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Given :  

O is incentre 

OD = DE 

AC = AF 

OA = AG 

BEFG is concyclic. 

It's enough to prove that   ∠𝐸𝐺𝐹 = ∠𝐸𝐵𝐹.  
 

Construction :  

Join OB, OC & BD. Consider ∆𝑂𝐶𝐴 & ∆𝐴𝐺𝐹. 

∠𝐵𝐴𝑂 =  ∠𝑂𝐴𝐶           (∵ 𝐴𝑂 is angle bisector, as O is incentre, given ) 

∠𝐵𝐴𝑂 =  ∠𝐺𝐴𝐹            ( vertically opposite angle) 

∴ ∠𝐵𝐴𝑂 =  ∠𝑂𝐴𝐶 =   ∠𝐺𝐴𝐹, &  𝐴𝐶 = 𝐴𝐹,   𝑂𝐴 = 𝐴𝐺  Given 

∴ ∆𝑂𝐴𝐶 ≅ ∆𝐺𝐴𝐹          (By SAS Congruency) 

⟹ ∠𝐴𝐺𝐹 =  ∠𝐴𝑂𝐶 = 180° −  (
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2
)  [∵ 𝑂𝐶 is angle bisector ∠𝐶 

                                         = 180° −  (
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) ∠𝑂𝐴𝐶 + ∠𝐴𝐶𝑂 + ∠𝐴𝑂𝐶 = 180° 

                                           = 90° +  (
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)                
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+ ∠𝐴𝑂𝐶 = 180°] 

 
It's enough to prove that     

∠𝐸𝐵𝐹 = 90 +
𝐵

2
                                                     

∠𝑂𝐵𝐹 =
𝐵

2
                           (as CB is angle bisector of ∠𝐵 

∠𝐷𝐵𝑂 = ∠𝐷𝐵𝐶 + ∠𝐶𝐵𝑂 

              =∠𝐷𝐴𝐶 + ∠𝐶𝐵𝑂 =
𝐴
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  --------------(1) 

∠𝐷𝑂𝐵 = ∠𝑂𝐵𝐴 + ∠𝐵𝐴𝑂 =
𝐴

2
+

𝐵

2
  ----------- (2) (by exterior angle property ∆𝐴𝑂𝐵) 

from (1) & (2)  OD=DE=DB 

⇒ D is circumcentre of ∆ 𝐵𝐸𝑂  

⇒ ∠𝐸𝐵𝑂 = 90 

∴ ∠𝐸𝐵𝐹 = 90 +
𝐵

2
   ------------------- Hence Proved. 

Solution given by 

DR. M. RAJA CLIMAX 

Founder Chairman, 

 CEOA Group of Institutions 

Tamil Nadu, India 


