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Verify each identity.

1)  
sec x

1 − sec x
 = 

1

cos x − 1
                                      2)  

sin x
sec2 x

 = 
cos2 x
csc x

                             

3)  
tan2 x
sec3 x

 = sin2 xcos x                                          

4)  csc x ⋅ (csc x − 1) = 
1 − sin x

sin2 x
                                     

5)  sec xsin x = tan x                         
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6)  csc xtan x = 
1

cos x
                                               

7)  
tan2 x
cos2 x

 = 
sec2 x
cot2 x

                                8)  
1

cot2 x
 = sec2 x − 1                             

9)  sec2 x − csc2 x = tan2 x − cot2 x                      

10)  cot2 xsin x = 
cos2 x
sin x
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11)  
cos x + sec x

sec x
 = 1 + cos2 x                                     

12)  
csc x − sin2 x

csc x
 = 1 − sin3 x                                     

13)  
tan2 x

csc2 xsec2 x
 = sin4 x                                                     

14)  
csc2 x + sin x

csc2 x
 = 1 + sin3 x                                        
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15)  
tan x + cos x

sec x
 = cos2 x + sin x                                

16)  
sin2 x
cos2 x

 = 
sec2 x
csc2 x

                               17)  
1

tan2 xsec x
 = cos xcot2 x               

18)  
1

csc2 xsec2 x
 = cos2 xsin2 x              

19)  sec x + tan x = 
1 + sin x

cos x
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20)  tan x ⋅ (tan2 x + 1) = 
sec2 x
cot x

                             

21)  sec2 x − 1 = 
tan x
cot x

                               22)  
cot2 x
csc x

 = 
cos2 x
sin x

                                             

23)  
cot x
csc2 x

 = 
sin2 x
tan x

                              

24)  sec x + cos x = 
cos2 x + 1

cos x
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25)  
sin xcot x

sec2 x
 = cos3 x                                              

26)  sin xcot2 x + csc x = 
cos2 x + 1

sin x
                                          

27)  
cot x

cos x − cot x
 = 

1

sin x − 1
                                       

28)  
cos x
sin2 x

 = 
csc2 x
sec x

                              
29)  −cos xtan x = −sin x                                
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30)  
csc x + cot2 x

csc2 x
 = sin x + cos2 x                                   

31)  csc2 xtan2 x + 1 = 
1 + cos2 x

cos2 x
                                             

32)  csc xcos x = 
1

tan x
                        33)  

cos2 x
cot x

 = 
tan x
sec2 x

                              

34)  −cos xcsc x = −cot x                      



©I M2\0X2a2n `KPuqttaM nSoozfftRwsaerwe] YLWLpCj.o o RAjlWlv CraijgchktKs[ er^eqs[errLv[ePdn.a k RM[apdmeH MwSi_tjhp AIDnWfEiJnqiCtjek nPbrGe^czaflRcrublvu[sO.

Worksheet by Kuta Software LLC
-8-

35)  tan2 x + csc2 x = cot2 x + sec2 x                      

36)  tan x − sec x = 
sin x − 1

cos x
                                         

37)  csc2 xsin xtan x = 
1

cos x
                                                  

38)  csc2 x − sec2 x = −tan2 x + cot2 x                    



©N y2Z0k2C2a hKhuCtMab aSQoQfRtrwUaarsej gLhLRCa.K w \Aylel^ irxiEgshhtVsT irzeJsAeorWvYeodb.Q i SMxaDdQeu ZwlidtNhN HIxnafFipnSiMtPed PP]r`eocNaflscNuElUuasl.

Worksheet by Kuta Software LLC
-9-

39)  
csc x
cos2 x

 = 
sec2 x
sin x

                              

40)  csc x ⋅ (cot x + 1) = 
sin x + cos x

sin2 x
                               

41)  cot x + sin xsec x = 
sec x
sin x
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42)  cos xsec xcot2 x = csc2 x − 1                         

43)  tan xcsc2 x − cot x = 
1

cot x
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44)  
1 + tan2 x

sin2 x
 = 

sec xcsc2 x
cos x

                        

45)  
sec2 x
tan2 x

 = 1 + cot2 x                                          
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46)  
tan2 x
sin2 x

 = tan2 x + 1                                   

47)  sin2 xsec x + cos x = sec x                                                
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48)  cot2 xsec2 x = cot2 x + 1                                               

49)  sin2 x(tan2 x + 1) = sec2 x − 1                        
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50)  sec2 x + csc2 x = 
csc2 x
cos2 x

                                                

51)  cot xcsc xcos x = csc2 x − 1                        



©o d2f0Y2s2h UKsuwtsa_ ZS]odfatmwWakroeH `LqL`CG.E d MAKlLlN Cr^iKgnhktbsC ErgegsvewrBvpe]dR.\ ` HMnaQdhek IwEihtYha uIInnfZiNnniPtHea xPEraeCc`aLllczuklzupsk.

