
Cash Award Question of July-2025 

 

In the picture, ∆ABC is inscribed in the circle. The angle bisector of ∠BAC 

meets the circle at D. DE ⊥ AB is drawn. F is the midpoint of AB.  

Prove: AC = 2EF. 

***** 
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Author's Solution July-2025 

 
Given : 

∆ABC is inscribed in the circle. The angle bisector of ∠BAC  

meets the circle at D. DE ⊥ AB. F is the midpoint of AB. 

To Prove:   

AC = 2EF   

Construction: 

Draw DG⊥AC produced.  

Join DC, DB & EG. Let EG & BC intersect at K. Join FK. 

Proof: 

AD is the bisector of ∠𝐴 

⇒ 𝐷𝐶 = 𝐷𝐵 ----------------------------(1) 

also ⇒ 𝐷𝐸 = 𝐷𝐺  ---------------------(2) (∵

𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑓𝑟𝑜𝑚 𝑎𝑛𝑦 𝑝𝑜𝑖𝑛𝑡 𝑜𝑛 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑏𝑖𝑠𝑒𝑐𝑡𝑜𝑟 𝑡𝑜 𝑡ℎ𝑒 𝑠𝑖𝑑𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑒𝑞𝑢𝑎𝑙) 

(1) & (2) → 

∆𝐷𝐸𝐵 ≅ ∆𝐷𝐺𝐶  (RHS Principle) 

⇒ EB=CG  -------------------------------(3)  

(2) → ∆𝐴𝐷𝐸 ≅ ∆𝐴𝐷𝐺     (RHS principle & AD is common) 

⇒ 𝐴𝐸 = 𝐴𝐺 ---------------------------(4) 

⇒  ∠𝐴𝐸𝐺 =  ∠𝐴𝐺𝐸  -----------------(5) 

EKG is a transversal of ∆𝐴𝐵𝐶 

⇒
𝐴𝐸

𝐸𝐵
×

𝐵𝐾

𝐾𝐶
×

𝐶𝐺

𝐺𝐴
= 1 (Menelaus Theorem) --------- (6)  

(3), (4) & (6) ⇒ BK = KC & K is the midpoint of BC. 

⇒ FK ∥ AC     (∵ 𝐹 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝐴𝐵 − 𝑔𝑖𝑣𝑒𝑛) -----------(7) 

⇒ 2FK = AC ------------------------------------------------ (8) 

(5) & (7) → 

∠𝐹𝐸𝐾 =  ∠𝐹𝐾𝐸 

⇒ 𝐸𝐹 = 𝐹𝐾 -----------------------------------------------(9) 

(8 )& (9) →  

AC = 2EF  ------------------------------------- Proved. 
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