
Pythagorean Identities 
 sin2 θ + cos2 θ = 1  
 tan2 θ + 1 =sec2 θ  
 1 + cot2 θ =csc2 θ  
Even and Odd Functions 
 cos @θ

` a

= cosθ   sec @θ
` a

= secθ  
 sin @θ
` a

=@ sinθ   csc @θ
` a

=@ cscθ  
 tan @θ

` a

=@ tanθ   cot @θ
` a

=@ cotθ  
Reciprocal Identities 
 sinθ = 1

cscθ
ffffffffffffffff   cscθ = 1

sinθ
fffffffffffffff  

 cosθ = 1
secθ
ffffffffffffffff   secθ = 1

cosθ
fffffffffffffffff  

 tanθ = 1
cotθ
fffffffffffffff   cotθ = 1

tanθ
ffffffffffffffff  

Quotient Identities 
 tanθ = sinθ

cosθ
fffffffffffffffff   cotθ = cosθ

sinθ
fffffffffffffffff  

Periodic Formulas 
If n is an integer 
 sin θ + 2πn
` a

= sinθ   csc θ + 2πn
` a

= cscθ  
 cos θ + 2πn

` a

= cosθ  sec θ + 2πn
` a

= secθ  
 tan θ + πn

` a

= tanθ   cot θ + πn
` a

= cotθ  
Cofunction Identities 
 sinθ = cos 90 °@θ

` a

   cosθ = sin 90 °@θ
` a

  
 tanθ = cot 90 °@θ

` a

   cotθ = tan 90 °@θ
` a

  
 secθ = csc 90 °@θ

` a

   cscθ = sec 90 °@θ
` a

  
Inverse Properties 
 sin sin@ 1 x
b c

= x for every x in the interval @1,1
B C

  

 sin@ 1 sinθ
` a

=θ for everyθ in the interval @ π
2
fffff, π2
fffffD E

  

 cos cos@ 1 x
b c

= x for every x in the interval @1,1
B C

  

 cos@ 1 cosθ
` a

=θ for everyθ in the interval 0,π
B C

  

 tan tan@ 1 x
b c

= x for every real number x  

 tan@ 1 tanθ
` a

=θ for everyθ in the interval @ π
2
fffff, π2
fffffd e

  

Sum and Difference Formulas 
 cos α + β

b c

= cosαcosβ@ sinαsinβ  

 cos α@β
b c

= cosαcosβ + sinαsinβ  

 sin α + β
b c

= sinαcosβ + cosαsinβ  

 sin α@β
b c

= sinαcosβ@ cosαsinβ  

 tan α + β
b c

=
tanα + tanβ

1@ tanα tanβ
fffffffffffffffffffffffffffffffffffffffffffffff  

 tan α@β
b c

=
tanα@ tanβ
1 + tanα tanβ
ffffffffffffffffffffffffffffffffffffffffffffff  

Double-Angle Formulas 
 sin 2θ
` a

=2sinθcosθ  
 cos 2θ

` a

=cos 2 θ@sin2 θ  
 = 2cos 2 θ@1  
 =1@2sin2 θ  
 tan 2θ

` a

=
2tanθ

1@ tan2 θ
ffffffffffffffffffffffffffffffffff  

Power-Reducing Formulas 
 sin2 θ =

1@ cos2θ
2

ffffffffffffffffffffffffffffffffff  

 cos 2 θ =
1 + cos 2θ

2
fffffffffffffffffffffffffffffffffff  

 tan2 θ =
1@ cos2θ
1 + cos 2θ
fffffffffffffffffffffffffffffffffff  

Half-Angle Formulas 
Sign determined by quadrant that half-angle lies 

 sin α
2
ffffff=F 1@ cosα

2
ffffffffffffffffffffffffffffffffs
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

  

 cos α
2
ffffff=F 1 + cosα

2
fffffffffffffffffffffffffffffffs
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

  

 tan α
2
ffffff=F 1@ cosα

1 + cosα
ffffffffffffffffffffffffffffffffs
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

  

 =
1@ cosα

sinα
ffffffffffffffffffffffffffffffff  

 =
sinα

1 + cosα
fffffffffffffffffffffffffffffff  

Product-to-Sum Formulas 
 sinαsinβ = 1

2
ffffcos α@β

b c

@ cos α + β
b c

D E

  

 cosαcosβ = 1
2
ffffcos α@β

b c

+ cos α + β
b c

D E

  

 sinαcosβ = 1
2
ffffsin α + β

b c

+ sin α@β
b c

D E

  

 cosαsinβ = 1
2
ffffsin α + β

b c

@ sin α@β
b c

D E

  

Sum-to-Product Formulas 
 sinα + sinβ =2sin

α + β
2
fffffffffffffffffffcos

α@β
2
ffffffffffffffffffff  

sinα@ sinβ = 2sin
α@β

2
ffffffffffffffffffffcos

α + β
2
fffffffffffffffffff 

cosα + cosβ =2cos
α + β

2
fffffffffffffffffffcos

α@β
2
ffffffffffffffffffff 

cosα@ cosβ =@2sin
α + β

2
fffffffffffffffffffcos

α@β
2
ffffffffffffffffffff 

Law of Sines 
 a
sin A
ffffffffffffffffff= b

sin B
ffffffffffffffffff= c

sin C
ffffffffffffffffff  

Area of an Oblique Triange 
 Area =

1
2
ffffbc sin A =

1
2
ffffab sin C =

1
2
ffffac sin B   

Law of Cosines 
  a2 = b2 + c2@2bc cos A   
 b2 = a 2 + c2@2ac cos B   
 c2 =a2 + b2

@2ab cos C   
Heron’s Formula 
 Area = s s@a

` a

s@b
` a

s@ c
` aq
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where  s = 1
2
ffffa + b + c
` a

  

Mollweide’s Formula 

 a + b
c
ffffffffffffffffff=

cos 1
2
ffffA@B
` a

sin 1
2
ffffC

ffffffffffffffffffffffffffffffffffffffffffffffff  

Law of Tangents 

 a@b
a + b
fffffffffffffffffff=

tan 1
2
ffffA@B
` a

tan 1
2
ffffA + B
` a

fffffffffffffffffffffffffffffffffffffffffffffff  

b@ c
b + c
ffffffffffffffffff=

tan 1
2
ffffB@C
` a

tan 1
2
ffffB + C
` a

fffffffffffffffffffffffffffffffffffffffffffffff 

a@ c
a + c
ffffffffffffffffff=

tan 1
2
ffffA@C
` a

tan 1
2
ffffA + C
` a

ffffffffffffffffffffffffffffffffffffffffffffffff 

Length of a Circular Arc 
 s = rθ  
 