Worksheet by Kuta Software LLC
-15-

52)  sin2 xsec x + cos x = 
1

cos x
                                               

53)  cos xtan xcsc2 x = 
cot2 x + 1

csc x
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54)  sec2 x − 1 = sin xtan xsec x                        

55)  tan xcsc2 x − cot x = tan x                                                                    
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56)  csc2 x + sec2 x = 
sec2 x
sin2 x

                                                 

57)  tan xcot x − csc2 x = −cot2 x                                                        
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58)  
1

tan2 xcos2 x
 = 1 + cot2 x                         

59)  
1

1 + tan2 x
 = cos2 xcot xtan x                         
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60)  
cot x + tan x

tan2 x
 = 

cot x
sin2 x

                                                           

61)  
1

2sin2 xcos x
 = 

csc x
sin 2x

                               62)  
cos x
sin 2x

 = 
1

2sin x
                                       

63)  
1 − cos 2x
1 + cos 2x

 = 
tan x
cot x
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64)  csc2 x − 2cos2 x = cot2 x − cos 2x                        

65)  cos 2x + sin 2x + sin2 x = cos x ⋅ (cos x + 2sin x)                   

66)  
2

sec2 x
 = 1 + cos 2x                                

67)  2sin xcos2 x = 
1 + cos 2x

csc x
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68)  
1 − cos 2x

sec x
 = 2cos xsin2 x                        

69)  sin x ⋅ (1 + cos 2x) = cos xsin 2x                        

70)  
sin x
sin 2x

 = 
1

2cos x
                                       

71)  2cos3 xtan2 x = sin 2xsin x                                          
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72)  
cot2 x

1 + cos 2x
 = 

1

2sin2 x
                                   

73)  sin2 xcsc2 x(1 + cos 2x) = 2cos2 x                              

74)  sec2 x(1 − cos 2x) = 2tan2 x                              
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75)  
cos x
sin 2x

 = 
csc x

2
                                         

76)  
2sin xcos xtan x

sin 2x
 = 

1

cot x
                                 

77)  
sin x
tan2 x

 = 
1 + cos 2x

2sin x
                                          



©m E2q0l2J2` qKmuPtnaN WShoWfXtbw^aKrFeL HLLLgCC.q x IAClily nrHiNgSh\tNsT KrMeEsdeOrmvReodU.` k FM^asdIew RwmiRtihH YILnnfFiqnmiLtieh nPTrZeichaWlTcBunlOuWsc.

Worksheet by Kuta Software LLC
-24-

78)  
sin 2x
sin2 x

 = 
2

tan x
                                         

79)  
1 − tan2 x

cos 2x
 = 

1

cos2 x
                                                 

80)  2cot xsin xcos x = 1 + cos 2x                          



©m Y2y0e2a2y HKOuft_aX LSBoufBtYwPaPrseD ALrLMCe.x A nAJlhls Lrfi`gKhztFsG hryeAsFeKravleQdz.P b iMUahddeL mwTiGtOhc aI\nvfxiKntietFeC WPxrBebcsamlgcnuGlQuysL.

Worksheet by Kuta Software LLC
-25-

81)  sin2 2xtan2 x = 2sin2 x(1 − cos 2x)                     

82)  1 − tan2 x = cos 2xsec2 x                                        

83)  
tan2 x

1 − tan2 x
 = 

1 − cos2 x
cos 2x
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84)  2sin2 x − tan2 x = tan2 xcos 2x                                      

85)  2cos xtan2 x = sec x ⋅ (1 − cos 2x)                      

86)  
tan x
sin2 x

 = 
2

sin 2x
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87)  sin 2x − tan x = tan xcos 2x                                            

88)  
cos x

1 + cos 2x
 = 

sin x
sin 2x

                                 

89)  csc x ⋅ (1 − cos 2x) = 2sin xcos xsec x               
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90)  
2sin xcos x

tan 2x
 = 1 − (1 − cos 2x)                       
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Verify each identity.

