
Relative Velocity in 1D

vA/G = 2 m/s vB/G = 3 m/s

A B

VO/G means the speed of the object to the ground

From the perspective of A, how fast and in what direction is B moving?

From the perspective of B, how fast and in what direction is A moving?

Note  𝑣  𝐵 𝐴 = − 𝑣  𝐴 𝐵

 𝑣  𝐵 𝐴 = +1 𝑚/𝑠

 𝑣  𝐴 𝐵 = −1 𝑚/𝑠



Relative Velocity in 2D

vA/G = 2 m/s

vB/G = 3 m/s

A
B

VO/G means the speed of the object to the ground

From the perspective of A, how fast and in what direction is B moving?

From the perspective of B, how fast and in what direction is A moving?

 𝑣  𝐵 𝐴 = { −2  𝒊 + 3  𝒋 } 𝑚/𝑠

Note  𝑣  𝐵 𝐴 = − 𝑣  𝐴 𝐵
 𝑣  𝐴 𝐵 = { +2  𝒊 − 3  𝒋 } 𝑚/𝑠



•Velocity of A relative to B.

•How fast B says A moves.

 𝑣𝐴/𝐵 =  𝑣𝐴/𝐺 −  𝑣𝐵/𝐺

 𝑎𝐴/𝐵 =  𝑎𝐴/𝐺 −  𝑎𝐵/𝐺

 𝑟𝐴/𝐵 =  𝑟𝐴/𝐺 −  𝑟𝐵/𝐺

•Relationship hold for position 
and acceleration as well.


