
PreCalculus 12  Date _________________ 

Unit 6: Trigonometric Identities 
6.1 Reciprocal, Quotient, & Pythagorean Identities 
Investigate 

 Graph the curves ݕ = ݕ and ݔ݊݅ݏ = ߨover the domain −2 ݔ݊ܽݐݔݏ݋ܿ ≤ ݔ ≤  using your ߨ2
graphing calculator.  Sketch below on two separate grids.  

 
 
 
 

 What do you notice about the graphs? 
 

 Use your calculator to make and analyze a table for these functions using multiples of 
గ
ଶ
.   
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ݕ =           ݔ݊݅ݏ

ݕ =           ݔ݊ܽݐݔݏ݋ܿ

 What do you notice about the two functions from the table? 
 
 

 Use your knowledge of ݔ݊ܽݐ to simplify ܿݔ݊ܽݐݔݏ݋. 
 
 

 Are the curves ݕ = ݕ and ݔ݊݅ݏ =  .identical?  Explain ݔ݊ܽݐݔݏ݋ܿ
 
 

 Why is it important to look at the graphs AND the table of values? 
 
 

 What are the non-permissible values of x in the equation ݔ݊݅ݏ =    ?ݔ݊ܽݐݔݏ݋ܿ
 

 
 
Trigonometric Identity:  
 



In Pre-Calculus 12, all the trigonometric identities we work with are on your formula sheet, however, in 
Calculus 12 (and beyond…) there is NO formula sheet.  The more you know these identities, the easier 
it will be to use them now and in the future.  You decide!  
 

Reciprocal Identities: 

ࣂ ࢉ࢙ࢉ  ࣂ ࢉࢋ࢙  = ࣂ ࢚࢕ࢉ   = = 

Quotient Identities: 

ࣂ ࢔ࢇ࢚  ࣂ ࢚࢕ࢉ  = = 
 
Ex. 

a)  Determine the non-permissible values, in degrees, for the equation ߠܿ݁ݏ = ௧௔௡ఏ
௦௜௡ఏ

. 

 
 
 

b) Numerically verify that ߠ = 60° and ߠ = గ
ସ
 are solutions of the equation.  Choose some other 

angle and verify that it is also a solution. 
 
 
 
 
 
 

c) Use technology to graphically decide whether the equations could be an identity over the 
domain −360° ≤ ߠ ≤ 360°.   

 
 
 
 
Ex.  Determine the non-permissible values, in radians, of the variable in each expression.  Simplify the 
expression. 

a)  
௖௢௧௫

௖௦௖௫௖௢௦௫
     b) ௦௘௖௫

௧௔௡௫
   

 
 
 
 
 
 



 

Pythagorean Identities: 
 (ݕ,ݔ)ܲ          
 
         
                 
   ݕ         ݎ      
                     
  ߠ     
                    ݔ             
    
  

 
      

sin ߠ =  

cosߠ =  

tan ߠ =  

 

 

csc ߠ =  

sec ߠ =  

cotߠ =  

By Pythagoras: ݔଶ + ଶݕ = ଶݔ   ଶݎ + ଶݕ = ଶݔ   ଶݎ + ଶݕ =  ଶݎ
divide by ݎଶ   divide by ݕଶ   divide by ݔଶ  
 

         

 

૛ܖܑܛ   ࣂ + ૛ܛܗ܋ ࣂ = ૚  ܜܗ܋૛ ࣂ + ૚ = ૛܋ܛ܋ ૚  ࣂ + ૛ܖ܉ܜ =ࣂ ૛܋܍ܛ  ࣂ

    restrictions: cotߠ = ୡ୭ୱ ఏ
ୱ୧୬ఏ

 &  cscߠ = ଵ
ୱ୧୬ ఏ

 tanߠ = ୱ୧୬ ఏ
ୡ୭ୱఏ

 &  secߠ = ଵ
ୡ୭ୱ ఏ

 

      ∴    ∴ 
 
        

Pythagorean identities can be rearranged to form a difference of squares which can be factored into a 
product of two conjugate binomials: ݔଶ − ଶݕ = ݔ) − ݔ)(ݕ +  (ݕ
ex. sinଶ ߠ + cosଶ ߠ = 1 
 
 
 
 

Ex.  Verify that the equation ܿݐ݋ଶݔ + 1 = ݔ is true when ݔଶܿݏܿ = గ
଺
.   

 
 
 
 
 
Ex. Use quotient identities to express the Pythagorean identity ܿݏ݋ଶݔ + ݔଶ݊݅ݏ = 1 as the equivalent 
identity ܿݐ݋ଶݔ + 1 =    .ݔଶܿݏܿ
 
 
 
 
 

Practice:  pg. 296/ # 1, 3 – 8, 10 – 17, C2 


