Not Just a Good Idea—It's The Law!
Answer Key
Directions:

1.  Use a fork to stick holes in your potato (4 should be enough).  Make one hole large enough to be able to insert a thermometer later.

2.  Microwave the potato on high for 5 minutes.

3.  Remove the potato and start the stopwatch or timer.

4.  Immediately insert the thermometer and record the temperature, as well as the time, in minutes.

5.  Every 5 minutes, re-record the temperature and time on the recording sheet.

6.  Keep repeating step 5 until the you get the same temperature readings for 2 consecutive readings.  

7.  Determine the room temperature and make a note of it.
Answers will vary.  This is one possible result.

	time (minutes)
	temperature (oFahrenheit or Celsius)

	0
	208 ºF

	5
	193.4

	10
	178.8

	15
	168.8

	20
	159.4

	25
	151.1

	30
	144.6

	35
	138.3

	40
	132.6

	45
	127.9

	50
	123.4

	55
	119.4

	60
	115.5

	65
	112.4

	70
	109.2

	80
	104

	90
	99.6

	100
	95.9

	110
	92.6

	120
	89.9

	130
	87

	140
	85.4

	150
	83.6

	160
	82

	170
	80.9

	180
	79.8

	190
	78.9
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8.  Use your TI-83 to graph these points (put time in L1, temperature in L2).  Sketch that graph on the axis below, then try to get an appropriate regression equation to fit the data.  (First determine which type of regression might be the most appropriate).


Exponential Regression Equation:

y = 168.255(.995231x)
9.  Now for the fun part.  Using the information you gathered and Newton’s Law of Cooling, derive an equation which should model this data.
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use the fact that at t=20 minutes, T=161:
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This makes our equation (courtesy of Newton's Law):
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10.  Graph both of the equations from questions 8 and 9 along with a scatterplot of the data.  Which function more closely represents our data?  Can you figure out why this is the case?
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This equation gives us a much closer fit than the calculator's attempt at regression because the TI doesn't do vertical shifts.  It will only give you exponentials of the form
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11.  How might you get the exponential regression to work better?
Here's one way:
In your Stats editor, define L3 to have the values of whatever your room temperature is taken away from L2's values.
Then do an exponential regression of L1 versus L3; put the results into Y1(X).
Translate L1 upward by whatever your room temperature is (add you room temperature to the results from your regression).
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