
II Prize Winner – Mr.Hrudananda Bhoi’s Solution 

Given: 

Arc ACB is a semicircle where C is the midpoint of  

the arc ACB. D is any point on the arc BC and CE 

is perpendicular to extended 𝐵𝐷̅̅ ̅̅  at E. 𝐸𝐺̅̅ ̅̅  ⊥ 𝐴𝐵̅̅ ̅̅   

and extended 𝐸𝐶̅̅̅̅  meets the arc AC at F. 𝐹𝐵̅̅ ̅̅  and 

𝐸𝐺̅̅ ̅̅  meets at O. We have to prove that EO= 
1

2
𝐴𝐵. 

Construction :  

Let X be the centre of the semicircle ie the midpoint of 𝐴𝐵̅̅ ̅̅ . Join 

𝐹𝑋̅̅ ̅̅ , 𝐸𝑋̅̅ ̅̅ , 𝐶𝑋̅̅ ̅̅ , 𝑂𝑋̅̅ ̅̅ . Extended 𝑂𝑋̅̅ ̅̅  meets 𝐵𝐸̅̅ ̅̅ at Z.  𝐹𝐵̅̅ ̅̅  and 𝑋𝐸̅̅ ̅̅  meets at Y. 

Proof: 

C is the midpoint of arc ACB and X is the centre. 

⇒ 𝐶𝑋̅̅ ̅̅ ⊥ 𝐴𝐵̅̅ ̅̅ , But 𝐸𝐺̅̅ ̅̅ ⊥ 𝐴𝐵̅̅ ̅̅  (Given) 

⇒ 𝐶𝑋̅̅ ̅̅ ∥  𝐸𝐺̅̅ ̅̅  

Now, m∠𝐵𝑋𝐶 = 90° ⇒ 𝑚∠𝐵𝐹𝐶 =  
1

2
 𝑚∠𝐵𝑋𝐶 = 45° 

In the right angled ∆𝐵𝐸𝐹 𝑚∠𝐵𝐹𝐶 = 90°, 𝑚∠𝐵𝐹𝐸 = 45° 

⇒  𝑚∠𝐸𝐵𝐹 = 45°  ⇒ 𝐵𝐸 = 𝐸𝐹  

Now, BE=EF and FX=BX (radius) 

⇒ BXFE is a kite and hence 𝑋𝐸̅̅ ̅̅ ⊥ 𝐵𝐹̅̅ ̅̅  

⇒ 𝐵𝑌̅̅ ̅̅ ⊥ 𝑋𝐸̅̅ ̅̅ , Further 𝐸𝐺̅̅ ̅̅ ⊥ 𝐵𝑋̅̅ ̅̅  

⇒ 𝑂 is the orthocentre of ∆𝐵𝐸𝑋 

⇒ 𝑋𝑂𝑍̅̅ ̅̅ ̅̅ ⊥  𝐵𝐸̅̅ ̅̅   ⟹ 𝑋𝑍 ̅̅̅̅ ̅ ∥  𝐶𝐸̅̅̅̅                 (As 𝐶𝐸̅̅̅̅ ⊥  𝐵𝐸̅̅ ̅̅  &  𝑋𝑍 ̅̅ ̅̅ ̅ ⊥ 𝐵𝐸̅̅ ̅̅  ) 

⇒ CEOX is a parallelogram (As 𝐶𝐸 ̅̅ ̅̅ ̅ ∥  𝑋𝑂̅̅ ̅̅  & 𝐶𝐸 ̅̅ ̅̅ ̅ ∥  𝐸𝑂̅̅ ̅̅ ) 

⇒ 𝐶𝑋 = 𝐸𝑂, But CX = 
1

2
 𝐴𝐵          (CX radius & AB diameter) 

⇒EO = 
𝟏

𝟐
 𝑨𝑩          ___________________________ Proved 


