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Law of Sines 

  

sin A( )
a

=
sin B( )

b
=

sin C( )
c  

Law of Cosines 

  c
2 = a2 + b2 − 2abcos C( )

 

Double Angle Identities 

  sin 2A( ) = 2sin A( )cos A( )   

  cos 2A( ) = 1− 2sin2 A( )  

  cos 2A( ) = 2cos2 A( )−1  

  cos 2A( ) = cos2 A( )− sin2 A( )  

  
tan 2A( ) = 2tan A( )

1−tan2 A( )   

Sum and Difference Identities 

  sin A+ B( ) = sin A( )cos B( ) + cos A( )sin B( )  
  sin A− B( ) = sin A( )cos B( )− cos A( )sin B( )  

  cos A+ B( ) = cos A( )cos B( )− sin A( )sin B( )  

  cos A− B( ) = cos A( )cos B( ) + sin A( )sin B( )
 

  
tan A+ B( ) = tan A( )+tan B( )

1−tan A( ) tan B( )  

  
tan A− B( ) = tan A( )−tan B( )

1+tan A( ) tan B( )
Half Angle Identities 

  
sin A

2( ) = ±
1−cos A( )

2
 

  
cos A

2( ) = ±
1+cos A( )

2
 

  
tan A

2( ) = 1−cos A( )
sin A( )  

Product-to-Sum Identities 

  
sin A( )sin B( ) = 1

2
cos A− B( )− cos A+ B( )⎡⎣ ⎤⎦  

  
cos A( )cos B( ) = 1

2 cos A− B( ) + cos A+ B( )⎡⎣ ⎤⎦  

  
sin A( )cos B( ) = 1

2
sin A− B( ) + sin A+ B( )⎡⎣ ⎤⎦  

 

Dot Product 

   
!v ⋅ !w = v1w1 + v2w2  

Angle Between Vectors 

   
cos θ( ) =

!v ⋅ !w
!v !w

 

Euler’s Formula 

  rei⋅θ = r cos θ( ) + r sin θ( ) ⋅ i  

Sum-to-Product Identities 

  
sin A( ) + sin B( ) = 2sin

A+ B
2
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sin A( )− sin B( ) = 2cos

A+ B
2
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cos A( ) + cos B( ) = 2cos

A+ B
2
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cos A( )− cos B( ) = −2sin

A+ B
2
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Conic Sections:  Ellipses 

Implicit Equation: 
  
1=

x−h( )2
a2 +

y−k( )2
b2  

Parametric System: 
  

x = acos t( ) + h

y = bsin t( ) + k

⎧
⎨
⎪

⎩⎪
 

Sum of Sine and Cosine Identity 

  
A1 sin ωt( ) + A2 cos ωt( ) = Asin ωt +φ( )  
where   A = A1

2 + A2
2  and 

  
tan φ( ) = A2

A1
, and  

φ  satisfies 
  
cos φ( ) = A1

A  and 
  
sin φ( ) = A2

A . 