1)  
sec x

1 − sec x
 = 

1

cos x − 1
                                      

sec x
1 − sec x

Decompose into sine and cosine

1

cos x

1 − 
1

cos x

Simplify

1

cos x − 1
■

2)  
sin x
sec2 x

 = 
cos2 x
csc x

                             

sin x
sec2 x

Use sec x = 
1

cos x

cos2 xsin x Use csc x = 
1

sin x

cos2 x
csc x

■

3)  
tan2 x
sec3 x

 = sin2 xcos x                                          
tan2 x
sec3 x

Decompose into sine and cosine

( sin x
cos x)

2

( 1

cos x)
3

Simplify

sin2 xcos x ■

4)  csc x ⋅ (csc x − 1) = 
1 − sin x

sin2 x
                                     

csc x ⋅ (csc x − 1) Decompose into sine and cosine

1

sin x( 1

sin x
 − 1) Simplify

1 − sin x
sin2 x

■

5)  sec xsin x = tan x                         

sec xsin x Use sec x = 
1

cos x

sin x
cos x

Use tan x = 
sin x
cos x

tan x ■
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6)  csc xtan x = 
1

cos x
                                               

csc xtan x Decompose into sine and cosine

1

sin x
 ⋅ 

sin x
cos x

Simplify

1

cos x
■

7)  
tan2 x
cos2 x

 = 
sec2 x
cot2 x

                                
tan2 x
cos2 x

Use cot x = 
1

tan x

1

cos2 xcot2 x
Use sec x = 

1

cos x

sec2 x
cot2 x

■

8)  
1

cot2 x
 = sec2 x − 1                             

1

cot2 x
Use cot x = 

1

tan x

tan2 x Use tan2 x + 1 = sec2 x

sec2 x − 1 ■

9)  sec2 x − csc2 x = tan2 x − cot2 x                      

sec2 x − csc2 x Use tan2 x + 1 = sec2 x

tan2 x + 1 − csc2 x Use cot2 x + 1 = csc2 x

tan2 x − cot2 x ■

10)  cot2 xsin x = 
cos2 x
sin x

                                             

cot2 xsin x Decompose into sine and cosine

(cos x
sin x )2

sin x Simplify

cos2 x
sin x

■
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11)  
cos x + sec x

sec x
 = 1 + cos2 x                                     

cos x + sec x
sec x

Decompose into sine and cosine

cos x + 
1

cos x
1

cos x

Simplify

1 + cos2 x ■

12)  
csc x − sin2 x

csc x
 = 1 − sin3 x                                     

csc x − sin2 x
csc x

Decompose into sine and cosine

1

sin x
 − sin2 x

1

sin x

Simplify

1 − sin3 x ■

13)  
tan2 x

csc2 xsec2 x
 = sin4 x                                                     

tan2 x
csc2 xsec2 x

Decompose into sine and cosine

( sin x
cos x)

2

( 1

sin x)
2

 ⋅ ( 1

cos x)
2

Simplify

sin4 x ■

14)  
csc2 x + sin x

csc2 x
 = 1 + sin3 x                                        

csc2 x + sin x
csc2 x

Decompose into sine and cosine

( 1

sin x)
2

 + sin x

( 1

sin x)
2

Simplify

1 + sin3 x ■
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15)  
tan x + cos x

sec x
 = cos2 x + sin x                                

tan x + cos x
sec x

Decompose into sine and cosine

sin x
cos x

 + cos x

1

cos x

Simplify

cos2 x + sin x ■

16)  
sin2 x
cos2 x

 = 
sec2 x
csc2 x

                               
sin2 x
cos2 x

Use sec x = 
1

cos x

sin2 xsec2 x Use csc x = 
1

sin x

sec2 x
csc2 x

■

17)  
1

tan2 xsec x
 = cos xcot2 x               

1

tan2 xsec x
Use cot x = 

1

tan x

cot2 x
sec x

Use sec x = 
1

cos x

cos xcot2 x ■

18)  
1

csc2 xsec2 x
 = cos2 xsin2 x              

1

csc2 xsec2 x
Use sec x = 

1

cos x

cos2 x
csc2 x

Use csc x = 
1

sin x

cos2 xsin2 x ■

19)  sec x + tan x = 
1 + sin x

cos x
                                        

sec x + tan x Decompose into sine and cosine

1

cos x
 + 

sin x
cos x

Simplify

1 + sin x
cos x

■
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20)  tan x ⋅ (tan2 x + 1) = 
sec2 x
cot x

