
Trigonometric Identities and Formulas 
MATH 144 and MATH 147 

 
Radian/Degree Conversion 

Degrees to Radians:  Multiply by 
𝜋

180
 

 

Radians to Degrees:  Multiple by 
180°

𝜋
 

 
 
Arc Length 
𝑠 = 𝑟𝜃  (𝜃 in radians) 
 
 
Area of Sector 

𝐴 =
1

2
𝑟2𝜃  (𝜃 in radians) 

 
 
Angular Speed 

𝜔 =
𝜃

𝑡
   (𝜔, 𝜃 in radians) 

 
 
Linear Speed 

𝑣 =
𝑠

𝑡
=  

𝑟𝜃

𝑡
= 𝑟𝜔  (𝜔, 𝜃 in radians) 

 
 
Fundamental Identities 

tan 𝜃 =
sin 𝜃

cos 𝜃
                 cot 𝜃 =  

cos 𝜃

sin 𝜃
 

 

cot 𝜃 =
1

tan 𝜃
                  sec 𝜃 =

1

cos 𝜃
                 csc 𝜃 =

1

sin 𝜃
 

 
sin2 𝜃 + cos2 𝜃 = 1    tan2 𝜃 + 1 = sec2 𝜃    1 + cot2 𝜃 = csc2 𝜃 
 
sin(−𝜃) = − sin 𝜃      cos(−𝜃) = cos 𝜃       tan(−𝜃) = − tan 𝜃 
 
csc(−𝜃) = − csc 𝜃      sec(−𝜃) = sec 𝜃       cot(−𝜃) = − cot 𝜃 
 
 
Sum and Difference Identities 
cos(𝛼 + 𝛽) = cos 𝛼 cos 𝛽 − sin 𝛼 sin 𝛽 
cos(𝛼 − 𝛽) = cos 𝛼 cos 𝛽 + sin 𝛼 sin 𝛽 
 
sin(𝛼 + 𝛽) = sin 𝛼 cos 𝛽 + cos 𝛼 sin 𝛽 
sin(𝛼 − 𝛽) = sin 𝛼 cos 𝛽 − cos 𝛼 sin 𝛽 
 

tan(𝛼 + 𝛽) =  
tan 𝛼 + tan 𝛽

1 − tan 𝛼 tan 𝛽
 

 

tan(𝛼 − 𝛽) =  
tan 𝛼 − tan 𝛽

1 + tan 𝛼 tan 𝛽
 

 
 
 

 
Product-to-Sum Identities 

cos 𝛼 cos 𝛽 =
1

2
[cos(𝛼 + 𝛽) + cos(𝛼 − 𝛽)] 

sin 𝛼 sin 𝛽 =
1

2
[cos(𝛼 − 𝛽) − cos(𝛼 + 𝛽)] 

sin 𝛼 cos 𝛽 =
1

2
[sin(𝛼 + 𝛽) + sin(𝛼 − 𝛽)] 

cos 𝛼 sin 𝛽 =
1

2
[sin(𝛼 + 𝛽) − sin(𝛼 − 𝛽)] 

 
 
Sum-to-Product Identities 

sin 𝛼 + sin 𝛽 = 2 sin (
𝛼 + 𝛽

2
) cos (

𝛼 − 𝛽

2
) 

sin 𝛼 − sin 𝛽 = 2 cos (
𝛼 + 𝛽

2
) sin (

𝛼 − 𝛽

2
) 

cos 𝛼 + cos 𝛽 = 2 cos (
𝛼 + 𝛽

2
) cos (

𝛼 − 𝛽

2
) 

cos 𝛼 − cos 𝛽 = −2 sin (
𝛼 + 𝛽

2
) sin (

𝛼 − 𝛽

2
) 

 
 
Cofunction Identities 
cos(90° − 𝜃) = sin 𝜃       sin(90° − 𝜃) = cos 𝜃      
tan(90° − 𝜃) = cot 𝜃       cot(90° − 𝜃) = tan 𝜃        
sec(90° − 𝜃) = csc 𝜃       csc(90° − 𝜃) = sec 𝜃       
 
 
Double Angle and Half Angle Identities 
cos 2𝜃 = cos2 𝜃 − sin2 𝜃 = 2 cos2 𝜃 − 1 = 1 − 2 sin2 𝜃 
sin 2𝜃 = 2 sin 𝜃 cos 𝜃 

tan 2𝜃 =
2 tan 𝜃

1 − tan2 𝜃
 

 

cos
𝜃

2
= ±√

1 + cos 𝜃

2
 

sin
𝜃

2
= ±√

1 − cos 𝜃

2
 

tan
𝜃

2
= ±√

1 − cos 𝜃

1 + cos 𝜃
=

sin 𝜃

1 + cos 𝜃
=

1 − cos 𝜃

sin 𝜃
 

 
 
Law of Sines and Law of Cosines 
In any ∆𝐴𝐵𝐶,  

 
𝑎

sin 𝐴
=

𝑏

sin 𝐵
=  

𝑐

sin 𝐶
 

 
 𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos 𝐴 
𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 cos 𝐵 
𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 cos 𝐶 

 
 
 
    
 

 


