Worksheet:  2_IncredibleKids-and-coffee.doc

Looking After Coffee

Problem:

The Incredible kids, Violet and Dash, want to know how fast the temperature of coffee drops at room temperature.  So, in an experiment, they pour hot coffee into a cup and allow it to cool, while recording the temperature of the coffee every 10 minutes.

	Time elapsed since pouring the coffee (minutes)
	Temperature (°C)

	0
	80

	10
	72

	20
	65

	30
	58

	40
	52

	50
	47

	60
	43

	70
	38

	80
	34

	90
	31

	100
	28


a) Design a spreadsheet table to display a chart of the temperature decrease over the 100 minutes.  What formula can you use to increment the time column of the table?

b) Create an XY scatter plot of the time, temperature difference table. Explain what the patterns in the table and the graph tell you about the rate at which the coffee cooled.

c) Averaging the ratios between successive temperature differences gives a decay factor.

· Add a column to your table and label it as Decay Rate.

· Why is the cell for 0 minutes left blank?

· What formula can you enter for the decay rate at 10 minutes?

· After you have found the Decay Rate for 10-100 minutes, find the Average Decay Rate. What formula do you use to find this rate?

d) The decay of the temperature can be displayed in an equation as follows

Beginning Temperature = B

Average Decay Rate = R

Time = T

D = B ( R T )  or  D = B * R ^T 
· Explain the order of operations for this equation.

· What is the value for B?  

· What is the value for R that you found in c above? 

· What is the independent variable in this equation?

· What is the dependent variable in this equation?

e) Create another spreadsheet for this table.  Be sure to include cells that display the Beginning Temperature and the Decay Rate so they can be used in creating the formula for the Decay.


	Time (T)
	Temperature (°C)
	Decay (D)

	0
	80
	


f) Create an XY scatter plot to show the decay of the temperature of the coffee.

g) About how long would it have taken the coffee to cool to room temperature, if room temperature is 15 °C? Explain how you found your answer.

h) According to the scatter plot, does the temperature ever get to zero?  Explain your answer.

What formula goes here?