                             

tan x ⋅ (tan2 x + 1) Use tan2 x + 1 = sec2 x

tan xsec2 x Use cot x = 
1

tan x

sec2 x
cot x

■

21)  sec2 x − 1 = 
tan x
cot x

                               

sec2 x − 1 Use tan2 x + 1 = sec2 x

tan2 x Use cot x = 
1

tan x

tan x
cot x

■

22)  
cot2 x
csc x

 = 
cos2 x
sin x

                                             
cot2 x
csc x

Decompose into sine and cosine

(cos x
sin x )2

1

sin x

Simplify

cos2 x
sin x

■

23)  
cot x
csc2 x

 = 
sin2 x
tan x

                              
cot x
csc2 x

Use cot x = 
1

tan x

1

csc2 xtan x
Use csc x = 

1

sin x

sin2 x
tan x

■

24)  sec x + cos x = 
cos2 x + 1

cos x
                                     

sec x + cos x Decompose into sine and cosine

1

cos x
 + cos x Simplify

cos2 x + 1

cos x
■
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25)  
sin xcot x

sec2 x
 = cos3 x                                              

sin xcot x
sec2 x

Decompose into sine and cosine

sin x ⋅ 
cos x
sin x

( 1

cos x)
2

Simplify

cos3 x ■

26)  sin xcot2 x + csc x = 
cos2 x + 1

sin x
                                          

sin xcot2 x + csc x Decompose into sine and cosine

sin x ⋅ (cos x
sin x )2

 + 
1

sin x
Simplify

cos2 x + 1

sin x
■

27)  
cot x

cos x − cot x
 = 

1

sin x − 1
                                       

cot x
cos x − cot x

Decompose into sine and cosine

cos x
sin x

cos x − 
cos x
sin x

Simplify

1

sin x − 1
■

28)  
cos x
sin2 x

 = 
csc2 x
sec x

                              

cos x
sin2 x

Use csc x = 
1

sin x

csc2 xcos x Use sec x = 
1

cos x

csc2 x
sec x

■

29)  −cos xtan x = −sin x                                

−cos xtan x Use tan x = 
sin x
cos x

−
cos xsin x

cos x
Cancel common factors

−sin x ■
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30)  
csc x + cot2 x

csc2 x
 = sin x + cos2 x                                   

csc x + cot2 x
csc2 x

Decompose into sine and cosine

1

sin x
 + (cos x

sin x )2

( 1

sin x)
2

Simplify

sin x + cos2 x ■

31)  csc2 xtan2 x + 1 = 
1 + cos2 x

cos2 x
                                             

csc2 xtan2 x + 1 Decompose into sine and cosine

( 1

sin x)
2

 ⋅ ( sin x
cos x)

2

 + 1 Simplify

1 + cos2 x
cos2 x

■

32)  csc xcos x = 
1

tan x
                        

csc xcos x Use csc x = 
1

sin x

cos x
sin x

Use tan x = 
sin x
cos x

1

tan x
■

33)  
cos2 x
cot x

 = 
tan x
sec2 x

                              
cos2 x
cot x

Use sec x = 
1

cos x

1

sec2 xcot x
Use cot x = 

1

tan x

tan x
sec2 x

■

34)  −cos xcsc x = −cot x                      

−cos xcsc x Use csc x = 
1

sin x

−
cos x
sin x

Use cot x = 
cos x
sin x

−cot x ■
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35)  tan2 x + csc2 x = cot2 x + sec2 x                      

tan2 x + csc2 x Use cot2 x + 1 = csc2 x

tan2 x + cot2 x + 1 Use tan2 x + 1 = sec2 x

cot2 x + sec2 x ■

36)  tan x − sec x = 
sin x − 1

cos x
                                         

tan x − sec x Decompose into sine and cosine

sin x
cos x

 − 
1

cos x
Simplify

sin x − 1

cos x
■

37)  csc2 xsin xtan x = 
1

cos x
                                                  

csc2 xsin xtan x Decompose into sine and cosine

( 1

sin x)
2

sin x ⋅ 
sin x
cos x

Simplify

1

cos x
■

38)  csc2 x − sec2 x = −tan2 x + cot2 x                    

csc2 x − sec2 x Use cot2 x + 1 = csc2 x

cot2 x + 1 − sec2 x Use tan2 x + 1 = sec2 x

−tan2 x + cot2 x ■
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39)  
csc x
cos2 x

 = 
sec2 x
sin x

                              

csc x
cos2 x

Use sec x = 
1

cos x

sec2 xcsc x Use csc x = 
1

sin x

sec2 x
sin x

■

40)  csc x ⋅ (cot x + 1) = 
sin x + cos x

sin2 x
                               

csc x ⋅ (cot x + 1) Decompose into sine and cosine

1

sin x(cos x
sin x

 + 1) Simplify

sin x + cos x
sin2 x

■

41)  cot x + sin xsec x = 
sec x
sin x

                                                 

cot x + sin xsec x Decompose into sine and cosine

cos x
sin x

 + sin x ⋅ 
1

cos x
Simplify

cos2 x + sin2 x
sin xcos x

Use sin2 x + cos2 x = 1

1

sin xcos x
Use sec x = 

1

cos x

sec x
sin x

■
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42)  cos xsec xcot2 x = csc2 x − 1                         

