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Trigonometric Functions 
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Trig Values for Special Angles 
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Graphing Trigonometric Functions 
𝑦𝑦 = 𝐴𝐴 sin(𝐵𝐵𝐵𝐵 + 𝐶𝐶)  𝑦𝑦 = 𝐴𝐴 cos(𝐵𝐵𝐵𝐵 + 𝐶𝐶) 

Amplitude = |𝐴𝐴| Period =
2𝜋𝜋
𝐵𝐵

 PhaseShift =
−𝐶𝐶
𝐵𝐵

 

 

Special Triangles 

30 – 60 – 90 Triangle:  45 – 45 – 90 Triangle:  

Law of Sines 
sin𝛼𝛼
𝐴𝐴

=
sin𝛽𝛽
𝐵𝐵

=
sin𝛾𝛾
𝐶𝐶

 

Law of Cosines 
𝑎𝑎2 = 𝑏𝑏2 + 𝑐𝑐2 − 2𝑏𝑏𝑏𝑏 cos𝛼𝛼 

𝑏𝑏2 = 𝑎𝑎2 + 𝑐𝑐2 − 2𝑎𝑎𝑎𝑎 cos𝛽𝛽 

𝑐𝑐2 = 𝑎𝑎2 + 𝑏𝑏2 − 2𝑎𝑎𝑎𝑎 cos𝛾𝛾 

Pythagorean Theorem 
𝑎𝑎2 + 𝑏𝑏2 = 𝑐𝑐2 
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Ratio Identities 
sin𝜃𝜃 =

1
csc𝜃𝜃

 

csc𝜃𝜃 =
1

sin𝜃𝜃
 

tan𝜃𝜃 =
sin𝜃𝜃
cos𝜃𝜃

 

cos𝜃𝜃 =
1

sec𝜃𝜃
 

sec𝜃𝜃 =
1

cos𝜃𝜃
 

cot𝜃𝜃 =
cos𝜃𝜃
sin𝜃𝜃

 

tan𝜃𝜃 =
1

cot𝜃𝜃
 

cot𝜃𝜃 =
1

tan𝜃𝜃
 

Co-function Identities 
sin𝜃𝜃 = cos(𝜋𝜋/2 − 𝜃𝜃) 

cos𝜃𝜃 = sin(𝜋𝜋/2 − 𝜃𝜃) 

tan𝜃𝜃 = cot(𝜋𝜋/2 − 𝜃𝜃) 

cot𝜃𝜃 = tan(𝜋𝜋/2 − 𝜃𝜃) 

sec𝜃𝜃 = csc(𝜋𝜋/2 − 𝜃𝜃) 

csc𝜃𝜃 = sec(𝜋𝜋/2 − 𝜃𝜃) 
 

Even/Odd Identities 
sin(−𝜃𝜃) = − sin(𝜃𝜃)  cos(−𝜃𝜃) = cos𝜃𝜃 

Pythagorean Identities 
sin2 𝜃𝜃 + cos2 𝜃𝜃 = 1  1 + tan2 𝜃𝜃 = sec2 𝜃𝜃   1 + cot2 𝜃𝜃 = csc2 𝜃𝜃 

Addition and Subtraction Identities 
sin(𝑥𝑥 + 𝑦𝑦) = (sin𝑥𝑥)(cos𝑦𝑦) + (sin𝑦𝑦)(cos𝑥𝑥) 

sin(𝑥𝑥 − 𝑦𝑦) = (sin𝑥𝑥)(cos𝑦𝑦)  −  (sin𝑦𝑦)(cos𝑥𝑥) 

cos(𝑥𝑥 + 𝑦𝑦) = (cos𝑥𝑥)(cos𝑦𝑦) − (sin𝑥𝑥)(sin𝑦𝑦) 

cos(𝑥𝑥 − 𝑦𝑦) = (cos𝑥𝑥)(cos𝑦𝑦) + (sin𝑥𝑥)(sin𝑦𝑦) 

tan(𝑥𝑥 + 𝑦𝑦) =
tan𝑥𝑥 + tan𝑦𝑦

1 − (tan𝑥𝑥)(tan𝑦𝑦) 

tan(𝑥𝑥 − 𝑦𝑦) =
tan𝑥𝑥 − tan𝑦𝑦

1 + (tan𝑥𝑥)(tan𝑦𝑦) 

