
Trigonometric Identitiessin 𝜃 + 𝑛2𝜋 = sin 𝜃
cos 𝜃 + 𝑛2𝜋 = cos 𝜃
tan 𝜃 + 𝑛𝜋 = tan 𝜃

𝑟𝑎𝑑𝑖𝑎𝑛𝑠 =
𝜋

180
⋅ 𝑑𝑒𝑔𝑟𝑒𝑒𝑠

𝑑𝑒𝑔𝑟𝑒𝑒𝑠 =
180

𝜋
⋅ 𝑟𝑎𝑑𝑖𝑎𝑛𝑠

sin −𝜃 = −sin 𝜃
cos −𝜃 = cos 𝜃
tan −𝜃 = −tan 𝜃

sin 𝜃 ± 𝜋 = sin 𝜃
cos 𝜃 ± 𝜋 = cos 𝜃
tan 𝜃 ± 𝜋 = tan 𝜃

sin 2𝜃 = 2 sin 𝜃 cos 𝜃
cos2𝜃 = 1 − 2𝑠𝑖𝑛2𝜃
cos2𝜃 = 2𝑐𝑜𝑠2𝜃 − 1

sin +
cos +
tan +

sin +
cos  -
tan  -

sin  -
cos +
tan  -

sin  -
cos  -
tan +

x

y

12

3 4

sin 𝜃 ±
𝜋

2
= ±cos 𝜃

cos 𝜃 ±
𝜋

2
= ∓sin 𝜃

tan 𝜃 ±
𝜋

2
= −cot 𝜃

sin 𝜃 ± 𝛼 = sin 𝜃 cos𝛼 ± cos 𝜃 sin 𝛼
cos 𝜃 ± 𝛼 = cos 𝜃 cos𝛼 ∓ sin 𝜃 sin 𝛼

tan 𝜃 ± 𝛼 =
tan 𝜃 ± tan𝛼

1 ∓ tan 𝜃 tan 𝛼
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sin 𝜃 cos𝛼 =
sin 𝜃 + 𝛼 + sin 𝜃 − 𝛼

2

cos 𝜃 cos𝛼 =
cos 𝜃 + 𝛼 + cos 𝜃 − 𝛼

2

sin 𝜃 sin 𝛼 =
cos 𝜃 + 𝛼 − cos 𝜃 − 𝛼

2

sin 𝜃 + sin 𝛼 = 2 sin
𝜃 + 𝛼

2
cos

𝜃 − 𝛼

2

sin 𝜃 − sin 𝛼 = 2 sin
𝜃 − 𝛼

2
cos

𝜃 + 𝛼

2

cos 𝜃 + cos𝛼 = 2 cos
𝜃 + 𝛼

2
cos

𝜃 − 𝛼

2

cos 𝜃 − cos𝛼 = −2 sin
𝜃 + 𝛼

2
sin

𝜃 − 𝛼

2

sin−1 𝑥 ± sin−1 𝑦 = sin−1 𝑥 1 − 𝑦2 ± 𝑦 1 − 𝑥2

cos−1 𝑥 ± cos−1 𝑦 = cos−1 𝑥𝑦 ∓ 1 − 𝑥2 1 − 𝑦2

tan−1 𝑥 ± tan−1 𝑦 = tan−1
𝑥 ± 𝑦

1 ∓ 𝑥𝑦

sin
𝜃

2
= ±

1 − cos𝜃

2

cos
𝜃

2
= ±

1 + cos 𝜃

2

sign depends on quadrant of   
𝜃

2

Trig Identities

tan
𝜃

2
=

sin 𝜃

1 + cos𝜃
=
1 − cos𝜃

sin 𝜃

sin 𝜃 =
2 tan

𝜃
2

1 + tan
𝜃
2

2

cos𝜃 =
1 − tan

𝜃
2

2

1 + tan
𝜃
2

2

tan 𝜃 =
2 tan

𝜃
2

1 − tan
𝜃
2

2
𝑗 sin 𝜃 ≠ sin 𝜃 +

𝜋

2

𝑗 cos𝜃 ≠ cos 𝜃 +
𝜋

2

Trap:
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Trig Identities
complex forms

sin 𝜃 =
𝑒𝑗𝜃 − 𝑒−𝑗𝜃

2𝑗

cos 𝜃 =
𝑒𝑗𝜃 + 𝑒−𝑗𝜃

2

tan 𝜃 =
𝑒𝑗𝜃 − 𝑒−𝑗𝜃

𝑗 𝑒𝑗𝜃 + 𝑒−𝑗𝜃 𝑗 ≡ −1
𝑒𝑗𝜃 = cos𝜃 + 𝑗 sin 𝜃
𝑒𝑗𝜋 = −1

𝑒𝑗
𝜋
2 = 𝑗

ln 𝑒 = 1
ln −1 = 𝑗𝜋

ln ±𝑗 = ±
1

2
𝜋𝑗

ln 𝑥 + 𝑗𝑦 = ln 𝑟𝑒𝑗 𝜃+𝑛2𝜋

ln 𝑥 + 𝑗𝑦 = ln 𝑟 + 𝑗 𝜃 + 𝑛2𝜋

𝑟 = 𝑥2 + 𝑦2

𝜃 = tan−1
𝑦

𝑥

Leonhard Euler
1707 - 1783

sinh 𝜃 =
𝑒𝜃 − 𝑒−𝜃

2

cosh𝜃 =
𝑒𝜃 + 𝑒−𝜃

2

tanh 𝜃 =
𝑒𝜃 − 𝑒−𝜃

𝑒𝜃 + 𝑒−𝜃

sin 𝑗𝜃 = 𝑗 sinh 𝜃
cos 𝑗𝜃 = cosh𝜃
tan 𝑗𝜃 = 𝑗tanh 𝜃

sinh 𝑗𝜃 = 𝑗 sin 𝜃
cosh 𝑗𝜃 = cos𝜃
tanh 𝑗𝜃 = 𝑗 tan 𝜃

sinh
𝜃

2
=

sinh 𝜃

2 cosh𝜃 + 1

cosh
𝜃

2
=

cosh𝜃 + 1

2

tanh
𝜃

2
=
cosh𝜃 − 1

sinh 𝜃

𝑒 = lim
𝑛→∞

1 +
1

𝑛

𝑛

= 2.71828

hyperbolic identities
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