
Cash Award Question of April-2025 

 

In the picture, in ∆ABC, O is the Circumcentre. BD & CE are altitudes meeting 

at H. CO and BD meet BD at F. The perpendicular line drawn from F to CE 

meet CE at G. AH & GD meet at J. Prove: JG = JH. 

*** 
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Author’s Solution 
Construction:  

Draw the circumcircle of ∆𝑨𝑩𝑪. 𝑷roduce AH to meet CF & CB at K & L 

respectively.  

Produce CF to meet the circumcircle at M. Join BM. 

Proof: 

In ∆𝐴𝐸𝐶 & ∆𝑀𝐵𝐶, 

∠𝐶𝐴𝐸 = ∠𝐶𝑀𝐵     (Same segment) 

∠𝐴𝐸𝐶 = ∠𝑀𝐵𝐶 = 90°    (CM is diameter) 

∴ 3rd angles are equal. 

i.e.,  ∠𝐴𝐶𝐸 = ∠𝑀𝐶𝐵  

⟹ Adding ∠𝐻𝐶𝐹 to both sides, we get,  

∠𝐴𝐶𝐾 = ∠𝐻𝐶𝐵 -----------------------------------------(1) 

In ∆ 𝐴𝐶𝐾 & ∆ 𝐵𝐶𝐻, 

∠𝐶𝐴𝐾 = ∠𝐻𝐵𝐶    (∵ 𝐴𝐷𝐿𝐵 is concyclic) --------(2) 

(1)→ ∠𝐴𝐶𝐾 = ∠𝐻𝐶𝐵 

∴ 3rd angles are equal. 

i.e., ∠𝐹𝐻𝐶 = ∠𝐽𝐾𝐶 --------------------------------------(3) 

∠𝐹𝐺𝐶 = ∠𝐹𝐷𝐶 = 90°  (given) 

⟹ FGDC is concyclic. ----------------------------------(4) 

(3) → ∠𝐹𝐻𝐾 + ∠𝐾𝐻𝐶 = ∠𝐹𝐻𝐾 + ∠𝐻𝐹𝐾 

⟹ ∠𝐾𝐻𝐶 = ∠𝐻𝐹𝐾 

⟹ ∠𝐽𝐻𝐺 = ∠𝐻𝐹𝐾 

⟹ ∠𝐽𝐻𝐺 = ∠𝐽𝐺𝐻   (FGDC is concyclic ---(4) above) 

⟹ 𝐽𝐺 = 𝐽𝐻  -------------Proved. 
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