
                 Sec 4.1 – Trigonometric Identities 
                                      Basic Identities         Name:         

Reciprocal Identities: 
 




csc

1
sin    




sin

1
csc   

  




sec

1
cos    




cos

1
sec   

  




cot

1
tan    




tan

1
cot   

  

 
Using the Reciprocal and Quotient Identities simplify each as much as possible. 
  
ሻߠሺ݊ܽݐ .1 ∙ ሻߠሺݐ݋ܿ .ሻ 2ߠሺݏ݋ܿ ∙ ሻߠሺݏ݋ܿ ∙  ሻߠሺ݊݅ݏ

 
 
 
 

 
 

	
ሻߠሺ݊݅ݏ .3 ∙ ሻߠሺݐ݋ܿ ൅ ሻߠሺܿݏܿ .ሻ 4ߠሺݏ݋ܿ ∙ ሻߠሺ݊ܽݐ െ  ሻߠሺܿ݁ݏ

 
 
 
 
 
 
 

 
 

5. 
௖௢௧ሺఏሻ

௖௦௖ሺఏሻ
 6. 

௖௢௧ሺఏሻ∙௦௜௡ሺఏሻ

௖௢௦ሺఏሻ
൅ ሻߠሺݏ݋ܿ ∙  ሻߠሺܿ݁ݏ

 
 
 
 
 
 
 
 
 
 
 
 

 

7. 
௧௔௡మሺఏሻ∙௖௦௖ሺఏሻ∙௖௢௦ሺఏሻ

௦௘௖ሺఏሻ
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Quotient Identities: 
 
 




cos

sin
tan                      




sin

cos
cot   



 

Reciprocal Identities: 
 




csc

1
sin    




sin

1
csc   




sec

1
cos    




cos

1
sec   




cot

1
tan    




tan

1
cot   

 
  

Using the Reciprocal and Quotient Identities verify the following trigonometric identities. 
  
ሻߠሺݐ݋ܿ .8 ∙ ሻߠሺܿ݁ݏ ∙ ሻߠሺ݊݅ݏ ൌ 1 9. 

௖௢௧ሺఏሻ

௖௦௖ሺఏሻ
ൌ  ሻߠሺݏ݋ܿ

 
 
 
 
 
 

 
 

	

10. 
௦௜௡ሺఏሻ௦௘௖ሺఏሻ

௧௔௡ሺఏሻ
൅ ሻߠሺݏ݋ܿ ∙ ሻߠሺܿ݁ݏ ൌ ሻߠሺ݊ܽݐ .11 2 ൅ ሻߠሺܿ݁ݏ ൌ

ଵା௦௜௡ሺఏሻ

௖௢௦ሺఏሻ
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

ሻߠሺܿݏܿ .12 ൅ ሻߠሺܿ݁ݏ ൌ
௖௢௦ሺఏሻା௦௜௡ሺఏሻ

௖௢௦ሺఏሻ௦௜௡ሺఏሻ
 13. 

ଵ

௖௦௖ሺఏሻ
൅ ሻߠሺ݊ܽݐ ∙ ሻߠሺݏ݋ܿ ൌ  ሻߠሺ݊݅ݏ2

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Quotient Identities: 
 
 




cos

sin
tan                      




sin

cos
cot   
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Consider the following diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Pythagorean Identities: 
 

   1cossin 22    
 
    22 sec1tan   
 
    22 csccot1   

 
 
 
 
 
 
 

 
Using the Reciprocal, Quotient, and Pythagorean Identities simplify each as much as possible. 
  

14.   
ୱ୧୬మ ఏାୡ୭ୱమ ఏ

ୱ୧୬ఏ
 15.   sin ߠ ሺsin ߠ ൅ cos ߠ cot  ሻߠ

 
 
 

 
 
 
 
 

      
 
 
 
 
 
 

x	

y	

 Using basic trigonometry solve for x in terms of . 
 
 
 
 
 
 

 Using basic trigonometry solve for y in terms of . 
 
 
 
 
 
 

 Write a Pythagorean Theorem statement using these expressions. 

 Using the reciprocal identities verify   22 sec1tan   
 
 
 
 
 
 

 Using the reciprocal identities verify   22 csccot1   
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Using the Reciprocal, Quotient, and Pythagorean Identities simplify each as much as possible. 
  
