
Separation of the Center-of-Mass

Define the center-of-mass

R = (m1r1 + m2r2)/(m1 + m2)

and

R = r2 – r1

T =
1

2
m1

˙ x 1
2 + ˙ y 1

2 + ˙ z 1
2( ) +

1

2
m2

˙ x 2
2 + ˙ y 2

2 + ˙ z 2
2( )

For Homework: Rearrange to obtain r1 and r2 in terms of R and r and then show

T =
1

2
M ˙ X 2 + ˙ Y 2 + ˙ Z 2( ) +

1

2
µ ˙ x 2 + ˙ y 2 + ˙ z 2( )

where M = m1 + m2;     
1

µ
=

1

m1

+
1

m2

and

˙ R = ˙ X ̂  x + ˙ Y ̂  y + ˙ Z ̂  z 

˙ r = ˙ x ̂  x + ˙ y ̂  y + ˙ z ̂  z ,

where   ˆ x , ˆ y ,  and  ̂ z  are the usual unit vectors.
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