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tanθ = sinθ

cosθ  
cotθ = cosθ

sinθ



=+

sin2 x
cos2 x + cos2 x

cos2 x = 1
cos2 x
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The Pythagorean identities have alternative versions as well:

sin2θ + cos2θ =1
1− cos2θ = sin2θ
1− sin2θ = cos2θ

tan2θ +1= sec2θ
sec2θ −1= tan2θ
sec2θ − tan2θ =1

1+ cot2θ = csc2θ
csc2θ −1= cot2θ
csc2θ − cot2θ =1

These alternative forms are very useful because they are “difference of squares” 
binomials that can be factored.  For example, 

1− sin2θ = 1− sinθ( ) 1+ sinθ( )

LEARNING OUTCOME
   
   Prove basic trigonometric identities.

The proofs of the identities are algebraic in nature, meaning that the use of 
multiplication, addition, and common denominators will cause one side of the 
equation to simplify to the other.  Or, similar to proofs in Geometry, that both sides 
simplify to the same thing.

EX 1 Prove cscx tan xcosx =1

cscx tan xcosx =
1

sin x i
sin x
cosx icosx =

1

Notice that the answer is the process, not the final line; the final line was given.  

The Pythagorean identities have alternative versions as well:

sin2θ + cos2θ =1
1− cos2θ = sin2θ
1− sin2θ = cos2θ

tan2θ +1= sec2θ
sec2θ −1= tan2θ
sec2θ − tan2θ =1

1+ cot2θ = csc2θ
csc2θ −1= cot2θ
csc2θ − cot2θ =1

The Pythagorean identities have alternative versions as well:

sin2θ + cos2θ =1
1− cos2θ = sin2θ
1− sin2θ = cos2θ

tan2θ +1= sec2θ
sec2θ −1= tan2θ
sec2θ − tan2θ =1

1+ cot2θ = csc2θ
csc2θ −1= cot2θ
csc2θ − cot2θ =1
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cos2 x(1+ tan2 x) = cos2 x(sec2 x) = cos2 x 1

cos2 x
= 1

  cos x(sec x + tan x) = cos xsec x + cos x tan x = 1+ sin x

  
1

cos2 x
+ 1

sin2 x
= sin2 x

sin2 xcos2 x
+ cos2 x

sin2 xcos2 x
= sin2 x + cos2 x

sin2 xcos2 x
= 1

sin2 xcos2 x



θ

θ

θ =

 

cosθ
sinθ

= cotθ

θ
θ
θ

=



θθθ =+

θθθ =

θ
θ

θ =

θ
θ

=




