MAT 271 (FIPE)


Newton’s Law of Heating (Cooling)

Objective:  To experimentally verify Newton’s Law of Heating or Cooling

Reward:  Up to 50 points for each team member participating.  This project will be 1/3 of the total score for 

    Test 4.  The other 2/3 will be the portion taken in class on April 24.

Tools:   TI calculator, CBL unit, hot water, cold water, Excel Maple

Experiment

1.
Connect the CBL unit to a calculator with the unit-to-unit link cable using the I/O ports located on the bottom edge of each unit.

2.
Connect the temperature probe to CH2 on the top edge of the CBL unit.

3.
Turn on the CBL unit and the calculator.

4.
Place the temperature probe into a vessel containing hot or cold water and leave it there for several seconds.

5.
Start the program COOLTEMP on the calculator.

6. 
Remove the temperature probe from the water, wipe it dry, and press enter on the calculator as directed to collect data.

7.
The probe should remain exposed to the air and not be placed on a tabletop while the data is being collected.

Evaluation
1.
Temperature is measured every second for approximately 90 seconds.

2.
The time data is stored in 
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 and the temperature data is stored in 
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on the TI-89).  The method to access the lists varies with each model.

3.
Input the data into an Excel spreadsheet, creating 3 columns:  time, temperature, and 

room temperature – probe temperature.  Choose points in 5 second intervals; i.e. t = 0, 5, 10, …    

4.
Plot a trendline of time versus room temperature – probe temperature and get a exponential equation to fit.

5. 
Do this for 4 sets of data, 2 for cooling, 2 for heating.

6.
For each set, solve a differential equation which models the data.  Use the initial temperature and one in the middle for this.

Results

The final report should consist of the following:

1.
Excel spreadsheets with the trendlines plotted and the exponential equations shown.

2.
Printouts of the solutions to the differential equations using Maple.

3.
A summary of the experiment comparing the equations obtained experimentally with those from the differential equations and an analysis of the similarities and differences.

Due:  No later than Monday April 29, 2002 at 11:30 am 
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