World’s Hardest Easy Geometry Problem

'y U M&JWU/

Method 3 (Purely Geometric Approach)

E

Let P be a point on DB such that EP is the angle bisector of LAEB. 10°
Construct 4AP.

In AAEP& ABEP,

EP=EP (common)

ZAEP=/BEP=10° (by construction)

ZEAB=/EBA=80°

.. AE =BE (sides opp. eq. £s)
. AAEP = ABEP (SAS)
S LEAP=ZEBP=20° (corr. £Ls, =As)

ZLCAP=20°-10°=10°

ZPAB="70°—-10°=60°

ZAPB=180°-60°—-60° = 60° (£ sumof A)
. AAPB is an equil. A

.. AP=PB=AB (def. of equil. A)
Let them be y.

In AAEC & AEBP,
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LEAC=/ZBEP=10°
ZAEC= ZEBP=20°
AE =EB

S AAEC=AEBP

~EC=BP=y

(proved)
(proved)
(proved)
(ASA)

(corr. sides, = A's)

Extend AP to meet BE at Q. Construct DQ.

/DPQ = /APB = 60°
In ADAB & AQBA,
ZDAB = Z/QBA =80°
AB = BA

ZDBA= /QAB = 60°
. ADAB = AQBA
~.DB=04

Let them be x.

(vert. opp. £s)

(given)
(common)

(proved)

(ASA)

(corr. sides, = A's)

DP=DB-PB=x—y=0A4—PA=0P

. ZPDQ = /PQOD

_ 180°—60°
2

=60°

. ADPQ is an equil. A

..DQ=QP=DP=x-y

(base Zs, 1s0s. A)

(£ sumof A)

(def. of equil. A)
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ZPOD = ZQAB = 60°

DO/l AB (alt. Lseq.)

S ZLEQD = ZEBA=280° (corr. Zs, DQ// AB)

ZEDQ =180°—-20°—-80°=80° (£ sumof A)
/DEB= Z/DBE=20°

S ED=DB=x (sides opp. eq. £ s)
ZEDQ = ZEQD =80°

L EQ=ED=x (sides opp. eq. £s)

S CO=EQ-EC=x—-y=DQ
S LOCD = 20DC (base s, is0s. A)

180°—80°

2 50° (£ sumof A)

= ZACD=50°-30°=20°

Remarks:

1. This is the most famous proof. All the other proofs that can be found on the web employ the

same construction of straight lines.

2. It is a natural way to divide the isosceles triangle along the axis of symmetry. By doing so, we

are lucky to obtain equilateral triangles and parallel lines.

3. As it is purely deductive geometric approach, the proof is long and complicated, but an elegant

one.





