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Construction: 

Join OB, OC, BD 

Proof: 

O → incenter of ∆𝐴𝐵𝐶. 

As  AO = AG and AC = AF and ∠𝑂𝐴𝐶 =  ∠𝐺𝐴𝐹 =  
𝐴

2
 

∆AOC ≅ ∆𝐴𝐺𝐹 

⟹ ∠𝐴𝐺𝐹 = 90°° +
∠𝐵

2
      ----------------- (1)   (as ∠𝐴𝑂𝐶 = 180° −

𝐴

2
−

𝐶

2
= 90° +

𝐵

2
 = ∠𝐴𝐺𝐹) 

Now, ∠𝐵𝑂𝐸 =  ∠𝐴𝐵𝑂 + ∠𝐵𝐴𝑂 =  
∠𝐴

2
+

∠𝐵

2
= 90° −

𝐶

2
 

And for 𝐴𝐵̅̅ ̅̅ ;  ∠𝐴𝐷𝐵 = ∠𝐴𝐶𝐵 = ∠𝐶         (as D lie on circumcircle) 

⟹ In ∆BDO;  ∠𝐷𝐵𝑂 = 90° −
∠𝐶

2
               ⟹ 𝐵𝐷 = 𝑂𝐷 

∠𝐵𝑂𝐷 = 90° −
∠𝐶

2
 

∠𝐵𝑂𝐷 =  ∠𝐶 

In ∆𝐵𝐸𝑂; 𝑂𝐷 = 𝐵𝐷 = 𝐷𝐸              ⟹ ∠𝑂𝐵𝐸 = 90° 

⟹ ∠𝐴𝐵𝐸 =  ∠𝐴𝐵𝑂 +  ∠𝑂𝐵𝐸 = 90° +
∠𝐵

2
= ∠𝐹𝐵𝐸   ---------------- (2) 

From (1) & (2)  

⟹ ∠AGF = ∠EGF = ∠FBE 

⟹ EBGF is a cyclic Quadrilateral    (i.e .,BEFG is concyclic) 

     --------------------------- Hence Proved 

 

    


