
Laws & Identities Cheat Sheet

Pythagorean Identities

sin2 𝜃 + cos2 𝜃 = 1

tan2 𝜃 + 1 = sec2 𝜃

cot2 𝜃 + 1 = csc2 𝜃

Double Angle Identities Half Angle Identities

sin(2𝜃) = 2 sin 𝜃 cos 𝜃 sin
𝜃

2
= ±

1 − cos𝜃

2

cos(2𝜃) = cos2 𝜃 − sin2 𝜃
cos(2𝜃) = 2 cos2 𝜃 − 1
cos(2𝜃) = 1 − 2 sin2 𝜃

cos
𝜃

2
= ±

1 + cos𝜃

2

tan(2𝜃) =
2 tan𝜃

1 − tan2 𝜃
tan

𝜃

2
= ±

1 − cos𝜃

1 + cos𝜃

Product / Sum Identities

sin𝛼 sin𝛽 =
1

2
cos 𝛼 − 𝛽 − cos 𝛼 + 𝛽

cos𝛼 cos𝛽 =
1

2
cos 𝛼 − 𝛽 + cos 𝛼 + 𝛽

sin𝛼 cos 𝛽 =
1

2
sin 𝛼 + 𝛽 + sin 𝛼 − 𝛽

cos𝛼 sin𝛽 =
1

2
sin 𝛼 + 𝛽 − sin 𝛼 − 𝛽

Law of Cosines

𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos መ𝐴 መ𝐴 = cos−1
𝑏2 + 𝑐2 − 𝑎2

2𝑏𝑐

𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 cos ෠𝐵 ෠𝐵 = cos−1
𝑎2 + 𝑏2 − 𝑐2

2𝑎𝑏

𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 cos መ𝐶 መ𝐶 = cos−1
𝑎2 + 𝑐2 − 𝑏2

2𝑎𝑐

Law of Sines

sin መ𝐴

𝑎
=
sin ෠𝐵

𝑏
=
sin መ𝐶

𝑐

Sum Identities

sin 𝛼 + 𝛽 = sin𝛼 cos 𝛽 + cos𝛼 sin𝛽

cos(𝛼 + 𝛽) = cos𝛼 cos 𝛽 − sin𝛼 sin𝛽

tan(𝛼 + 𝛽) =
tan𝛼 + tan𝛽

1 − tan𝛼 tan𝛽
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Co-Function Identities

sin
𝜋

2
− 𝜃 = cos 𝜃 sec

𝜋

2
− 𝜃 = csc𝜃

cos
𝜋

2
− 𝜃 = sin 𝜃 csc

𝜋

2
− 𝜃 = sec 𝜃

tan
𝜋

2
− 𝜃 = cot 𝜃 cot

𝜋

2
− 𝜃 = tan𝜃

Difference Identities

sin 𝛼 − 𝛽 = sin𝛼 cos 𝛽 − cos𝛼 sin𝛽

cos(𝛼 − 𝛽) = cos𝛼 cos 𝛽 + sin𝛼 sin𝛽

tan(𝛼 − 𝛽) =
tan𝛼 − tan𝛽

1 + tan𝛼 tan𝛽

Area of a Triangle 

Area =
1

2
𝑎𝑏 sin መ𝐶

Area =
1

2
𝑏𝑐 sin መ𝐴

Area =
1

2
𝑎𝑐 sin ෠𝐵

Special Angles

𝜽 𝐬𝐢𝐧𝜽 𝐜𝐨𝐬 𝜽 𝐭𝐚𝐧𝜽
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Odd & Even Identities

sin −𝜃 = −sin(𝜃) csc −𝜃 = −csc(𝜃)

cos −𝜃 = cos(𝜃) sec −𝜃 = sec(𝜃)

tan −𝜃 = −tan(𝜃) cot −𝜃 = −cot(𝜃)

Square Identities

sin2 𝜃 =
1

2
1 − cos 2𝜃

cos2 𝜃 =
1

2
(1 + cos 2𝜃 )

tan2 𝜃 =
1 − cos(2𝜃)

1 + cos(2𝜃)



Trigonometric Functions Cheat Sheet
Graphs of Trigonometric Functions

Hyperbolic Functions

sinh 𝑥 =
𝑒𝑥 − 𝑒−𝑥

2
csch𝑥 =

1

sinh 𝑥

cosh 𝑥 =
𝑒𝑥 + 𝑒−𝑥

2
sech 𝑥 =

1

cosh 𝑥

tanh 𝑥 =
sinh 𝑥

cosh𝑥
coth 𝑥 =

cosh 𝑥

sinh 𝑥
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Graphs of Inverse Trigonometric Functions

Graphs of Hyperbolic Functions

Degrees & Radians

θ = 𝛼 ×
180

𝜋
𝛼 = 𝜃 ×

𝜋

180

Inverse Trigonometric Functions

arcsin 𝑥 = sin−1 𝑥 = 𝑦 ⇔ sin 𝑦 = 𝑥 and −
𝜋

2
≤ 𝑦 ≤

𝜋

2

arccos 𝑥 = cos−1 𝑥 = 𝑦 ⇔ cos 𝑦 = 𝑥 and 0 ≤ 𝑦 ≤ 𝜋

arctan 𝑥 = tan−1 𝑥 = 𝑦 ⇔ tan𝑦 = 𝑥 and −
𝜋

2
< 𝑦 <

𝜋

2

Inverse Hyperbolic Functions

y = sinh−1 𝑥 = ln 𝑥 + 𝑥2 + 1

𝑦 = cosh−1 𝑥 = ln 𝑥 + 𝑥2 − 1 , 𝑦 ≥ 0

y = tanh−1 𝑥 =
1

2
ln

1 + 𝑥

1 − 𝑥

𝒂 × 𝐬𝐢𝐧 𝒃 𝒙 − 𝒄 + 𝒅

𝑎: amplitude 𝑐: horizontal shift

𝑏 ÷ 360°: period 𝑑: vertical shift


