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Given :  

AC= AF 

OA = AG 

OD = DE 

O is incentre of ∆𝐴𝐵𝐶 

 

Construction :  

 Join OC, OB, BD, DC  

Proof:  

∠𝐵𝐴𝑂 = ∠𝑂𝐴𝐶     (O is incentre.  AO angle bisector) 

∠𝐵𝐴𝑂 =  ∠𝐺𝐴𝐹     (Vertically opposite) 

∴ ∠𝑂𝐴𝐶 =  ∠𝐺𝐴𝐹 

In ∆ 𝐺𝐴𝐹, ∆𝑂𝐴𝐶 

GA = AO ( given) 

AF = AC (given) 

∠𝐺𝐴𝐹 = ∠𝑂𝐴𝐶        (derived earlier) 

∴ ∆𝐺𝐴𝐹 ≅  ∆𝑂𝐴𝐶 

∠𝐴𝐶𝑂 =  ∠𝐴𝐹𝐺   -------------- (1) 

∠𝐴𝐶𝑂 =  ∠𝐵𝐶𝑂       (O is incertre. CO is bisector) 

∠𝐵𝐶𝐷 =  ∠𝐵𝐴𝐷       (same segment) 

             = ∠𝐷𝐴𝐶         (O is incentre) 

∴ ∠𝑂𝐶𝐷 =  ∠𝑂𝐶𝐵 + ∠BCD 

                 = ∠𝐴𝐶𝑂 + ∠𝐷𝐴𝐶 

                 = ∠𝐴𝐶𝑂 +  ∠𝑂𝐴𝐶 

Now, ∠𝐷𝑂𝐶 =  ∠𝑂𝐴𝐶 + ∠𝑂𝐶𝐴    (Exterior sum of interior opposite angle) 

∴ ∠𝐷𝑂𝐶 =  ∠𝑂𝐶𝐷 

⇒ DOC isosceles triangle 

OD = CD 

∠𝐷𝐴𝐶 =  ∠𝐷𝐴𝐵   ( O in centre) 

⇒ DC = DB       (equal chord subtend equal angle) 

∴ DB = OD 

DB = DE    (given) 

∴OD = BD = ED 

median is equal to half of side length. 

∴ ∠𝑂𝐵𝐸 = 90 

∠𝐴𝐶𝐵 =  ∠𝐴𝐷𝐵                (same segment) 

BD = DE 

∴ ∠𝐵𝐷𝐴 =  ∠𝐷𝐵𝐸 +  ∠𝐷𝐸𝐵 

                = 2 ∠𝐷𝐸𝐵          (BD = DE    ⇒  ∠𝐷𝐸𝐵 =  ∠𝐷𝐵𝐸) 

⇒ ∠𝐷𝐸𝐵 =  
1

2
∠𝐵𝐷𝐴 

=  
1

2
∠𝐴𝐶𝐵 



=  ∠𝐴𝐶𝑂           ------------- (2)     (O is incentre CO bisector) 

From (1) , (2) 

∠𝐴𝐶𝑂 =  ∠𝐷𝐸𝐵 = ∠𝐴𝐹𝐺 

⇒ ∠𝐺𝐸𝐵 =  ∠𝐺𝐹𝐵 

∴ GFEB quadrilateral is cyclic. 

(because angles in same segment are equal) 

**** 


