IB Math HL1
Newton’s Law of Cooling Lab
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Newton's law of cooling states that the rate of cooling of a body is proportional to the difference in temperature between the body and its surroundings, which is expressed as the differential equation,  
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, where T is the temperature at time t minutes and Ts is its surrounding temperature.  

In this activity, you are going to gather data, the temperature of a hot liquid as it cools, and validate the differential equation for Newton's Law of Cooling.  

1.  Get a cup of hot liquid and ice from your teacher.   The hot cup of liquid is placed in a bucket of ice that is kept at a constant temperature of  _______ .   As a team, decide on an interval of time at which you want to collect the data (at least 15 minutes): ____________.  Make sure you include the units.
		Time  (unit)

	Temperature (unit)


	1

		
	2

		
	3

		
	4

		
	5

		
	6

		
	7

		
	8

		
	9

		
	10

		
	11
		
	12
		
	13
		
	14
		
	15
		

	
	




2.  Plot the above data in an appropriate coordinate plane below.  Be sure to label axes. Use your GDC’s regression feature to find the equation of the curve which best models the data.  Add a sketch of your curve to the scatter plot. 
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	The equation of the best fit curve: 
Briefly explain why you chose the function above to model the data and how you know this equation is the best fit.


3.  Now solve the differential equation  
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 which models the hot cup of liquid experiment above.  Find T in terms of time including the constants k and Ts.  
Answer:   _______________________________
4.  Plot the data, the function of the best fit curve, and the function you found in #3 together.
5.  Reflect on the results of the data analysis and the mathematical process.  If you find any discrepancies between the data trend, the function of the best fit curve, and the equation of the Newton's cooling law, explain the possible causes.  Do not limit your remarks to the possibility of inaccuracy in collecting data. 
_1456207260.unknown

