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SPH3U: Unit 1- Kinematics 

Relative Motion Activity  
 

Procedure: 
 
1. In a group of three arrange yourselves in the positions shown below (top view)  
2. Student A should throw the ball towards student B several times until a consistent speed is 

achieved  
 
3. Student A should step back several metres and run towards B and throw the ball in a manner similar to 

step 2 (B and C should note how the velocity of the ball has changed) 
 
4. Student A should return to his/her original position. Student B should run towards A as the ball is 

thrown from A to B.  Both B and C should note the velocity of the ball relative to both the ground and to 
B 

 
5. Student A should return to his/her original position. Student B should run away from A as the ball is 

thrown from A to B.  Both B and C should note the velocity of the ball relative to both the ground and to 
B 

 
Relative Motion Video Analysis 
 
Assume the velocity of the baseball is backwards and the truck is 
forwards 
 

What is the velocity of the baseball with respect to the truck? ( �⃗�𝑇𝐵 ) 

 
 
 
When the truck passes the line shown in the picture what is the velocity of the truck with respect to the ground? 

( �⃗�𝐺𝑇 ) 

 
 
Based your observations from the video what is the velocity of the ball with respect to the ground after it leaves 

the pitching machine ( �⃗�𝐺𝐵 )?  

 
 
Use this to create an equation relating the velocity of the ball with respect to the ground to the velocity of the 
ball with respect to the truck and the velocity of the truck with respect to the ground. 
 
 
 
 
If the pitching machine was facing forwards and able to fire the baseball forwards predict the velocity of the ball 
with respect to the ground? 
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