How Fast do You Walk?
Whether you walk fast or slow, your speed is almost always changing. When you walk from your classroom to the lunchroom, you may start out walking quickly. If the hall becomes crowded with other students, you probably will slow down. You can describe how fast you walked to the lunchroom by using your average speed for the entire trip or by your instantaneous speed at each point along the way. In this activity, you will use a Motion Detector to record your speed as you walk. By analyzing the graph, you can compare your instantaneous speed and average speed.

	What You’ll Investigate
	Goals
	Materials

	
	
	

	•
How does your instantaneous speed change as you walk?
•
How can you use a distance-time graph to determine when your speed is fastest and when it is slowest?

	Measure your change in distance as you walk.

Analyze a distance-time graph.

Estimate instantaneous speed.
Calculate average speed.

	TI-83 Plus or TI-84 Plus graphing calculator
link cable

EasyData application
Motion Detector and Data-collection interface

Or

CBR 2 or Go! Motion
meter stick

masking tape 


Safety Precautions

•
Always wear safety goggles.

Pre-Lab

1.
Suppose you walk in a straight line away from a table for a distance of 8 meters in 4.3 seconds. You then turn around and walk 8 meters toward the table in 6.8 seconds. What is your average speed as you walk away from the table? Toward the table? 

2.
Compare the steepness of a line on a distance-time graph when you walk quickly and when you walk slowly. 

3.
How can you determine where your speed is greatest by looking at a distance-time graph of motion? 

4.
If you walk away from a Motion Detector, stop, turn around, and walk back toward the sensor, what will the distance-time graph of your motion look like for the time you stopped and turned around? Why?
Part A: Preparing for Data Collection
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1.
Connect the Motion Detector.

a. Open the pivoting head of the Motion Detector. 

b. If the Motion Detector has a sensitivity switch, set it to Normal. 
c. Turn on the calculator and connect it to the Motion Detector. (This may require the use of a data-collection interface.)

2.
Set up EasyData for data collection.

a. Start the EasyData application, if it is not already running.

b. Select [image: image1.png](File)



 from the Main screen, and then select New to reset the application.

3.
Position the sensor on the edge of a surface about 50 cm above the floor. Flip up the pivoting head of the sensor so that it points along a horizontal, clear space about 2-m long. The Motion Detector must have the object that it is measuring in view at all times.

4.
Use a meter stick to measure a straight, 2-m path away from the Motion Detector. Use masking tape to mark the start and stop lines.

Figure 1
Part B: Collecting Data

1.
Stand with your back at least 45 cm from the Motion Detector. Have a partner select  on the calculator to begin data collection. When you hear the sensor clicking, begin walking along the path away from the sensor. Walk to the 2-m mark, turn around, and walk back. The entire trip should last 5 seconds.
2.
A distance-time graph will appear. Press [image: image2.png]


 or [image: image3.png]


 to move the blinking cursor along the data points. The time (x) and the corresponding distance (y) values will appear at the top of the screen. Find the distance values for each selected time listed in the Data Table. Write each of the distance values in the Data Table. Round each of the distance values to the nearest tenth of a meter.
3.
Sketch and label the graph in the space below.
Insert Graph Space
4.
When you are finished with the graph, select [image: image4.png][ Main |



 to return to the Main screen. 
5.
From the Main screen, select [image: image5.png][ Quit )



 and then select [image: image6.png]


 to quit the EasyData application. A message indicates that the collected data has been stored in calculator lists.
Cleanup and Disposal

1.
Turn off the graphing calculator and disconnect the sensor and Data-collection interface. 

2.
Return all equipment to the proper location as directed by your teacher. Answer the questions on the following page.
Data Table: Selected Data Points   (Put in Data Table)
Conclude and Apply

1.
Look at the distance-time graph of your data. Without looking at the data table, how can you tell where your speed was fastest and slowest? 

It was fastest where the curve is steepest. It was slowest when stopping and turning around, where the graph shows a horizontal line.
2.
Calculate the distance traveled during each time interval by subtracting the previous distance from the current distance. Calculate the change in time over each time interval by subtracting the previous time from the current time? 

3.
Calculate the total distance traveled by finding the sum of the values in the Distance Traveled column. Divide this value, by the total time it took to travel that distance, to obtain the average speed.
4.
Calculate the approximate instantaneous speed over each time interval. Record the information in the Data Table. Round your answers to the nearest tenth. You can obtain an approximate value for your instantaneous speed at each time interval by using this formula:
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5.
Compare your average speed to your approximate instantaneous speed. Is it possible for average speed to be greater than instantaneous speed? Explain.
Yes. You can move more slowly for a short period of time. Your instantaneous speed in this time period would be less than your average speed.
6.
Notice that the instantaneous speed varied as you walked. What would your graph have looked like if you had traveled the entire time at the same instantaneous speed?

It would look like an upside down V.






