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	Title
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	Exponential Function: Decay
	Algebra I
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	Spreadsheets

	Topic
	Exponential Function: Decay

	Prior Content Knowledge


	· Independent and dependent variables

· Understanding of functions or the meaning of the relationship between dependent and independent variables

· Pattern recognition and its connection to constructing rules

· Number sense

· Exponential functions

· Order of operations



	Prior Spreadsheet Skills
	· Drag-and-copy 

· Relative referencing

· Absolute referencing

· Graphing

· Entering formulas

· Exponential notation



	

	Objective Content Knowledge


	· Generalize patterns of exponential functions of growth and decay

· Analyze functions of one variable by investigating rates of changes, intercepts, zeros, asymptotes

· Analyze change in various contexts for exponential growth and decay functions

	Objective Spreadsheet Skills


	· Entering mathematical formulas in the design of exponential growth and decay functions

· Constructing graphs

· Designing dynamic and dependable spreadsheets



	NETS
	Check by double clicking on the box, if included in this resource

 FORMCHECKBOX 
 Creativity and Innovation

 FORMCHECKBOX 
 Communication and Collaboration

 FORMCHECKBOX 
 Research & Information Fluency

 FORMCHECKBOX 
 Critical Thinking, Problem Solving & Decision Making

 FORMCHECKBOX 
 Digital Citizenship

 FORMCHECKBOX 
 Technology Operations & Concepts

	

	General Idea for Instruction
	Part 1 (Incredible Kids Want Family Pets)

· This exercise is designed to have students learn to design spreadsheets solutions to problem without the use of a template beginning.
· Introduce the problem in worksheet 1_IncredibleKids-fight-PetFleas.doc.  
Time since does (hr)
Active medicine in blood (milligrams)
0
20
1
10
2
5
3
2.5
4
1.25
5
0.625
6
0.3125
· Have students design a spreadsheet to solve this problem and to create the XY scatter plot.
· Closure:  Have students describe the trend in their scatter plots and to discuss how they created the table in the spreadsheet. Discuss the nature of exponential decay. Will the chart ever reach zero?  Explain your reasoning from the chart and for your real life experience.

Part 2 (Looking After Coffee)
· Designing a spreadsheet:  Introduce the problem that students will be working on with worksheet 2_IncredibleKids-and-coffee.doc.  Ask students how they might approach the design of a spreadsheet table to display a chart of the temperature decrease over the 100 minutes

Time elapsed since pouring the coffee (minutes)
Temperature difference (°C)
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28
Questions you might use:

· How would you use a formula to have the spreadsheet enter the time in minutes after entering 0 for the beginning time?
· What kind of chart might you create to display the data?
· What do you think the chart will look like?  Can you sketch it?
· Finding Decay Rate:  Discuss the idea of find the Decay Rate as a whole class demonstration. Have one student display his/her spreadsheet. Have the student follow the instructions that students indicate (using the worksheet section c) to find the decay rate.  Ask how they might now find the Average Decay Rate.
Why isn’t the 0 minutes left blank?

What formula can be entered at 10 minutes that can be copied down the column? 

How do you find the Average of these decay rates?  Why don’t you use the blank for the 0 time?

Have students complete this activity on their spreadsheets.  Have the student who demonstrated the actions in the whole class discuss help other groups of students as they complete the work.

· Finding the decay of the temperature:  Discuss the equation that provides data about the decay of the temperature over time:

Beginning Temperature = B

Average Decay Rate = R

Time = T

D = B ( R T )  or  D = B * R ^T 
· Ask students to design a table that displays the decay of the temperatures of the coffee over time.  See the worksheet to guide the discussion.  

· Closure:  Have students demonstrate their tables and scatter plots of the decay of the temperatures over time.  Ask students to explain their responses to the questions in the worksheet

· 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.

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



	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

· 1_IncredibleKids-fight-PetFleas.doc

· 2_IncredibleKids-and-coffee.doc

 FORMCHECKBOX 
 Spreadsheet template:  

· none
 FORMCHECKBOX 
 Sample solution: 

· Unhide solution worksheets in the above spreadsheet files.

· 1_IncredibleKids-fight-PetFleas_Solution.xls
· 2_IncredibleKids-and-coffeeSolution.xls

	

	Extensions

&

Connections
	1_IncredibleKids-fight-PetFleas.doc

· Extend the problem by asking students to replace the column in the spreadsheet entitled “Active Medicine in Blood (milligrams) with a formula that gives the same answers at every hour.  Extend that spreadsheet by asking students to transform the spreadsheet such that it can be reconfigured for any initial dosage (milligrams) very quickly. Hint: ask them to use absolute referencing.
2_IncredibleKids-and-coffee.doc

·  Extend the problem by asking students to research the web for properties of steel, including melting temperature of steel, and also the heat capacity for steel and the impact this will have on the rate steel cools.  Ask students to use this information to design a spreadsheet that can compute the cooling time for steel from any temperature to a room temperature of 15 °C.


	Source
	· Lappan, G., Fey, J. T., Fitzgerald, W. M., Friel, S. N., & Phillips, E. D. (2002). Connected mathematics: Teacher’s guide. Prentice Hall.

· Niess, M., Professor of Mathematics Education, Oregon State University; Sadri, P., Graduate Research Assistant in Mathematics Education, Oregon State University
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