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DIWALI BUMPER PRIZE Rs.5000 WINNER - Mrs. Madhumitha’s Solution 

Given: 

ABCD is cyclic quadrilateral  

CB = CD ⇒ BCD is isosceles triangle. 

∆𝐶𝐷𝐵 = ∆𝐶𝐵𝐷    --------------------- (1) 

As 𝑀 is midpoint of D ⇒ CM Median and  

∠𝐶𝑀𝐵 = 90° = ∠𝐶𝐸𝐵 (given CE ⊥ AB) 

⇒ EMCB is cyclic quadrilateral 

As ABCD is cyclic quadrilateral  

∠𝐵𝐴𝐶 = ∠𝐵𝐷𝐶 = ∠𝐷𝐵𝐶 = ∠𝐶𝐴𝐷 =  𝛼        (let)  (by (1) 

⇒ AC is angle bisector of ∠𝐷𝐴𝐵 

𝐴𝐷

𝐴𝐸
=

𝐷𝑂

𝑂𝐵
  -----------(2) 

As EMCB is cyclic quadrilateral = ∠𝑀𝐸𝐶 = ∠𝑀𝐵𝐶 =  𝛼 

∠𝐴𝐸𝐺 = 180° − (90° − 𝛼 + 2𝛼) = (90° − 𝛼)   ----------(a) 

⇒ ∆𝐴𝐺𝐸 is isosceles ⇒ 𝐴𝐸 = 𝐴𝐺 -------------(3) 

𝐴𝐺

𝐴𝐸
=

𝐺𝑁

𝑁𝐸
⇒ 𝑵 𝒊𝒔 midpoint GE 

⇒AN is both median & Altitude 

⇒ ∠𝐴𝑁𝐺 = 90° 

In ∆ 𝐴𝐶𝐸, ∠𝐴𝐶𝐸 = 90° −  𝛼 = ∠𝐴𝐺𝐸   --- (by (a) 

⇒ AECG is cyclic Quadrilateral  

[AC& EG bisect at right angle and AG=AE ⇒ 𝐴𝐸𝐶𝐺 𝑖𝑠 kite ⇒ 𝐶𝐺 = 𝐶𝐸]  

In ∆𝐵𝐴𝐷, EG is transversal 

𝐵𝐸

𝐸𝐴
×

𝐴𝐺

𝐺𝐷
×

𝐷𝑀

𝑀𝐵
= 1 (𝑀 is midpoint  DM = MB)  (∆𝐴𝐺𝐸 is isosceles AG=AE) 

⇒ 𝐵𝐸 = 𝐺𝐷 ------------------------(4) 

Also BC = CD  (Given) & CE= CG (As 𝐴𝐸𝐶𝐺 is kite) 

⇒ ∆ 𝐶𝐺𝐸 ≅  ∆𝐶𝐸𝐵 (By SSS Congruency) 

⇒ ∠𝐴𝐺𝐶 = 90° 



As AECG is cyclic quadrilateral by Ptolemy’s Theorem 

(AE× 𝐺𝐶) + (𝐴𝐺 × 𝐸𝐶) = AC× 𝐸𝐺  ----------------(5) 

As AE=AG & GC=CE 

2(𝐴𝐸 × 𝐶𝐸) = 𝐴𝐶 × 𝐸𝐺 -------------------------- (6) 

Also EN × 𝑁𝐺 = 𝐴𝑁 × 𝑁𝐶  

(EM+MN) (MG –MN) = (AN x NC) 

(EM x MG) + (MN x MG) -  (EM x MN) - 𝑀𝑁2 = AN x NC 

(EM x MG) + MN x [MN+NG] – (EN-NM] x MN - 𝑀𝑁2=AN x NC 

As EN = NG (As N is midpoint EG) 

(EMx MG) + MN x (MN+NG) – (GN-NM) x MN - 𝑀𝑁2= AN x NC 

EMx MG + 𝑀𝑁2+MN xNG – NG x MN + 𝑀𝑁2-𝑀𝑁2= AN x NC 

EM x MG + 𝑀𝑁2= AN x NC --------------------(7) 

𝐸𝑀 × 𝑀𝐺

𝐶𝑁
= 𝐴𝑁 −  

𝑀𝑁2

𝐶𝑁
 

T.P.T 𝐴𝑁 −  
𝑀𝑁2

𝐶𝑁
= 𝐴𝑂 

AO = AN – ON  

=AN - √𝑂𝑀2 − 𝑁𝑀2 (∆OMN) ----------------- I 

∵ ∆𝑁𝐶𝑀~∆𝑀𝐶𝑂  (by AA axiom) 

𝑁𝐶

𝑀𝐶
=

𝐶𝑀

𝐶𝑂
=

𝑁𝑀

𝑀𝑂
⇒ 𝑂𝑀 =

𝑁𝑀 × 𝑀𝐶

𝑁𝐶
 

I-- becomes  

AO =AN -√
𝑀𝑁2×𝑀𝐶2

𝑁𝐶2 − 𝑀𝑁2 

=AN -√
𝑀𝑁2[𝑀𝐶2−𝑁𝐶2

𝑁𝐶2  

=AN - 
𝑀𝑁

𝑁𝐶
√𝑀𝐶2 − 𝑁𝐶2    

=AN - 
𝑀𝑁

𝑁𝐶
√𝑀𝑁2 

=AN - 
𝑀𝑁2

𝑁𝐶
  -------------------------- Hence Proved 


