10/2007

Calculus Lab: Data Collection with LoggerPro( 

Purpose:  To study how the temperature of an object changes over time.

Materials needed:  LabPro( collection device, AC adapter, stainless steel temperature probe, cup of hot water, cup of cold water.  Do not get the water until you are ready to use it.
Instructions:

1. To plug in the LabPro:  Find the V in Vernier on the front of the device.  The AC port is on the side of the device, near the V.   It is marked    
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Attach the AC adaptor to the LabPro, and plug it in.

2. Connect the LabPro to the wire coming out of the serial port of the computer.  The port is on the other side of the device, and is marked ioioi.

3. Connect the temperature probe to CH 1.

4. Start the LoggerPro software:  Click on Start … All Programs … Vernier Software … LoggerPro 2.1.1.  If it asks you any questions, just say Scan or OK.

You should see a graph set up to collect temperature vs. time.

At the bottom right of the screen, you should see the temperature of the room, in degrees Celsius.  Record this temperature for future use:

5. The graph may indicate that we are going to collect temperatures for 200 seconds, which is too long.  Click on the little clock icon above the graph.  Choose Sampling, and tell the computer that you want to collect data for 30 seconds.

6. Click on Collect to start collecting data.  Wait a few seconds and then plunge the probe into the hot water.  Leave it there until the device finishes collecting data; in fact, just leave it there even after it’s finished.  

7. Click somewhere inside the graph, and print that window.  On your printed copy, write a short description of the shape of the graph.

8. Click on the button at the top of the screen which looks like this: 
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 Then move the cursor along the curve again.  What do you learn??

9. Select the Analyze menu, and choose Examine.  The cursor will become a vertical line.  As you move the cursor across the screen, temperature and time values corresponding to the cursor position will be displayed.  Move the cursor to the point when the probe was first placed in the hot water.  How long did it take the probe to heat up to the temperature of the water?  Write that on your graph.

10. Save the file as an experiment file on the Z drive.  (File … Save).  Call this file HotH2O Heating.
11. Now we want to watch the temperature probe cool down.  (It should still be in the water.  If it’s not, put it back in and let it heat up.)

12. Choose Collect again.  Take the probe out of the water, and watch the graph.  Does it reach room temperature in 30 seconds?  Change the sampling interval to a large number (200 seconds is probably enough) and repeat the experiment until you think the probe has gotten pretty close to room temperature.  Repeat Steps 7 through 10; this time call your file HotH2O Cooling.

13. Now do the whole thing over again with a cup of ice-cold water.  Start at room temperature, and plunge the probe into it.  Watch it cool off.  Print the graph. Save the data.  Then let the probe warm up again.  Et cetera.  See if you can figure out how to zoom in on part of the graph.  Play around with other features.  Then exit from LoggerPro.

14. In Word, write a paragraph about the software you learned to use today.  Then add a paragraph or two about how objects warm up and cool down.  Sketch by hand a graph that shows how an object heats up.  Sketch by hand another graph that shows how objects cool down.  Make sure that your descriptions agree with your graphs!

15. Return your equipment.  Turn in a printout of your Word write-up, together with the graphs that you printed.
Note: When you are finished, you will have four data files: HotH2OHeating, HotH2OCooling, ColdH2OCooling and ColdH2OHeating.  Make sure that both team members have copies of these four files.
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