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EXPONENTIAL AND LOGARITHMIC FUNCTIONS 

𝑒𝑒𝑥𝑥 = ∞𝑒𝑒𝑥𝑥 =0 
𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 𝑥𝑥  = ∞

𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 𝑥𝑥  = −∞ 

𝑥𝑥 = 𝑦𝑦 ⇔ 𝑎𝑎𝑦𝑦 

𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 𝑥𝑥 = 𝑥𝑥 , where 𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 𝑒𝑒 = 1 

𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 𝑥𝑥 = 𝑦𝑦 ⇔ 
Cancellation Equations Laws of Logarithms 

(𝑎𝑎𝑥𝑥 ) = 𝑥𝑥 𝑎𝑎𝑥𝑥 = 𝑥𝑥 (𝑥𝑥𝑦𝑦) = 𝑥𝑥 + 𝑦𝑦 

𝑒𝑒𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑥𝑥 𝑥𝑥 𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 (𝑒𝑒𝑥𝑥 ) = 𝑥𝑥 � � = 𝑥𝑥 − 𝑦𝑦 
= 𝑥𝑥 𝑦𝑦 

(𝑥𝑥𝑟𝑟) = 𝑟𝑟𝑥𝑥 

= 𝑥𝑥 

𝑒𝑒𝑦𝑦 = 𝑥𝑥 

Exponential functions 

Logarithmic functions 

 

   

    
    

 

       
       

          
   

        

 
 

         

   

 
  

 
 

 

 
  

  

 
 

 

 
  

  

 
  
  

  

 
  

 

 

HYPERBOLIC FUNCTIONS 
𝑠𝑠𝑠𝑠𝑙𝑙ℎ 𝑠𝑠𝑠𝑠𝑙𝑙ℎ 𝑥𝑥 𝑥𝑥 

𝑒𝑒𝑥𝑥 − 𝑒𝑒−𝑥𝑥 1 
= = 

2 𝑠𝑠𝑠𝑠𝑙𝑙ℎ 𝑠𝑠𝑠𝑠𝑙𝑙ℎ 𝑥𝑥 
𝑐𝑐𝑐𝑐𝑠𝑠ℎ 𝑐𝑐𝑐𝑐𝑠𝑠ℎ 𝑥𝑥 𝑥𝑥 
𝑒𝑒𝑥𝑥 + 𝑒𝑒−𝑥𝑥 1 

= = 
2 𝑐𝑐𝑐𝑐𝑠𝑠ℎ 𝑐𝑐𝑐𝑐𝑠𝑠ℎ 𝑥𝑥 

𝑡𝑡𝑎𝑎𝑙𝑙ℎ 𝑡𝑡𝑎𝑎𝑙𝑙ℎ 𝑥𝑥 𝑐𝑐𝑐𝑐𝑡𝑡ℎ 𝑐𝑐𝑐𝑐𝑡𝑡ℎ 𝑥𝑥 
𝑠𝑠𝑠𝑠𝑙𝑙ℎ 𝑠𝑠𝑠𝑠𝑙𝑙ℎ 𝑥𝑥 1 

= = 
𝑐𝑐𝑐𝑐𝑠𝑠ℎ 𝑐𝑐𝑐𝑐𝑠𝑠ℎ 𝑥𝑥 𝑡𝑡𝑎𝑎𝑙𝑙ℎ 𝑡𝑡𝑎𝑎𝑙𝑙ℎ 𝑥𝑥 
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INVERSE HYPERBOLIC FUNCTIONS 
𝑦𝑦 = 𝑥𝑥 ⇔ 𝑠𝑠𝑠𝑠𝑙𝑙ℎ 𝑠𝑠𝑠𝑠𝑙𝑙ℎ 𝑦𝑦 = 𝑥𝑥 𝑥𝑥 

𝑦𝑦 = 𝑥𝑥 ⇔ 𝑐𝑐𝑐𝑐𝑠𝑠ℎ 𝑐𝑐𝑐𝑐𝑠𝑠ℎ 𝑦𝑦 = 𝑥𝑥 𝑎𝑎𝑙𝑙𝑎𝑎 𝑦𝑦 𝑥𝑥 
≥ 0 

𝑦𝑦 = 𝑥𝑥 ⇔ 𝑡𝑡𝑎𝑎𝑙𝑙ℎ 𝑡𝑡𝑎𝑎𝑙𝑙ℎ 𝑦𝑦 = 𝑥𝑥 

= 𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 �𝑥𝑥 + �𝑥𝑥2 + 1� 

= 𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 �𝑥𝑥 + �𝑥𝑥2 + 1� 

𝑥𝑥 = 𝑙𝑙𝑙𝑙 𝑙𝑙𝑙𝑙 �
1 + 𝑥𝑥 

1 − 𝑥𝑥
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POWER FUNCTIONS 𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑛𝑛 

i. 𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑛𝑛 , 𝑤𝑤ℎ𝑒𝑒𝑟𝑟𝑒𝑒 𝑙𝑙 𝑠𝑠𝑠𝑠 𝑎𝑎 𝑝𝑝𝑐𝑐𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝑝𝑝𝑒𝑒 𝑠𝑠𝑙𝑙𝑡𝑡𝑒𝑒𝑖𝑖𝑒𝑒𝑟𝑟 

ii. 𝑓𝑓(𝑥𝑥) = 𝑥𝑥 
1 
𝑛𝑛 = √𝑥𝑥𝑛𝑛 , 𝑤𝑤ℎ𝑒𝑒𝑟𝑟𝑒𝑒 𝑙𝑙 𝑠𝑠𝑠𝑠 𝑎𝑎 𝑝𝑝𝑐𝑐𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝑝𝑝𝑒𝑒 𝑠𝑠𝑙𝑙𝑡𝑡𝑒𝑒𝑖𝑖𝑒𝑒𝑟𝑟 

iii. 𝑓𝑓(𝑥𝑥) = 𝑥𝑥−1 = 1 

𝑥𝑥 

n is even n is odd 

n is odd 

n is even 

INVERSE TRIGONOMETRIC FUNCTIONS 
𝑥𝑥 = 𝑦𝑦 ⇔ 𝑠𝑠𝑠𝑠𝑙𝑙 𝑠𝑠𝑠𝑠𝑙𝑙 𝑦𝑦 = 𝑥𝑥 

𝑥𝑥 = 𝑦𝑦 ⇔ 𝑐𝑐𝑐𝑐𝑠𝑠 𝑐𝑐𝑐𝑐𝑠𝑠 𝑦𝑦 = 𝑥𝑥 𝑎𝑎𝑙𝑙𝑎𝑎 

𝑥𝑥 = 𝑦𝑦 ⇔ 𝑡𝑡𝑎𝑎𝑙𝑙 𝑡𝑡𝑎𝑎𝑙𝑙 𝑦𝑦 = 𝑥𝑥 𝑎𝑎𝑙𝑙𝑎𝑎 

𝑎𝑎𝑙𝑙𝑎𝑎 − 
𝜋𝜋 

2 
≤ 𝑦𝑦 ≤ 

𝜋𝜋 

2 
0 ≤ 𝑦𝑦 ≤ 𝜋𝜋 

− 
𝜋𝜋 

2 
≤ 𝑦𝑦 ≤ 

𝜋𝜋 

2 
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