
  

 

 Right triangle definition 
0

2
πθ< <  or 0 90θ° < < °

 

 

oppositesin
hypotenuse

θ =  

adjacentcos
hypotenuse

θ =  

oppositetan
adjacent

θ =  
 

 sin
1
y yθ = = 1csc

y
θ =

cos
1
x

xθ = =
1

sec
x

θ =  

tan y
x

θ =  cot x
y

θ =

Domain 
 
sinθ  , θ  can be any angle 
cosθ , θ  can be any angle 

tanθ , 
1 , 0, 1, 2,
2

n nθ π⎛ ⎞≠ + = ± ±⎜ ⎟
⎝ ⎠

cscθ , , 0, 1, 2,n nθ π≠ = ± ± …  

secθ , 
1 , 0, 1, 2,
2

n nθ π⎛ ⎞≠ + = ± ±⎜ ⎟
⎝ ⎠

cotθ , , 0, 1, 2,n nθ π≠ = ± ± …  
 Range 

1 sin 1θ− ≤ ≤  

csc 1 and csc 1θ θ≥ ≤ −

1 cos 1θ− ≤ ≤  

sec 1 andsec 1θ θ≥ ≤ −

tanθ−∞ ≤ ≤ ∞ cotθ−∞ ≤ ≤ ∞  

θ  
adjacent 

opposite 
hypotenuse 

x

y

( ),x y

θ

x

y
1

Formulas and Identities 
Tangent and Cotangent Identities 

sin costan cot
cos sin

θ θθ θ
θ θ

= =  

1 1csc sin
sin csc

1 1sec cos
cos sec

1 1cot tan
tan cot

θ θ
θ θ

θ θ
θ θ

θ θ
θ θ

= =

= =

= =

 

Pythagorean Identities 
2 2

2 2

2 2

sin cos 1
tan 1 sec
1 cot csc

θ θ

θ θ

θ θ

+ =

+ =

+ =

 

Even/Odd Formulas 

( ) ( )
( ) ( )
( ) ( )

sin sin csc csc

cos cos sec sec

tan tan cot cot

θ θ θ θ

θ θ θ θ

θ θ θ θ

− = − − = −

− = − =

− = − − = −

 

Periodic Formulas 
( ) ( )
( ) ( )
( ) ( )

sin 2 sin csc 2 csc

cos 2 cos sec 2 sec

tan tan cot cot

n n

n n

n n

θ π θ θ π θ

θ π θ θ π θ

θ π θ θ π θ

+ = + =

+ = + =

+ = + =
Double Angle Formulas 

( )
( )

( )

2 2 2

2

2

sin 2 2sin cos

cos 2 cos sin 2cos 1
1 2sin

2 tantan 2
1 tan

θ θ θ

θ θ θ θ

θ
θθ
θ

=

= − = −

= −
=

−

 

Half Angle Formulas 

( )( )

( )( )
( )
( )

2

2

2

1sin 1 cos 2
2
1cos 1 cos 2
2
1 cos 2

tan
1 cos 2

θ θ

θ θ

θ
θ

θ

= −

= +

−
=

+

 

Sum and Difference Formulas

 
( )
( )

( )

sin sin cos cos sin

cos cos cos sin sin
tan tantan

1 tan tan

α β α β α β

α β α β α β
α βα β

α β

± = ±

± =

±
± =

∓

∓

 

Product to Sum Formulas
 

( ) ( )

( ) ( )

( ) ( )

( ) ( )

1sin sin cos cos
2
1cos cos cos cos
2
1sin cos sin sin
2
1cos sin sin sin
2

α β α β α β

α β α β α β

α β α β α β

α β α β α β

= − − +⎡ ⎤⎣ ⎦

= − + +⎡ ⎤⎣ ⎦

= + + −⎡ ⎤⎣ ⎦

= + − −⎡ ⎤⎣ ⎦
Sum to Product Formulas

 

sin sin 2sin cos
2 2

sin sin 2cos sin
2 2

cos cos 2cos cos
2 2

cos cos 2sin sin
2 2

α β α βα β

α β α βα β

α β α βα β

α β α βα β

+ −⎛ ⎞ ⎛ ⎞+ = ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

+ −⎛ ⎞ ⎛ ⎞− = ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

+ −⎛ ⎞ ⎛ ⎞+ = ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

+ −⎛ ⎞ ⎛ ⎞− = − ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 Cofunction Formulas 

sin cos cos sin
2 2

csc sec sec csc
2 2

tan cot cot tan
2 2

π πθ θ θ θ

π πθ θ θ θ

π πθ θ θ θ

⎛ ⎞ ⎛ ⎞− = − =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠
⎛ ⎞ ⎛ ⎞− = − =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠
⎛ ⎞ ⎛ ⎞− = − =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  

  

Trig Cheat Sheet 

 

Unit circle  
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c a

 

β  

γ
 

Law of Sines, Cosines  

 
Law of Sines 

sin sin sin
a b c

α β γ
= =  

Law of Cosines
 

2 2 2

2 2 2

2 2 2

2 cos
2 cos
2 cos

a b c bc
b a c ac
c a b ab

α

β

γ

= + −

= + −

= + −
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Sine

Cosine

Tangent

Cosecant

Secant

Cotangent

Arcsine Arccosine Arctangent

domain: [-1,1]
range: [-π/2,π/2]

domain: [-1,1]
range: [0,π]

domain: (-     ,     )
range: (-π/2,π/2)

∞ ∞
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