
Math 131 Unit 3 Formula sheet 
For Triangles ABC with sides a, b, c 

The Law of Sines 
 
sin𝐴𝐴
𝑎𝑎

=  
sin𝐵𝐵
𝑏𝑏

=  
sin𝐶𝐶
𝑐𝑐

 

 
The Law of Cosines 
 
𝑎𝑎2 =  𝑏𝑏2 +  𝑐𝑐2 − 2𝑏𝑏𝑐𝑐 cos𝐴𝐴 
 
𝑏𝑏2 =  𝑎𝑎2 +  𝑐𝑐2 − 2𝑎𝑎𝑐𝑐 cos𝐵𝐵 
 
𝑐𝑐2 =  𝑎𝑎2 +  𝑏𝑏2 − 2𝑎𝑎𝑏𝑏 cos𝐶𝐶 
 
Area 

𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎 =
1
2
𝑏𝑏𝑐𝑐 sin𝐴𝐴 

 

𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎 =
1
2
𝑎𝑎𝑐𝑐 sin𝐵𝐵 

 

𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎 =
1
2
𝑎𝑎𝑏𝑏 sin𝐶𝐶 

 
Heron’s Formula 
Let 𝑠𝑠 =  𝑎𝑎 + 𝑏𝑏 + 𝑐𝑐

2
 be the semiperimeter. 

 
𝐴𝐴𝐴𝐴𝐴𝐴𝑎𝑎 =  �𝑠𝑠(𝑠𝑠 − 𝑎𝑎)(𝑠𝑠 − 𝑏𝑏)(𝑠𝑠 − 𝑐𝑐) 
 
Unit Vector  

𝒖𝒖 =  
𝒗𝒗
‖𝒗𝒗‖

 

 
Find a Vector from its Direction and Magnitude 
𝒗𝒗 =  ‖𝒗𝒗‖ (cos𝛼𝛼 𝒊𝒊 +  sin𝛼𝛼 𝒋𝒋 )  
 
Angle between Vectors 
The angle, 0 ≤  𝜃𝜃 ≤  𝜋𝜋 , between two vectors 𝒖𝒖 and 𝒗𝒗 is given by 
 

cos 𝜃𝜃 =  
𝒖𝒖 ∙  𝒗𝒗
‖𝒖𝒖‖ ‖𝒗𝒗‖
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