Given :

AABC is inscribed in the circle ABC. O is the orthocentre. AD, BE and CF are altitudes. AD, BE and
CF cut the circle at P,Q,R respectively. PR & PQ cuts BC at T&S.SM |,

Claim : RM =PT

Proof:

Letm£CRP = 0

= msSMP = Qas CR | SM

msPRC = m«PAC = 0

Inscribed in the arc PAC

Now in AAOE m£AEO =90 and

msLOAE = 0 = m£AOE = 90 — 0 ( Opposite angle)

= m«BOD =90 - 0

Inthe ABOD m£BDO =90 and m«BOD =90 — 6 = m«BOD = 0
m£ZCBQ = mzCAP = 6 =PC=CQ

m £CAQ = m4LCBP = 6 m4PQC = m«CPQ = 6
LetmzZBAP = a = m«BRP = m«4BQP = « (inscribed in the arc BAP)
Now in the right AAFO, m£ZAOF = 90— a = m«C0D =90—- «
Hence m£0CD = a = m£ZRCB = «

msZRCB = m4ZBAP = a«a = BR = BP

If mzAPQ = f3,then m£ABQ = fand m£BOD = 90 — 8 asm£ZBFO =90
Now, mzZBOF=msCOE —90— B

= msOCE = Bas m£OEC =90

= m£ZRCA = B Now m£ZRCA=ms£APQ = [ =AR=AQ and

And hence m£ACQ = mzZAPR = mzZABR = f8

Now in APTD& APSD m«TPD = m«SPD = f8

mzPDT = mzPDS = 90 ,PD common = APDT = APDS

= DT =DS

Similarly in ABPD & ABOD

m<BDP = m«BDO = 90, m«PBF=m20BD = 6,BD common
= ABPD = ABOD = 0D =PD

Now in the quadrilateral OTPS, OD =PD & DT = DS

= OTPS is a parallelogram

= OT || PSand OS || PT and OS=PT

OT || PS and OS || PT and OS=PT

= O0S | PT = OS |RT = O0S |RM

OS ||RM & SM || CR = ROSM is a parallelogram

= 0S = RM but OS = PT already proved

Hence RM = PT proved.
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