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FORMULAS

>

x.
Area ABD = Area ABE = —

y-h
Area CBD = Area CBF = —

Therefore...

>y
=

Area of Triangle ABC...

Area =

Sk

h=a-sinC

Therefore...

Area of Triangle ABC... Areq — a-b-sinC

a-sin B

SinA

Therefore...

a’?-sinB -sinC

Area of Triangle ABC... Area =
2-sinA

Copyright © 2001
TERRAMETRA RESOURCES
All Rights Reserved
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HERON'S FORMULA DERIVATION

Equation 1 Area = %

From triangle ABD... x% + h? = ¢?
Equation 2 x% =c? - h?
Equation 3 x =VcZ2—h?

From triangle CBD... (b —x)? + h? = a?

(b —x)? =a?—h?
Equation 4 b? — 2bx + x* = a® — h?
Substitute x and x? from Equations 3 and 2 into Equation 4 ...
b? —2bVcZ —h2 + (¢ — h?) = a® — h?
b% + c% —a? = 2bVc? — h?
Square both sides ... (b? + c? —a?)? = 4b%(c? — h?)

b2+c2—q?)’

( e ) — C2 _ hZ

2 (b2+c2—a2)2
4b2

h? =c¢

_ 4b2c?2—(b%+c2—a?)’

h2

4p2
B2 = (Zbc)z—(b2+c2—a2)2
- 4b2
B2 = [2bc+(b%+c2—a?)][2bc—(b?+c?-a?)]
- 4b?
B2 = [2bc+b2+c?—a?][2bc—b2—c?+a?]
- 4b?
B2 = [(b2+2bc+c?)-a?][a?~(b?—2bc+c?)]

4b2
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(b+c)?-a?]{a?-(b—c)?]

2 _ |
h* = 4b2
B2 = [(b+c)+al[(b+c)-a]l - [a+(b=c)]-[a—(b-C)]
- 4b2
hz __ (btc+a)(b+c—a)(a+b—c)(a—b+c)
- 4b2
hz __ (a+b+c)(b+c—a)(a+c—-b)(a+b-c)
- 4b2
hz __ (a+b+c)(a+b+c—-2a)(a+b+c-2b)(a+b+c—-2c)
- 4b2
. _ 2 _ P(P—2a)(P—2b)(P-2c)
Since P=a+b+c ... h® = e
, _ JP(P—2a)(P—2b)(P-2¢)
Equation 5 h = -~

Substitute h from Equation 5 into Equation 1 ...

Area = %b JP(P-2a)(P-2b)(P-2c)

2b

Area = i\/P(P —2a)(P — 2b)(P — 2¢)

Area = \/1—16 P(P — 2a)(P — 2b)(P — 2¢)

rea= ) (2) ()
rea= G-a)G-0) G-

Thus...

Given the three sides of a triangle (a, b, and c) ...

The area of the triangle is: Area = \/s(s—a)(s = b)(s — ¢)

Where the semi perimeter is: s=P/2= (a+b+c)/2
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