
Proof of the Relative Velocity Formula
 
 
The figure below represents two coordinate systems A and B, and a point P. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• rPB is a vector representing the position of P relative to the system B 
• rPA represents the position of P relative to the system A 
• rBA is the position of system B relative to the system A 
[Each vector has the form r = (x, y)] 
 
We see from the figure that 
 

rPA = rPB + rBA
 

If we use the definition of instantaneous velocity,
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, to each term, then 

we obtained the desired result: 
 

vPA = vPB + vBA
 

 


