Exponential Function: Growth

	Title
	Class, Grade, Technology

	Exponential Function: Growth
	Algebra I

	
	8th grade


	
	Spreadsheets

	Topic
	Exponential Function: Growth

	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


	· Mathematical expression of exponential functions and growth

· Understand exponential functions, using technology to create charts from tables generated by the functions

	Objective Spreadsheet Skills


	· Construct formulas and mathematical expressions for generating tables of data

· Construct XY scatter plots

	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 (Violet Uses Math on Cut Ballots)

· Discuss the worksheet 1_Violet-counts-cut-ballots.doc.  Begin by introducing the problem by having the students take a piece of paper and cut it in half; then cut the two pieces in half.  Ask them: If you had the strength to continuing making these cuts, how many sheets of paper would you have if you made 10 cuts?  Have students make conjectures, recording their conjectures on the board.

Cuts
Ballots
1
2
2
4
3
8
4
16
5
6
7
8
9
10
· Team students to work on the worksheet using the spreadsheet 1_Violet-counts-cut-ballots.xls. When talking with the groups, ask questions like:
· What’s the independent variable? Why?

· What’s the dependent variable? Why?

· What patterns are you seeing?

· Closure:  Have teams share their results and explain how they determined the number of ballots for 12 cuts.  Discuss the idea of exponential growth.  Challenge them to think of other events that would display such a growth.

Part 2 (Violet Investigates Microbiology)
· Introduce the problem using the problem on worksheet 2_Violet-counts-amoebas.doc.  Have the students share their ideas as to possible patterns that describe the increase in the number of amoebas per hour.  Some may think that the number of amoebas is being squared each hour.  Challenge them to then identify the number of amoebas in 100 hours.  They would have a long list of calculations to complete if they select this method. Encourage them to determine pattern that is based on the number of hours so that it would be easier to calculate.   Might ask them “What factor seems to be involved in the growth rate?”  (Seems to be a factor of 2)  Guide the students toward thinking of an exponential pattern where the time is the independent variable and the amoeba count is the dependent variable.  You might explore this applet to thinking about different exponential growth rates: http://www.otherwise.com/population/exponent.html
Time (hr)
Amoebas (count)
0
1
1
4
2
16
3
64
4
5
6
7
8
· Have the students in pairs complete 2_Violet-counts-amoebas.doc and 2_Violet-counts-amoebas.xls as they create a scatter plot of an exponential graph for the b and situations. 
· Closure: Have students share their results and scatter plots. