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Speed and Velocity Data Sheet 
 
1. The concept is to push the cart so that it moves away from the motion sensor, increasing its position relative to 

the motion sensor, until it collides with the end stop and returns, measuring the position, velocity, and speed of 

the cart the entire time. If you or your lab partners aren't touching the cart as it travels, what do you think a 

graph of its Position versus Time will look like? 

  

In the first three spaces provided, sketch your prediction graphs of Position vs. Time, Velocity vs. Time, and 

Speed vs. Time for one trip down the track and back.  

  Position vs. Time Prediction          Velocity vs. Time Prediction 

 
 
 
 
 
 
 
 
 
 
 
          Speed vs. Time Prediction  

 

 

 

 

 

 

 

 

2. What would happen to the cart if there were no bumper on the track? 

 

                               

 

 

 

3. Velocity is a vector quantity that includes direction. If the motion sensor measures 2.5 m/s as the velocity of a 

constant speed cart moving away from the sensor, it would then read -2.5m/s of the cart moving in the opposite 

direction. If the cart was moving towards the sensor at 2.5 m/s, what would be its speed when it is moving in the 

opposite direction? Justify your answer. 

 

                              



   

4. In the next three spaces provided, draw your data from your graphs of Position vs. Time, Velocity vs. Time, and 

Speed vs. Time for one trip down the track and back. 

  Position vs. Time 

 

 Velocity vs. Time  

 



 

   

 Speed vs. Time  

 

  5. On the Position vs. Time graph, the slope of the graph is the speed of the cart. Calculate the slope when the cart 

was moving away and then calculate the slope when it was moving towards the sensor. Show your work and 

then record on the data table. 

 

 

 

 

 

 

  6. On the Velocity vs. Time graph, determine the average velocity when the cart was moving away from the sensor. 

Then determine the average velocity when the cart is moving towards the sensor. Record these values in the 

data table. 

  7. On the Speed versus Time graph, determine the average speed for the entire time the cart was moving. Record 

this value in the data table. 

Data Table 

Parameter Values 

Speed (slope) of cart moving away on Position vs. Time  

Speed (slope) of cart moving towards on Position vs. Time  

Average velocity moving away on Velocity vs. Time  

Average velocity moving towards on Velocity vs. Time  

Average speed of cart on Speed vs. Time  



   

8. How does the value you calculated for speed moving away from the motion sensor compare to the value of the 

speed moving towards the sensor for the Position vs. Time graph? Explain. 

                               

                               

 

9. How do your values compare of speed and velocity moving away from the motion sensor? Explain. 

                               

                               

 

10. How do your values compare of speed and velocity moving toward the motion sensor? Explain. 

                               

                               

 

11. You may have noticed that the speed of the cart slightly decreased as the cart moved along the track, both 

moving away from the motion sensor and moving toward the motion sensor. What are two different reasons that 

would account for this decrease? 

                               

                               

                               


