      𝒄𝒐𝒔𝟐𝒙   = 𝟏 − 𝒔𝒊𝒏𝟐𝒙 

 𝒕𝒂𝒏𝟐𝒙 + 𝟏 = 𝒔𝒆𝒄𝟐𝒙        ,         𝒕𝒂𝒏𝟐𝒙  = 𝒔𝒆𝒄𝟐𝒙 − 𝟏          

𝟏 + 𝒄𝒐𝒕𝟐𝒙 =  𝒄𝒔𝒄𝟐𝒙        ,          𝒄𝒐𝒕𝟐𝒙 =  𝒄𝒔𝒄𝟐𝒙 − 𝟏                           

𝒔𝒊𝒏 𝟐𝒙 =  𝟐 𝒔𝒊𝒏 𝒙 𝒄𝒐𝒔 𝒙  

𝒄𝒐𝒔 𝟐𝒙 =  𝒄𝒐𝒔𝟐𝒙 – 𝒔𝒊𝒏𝟐𝒙 

            =  𝟐 𝒄𝒐𝒔𝟐𝒙 –  𝟏      ,          𝒄𝒐𝒔𝟐𝒙 =
𝟏

𝟐
(𝟏 + 𝒄𝒐𝒔 𝟐𝒙)   

            =  𝟏 –  𝟐𝒔𝒊𝒏𝟐𝒙       ,          𝒔𝒊𝒏𝟐𝒙 =
𝟏

𝟐
(𝟏 − 𝒄𝒐𝒔 𝟐𝒙)   

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

                

Hyperbolic Functions  

𝒔𝒊𝒏𝒉 𝒙 =
𝒆𝒙 − 𝒆−𝒙

𝟐
 

𝒄𝒐𝒔𝒉 𝒙 =
𝒆𝒙 + 𝒆−𝒙

𝟐
 

𝒕𝒂𝒏𝒉 𝒙 =
𝒆𝒙 − 𝒆−𝒙

𝒆𝒙 + 𝒆−𝒙
 

𝒄𝒐𝒕𝒉 𝒙 =
𝒆𝒙 + 𝒆−𝒙

𝒆𝒙 − 𝒆−𝒙
 

𝒔𝒆𝒄𝒉 𝒙 =
𝟐

𝒆𝒙 + 𝒆−𝒙
 

𝒄𝒔𝒄𝒉 𝒙 =
𝟐

𝒆𝒙 − 𝒆−𝒙
 

 

Hyperbolic Identities 

𝑐𝑜𝑠ℎ𝑥 + 𝑠𝑖𝑛ℎ 𝑥 = 𝑒𝑥     

𝑐𝑜𝑠ℎ𝑥 − 𝑠𝑖𝑛ℎ 𝑥 = 𝑒−𝑥    

𝑐𝑜𝑠ℎ2𝑥 −  𝑠𝑖𝑛ℎ2𝑥 = 1                                                                      

1 − 𝑡𝑎𝑛ℎ2𝑥 = 𝑠𝑒𝑐ℎ2𝑥                                                             

𝑐𝑜𝑡ℎ2𝑥 − 1 =  𝑐𝑠𝑐ℎ2𝑥                                                                             

𝑠𝑖𝑛ℎ 2𝑥 =  2 𝑠𝑖𝑛ℎ 𝑥 𝑐𝑜𝑠ℎ 𝑥  

𝑐𝑜𝑠ℎ 2𝑥 =  𝑐𝑜𝑠ℎ2𝑥 + 𝑠𝑖𝑛ℎ2𝑥 

                   =  2 𝑐𝑜𝑠ℎ2𝑥 −  1       

                    = 2𝑠𝑖𝑛ℎ2𝑥 + 1                                          

𝑠𝑖𝑛ℎ(−𝑥) = −𝑠𝑖𝑛ℎ 𝑥 

𝑐𝑜𝑠ℎ (−𝑥) = 𝑐𝑜𝑠ℎ 𝑥                                                               

sinh(𝑥 ± 𝑦) = 𝑠𝑖𝑛ℎ𝑥 𝑐𝑜𝑠ℎ𝑦 ± 𝑐𝑜𝑠ℎ𝑥 𝑠𝑖𝑛ℎ𝑦 

cosh(𝑥 ± 𝑦) = 𝑐𝑜𝑠ℎ𝑥 𝑐𝑜𝑠ℎ𝑦 ± 𝑠𝑖𝑛ℎ𝑥 𝑠𝑖𝑛ℎ𝑦 

 

 

 

Logarithmic Properties 

𝑙𝑛(𝑥. 𝑦) = 𝑙𝑛 𝑥 + 𝑙𝑛𝑦 

𝑙𝑛 (
𝑥

𝑦
) = 𝑙𝑛𝑥 − 𝑙𝑛𝑦 

𝑙𝑛 𝑥𝑏 = 𝑏. 𝑙𝑛 𝑥 


