
A B+

B

( )cos A B+

( )sin A B+
1

cos A

sin A
sin cosA B

sin sinA B

Trigonometric identities
Useful algebraic relationships can be proven between the basic trigonometric functions of sine, cosine and tangent. 

Geometric proof of 
the addition 
formulae

sin cos cos sin
tan( )

cos cos sin sin

tan tan
tan( )

1 tan tan

A B A B
A B

A B A B

A B
A B

A B

±± =

±± =

∓

∓

( )

2 2

2

sin sin cos cos sin

cos( ) cos cos sin sin

tan tan
tan( )

1 tan tan

sin 2 2sin cos

cos 2 cos sin

2 tan
tan 2

1 tan

A A A A A A

A A A A A A

A A
A A

A A

A A A

A A A

A
A

A

+ = +
+ = −

++ =
−

=

= −

=
−

( )

2 2

2 2

2

2 1
2

cos 2 cos sin

cos 2 1 sin sin

cos 2 1 2sin

sin 1 cos 2

A A A

A A A

A A

A A

= −
= − −
= −
= −

2 2cos 2 cos sinA A A= −

Double 
angle 
formulae

Squares of 
sine and 
cosine

Basic trigonometry

Addition formulae for tan
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A
B

cos sinA B

cos cosA B

sin( ) sin cos cos sin

cos( ) cos cos sin sin

A B A B A B

A B A B A B

+ = +
+ = −

( )
( )

( )

cos cos

sin sin

sin sin cos cos sin

cos( ) cos cos sin sin

A A

A A

A B A B A B

A B A B A B

± =

± = ±

± = ±
± = ∓

2 2sin cos 1θ θ+ =

( )

( )

2 2

2

2 1
2

cos 2 cos sin

cos 2 cos 1 cos

cos 2 2cos 1

cos 1 cos 2

A A A

A A A

A A

A A

= −

= − −

= −
= +

odd and 
even 
relationship



( )

2 2

sin 2 sin 2 cos cos 2 sin

cos(2 ) cos 2 cos sin 2 sin

sin 2 2sin cos

cos 2 cos sin

A A A A A A

A A A A A A

A A A

A A A

+ = +
+ = −

=
= −

Formulae for cubes of sine and cosine Addition formulae for inverses Addition of mixed sine and cosine

( )

( )

( )

( )

( )

1 2 2

1 1 1 2 2

1 2 2

1 1 1 2 2

sin sin cos cos sin

sin sin 1 sin 1 sin sin

sin

sin

sin sin sin 1 1

cos( ) cos cos sin sin

cos cos cos 1 cos 1 cos

cos

cos

cos cos cos 1 1

ta

A B A B A B

A B A B A B

a A

b B

a b a b b a

A B A B A B

A B A B A B

a A

b B

a b ab a b

−

− − −

−

− − −

± = ±

± = − ± −

=
=

± = − ± −

± =

± = − −

=
=

± = − −

∓

∓

∓

tan tan
n( )

A B
A B

±± =

( )

( )

2 2 2 2 2 2

2 2

2 2 1

sin cos

sin sin cos cos sin

cos

sin

tan

cos sin

sin cos sin tan b
a

a A b A

R A R A R A

R a

R b

b

a

R R a b

R a b

a A b A a b A

α α α

α
α

α

α α

−

±
± = ±

=
=

=

+ = +

= +

± = + ±

( )2 2sin 3 2sin cos cos cos sin sinA A A A A A A= + −

A A

k k

sink A sink A

sin 2k A

Area of an isosceles triangle can 
be calculated in two ways:
1 1
2 2sin 2 2 sin cos

sin 2 2sin cos

k k A k A k A

A A A

× = × ×
∴ =

cosk A
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ta

1

1 1 1

tan tan
n( )

1 tan tan

tan tan
tan

1 tan tan

tan

tan

tan tan tan
1

A B
A B

A B

A B
A B

A B

a A

b B

a b
a b

ab

−

− − −

±± =

± ± =  
 

=
=

± ± =  
 

∓

∓

∓

Other useful identities provable 
from addition formulae

( )

( )

( )

2 2 3

2 3

2 3

3

3 1
4

2 2

2

sin 3 2sin cos cos sin sin

sin 3 3sin cos sin

sin 3 3sin 1 sin sin

sin 3 3sin 4sin

sin 3sin sin 3

cos3 cos sin cos 2sin cos sin

cos3 cos 1 c

A A A A A A

A A A A

A A A A

A A A

A A A

A A A A A A A

A A

= + −
= −

= − −

= −
= −

= − −

= − −( )( )
( )

( )

( )

2

2 2

3 2

3 3

3

3 1
4

os cos 2sin cos sin

cos3 2cos 1 cos 2sin cos

cos3 2cos cos 2 1 cos cos

cos3 2cos cos 2cos 2cos

cos3 4cos 3cos

cos 3cos cos3

A A A A A

A A A A A

A A A A A

A A A A A

A A A

A A A

−

= − −

= − − −

= − − +

= −
= +


