How fast do you walk?

Purpose

Students will use a Motion Detector to obtain a distance-time graph as they walk away from and then toward the Motion Detector. They will analyze the graph to find where their speed was fastest and slowest. Students will then calculate their average speed at various points and compare it to the average speed for the entire distance.

Time Requirements

30 minutes

Advance Preparation 

•
Install the EasyData application on the calculators.

•
Prepare an unobstructed area in front of the motion sensor that is at least 2 meters long and at least 2 meters wide. The motion sensor must have the object that it is measuring in view at all times.

Safety Information

Remind students to review all safety precautions and to observe laboratory rules.

Teaching Tips

•
Before beginning the activity, discuss the difference between average speed and instantaneous speed. The average speed is the total distance traveled divided by the amount of time it took to travel that distance. In this activity, students will determine their average speed and approximate instantaneous speed over a short time interval. 

•
Review that if speed is constant, the graph of the motion on a distance-time graph will be a straight line, and the steepness of the line 


is related to the speed. If speed is not constant, the graph of the motion is not a straight line. The instantaneous speed is the steepness of the graph at a single point. An approximate value for instantaneous speed can be calculated by finding the average speed in a short time interval.

Extensions

Another graph that is available in the EasyData application is a velocity-time graph. After students have obtained their data and determined average speeds, ask them to prepare a graph of time and their average speeds. Have them choose the velocity-time graph option and compare this graph to their average speed graph. 

Pre-Lab Answers

1.
1.9 m/s; 1.2 m/s

2.
The steepness of the line on the graph is greater if you walk quickly.

3.
Your speed was fastest at points where the line on the graph is the steepest.

4.
It will be a horizontal line during that time because your distance from the detector ​didn’t change.

A sample distance-time graph is shown below.

