
 

Reciprocal Identities 

sin ! =
1

csc!
  cos! =

1

sec!
  tan! =

1

cot!
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sin !
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Quotient or Ratio Identities 

tan ! =
sin !

cos!
    cot ! =

cos!

sin !
 

 

 

Pythagorean Identities  

 

sin
2
! + cos

2
! = 1  tan

2
! + 1= sec

2
!   1+ cot

2
! = csc

2
!  

 

 

Cofunction Identities 

sin (90° !" ) = cos "   cos (90° !" ) = sin "   tan (90° !" ) = cot"  

csc (90°!" ) = sec"   sec (90° !" ) = csc"   cot (90° !" ) = tan"  

 

 

Even and Odd Trigonometric Functions  

The cosine and secant functions are even. 

 

 cos(–t) = cos t  sec(–t) = sec t 

 

The sine, cosecant, tangent, and cotangent functions are odd. 

 

 sin(–t) = – sin(t)  csc(–t) = – csc(t) 

 

 tan(–t) = – tan(t)  cot(–t) = – cot(t) 

 
 

 

Sum or Difference of Two Angles Identities 
 

cos ! "#( ) = cos ! cos# + sin ! sin #  

cos ! + "( ) = cos ! cos" # sin ! sin "  

sin ! " #( ) = sin ! cos# " cos ! sin #  

sin ! + "( ) = sin ! cos" + cos ! sin "  

tan ! + "( ) =
tan! + tan"

1 # tan! tan"
 

tan ! "#( ) =
tan! " tan#

1+ tan! tan#
 

 

 

Double-Angle Identities 

! 

sin 2" = 2sin"cos"

cos2" = cos
2

" # sin
2

"

          = 1# 2sin
2

"

          = 2cos
2

" #1

   tan 2! =
2 tan !

1 " tan 2!
 

 

 

Half-Angle Identities 

 

sin
!

2
= ±

1" cos !

2
 tan

!

2
=

sin !

1 + cos!
=
1" cos !

sin !
 

cos
!

2
= ±

1+ cos !

2  
Where the + or – sign is determined by the quadrant of the angle 

! 

"

2
. 

 

Product to Sum Identities 
 

sin ! cos" = 1

2
sin ! + "( ) + sin ! # "( )[ ]   cos ! cos" = 1

2
cos ! + "( ) + cos ! #"( )[ ] 

cos ! sin " = 1

2
sin ! + "( ) # sin ! # "( )[ ]    sin ! sin " = 1

2
cos ! # "( ) # cos ! + "( )[ ]  

 

Sum-to-Product Identities 

 

! 

sin x + sin y = 2sin
x + y
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sin x " sin y = 2cos
x + y
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cos x + cos y = 2cos
x + y
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cos x " cos y = "2sin
x + y
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The Unit Circle 
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( x, y) = (cos! , sin ! )  


