
    

Position: Match Graph Lab Instructions 

Background 

The terms “distance” and “distance traveled” are often used interchangeably in everyday language. We 

also describe another term in science, “displacement.”  

“Displacement” is the vector quantity describing a change in position. This can cause confusion when 

students begin their study of motion because the terms often have very different meanings when they are 

used in science. “Distance” refers to the amount of space between points, or how far something is away. In 

other words, it is a length. “Displacement” refers to the location (distance and direction) of an object.  

Displacement includes both direction and distance from some starting point. For example, if you tell 

someone the distance to your house from Wal-Mart, you would say, "five kilometers" (5 km). However, if 

you tell someone the displacement of your house (point A), you would say, "5 kilometers east of Wal-Mart 

(point B)."  

 

 

 

 

  

 

In this description, the distance is 5 km, the direction is east, and the starting point is Wal-Mart. The 

distance traveled is the total distance required to get from one place to another. 

Assuming you travel on a straight road to Wal-Mart, your distance traveled is 5 km and your position is 5 

km west of your home. Now, imagine that you turn around and travel from this position toward your 

house, going a distance of 2 km (point C). Your total distance traveled is then 7 km (5 km + 2 km), but 

your displacement is 3 km (5 km – 2 km) west of your house. In this example, the distance is 3 km, the 

direction is west, and the starting point is your house.  

Therefore, in this example, your displacement is the vector sum of 5 km away from your house and 2 km 

toward your house, resulting in a displacement of 3 km west of your house. 

For this activity, the motion sensor serves as the starting point. All motion is relative to the face of the 

motion sensor, with the motion away from the sensor being the positive direction. 

 

Materials and Equipment 

For each student or group: 

     Data Collection System   Motion Sensor    Textbook 

 

Procedure 

Part I - Moving away from the motion sensor 

Set Up 

1. Start a new experiment on the data collection system. 
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2. Connect the motion sensor to the data collection system, and make sure the motion sensor switch 

is in the far or “person” position. 

3. Place the motion sensor on a table such that you have at least two meters of clear space in front of 

the sensor and the face of the sensor is level with your midsection. 

4. Display Position on the y-axis of a graph with Time on the x-axis. 

5. Answer questions #1 and #2 on your data sheet. 

 

Collect Data  

NOTE: Read steps 6 through 9 before doing the steps. 

6. Position yourself approximately 40 cm in front of the motion sensor. Hold your textbook in front of 

you to serve as a more easily controlled target. 

7. Have your lab partner start recording a run of data. 

8. Stand completely still for 2 seconds, and then carefully move backwards as smoothly as possible 

(away from the motion sensor) for a few seconds. 

9. Stand still for 2 more seconds, and then have your lab partner stop recording data. 

 

Analyze Data 

10. Draw your graph of Position versus Time in the Data Analysis section under Graph 1. 

11. Repeat Part I except have the other person move so they can collect their data. 

 

Part II - Moving away from and then toward the motion sensor 

Set Up 

12. Use the same set up as in Part 1. 

 

Collect Data  

NOTE: Read steps 13 through 16 before doing the steps. 

13. Position yourself approximately 40 cm in front of the motion sensor. Hold your textbook in front of 

you to serve as a more easily controlled target. 

14. Have your lab partner start recording a run of data. 

15. Carefully move backwards as smoothly as possible (away from the motion sensor) for a few 

seconds, then stand still for 2 seconds. 

16. Carefully move approximately half way back toward the motion senor, and then have your lab 

partner stop recording data. 

 

Analyze Data 

17. Draw your graph of Position versus Time in the Data Analysis section under Graph 1. 

18. Clean up and put all of your equipment back where you found it. 

19. Answer the rest of the questions on the data sheet. 