cos xsec xcot2 x Use sec x = 
1

cos x

cos xcot2 x
cos x

Cancel common factors

cot2 x Use cot2 x + 1 = csc2 x

csc2 x − 1 ■

43)  tan xcsc2 x − cot x = 
1

cot x
                                                                   

tan xcsc2 x − cot x Use cot2 x + 1 = csc2 x

tan xcot2 x + tan x − cot x Decompose into sine and cosine

sin x
cos x

 ⋅ (cos x
sin x )2

 + 
sin x
cos x

 − 
cos x
sin x

Simplify

sin x
cos x

Use cot x = 
cos x
sin x

1

cot x
■
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44)  
1 + tan2 x

sin2 x
 = 

sec xcsc2 x
cos x

                        

1 + tan2 x
sin2 x

Use tan2 x + 1 = sec2 x

sec2 x
sin2 x

Use csc x = 
1

sin x

sec2 xcsc2 x Use sec x = 
1

cos x

sec xcsc2 x
cos x

■

45)  
sec2 x
tan2 x

 = 1 + cot2 x                                          

sec2 x
tan2 x

Decompose into sine and cosine

( 1

cos x)
2

( sin x
cos x)

2
Simplify

1

sin2 x
Use csc x = 

1

sin x

csc2 x Use cot2 x + 1 = csc2 x

1 + cot2 x ■



©x R2K0h2Q2C ^KeuCtJab ISyoTfOtzwXaar\eO RLDLkCN.T ` uADlelA kreirg]hrtesF arrensLeurFv^eTdN.N H bMkavdjen xwxittdhP wIHnFfci]nJift]eL hPGrreTcjaplIcIuclfuMs].

Worksheet by Kuta Software LLC
-12-

46)  
tan2 x
sin2 x

 = tan2 x + 1                                   

tan2 x
sin2 x

Use tan x = 
sin x
cos x

sin2 x
sin2 xcos2 x

Cancel common factors

1

cos2 x
Use sec x = 

1

cos x

sec2 x Use tan2 x + 1 = sec2 x

tan2 x + 1 ■

47)  sin2 xsec x + cos x = sec x                                                

sin2 xsec x + cos x Decompose into sine and cosine

sin2 x ⋅ 
1

cos x
 + cos x Simplify

cos2 x + sin2 x
cos x

Use sin2 x + cos2 x = 1

1

cos x
Use sec x = 

1

cos x

sec x ■



©N f2`0B2L2c tKMuytlav QSuovfMtGwAaRrAeB KL^LbCY.L U jANl`lx ^rtiRguhBtyse mrYe^sLe_rYvMends.I b gMeaVdUet YwOi]tMhT MIEnefniun\ibtbeo oPDrRewciakl^cPuylauBsq.

Worksheet by Kuta Software LLC
-13-

48)  cot2 xsec2 x = cot2 x + 1                                               

cot2 xsec2 x Decompose into sine and cosine

(cos x
sin x )2

 ⋅ ( 1

cos x)
2

Simplify

1

sin2 x
Use csc x = 

1

sin x

csc2 x Use cot2 x + 1 = csc2 x

cot2 x + 1 ■

49)  sin2 x(tan2 x + 1) = sec2 x − 1                        

sin2 x(tan2 x + 1) Use tan2 x + 1 = sec2 x

sin2 xsec2 x Use sec x = 
1

cos x

sin2 x
cos2 x

Use tan x = 
sin x
cos x

tan2 x Use tan2 x + 1 = sec2 x

sec2 x − 1 ■
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50)  sec2 x + csc2 x = 
csc2 x
cos2 x

                                                

sec2 x + csc2 x Decompose into sine and cosine

( 1

cos x)
2

 + ( 1

sin x)
2

Simplify

sin2 x + cos2 x
cos2 xsin2 x

Use sin2 x + cos2 x = 1

1

sin2 xcos2 x
Use csc x = 

1

sin x

csc2 x
cos2 x

■

51)  cot xcsc xcos x = csc2 x − 1                        

cot xcsc xcos x Use csc x = 
1

sin x

cot xcos x
sin x

Use cot x = 
cos x
sin x

cot2 x Use cot2 x + 1 = csc2 x

csc2 x − 1 ■



©f v2Q0E2W2x FKTuutsaD ESoorfYtrwIahrOeM iLqLzCA.L C ZA`lilQ BrGiTg[h]tIsZ prbeus[eZrdvTeTdv.H z wMcabd\ef hwpiLtahS JIwnXfMiwnJirtOeU dPFrkepcNaelCcJuWlOuDsr.

