CONSERVATION OF LINEAR MOMENTUM AND THE CENTER OF MASS :





Let us define the Linear Momentum of the system, LMS(t), as follows :





	LMS(t)    =   M1 V1(t)   +   M2 V2(t)   +   M3 V3(t)





Therefore,





	� EMBED Equation.2  ��� LMS(t)   =   M1  � EMBED Equation.2  ���V1(t)   +   M2  � EMBED Equation.2  ���V2(t)   +   M3  � EMBED Equation.2  ���V3(t)





Let us now set up the Gravitional Force of attraction between the three point-masses as follows :





	F12	is the Gravitational Force acting on mass m1 due to m2 , acting in the direction


		from m1 to m2.





	F21	is the Gravitational Force acting on mass m2 due to m1 , acting in the direction


		from m2 to m1.





	F23	is the Gravitational Force acting on mass m2 due to m3 , acting in the direction


		from m2 to m3.





	F32	is the Gravitational Force acting on mass m3 due to m2 , acting in the direction


		from m3 to m2.





	F31	is the Gravitational Force acting on mass m3 due to m1 , acting in the direction


		from m3 to m1.





	F13	is the Gravitational Force acting on mass m1 due to m3 , acting in the direction


		from m1 to m3.





Since the Gravitational Force of attraction between any two point-mass are equal and opposite, it follows then that :





	F12   +   F21   =   0





	F23   +   F32   =   0





	F31   +   F13   =   0





�
Therefore, applying the equation :





	Force   =   Mass   x   Acceleration





the total Force on m1 yields :





	M1  � EMBED Equation.2  ���V1(t)   =   F12   +   F13





the total Force on m2 yields :





	M2  � EMBED Equation.2  ���V2(t)   =   F23   +   F21





the total Force on m3 yields :





	M3  � EMBED Equation.2  ���V3(t)   =   F31   +   F32





Therefore,





	� EMBED Equation.2  ��� LMS(t)   =   M1  � EMBED Equation.2  ���V1(t)   +   M2  � EMBED Equation.2  ���V2(t)   +   M3  � EMBED Equation.2  ���V3(t)








                                  =   F12   +   F13   +   F23   +   F21   +   F31   +   F32





                                  =   F12   +   F21   +   F23   +   F32   +   F31   +   F13





                                  =            0           +            0           +            0





                                  =            0  





Therefore, the Linear Momentum of the system of the three point-masses is a constant vector and is invariant through time.


�
Let us now define the Mass Center (or the Center of Mass) as a point whose Position Vector, Rmc(t), at any time t is given by :





	MT  Rmc(t)   =   M1 R1(t)   +   M2 R2(t)   +   M3 R3(t)





	where	MT   =   M1   +   M2   +   M3





or,





	Rmc(t)   =   � EMBED Equation.2  ��� R1(t)   +   � EMBED Equation.2  ��� R2(t)   +   � EMBED Equation.2  ��� R3(t)





Therefore,





	MT  � EMBED Equation.2  ���Rmc(t)   =   M1  � EMBED Equation.2  ���R1(t)   +   M2  � EMBED Equation.2  ���R2(t)   +   M3  � EMBED Equation.2  ���R3(t)





	                          =   M1  V1(t)   +   M2  V2(t)   +   M3  V3(t)





	                          =   LMS(t)





Since LMS(t) is a constant vector and MT is constant scalar quantity, it follows that  � EMBED Equation.2  ���Rmc(t) is also a constant vector and is invariant through time.








Therefore,  once  the initial conditions are known at  t = t0, we can readily predict the Position of the Mass Center at any subsequent time  t = t1, by the following equation :








	Rmc(t1)   =   Rmc(t0)   +   (t1   -   t0)  � EMBED Equation.2  ���Rmc(t0)    








where 





	Rmc(t0)   =   � EMBED Equation.2  ��� R1(t0)   +   � EMBED Equation.2  ��� R2(t0)   +   � EMBED Equation.2  ��� R3(t0)





and





	� EMBED Equation.2  ���Rmc(t0)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���M1  � EMBED Equation.2  ���R1(t0)   +   M2  � EMBED Equation.2  ���R2(t0)   +   M3  � EMBED Equation.2  ���R3(t0)� EMBED Equation.2  ���
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