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Technology ldea: Matching Graphs

Background:

Describing the motion of an object is easier if you are able to reliably record where
the object is at regular intervals. This can be accomplished with a motion sensor:

A motion sensor sends position data to a computer, which then plots data points on a
distance-time graph, representing where the object is at each time interval.
Depending on the shape of the graph, conclusions can be drawn regarding the
object's motion.

So how do you interpret the shape of a distance-time graph? It can be helpful to try
and match actual motion to an existing graph. In this activity, YOU will be the object,
and you will attempt to match your motion to a pre-existing distance-time graph.

The Question:

What is the relationship between the motion of an object — YOU — and a graph of
position and time for your motion?

Variables:

This experiment involves these variables: position and time. Identify and state the
manipulated, responding, and controlled variables in this investigation.

Materials:
* motion sensor
e USB link
* base and support rod
e computer and DataStudio software
Procedure:
Step 1:
Plug the sensor into the USB link (that is connected to the computer):
Open the DataStudio file "PO1 Position and Time.DS" in your DataStudio experiment
library folder. If you do not have the experiment library installed, you can download
it.
Step 2:

Upon opening the DataStudio file, you will be presented with a distance-time graph.
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Step 3:

Mount the motion sensor on a support rod so that it is aimed at your midsection
when you are standing in front of the sensor. Clear the area behind you so that you
can move at least 2 meters away from the motion sensor:

motion sensor

Position the computer monitor so you can see the screen while you move away from
the motion sensor.

Step 4:

When you are ready, stand in front of the motion sensor. Have a classmate start
data recording by pressing the "start" button. There is a three-second countdown
before data recording begins. The ‘cursor' on the vertical axis of the graph will move
up and down as you move forward and backward relative to the sensor. Use the
feedback from ‘cursor’ to find your best starting position.

Watch the plot of your motion on the graph and try to move so the plot of your
motion matches the position versus time plot already there.

Step 5:

Repeat the data recording process a second and a third time. Try to improve the
match between the plot of your motion and the plot already on the graph.

Analyze:

1. Note the shape of the graph of your motion. What is the description of this
motion? (Example: "Constant speed for 2 seconds followed by no motion for 3
seconds, etc.")

2. Use the "Fit" button above the graph to apply a linear fit for the middle
section of your best position versus time plot. You may want to resize the
graph to fit the data. The slope of this part of the position versus time plot is
the velocity during the selected region of motion. What is the slope of the line
of best fit for the middle section of your plot?

3. What would be the meaning of a steeper slope on the graph?
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Conclude and Apply:

4. What is the relationship between the motion of an object — YOU — and a graph
of position and time for your motion?

Extending:
5. Consider repeating this experiment, but instead of trying to match pre-made
data, try to match the graph of motion made by a classmate. Take turns

trying to match each other's motion. Once you have done so, answer Analyze
question #1 as it applies to the graphs of your motion.
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