Worksheet by Kuta Software LLC
-15-

52)  sin2 xsec x + cos x = 
1

cos x
                                               

sin2 xsec x + cos x Decompose into sine and cosine

sin2 x ⋅ 
1

cos x
 + cos x Simplify

cos2 x + sin2 x
cos x

Use sin2 x + cos2 x = 1

1

cos x
■

53)  cos xtan xcsc2 x = 
cot2 x + 1

csc x
                           

cos xtan xcsc2 x Use tan x = 
sin x
cos x

cos xcsc2 xsin x
cos x

Cancel common factors

sin xcsc2 x Use cot2 x + 1 = csc2 x

sin x ⋅ (cot2 x + 1) Use csc x = 
1

sin x

cot2 x + 1

csc x
■
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54)  sec2 x − 1 = sin xtan xsec x                        

sec2 x − 1 Use tan2 x + 1 = sec2 x

tan2 x Use tan x = 
sin x
cos x

sin xtan x
cos x

Use sec x = 
1

cos x

sin xtan xsec x ■

55)  tan xcsc2 x − cot x = tan x                                                                    

tan xcsc2 x − cot x Use cot2 x + 1 = csc2 x

tan xcot2 x + tan x − cot x Decompose into sine and cosine

sin x
cos x

 ⋅ (cos x
sin x )2

 + 
sin x
cos x

 − 
cos x
sin x

Simplify

sin x
cos x

Use tan x = 
sin x
cos x

tan x ■



©P j2j0x2j2t FKgu`tuay LSxoFfqtwwwalrnen pLCLvCA.p v VAUlslX MrniigEh[tvsJ urOeKs[eSrKvze\dp.q k eMRaudYeD cwjiQtNhC nIYnYf^ignCietcec DPurVeUc\aulbc^u_lnuBsn.

Worksheet by Kuta Software LLC
-17-

56)  csc2 x + sec2 x = 
sec2 x
sin2 x

                                                 

csc2 x + sec2 x Decompose into sine and cosine

( 1

sin x)
2

 + ( 1

cos x)
2

Simplify

cos2 x + sin2 x
sin2 xcos2 x

Use sin2 x + cos2 x = 1

1

cos2 xsin2 x
Use sec x = 

1

cos x

sec2 x
sin2 x

■

57)  tan xcot x − csc2 x = −cot2 x                                                        

tan xcot x − csc2 x Use cot2 x + 1 = csc2 x

tan xcot x − cot2 x − 1 Decompose into sine and cosine

sin x
cos x

 ⋅ 
cos x
sin x

 − (cos x
sin x )2

 − 1 Simplify

−
cos2 x
sin2 x

Use cot x = 
cos x
sin x

−cot2 x ■
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58)  
1

tan2 xcos2 x
 = 1 + cot2 x                         

1

tan2 xcos2 x
Use tan x = 

sin x
cos x

cos2 x
cos2 xsin2 x

Cancel common factors

1

sin2 x
Use csc x = 

1

sin x

csc2 x Use cot2 x + 1 = csc2 x

1 + cot2 x ■

59)  
1

1 + tan2 x
 = cos2 xcot xtan x                         

1

1 + tan2 x
Use tan2 x + 1 = sec2 x

1

sec2 x
Use sec x = 

1

cos x

cos2 x Create a common factor

cos2 xcot x
cot x

Use cot x = 
1

tan x

cos2 xcot xtan x ■
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60)  
cot x + tan x

tan2 x
 = 

cot x
sin2 x

                                                           
cot x + tan x

tan2 x
Decompose into sine and cosine

cos x
sin x

 + 
sin x
cos x

( sin x
cos x)

2
Simplify

cos x ⋅ (cos2 x + sin2 x)
sin3 x

Use sin2 x + cos2 x = 1

cos x
sin3 x

Use cot x = 
cos x
sin x

cot x
sin2 x

■

61)  
1

2sin2 xcos x
 = 

csc x
sin 2x

                               

1

2sin2 xcos x
Use sin 2x = 2sin xcos x

1

sin xsin 2x
Use csc x = 

1

sin x

csc x
sin 2x

■

62)  
cos x
sin 2x

 = 
1

2sin x
                                       

cos x
sin 2x

Use sin 2x = 2sin xcos x

cos x
2sin xcos x

Cancel common factors

1

2sin x
■

63)  
1 − cos 2x
1 + cos 2x

 = 
tan x
cot x

                                

