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In AABC, the angle bisector of [JBAC and the perpendicular bisector of BC intersect at D, M is the
mid-point of BC. If AB # AC, prove that ABDC is a cyclic quadrilateral.

A

Let OBAD =6 =[CAD.
BM =MC, BC UMD
(OBAC =26
It is easy to show that ABMD [IACMD (S.A.S.)
0 BD = CD (corr. sides [1As)
ABCD is isosceles (2 sides equal)
Let UDBM = o = ODCM (base s isos. A)
AD BD AD

- =— and — = CD (sine rule on AABD and AACD)
sin(0 +B) sin® sin(0 +C) sin®

" BD=CD

AD _ BD  AD
sin(o + B) ~sin® sin(a + C)
sin(0 + B) = sin(a + C)
a+B=a+Cora+B+0a+C=180°
+ B#CU UABD + JACD = 180° o0

O

ABDC is a cyclic quadrilateral (opp. Us supp.)
Remark: M
If AB = AC, then the angle bisector and B a

the perpendicular bisector will overlap.

=&
A

They will intersect at infinitely many points. D,

We can find infinitely many points D1, D>, ---.

A, B, D, C are not necessary concyclic.
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Method 2

Let the circumcentre be O. Let E be the projection of A on

BC. Join OA, AE, OB. Let HODA =x .

UDAE = x (alt. Us, OD /] AE)

OCAE=0-x

OACE =90° — 0 + x ( sum of A)

LAOB =20ACE (O at centre twice [1 at (O) 0
=180° -20 + 2x

OA = OB = radii

DOAB = (180° — DAOB)+2 (O sum of A) B\ H £ C
=0-—x

UOAD =UBAD - JOAB =x D
0 OODA =OAD

OA = OD (sides opp. eq. Ls)

SoOA=0B=0C=0D

A, B, C, D are concyclic.
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