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Given :  

∆𝑨𝑩𝑪 is inscribed in the circle. Its altitudes 

AD, BE & CF are produced to meet at O, the 

 orthocentre.  AD produced meet the other side 

 of the circle at P. CF cuts the circle at Q. BF and  

PQ are produced to meet at R. 

To Prove  : 𝑶𝑩𝟐 = 𝑨𝑩 × 𝑩𝑹. 

Construction :  Join BP, BQ & OR 

 
 
Solution:  

∠𝑸𝑪𝑨 =  ∠𝑸𝑷𝑨 =  ∠𝑸𝑩𝑨 = 𝜶  (say) ---------------(1) (angles in the same segment) 

∠𝑩𝑬𝑪 =  ∠𝑩𝑭𝑪 = 𝟗𝟎° 

∴ 𝑩𝑬𝑭𝑪 is concyclic 

∴ ∠𝑨𝑩𝑬 =  ∠𝑨𝑪𝑭  = 𝜶 --------------------------(2) 

(1) & (2)→ 
∠𝑸𝑷𝑨 =  ∠𝑨𝑩𝑬= 𝜶 
⇒ ∠𝑹𝑷𝑶 =  ∠𝑹𝑩𝑶 = 𝜶 

⇒ 𝑹𝑷𝑩𝑶 𝒊𝒔 𝒄𝒐𝒏𝒄𝒚𝒄𝒍𝒊𝒄 

⇒  ∠𝑩𝑶𝑷 = ∠𝑩𝑹𝑷  = 𝜷  (say) --------------------------(3) 

(1) & (2) 𝒂𝒍𝒔𝒐 ⇒ ∠𝑸𝑩𝑭 = ∠𝑶𝑩𝑭 

⇒ 𝑩𝑹 is the perpendicular bisector of OQ 

⇒ ∠𝑶𝑹𝑩 = ∠𝑸𝑹𝑩  = 𝜷  -----------------------(4) 

(3) & (4) → ∠𝑶𝑹𝑩 = ∠𝑩𝑶𝑨 = 𝜷 ----------------(5) 

In ∆𝑶𝑹𝑩 &  ∆𝑨𝑶𝑩, 

∠𝑶𝑹𝑩 = ∠𝑨𝑶𝑩       [From (5) above] 

∠𝑶𝑩𝑹 = ∠𝑶𝑩𝑨       [ same angle]      
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⇒ 𝑶𝑩𝟐 = 𝑨𝑩 × 𝑩𝑹. ----------------------Proved 
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