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Given :  

∠𝐴𝐶𝐵 = 60° and CE bisects ∠𝐴𝐶𝐵 

AD⊥BC, AK⊥ 𝐵𝐾 

To prove : 𝐵𝐾2 = 𝐵𝐷2 + 𝐷𝐾2 + 2𝐴𝐾2 

In ∆ODC 

∠𝑂𝐶𝐷 = 30°       ∠𝑂𝐷𝐶 = 90° 

∴ It is 30° -60° -90°  right ∆ 

∴ OD = 
1

2
𝑂𝐶 

∠𝐷𝐴𝐶 = 90° − 60° = 30°      

∴ 𝑂𝐴 = 𝑂𝐶                      (∠𝑂𝐴𝐶 =  ∠𝑂𝐶𝐴 = 30° 

⟹ 𝑂𝐷 =  
1

2
𝐴𝑂      ⟹ 𝐴𝑂 =  

2

3
 𝐴𝐷 

According to concurrency theorem  

𝐴𝐺

𝑂𝐺
=

𝐴𝐷

𝑂𝐷
⟹  

𝐴𝐺

𝑂𝐺
=  

3

1
 

∴ AG = 
3

4
 × 𝐴𝑂 =  

3

4
×

2

3
  𝐴𝐷 =  

𝐴𝐷

2
 

∴ 𝐺 is midpoint of AD implies AG = GD = 
𝐴𝐷

2
 

∴ In ∆ 𝐴𝐾𝐷 , by Apollonius Theorem, 

𝐴𝐾2 + 𝐷𝐾2 = 2(𝐴𝐺2 + 𝐺𝐾2) 

AGK - Right ∆ 

𝐴𝐺2 = 𝐴𝐾2 + 𝐺𝐾2 

𝐴𝐾2 + 𝐷𝐾2 = 2𝐴𝐾2 + 2𝐺𝐾2 + 2𝐺𝐾2 

⟹ 𝐷𝐾2 =  𝐴𝐾2 + 4𝐺𝐾2 

⟹ 𝐷𝐾2 =  𝐴𝐾2 +4𝐴𝐺2 − 4𝐴𝐾2 

⟹ 𝐷𝐾2 + 3𝐴𝐾2 = (2𝐴𝐺)2 

⟹ 𝐷𝐾2 + 3𝐴𝐾2 = 𝐴𝐷2 

⟹  𝐷𝐾2 + 2𝐴𝐾2 − 𝐴𝐷2  + 𝐴𝐵2 = −𝐴𝐾2 +𝐴𝐵2                                     

⟹ 𝐷𝐾2 + 2𝐴𝐾2 + 𝐵𝐷2 = 𝐵𝐾2 


