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Given :  

'O' is the incentre of ∆𝐴𝐵𝐶, OA = AG, AC= AF, OD = DE 

 

Claim :  

BEFG is concyclic 

 

Construction : 

 𝐵𝐷̅̅ ̅̅ , 𝐶𝐷̅̅ ̅̅ , 𝑂𝐶̅̅ ̅̅  constructed. 

 

Proof: 

 

O is the incentre of  ∆𝐴𝐵𝐶 ⟹ m∠𝑂𝐴𝐵 = 𝑚∠𝑂𝐴𝐶 

But 𝑚∠𝑂𝐴𝐵 =  𝑚∠𝐺𝐴𝐹  (opposite angle) ⟹ m∠𝑂𝐴𝐶 = 𝑚∠𝐺𝐴𝐹 

Now, in ∆𝑂𝐴𝐶& ∆𝐺𝐴𝐹 we have 𝑚∠𝑂𝐴𝐶 = 𝑚∠𝐺𝐴𝐹, 

OA= AG and AC = AF ⇒ ∆𝑂𝐴𝐶 ≅ ∆𝐺𝐴𝐹 (S-A-S) 

⟹ m∠𝑂𝐶𝐴 = 𝑚∠𝐴𝐹𝐺 But m∠𝑂𝐶𝐴 = 𝑚∠𝑂𝐶𝐵 as 'O' is incentre 

Hence m∠𝐴𝐹𝐺 = 𝑚∠𝑂𝐶𝐵     ---------------------------- (1) 

Since m∠𝐷𝐴𝐵 = 𝑚∠𝐷𝐴𝐶 we have BD=CD 

Let m∠𝐵𝐴𝐷 = 𝑚∠𝐶𝐴𝐷 = 𝜃 m∠𝐵𝐶𝐷 = 𝜃    (Angle inscribed in the same chord) 

m∠𝑂𝐶𝐴 = 𝑚∠𝑂𝐶𝐵 = 𝛽  ⟹ 𝑚∠𝐴𝐹𝐺 = 𝛽 

Now the exterior angle m∠𝐶𝑂𝐷 = (𝜃 + 𝛽) 

m∠𝑂𝐶𝐷 = 𝑚∠𝑂𝐶𝐵 + 𝑚∠𝐵𝐶𝐷 = (𝛽 + 𝜃) = (𝜃 + 𝛽) 

⟹ 𝑚∠𝐶𝑂𝐷 = 𝑚∠𝑂𝐶𝐷 ⟹ 𝐷𝑂 = 𝐷𝐶 

⟹ 𝐷𝑂 = 𝐷𝐶 = 𝐷𝐵 = 𝐷𝐸 (𝐴𝑠 𝐷𝑂 = 𝐷𝐸 𝑔𝑖𝑣𝑒𝑛) 

 Hence we can construct a circle with center. 

D and diameter 𝑂𝐸̅̅ ̅̅ , passing through B & C. 

⟹ 𝑚∠𝑂𝐸𝐵 = 𝑚∠𝑂𝐶𝐵 =  𝛽 

⟹ 𝑚∠𝐺𝐸𝐵 = 𝑚∠𝐺𝐹𝐵 =  𝛽 

⟹ BEFG are concyclic . -------------------- Proved 
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