1 − cos 2x
1 + cos 2x

Use tan2 x = 
1 − cos 2x
1 + cos 2x

tan2 x Use cot x = 
1

tan x

tan x
cot x

■
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64)  csc2 x − 2cos2 x = cot2 x − cos 2x                        

csc2 x − 2cos2 x Use cot2 x + 1 = csc2 x

cot2 x + 1 − 2cos2 x Use cos 2x = 2cos2 x − 1

cot2 x − cos 2x ■

65)  cos 2x + sin 2x + sin2 x = cos x ⋅ (cos x + 2sin x)                   
cos 2x + sin 2x + sin2 x Use sin 2x = 2sin xcos x

cos 2x + 2sin xcos x + sin2 x Use cos 2x = cos2 x − sin2 x

cos x ⋅ (cos x + 2sin x) ■

66)  
2

sec2 x
 = 1 + cos 2x                                

2

sec2 x
Use sec x = 

1

cos x

2cos2 x Use cos 2x = 2cos2 x − 1

1 + cos 2x ■

67)  2sin xcos2 x = 
1 + cos 2x

csc x
                                   

2sin xcos2 x Use cos 2x = 2cos2 x − 1

sin x ⋅ (1 + cos 2x) Use csc x = 
1

sin x

1 + cos 2x
csc x

■
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68)  
1 − cos 2x

sec x
 = 2cos xsin2 x                        

1 − cos 2x
sec x

Use cos 2x = 1 − 2sin2 x

2sin2 x
sec x

Use sec x = 
1

cos x

2cos xsin2 x ■

69)  sin x ⋅ (1 + cos 2x) = cos xsin 2x                        

sin x ⋅ (1 + cos 2x) Use cos 2x = 2cos2 x − 1

2sin xcos2 x Use sin 2x = 2sin xcos x

cos xsin 2x ■

70)  
sin x
sin 2x

 = 
1

2cos x
                                       

sin x
sin 2x

Use sin 2x = 2sin xcos x

sin x
2sin xcos x

Cancel common factors

1

2cos x
■

71)  2cos3 xtan2 x = sin 2xsin x                                          

2cos3 xtan2 x Decompose into sine and cosine

2cos3 x ⋅ ( sin x
cos x)

2

Simplify

2sin2 xcos x Use sin 2x = 2sin xcos x

sin 2xsin x ■
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72)  
cot2 x

1 + cos 2x
 = 

1

2sin2 x
                                   

cot2 x
1 + cos 2x

Use cos 2x = 2cos2 x − 1

cot2 x
2cos2 x

Use cot x = 
cos x
sin x

cos2 x
2sin2 xcos2 x

Cancel common factors

1

2sin2 x
■

73)  sin2 xcsc2 x(1 + cos 2x) = 2cos2 x                              

sin2 xcsc2 x(1 + cos 2x) Use csc x = 
1

sin x

csc2 x(1 + cos 2x)
csc2 x

Cancel common factors

1 + cos 2x Use cos 2x = 2cos2 x − 1

2cos2 x ■

74)  sec2 x(1 − cos 2x) = 2tan2 x                              

sec2 x(1 − cos 2x) Use sec x = 
1

cos x

1 − cos 2x
cos2 x

Use cos2 x = 
1 + cos 2x

2

2(1 − cos 2x)
1 + cos 2x

Use tan2 x = 
1 − cos 2x
1 + cos 2x

2tan2 x ■
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75)  
cos x
sin 2x

 = 
csc x

2
                                         

cos x
sin 2x

Use sin 2x = 2sin xcos x

cos x
2sin xcos x

Cancel common factors

1

2sin x
Use csc x = 

1

sin x

csc x
2

■

76)  
2sin xcos xtan x

sin 2x
 = 

1

cot x
                                 

2sin xcos xtan x
sin 2x

Use sin 2x = 2sin xcos x

2sin xcos xtan x
2sin xcos x

Cancel common factors

tan x Use cot x = 
1

tan x

1

cot x
■

77)  
sin x
tan2 x

 = 
1 + cos 2x

2sin x
                                          

sin x
tan2 x

Decompose into sine and cosine

sin x

( sin x
cos x)

2 Simplify

cos2 x
sin x

Use cos2 x = 
1 + cos 2x

2

1 + cos 2x
2sin x

■
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78)  
sin 2x
sin2 x

 = 
2

tan x
                                         

sin 2x
sin2 x

Use sin 2x = 2sin xcos x

2sin xcos x
sin2 x

Cancel common factors

2cos x
sin x

Use tan x = 
sin x
cos x

2

tan x
■

79)  
1 − tan2 x

cos 2x
 = 

1

cos2 x
                                                 

1 − tan2 x
cos 2x

Use cos 2x = cos2 x − sin2 x

1 − tan2 x
cos2 x − sin2 x

Decompose into sine and cosine

1 − ( sin x
cos x)