Double-Angle Identities 
sin(2𝑥𝑥) = 2(sin𝑥𝑥)(cos𝑥𝑥) 

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

tan(2𝑥𝑥) =
2 tan𝑥𝑥

1 − tan2 𝑥𝑥
 



Power Reducing Formulas 
sin2 𝑥𝑥 =

1 − cos 2𝑥𝑥
2

 

cos2 𝑥𝑥 =
1 + cos 2𝑥𝑥

2
 

tan2 𝑥𝑥 =
1 − cos 2𝑥𝑥
1 + cos 2𝑥𝑥

 

Product-to-Sum Identities 
sin𝑥𝑥 cos𝑦𝑦 =

1
2

[sin(𝑥𝑥 + 𝑦𝑦) + sin(𝑥𝑥 − 𝑦𝑦)] 

cos𝑥𝑥 sin𝑦𝑦 =
1
2

[sin(𝑥𝑥 + 𝑦𝑦) − sin(𝑥𝑥 − 𝑦𝑦)] 

sin𝑥𝑥 sin𝑦𝑦 =
1
2

[cos(𝑥𝑥 − 𝑦𝑦) − cos(𝑥𝑥 + 𝑦𝑦)] 

cos𝑥𝑥 cos𝑦𝑦 =
1
2

[cos(𝑥𝑥 + 𝑦𝑦) + cos(𝑥𝑥 − 𝑦𝑦)] 

Sum-to-Product Identities 
sin𝑥𝑥 + sin𝑦𝑦 = 2 sin�

𝑥𝑥 + 𝑦𝑦
2

� cos�
𝑥𝑥 − 𝑦𝑦

2
� 

sin𝑥𝑥 − sin𝑦𝑦 = 2 cos �
𝑥𝑥 + 𝑦𝑦

2
� sin �

𝑥𝑥 − 𝑦𝑦
2

� 

cos𝑥𝑥 + cos𝑦𝑦 = 2 cos �
𝑥𝑥 + 𝑦𝑦

2
� cos �

𝑥𝑥 − 𝑦𝑦
2

� 

cos𝑥𝑥 cos𝑦𝑦 = −2 sin�
𝑥𝑥 + 𝑦𝑦

2
� sin �

𝑥𝑥 − 𝑦𝑦
2

� 

Half-Angle Identities 

cos
𝑥𝑥
2

= ±�
1 + cos𝑥𝑥

2
 

sin
𝑥𝑥
2

= ±�
1 − cos𝑥𝑥

2
 

tan
𝑥𝑥
2

=
1 − cos𝑥𝑥

sin𝑥𝑥
=

sin𝑥𝑥
1 + cos𝑥𝑥

 

  



Trig Graphs 

 

 

  



Inverse Trig Functions 
𝑦𝑦 = arcsin𝑥𝑥 (= sin−1 𝑥𝑥) 

𝑦𝑦 = sin(𝜃𝜃) 

 

𝑦𝑦 = sin−1(𝑥𝑥) 

 

Domain: −1 ≤ 𝑥𝑥 ≤ 1 

Range: −𝜋𝜋
2
≤ 𝑦𝑦 ≤ 𝜋𝜋

2
 

𝑦𝑦 = arccos𝑥𝑥 (= cos−1 𝑥𝑥) 

𝑦𝑦 = cos(𝜃𝜃) 

 

𝑦𝑦 = cos−1(𝑥𝑥) 

 

Domain: −1 ≤ 𝑥𝑥 ≤ 1 

Range: 0 ≤ 𝑦𝑦 ≤ 𝜋𝜋 

𝑦𝑦 = arctan𝑥𝑥 (= tan−1 𝑥𝑥) 

𝑦𝑦 = tan(𝜃𝜃) 

 

𝑦𝑦 = tan−1(𝑥𝑥) 

 

Domain: −∞ ≤ 𝑥𝑥 ≤ ∞ 

Range: −𝜋𝜋
2

< 𝑦𝑦 < 𝜋𝜋
2

  

  

Radians and Degrees 
Converting Radians to Degrees: 𝜃𝜃 ⋅ 180

𝜋𝜋
 

Converting Degrees to Radians: 𝜃𝜃 ⋅ 𝜋𝜋
180

 

  



The Unit Circle 
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