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 Area ABD  =  Area ABE  =  
𝑥⋅ℎ

2
 

 
 

 Area CBD  = Area CBF  =  
𝑦⋅ℎ

2
 

 
 
 
 
 
 
Therefore… 
 
 Area of Triangle ABC…   
 
 
 

 ℎ = 𝑎 ⋅ 𝑠𝑖𝑛 𝐶 

 
Therefore… 
 
 Area of Triangle ABC…   
 
 
 

 𝑏 =
𝑎⋅𝑠𝑖𝑛 𝐵

𝑠𝑖𝑛 𝐴
 

 
Therefore… 
 
 Area of Triangle ABC…   
 
 
 
 
 
 
 
 
 
 

𝐴𝑟𝑒𝑎 =
𝑎2 ⋅ 𝑠𝑖𝑛 𝐵 ⋅ 𝑠𝑖𝑛 𝐶

2 ⋅ 𝑠𝑖𝑛 𝐴
 

 

𝐴𝑟𝑒𝑎 =
𝑎 ⋅ 𝑏 ⋅ 𝑠𝑖𝑛 𝐶

2
 

𝐴𝑟𝑒𝑎 =
𝑏 ⋅ ℎ

2
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HERON’S FORMULA DERIVATION 
 

     Equation 1   𝐴𝑟𝑒𝑎 =  
𝑏∙ℎ

2
 

 
From triangle ABD…  𝑥2 + ℎ2 = 𝑐2 
 
     Equation 2   𝑥2 = 𝑐2 − ℎ2 
 

     Equation 3    𝑥 = √𝑐2 − ℎ2 

 
From triangle CBD…  (𝑏 − 𝑥)2 + ℎ2 = 𝑎2 
 
     (𝑏 − 𝑥)2 = 𝑎2 − ℎ2 
 
     Equation 4   𝑏2 − 2𝑏𝑥 + 𝑥2 = 𝑎2 − ℎ2 
 
Substitute 𝑥 and 𝑥2 from Equations 3 and 2 into Equation 4 … 
 

     𝑏2 − 2𝑏√𝑐2 − ℎ2 + (𝑐2 − ℎ2) = 𝑎2 − ℎ2 
 

     𝑏2 + 𝑐2 − 𝑎2 = 2𝑏√𝑐2 − ℎ2 
 
Square both sides …  (𝑏2 + 𝑐2 − 𝑎2)2 = 4𝑏2(𝑐2 − ℎ2) 
 

     
(𝑏2+𝑐2−𝑎2)

2

4𝑏2 = 𝑐2 − ℎ2 

 

     ℎ2 = 𝑐2 −
(𝑏2+𝑐2−𝑎2)

2

4𝑏2  

 

     ℎ2 =
4𝑏2𝑐2−(𝑏2+𝑐2−𝑎2)

2

4𝑏2  

 

     ℎ2 =
(2𝑏𝑐)2−(𝑏2+𝑐2−𝑎2)

2

4𝑏2
 

 

     ℎ2 =
[2𝑏𝑐+(𝑏2+𝑐2−𝑎2)]∙[2𝑏𝑐−(𝑏2+𝑐2−𝑎2)]

4𝑏2  

 

     ℎ2 =
[2𝑏𝑐+𝑏2+𝑐2−𝑎2]∙[2𝑏𝑐−𝑏2−𝑐2+𝑎2]

4𝑏2  

 

     ℎ2 =
[(𝑏2+2𝑏𝑐+𝑐2)−𝑎2]∙[𝑎2−(𝑏2−2𝑏𝑐+𝑐2)]

4𝑏2  
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     ℎ2 =
[(𝑏+𝑐)2−𝑎2]∙[𝑎2−(𝑏−𝑐)2]

4𝑏2  

 

     ℎ2 =
[(𝑏+𝑐)+𝑎]∙[(𝑏+𝑐)−𝑎] ∙ [𝑎+(𝑏−𝑐)]∙[𝑎−(𝑏−𝑐)]

4𝑏2  

 

     ℎ2 =
(𝑏+𝑐+𝑎)(𝑏+𝑐−𝑎)(𝑎+𝑏−𝑐)(𝑎−𝑏+𝑐)

4𝑏2
 

 

     ℎ2 =
(𝑎+𝑏+𝑐)(𝑏+𝑐−𝑎)(𝑎+𝑐−𝑏)(𝑎+𝑏−𝑐)

4𝑏2  

 

     ℎ2 =
(𝑎+𝑏+𝑐)(𝑎+𝑏+𝑐−2𝑎)(𝑎+𝑏+𝑐−2𝑏)(𝑎+𝑏+𝑐−2𝑐)

4𝑏2  

 

Since 𝑃 = 𝑎 + 𝑏 + 𝑐  …  ℎ2 =
𝑃(𝑃−2𝑎)(𝑃−2𝑏)(𝑃−2𝑐)

4𝑏2  

 

     Equation 5    ℎ =  
√𝑃(𝑃−2𝑎)(𝑃−2𝑏)(𝑃−2𝑐)

2𝑏
 

 
Substitute ℎ from Equation 5 into Equation 1 … 
 

     𝐴𝑟𝑒𝑎 =  
1

2
𝑏

√𝑃(𝑃−2𝑎)(𝑃−2𝑏)(𝑃−2𝑐)

2𝑏
 

 

     𝐴𝑟𝑒𝑎 =  
1

4
√𝑃(𝑃 − 2𝑎)(𝑃 − 2𝑏)(𝑃 − 2𝑐) 

 

     𝐴𝑟𝑒𝑎 =  √
1

16
𝑃(𝑃 − 2𝑎)(𝑃 − 2𝑏)(𝑃 − 2𝑐) 

 

     𝐴𝑟𝑒𝑎 =  √(
𝑃

2
) (

𝑃−2𝑎

2
) (

𝑃−2𝑏

2
) (

𝑃−2𝑐

2
) 

 

     𝐴𝑟𝑒𝑎 =  √
𝑃

2
(

𝑃

2
− 𝑎) (

𝑃

2
− 𝑏) (

𝑃

2
− 𝑐) 

 
Thus... 
 
Given the three sides of a triangle (a, b, and c) … 
 
 
The area of the triangle is:   
 
 
Where the semi perimeter is: 
 
 

𝐴𝑟𝑒𝑎 =  √𝑠(𝑠 − 𝑎)(𝑠 − 𝑏)(𝑠 − 𝑐) 

𝑠 = 𝑃/2 =  (𝑎 + 𝑏 + 𝑐)/2 


