
Motion Sensor Lab
You've all been watching Mr. Z. demonstrating linear motion by running back and forth at the front of the
room. You've marvelled at his skills. You've laughed every time he slams into the door. You've probably
wished that you could do the same thing. Well, here's your chance!

In this lab, you will use an ultrasonic motion sensor to automatically make a displacement graph for
yourself as you walk down the length of the room. Your TI graphing calculators are a very useful resource
to have for physics. This activity requires the use of a TI83 or TI84 - it plugs into the motion sensor and
displays the graph. Split up into five groups, and make sure that each group has a working TI83 or TI84.

Please make sure your book bags aren't blocking the aisles between the desks; these are where you will be
walking back and forth.

You will also need a calculator program from Mr. Z. to do this experiment. The program is called "DVAT".
You will also need a motion sensor and a CBL (Calculator-Based Lab) setup.

1. Using the Motion Sensor

Once you have prgmDVAT and your sensor, find an aisle you can use. There can be two groups in the
space at the northern end of the room. The line you will be walkign along goes from back to front of the
classroom.

Plug your calculator into the CBL, and turn it on. Place the motion sensor and calculator on the windowsill,
with the motion sensor pointing down your aisle. For now, don't have anyone in the aisle. Run the program
DVAT. Select the menu option "Collect Data," then press Enter, when prompted, to start data collection.
The motion sensor will start clicking, and a line of dots will appear on the graph, representing the distance
to the first object that is in the line of the sensor; in this case, that should be the wall. The motion sensor will
find the distance six times every second, for 10 seconds.

1) The graph is marked off in m on the y axis. How far away is the wall?

You can find the velocity graph for the data set you just took by running the program again and selecting the
menu option "Plot velocity." Do this now.

2) How fast is the wall moving?

Now, have someone stand in the path of the motion sensor, and start collecting data again. As the motion
sensor is clicking, have the person slowly walk away from it. Copy the displacement, velocity, and
acceleration graphs into the space on the top of the next page.



3) Describe what the three graphs you just drew tell you. What can you see from the velocity or
acceleration graphs that was not clear from just the displacement graph?

This program DVAT also has six sample sata sets built into it. These are not real motion-sensor data; rather,
they are meant to display very clearly some possible features of these graphs. Pick two of the samples that
look interesting and copy them onto the back side of your homework sheet. In the next class period we will
have time to work more with the motion sensors.


