Tran Minh Tri used a question in tutorial * to first find the radius of the in-circle of a triangle before
proving the heron formula.

Heron formula: Area of a triangle = \/s(s —a)(s—b)(s—c)where2s=a+b+c

s—b)-(s—c)

, Where s is half the

Radius of the inscribed circle of a triangle is r = \/ (s-a)(

perimeter of the angle.

Side proof:

If a+B+y=180°then tana+tanf+tany=tana-tanf-tany

tano +tanf
1-tano-tanf
= tano +tanp = tan(o + B)- (1- tan o - tan B

We have, tan(o+p)=

When o+p+v=180°,
= oc+[32180°—y<:>tan(a+[3):—tany
and  tan(a+p+v)=0

tana +tanp +tany = tan(o + B)- (1 tano - tanB) + tany
tana +tanp +tany = tan(o + B)+ tany —tana - tan B - tan(a. + )

tana +tanp+tany =tan(o+ B +7y)-(1-tana-tanp-tany)+tana-tanp-tany

Hence, tano+tanf+tany=tana-tanp-tany if o+p+y=180°

Proof:



AB, BC and AC are tangents to the circle.

Tangents from an external point are equal in length, therefore, the sides of the triangle can be divided
using x, y and z as shown above, where

a=xty, b=y+z, C=Xx+z
Lot atb+c
S:(x+y)+(y42rz)+(x+z)=X+y+Z

The angles at the centre formed by perpendiculars to the
sides are o, 3 and y as shown above

In the triangle A,

tan%:§©x=rtan%

Similarly by considering triangle C and E,

y:rtan% and z:rtan%



x+y+z—r(tan0/+tan/+tan/)
x+y+z—r(tan0/ tan/ tan/) (%+%+%:180°)

x+y+z_r( ————— j

r’(X+y+2)=xyz
=Y
(x+y+2z)

Sy NS

S

By Tran Minh Tri

Extension to Heron formulae:
Area of triangle:
Area =rXx+rXy+rXxz
=r(x+y+2)
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=s(s—a)(s —b)(s — )
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