
Pre-Calculus 12 Formulas and Identities 

Pythagorean Identities: 

2 2sin cos 1θ θ+ =    2 2tan 1 secθ θ+ =    2 21 cot cscθ θ+ =  

 

Reciprocal and Quotient Identities: 
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Addition Identities: 

( )sin sin cos cos sinα β α β α β+ = +   ( )cos cos cos sin sinα β α β α β+ = −  

( )sin sin cos cos sinα β α β α β− = −   ( )cos cos cos sin sinα β α β α β− = +  
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Double-Angle Identities: 
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( ) 2

2 tantan 2
1 tan

θθ
θ

=
−

   ( ) 2cos 2 2cos 1θ θ= −  

     ( ) 2cos 2 1 2sinθ θ= −  

 

Quadratic Formula:           Arc Length Formula: a rθ=  
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Exponential Growth/Decay:  ( )0
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Money Questions:   ( )1 nA P i= +        

 

Earthquakes:    ( )0 10 R rI I −=  
 
 
 

Sound:    ( )( ) 10
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pH:     pH  = log H + −    
      where     
          H +   is the hydrogen ion concentration in moles per liter (mol/L) 
 

     ( )0 10 P pI I −=  

 
 

- A neutral solution has a pH of 7.  
- Solutions with pH larger than 7  

are basic, or alkaline.  
- Solutions with pH smaller than 7  

are acidic. 
 
 

     
     
 
Sequences and Series: 
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