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Verify each identity.

1)  cos2 xtan xsec x = sin x                                                    

2)  csc xcos x = cot x                         
3)  

sin x
cos2 x

 = 
sec x
cot x

                              

4)  sec2 x − 1 = 
tan x
cot x

                               5)  
tan x
csc x

 = 
sin x
cot x
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6)  sec2 x + cot2 x = csc2 x + tan2 x                      

7)  sec xcot2 x = 
cos x
sin2 x

                                                  

8)  
csc x + 1

csc x
 = 1 + sin x                                       
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9)  
cos x + sec x

sec x
 = 1 + cos2 x                                     

10)  csc x − cot x = 
1 − cos x

sin x
                                       

11)  sec2 xsin2 x = sec2 x − 1                        
12)  

1

1 + cot2 x
 = 

cos2 x
cot2 x
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13)  −cos2 xcsc2 x = 1 − csc2 x                        
14)  

tan2 x
sin2 x

 = 1 + tan2 x                                   

15)  
cot2 x

cos2 xsec2 x
 = csc2 x − 1                         

16)  
cot2 x

csc2 x + sec2 x
 = cos4 x                                                 



©E `2x0C2p2y jKTuhtaaP ESAoffbtRwPakrWep LL]L_Cw.p S HATlKlv trdiNgDh_tzsz IrbemsFeUrhv_eIdl.R I vMfaxdZez Lwdintfhe MIjnEfDiJntiNtBe] OPJrieJcRajl]cZuflDuzsW.

Worksheet by Kuta Software LLC
-5-

17)  
cot2 x
cos2 x

 = 1 + cot2 x                                  

18)  cos2 x(1 + cot2 x) = 
csc x

sec xtan x
                       

19)  
1 + cot2 x

sec x
 = 

cot x
sin x
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20)  cot2 xsec2 x = cot2 x + 1                                               
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Verify each identity.

1)  cos2 xtan xsec x = sin x                                                    

cos2 xtan xsec x Decompose into sine and cosine

cos2 x ⋅ 
sin x
cos x

 ⋅ 
1

cos x
Simplify

sin x ■

2)  csc xcos x = cot x                         

csc xcos x Use csc x = 
1

sin x

cos x
sin x

Use cot x = 
cos x
sin x

cot x ■

3)  
sin x

cos2 x
 = 

sec x
cot x

                              

sin x
cos2 x

Use cot x = 
cos x
sin x

1

cot xcos x
Use sec x = 

1

cos x

sec x
cot x

■

4)  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

■

5)  
tan x
csc x

 = 
sin x
cot x

                               

tan x
csc x

Use cot x = 
1

tan x

1

csc xcot x
Use csc x = 

1

sin x

sin x
cot x

■
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6)  sec2 x + cot2 x = csc2 x + tan2 x                      

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

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

csc2 x + tan2 x ■

7)  sec xcot2 x = 
cos x
sin2 x

                                                  

sec xcot2 x Decompose into sine and cosine

1

cos x
 ⋅ (cos x

sin x )2

Simplify

cos x
sin2 x

■

8)  
csc x + 1

csc x
 = 1 + sin x                                       

csc x + 1

csc x
Decompose into sine and cosine

1

sin x
 + 1

1

sin x

Simplify

1 + sin x ■
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9)  
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 ■

10)  csc x − cot x = 
1 − cos x

sin x
                                       

csc x − cot x Decompose into sine and cosine

1

sin x
 − 

cos x
sin x

Simplify

1 − cos x
sin x

■

11)  sec2 xsin2 x = sec2 x − 1                        

sec2 xsin2 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 ■

12)  
1

1 + cot2 x
 = 

cos2 x
cot2 x

                                  
1

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

1

csc2 x
Use csc x = 

1

sin x

sin2 x Create a common factor

cos2 xsin2 x
cos2 x

Use cot x = 
cos x
sin x

cos2 x
cot2 x

■
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13)  −cos2 xcsc2 x = 1 − csc2 x                        

−cos2 xcsc2 x Use csc x = 
1

sin x

−
cos2 x
sin2 x

Use cot x = 
cos x
sin x

−cot2 x Use cot2 x + 1 = csc2 x

1 − csc2 x ■

14)  
tan2 x
sin2 x

 = 1 + tan2 x                                   

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

1 + tan2 x ■

15)  
cot2 x

cos2 xsec2 x
 = csc2 x − 1                         

cot2 x
cos2 xsec2 x

Use sec x = 
1

cos x

cot2 xcos2 x
cos2 x

Cancel common factors

cot2 x Use cot2 x + 1 = csc2 x

csc2 x − 1 ■

16)  
cot2 x

csc2 x + sec2 x
 = cos4 x                                                 

cot2 x
csc2 x + sec2 x

Decompose into sine and cosine

(cos x
sin x )2

( 1

sin x)
2

 + ( 1

cos x)
2

Simplify

cos4 x
cos2 x + sin2 x

Use sin2 x + cos2 x = 1

cos4 x ■
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17)  
cot2 x
cos2 x

 = 1 + cot2 x                                  

cot2 x
cos2 x

Use cot x = 
cos x
sin 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 ■

18)  cos2 x(1 + cot2 x) = 
csc x

sec xtan x
                       cos2 x(1 + cot2 x) Use cot2 x + 1 = csc2 x

cos2 xcsc2 x Use csc x = 
1

sin x

cos2 xcsc x
sin x

Use tan x = 
sin x
cos x

csc xcos x
tan x

Use sec x = 
1

cos x

csc x
sec xtan x

■

19)  
1 + cot2 x

sec x
 = 

cot x
sin x

                                 
1 + cot2 x

sec x
Use cot2 x + 1 = csc2 x

csc2 x
sec x

Use csc x = 
1

sin x

1

sin2 xsec x
Use sec x = 

1

cos x

cos x
sin2 x

Use cot x = 
cos x
sin x

cot x
sin x

■
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20)  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 ■


