Cash Award Question of June 2024

In the picture, AB & CD are two chords cutting each other at E
perpendicularly. H is a point on CD such that ED = EH and FG is a diameter of
the circle passing through H. L, M & N are the midpoints of AB, FH & GH

respectively.
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Author's Solution

Construction:

Join AC & BC. FG is a diameter (given).

Mark the circumcircle P on FG.

Mark Q, the midpoint of PH.

Proof :

HN = 2HG (given)

And HM=%HF (given)

~ HM = %FG = Radius of the circle ----------- (1)
CE 1 AC (given)

CE = EH (given)

= H is the orthocentre of AABC (As per orthocentre theorem, available in

pages 22 & 23 of the book "Raja Climax's Theorems on Geometry", available
in this site).

Q is the midpoint of PH.

Q is the centre of the "Nine Points Circle" of AABC.

(1)— MN = radius of the circle =PF = PG

= MN = Diameter of the "Nine Points circle"

(Diameter of the Nine Points circle= Radius of the main circle)
(1)— PG = MN = Radius of the main circle

= MP = NG = HN

= Q is the midpoint of MN

And MN is the diameter of the Nine Points circle of AABC. We know that the
Nine Points circle of a triangle passes through the midpoints of its sides.

= the circle with 'MN' as diameter passes through "L" the midpoint of AB

LMLN = 90° Poved

Solution given by
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