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PROJECT 2









AMTH 108

Objective

To investigate the temperature variations that occur as a heated temperature probe cools in the air. 

Materials

CHILL program, loaded into the graphing calculator

1 CBL Unit

1 TI-83 Calculator with link cable

1 TI Temperature Probe

1 Cup of Hot Water

Heating Coil

Procedure
1.
Connect the CBL unit to the TI-83 graphing calculator using the unit-to-unit link cable and the I/O ports located at the bottom edge of each unit.

2.
Connect the TI Temperature Probe to the Channel 1 port (CH1) located at the right of the top edge of the CBL unit.

3.
Place the heating coil in the cup of water and plug the coil in the electric outlet.  The coil must be submerged in the water at all times while it is plugged in to the electricity.  The water should be very hot, although it does not need to be boiling.  Unplug and remove the coil when the water is sufficiently heated.

4.
While the water is heating, start the CHILL program in your TI-83 calculator and follow the instructions on the screen to complete the experiment.  Read and record the room temperature.

5. When you remove the probe from the hot water do not hold it in the air while the temperatures are being recorded.  Place the probe in a position on the table so that the probe (a) does not touch anything and (b) is not close to the heated water.  
6.
A scatter plot should be displayed on the viewing screen.  If you are satisfied with the data collected, [Quit] the Chill program by pressing ((, then skip to the next page.  
(Your data, all 50 seconds worth, has been stored in L1 and L2.)
7.
If you would like to collect new data, press CLEAR, then ENTER to restart the CHILL program.
Data Analysis

Since the probe will eventually cool to room temperature, the degrees above room temperature are more significant than the actual temperature reading.

1. Record the temperature of the room. ________________
Compute the Temperature of the Probe – Temperature of the Room differences for each of your readings.   Do this by pressing STAT ENTER  which will allow you to edit lists.  Use the arrow keys to move to the top of list L3 so that L3 is highlighted.  Press  L2 – Room temperature and  ENTER. 
2. [image: image3.wmf]Create a scatter plot in your calculator using L1 and L3.  Sketch.
Label the axes appropriately. 

3. What type of function would best model the data? ____________
Give the standard form for that function. _____________________
4. What does x represent? _____________________
What does y represent? _____________________
5. Use the regression feature of your calculator to find the best fitting equation for the data. ________________________________
6. According to the equation, what is the rate of change in the 
temperature? ____________
7. What was the greatest difference in temperature recorded? ___________

8. How many degrees did the difference in temperatures change in the first second? __________

9. Find the percentage change during the first second. ____________

10. Using the regression equation, find how many minutes it will take the probe to reach a temperature of 1o above room temperature.________________
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Adapted from REAL-WORLD MATH WITH THE CBL SYSTEM by Brueningsen, Bower, Antinone, Brueningsen


        CBL EXPLORATIONS IN PRECALCULUS by Meridian Creative Group
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