16. sec ߙ െ sec ߙ sinଶ  .17 ߙ

ୱ୧୬ఏ௖௢௧ఏ

ଵିୱ୧୬మ ఏ
 
 
 

 
 
 
 
 

      
 
 
 
 
 

 
 

 
 

  

18. 
ሺୱୣୡఏାଵሻሺୱୣୡఏିଵሻ

ୱ୧୬మ ఏ
 19. 

ୡୱୡ௫ିୡ୭ୱ௫ ୡ୭୲ ௫

ୱ୧୬ ௫
 
 
 

 
 
 
 
 

      
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Reciprocal Identities                        Quotient Identities                          Pythagorean Identities 

 sin ߠ ൌ
ଵ

ୡୱୡ ఏ
    csc ߠ ൌ

ଵ

ୱ୧୬ ఏ
    tan ߠ ൌ

ୱ୧୬ ఏ

ୡ୭ୱఏ
    sinଶ ߠ ൅ cosଶ ߠ 	ൌ 1 

 cos ߠ ൌ
ଵ

ୱୣୡ ఏ
    sec ߠ ൌ

ଵ

ୡ୭ୱఏ
    cot ߠ ൌ

ୡ୭ୱఏ

ୱ୧୬ ఏ
    tanଶ ߠ ൅ 1	 ൌ secଶ  ߠ

 tan ߠ ൌ
ଵ

ୡ୭୲ ఏ
    cot ߠ ൌ

ଵ

୲ୟ୬ఏ
        1൅ cotଶ ߠ 	ൌ cscଶ  ߠ
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Using the Reciprocal, Quotient, and Pythagorean Identities verify each trigonometric identity. 
  
20. cscଶሺݔሻ െ cscଶሺݔሻ cosଶሺݔሻ ൌ 1 21. sin ሺcotߠ ߠ ൅ tan ሻߠ ൌ sec ߠ

 
 
 

 
 
 
 
 

      
 
 
 
 
 
 
 
 
 
 
 

  
22. tan ߠ ൅ cot ߠ ൌ	 sec ߠ csc  ߠ

23. 



tan
cos1

sintan





 
 
 

 
 
 
 
 
 

      
 
 
 
 
 
 
 
 
 
 
 
 
 

Reciprocal Identities                        Quotient Identities                          Pythagorean Identities 

 sin ߠ ൌ
ଵ

ୡୱୡ ఏ
    csc ߠ ൌ

ଵ

ୱ୧୬ ఏ
    tan ߠ ൌ

ୱ୧୬ ఏ

ୡ୭ୱఏ
    sinଶ ߠ ൅ cosଶ ߠ 	ൌ 1 

 cos ߠ ൌ
ଵ

ୱୣୡ ఏ
    sec ߠ ൌ

ଵ

ୡ୭ୱఏ
    cot ߠ ൌ

ୡ୭ୱఏ

ୱ୧୬ ఏ
    tanଶ ߠ ൅ 1	 ൌ secଶ  ߠ

 tan ߠ ൌ
ଵ

ୡ୭୲ ఏ
    cot ߠ ൌ

ଵ

୲ୟ୬ఏ
        1൅ cotଶ ߠ 	ൌ cscଶ  ߠ

p.60 M. Winking (Section 4‐1) © 



Consider that by definition an odd function is symmetric about the origin (fold along the x-axis and the y-axis): 

 
Therefore, if a function is odd we also know that ࢌሺെ࢞ሻ ൌ െࢌሺ࢞ሻ which would suggest 
 

ሺെ࢞ሻܖܑܛ     ൌ െܖܑܛሺ࢞ሻ 
 

Consider that by definition an even function is symmetric about the y-axis (fold along the y-axis): 
 

 
 

Therefore, if a function is even we also know that ݂ሺെ࢞ሻ ൌ  ሺ࢞ሻ which would suggestࢌ
 

ሺെ࢞ሻܛܗ܋      ൌ  ሺ࢞ሻܛܗ܋
 
 
sinሺെݔሻ ൌ െ sinሺݔሻ              cosሺെݔሻ ൌ cosሺݔሻ   tanሺെݔሻ ൌ 	െ tanሺݔሻ 
 
 
 

24. Verify:   secሺݔሻ ൌ
௦௜௡మሺ௫ሻ	ା	௖௢௦మሺ௫ሻ

ୡ୭ୱሺି௫ሻ
 

 

25. Verify:  cscሺݔሻ ൌ
௦௜௡మሺ௫ሻିଵ

ୱ୧୬ሺି௫ሻ
 

 
 
 
 

 

Even‐Odd	Identities:	


