Brahmagupta’s Formula





Prove:  Area of a quadrilateral = � EMBED Equation.2  ���


		where s is the semiperimeter.


				s = � EMBED Equation.2  ���








�





Given:





Draw chord AC


Extend AB and CD so they meet at point P


� EMBED Equation.2  ��� 


Triangle PBC and Triangle PDA are similar.


The ratio of similarity is d/b











�








Area of Triangle PDA =� EMBED Equation.2  ���* Area of Triangle PBC


Area ABCD = Area of Triangle PBC - Area of Triangle PDA


	(A)			(T)





A = T - � EMBED Equation.2  ���*T = � EMBED Equation.2  ���T = � EMBED Equation.2  ���T





Applying Heron’s Formula:





		T = � EMBED Equation.2  ���


		s = � EMBED Equation.2  ���





Therefore, A=� EMBED Equation.2  ���








Using the similarity of Triangle PBC and Triangle PDA, we get the following substitutions:





1. � EMBED Equation.2  ���





   � EMBED Equation.2  ���





  ed + ad = fb


  � EMBED Equation.2  ���





  � EMBED Equation.2  ���





  � EMBED Equation.2  ���





  ed2 + ad2 = eb2 - cbd





  ed2 - eb2 = -(ad2 +cbd)





  e(d2 -b2) = -d(ad+cb)





  � EMBED Equation.2  ���





		or	


�


  � EMBED Equation.2  ���








2.  � EMBED Equation.2  ���





    � EMBED Equation.2  ���





   fd + cb = eb





 � EMBED Equation.2  ���








 � EMBED Equation.2  ���


� EMBED Equation.2  ���





  fd2 + cd2 = fb2 - abd





  fd2 - fb2 = -(cd2 + abd)





  f(d2 - b2) = -d(cd + ab)





  � EMBED Equation.2  ���





		or


�


  � EMBED Equation.2  ���








  � EMBED Equation.2  ���				� EMBED Equation.2  ���





 � EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���


�


� EMBED Equation.2  ���











(s- (e + a))





� EMBED Equation.2  ���


� EMBED Equation.2  ���  





� EMBED Equation.2  ���  





� EMBED Equation.2  ���


� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���


�


� EMBED Equation.2  ���





(s-(f+c))





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���








� EMBED Equation.2  ���





� EMBED Equation.2  ���


�


� EMBED Equation.2  ���








(s-b)





� EMBED Equation.2  ���


� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���





� EMBED Equation.2  ���


�


� EMBED Equation.2  ���








� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���


Therefore, � EMBED Equation.2  ���





where s is the semiperimeter :� EMBED Equation.2  ���.