2

cos2 x − sin2 x

Simplify

1

cos2 x
■

80)  2cot xsin xcos x = 1 + cos 2x                          

2cot xsin xcos x Use cot x = 
cos x
sin x

2sin xcos2 x
sin x

Cancel common factors

2cos2 x Use cos 2x = 2cos2 x − 1

1 + cos 2x ■
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81)  sin2 2xtan2 x = 2sin2 x(1 − cos 2x)                     
sin2 2xtan2 x Use sin 2x = 2sin xcos x

4sin2 xcos2 xtan2 x Use tan x = 
sin x
cos x

4sin4 xcos2 x
cos2 x

Cancel common factors

4sin4 x Use cos 2x = 1 − 2sin2 x

2sin2 x(1 − cos 2x) ■

82)  1 − tan2 x = cos 2xsec2 x                                        

1 − tan2 x Decompose into sine and cosine

1 − ( sin x
cos x)

2

Simplify

cos2 x − sin2 x
cos2 x

Use cos 2x = cos2 x − sin2 x

cos 2x
cos2 x

Use sec x = 
1

cos x

cos 2xsec2 x ■

83)  
tan2 x

1 − tan2 x
 = 

1 − cos2 x
cos 2x

                                                         
tan2 x

1 − tan2 x
Use tan2 x = 

1 − cos 2x
1 + cos 2x

1 − cos 2x
(1 − tan2 x)(1 + cos 2x) Use cos 2x = 2cos2 x − 1

2(1 − cos2 x)
2cos2 x(1 − tan2 x)

Decompose into sine and cosine

2(1 − cos2 x)

2cos2 x(1 − ( sin x
cos x)

2) Simplify

1 − cos2 x
cos2 x − sin2 x

Use cos 2x = cos2 x − sin2 x

1 − cos2 x
cos 2x

■
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84)  2sin2 x − tan2 x = tan2 xcos 2x                                      

2sin2 x − tan2 x Decompose into sine and cosine

2sin2 x − ( sin x
cos x)

2

Simplify

sin2 x(2cos2 x − 1)
cos2 x

Use cos 2x = 2cos2 x − 1

sin2 xcos 2x
cos2 x

Use tan x = 
sin x
cos x

tan2 xcos 2x ■

85)  2cos xtan2 x = sec x ⋅ (1 − cos 2x)                      
2cos xtan2 x Use tan x = 

sin x
cos x

2cos xsin2 x
cos2 x

Cancel common factors

2sin2 x
cos x

Use cos 2x = 1 − 2sin2 x

1 − cos 2x
cos x

Use sec x = 
1

cos x

sec x ⋅ (1 − cos 2x) ■

86)  
tan x
sin2 x

 = 
2

sin 2x
                                        

tan x
sin2 x

Use tan x = 
sin x
cos x

sin x
sin2 xcos x

Cancel common factors

1

cos xsin x
Create a common factor

2

2sin xcos x
Use sin 2x = 2sin xcos x

2

sin 2x
■
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87)  sin 2x − tan x = tan xcos 2x                                            sin 2x − tan x Use sin 2x = 2sin xcos x

2sin xcos x − tan x Decompose into sine and cosine

2sin xcos x − 
sin x
cos x

Simplify

sin x ⋅ (2cos2 x − 1)
cos x

Use cos 2x = 2cos2 x − 1

cos 2xsin x
cos x

Use tan x = 
sin x
cos x

tan xcos 2x ■

88)  
cos x

1 + cos 2x
 = 

sin x
sin 2x

                                 
cos x

1 + cos 2x
Use cos 2x = 2cos2 x − 1

cos x
2cos2 x

Cancel common factors

1

2cos x
Create a common factor

sin x
2sin xcos x

Use sin 2x = 2sin xcos x

sin x
sin 2x

■

89)  csc x ⋅ (1 − cos 2x) = 2sin xcos xsec x               csc x ⋅ (1 − cos 2x) Use cos 2x = 1 − 2sin2 x

2csc xsin2 x Use csc x = 
1

sin x

2csc xsin x
csc x

Cancel common factors

2sin x Create a common factor

2sin xsec x
sec x

Use sec x = 
1

cos x

2sin xcos xsec x ■
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90)  
2sin xcos x

tan 2x
 = 1 − (1 − cos 2x)                       

2sin xcos x
tan 2x

Use sin 2x = 2sin xcos x

sin 2x
tan 2x

Use tan 2x = 
sin 2x
cos 2x

cos 2xsin 2x
sin 2x

Cancel common factors

cos 2x Use cos 2x = 2cos2 x − 1

2cos2 x − 1 Use cos 2x = 2cos2 x − 1

1 − (1 − cos 2x) ■


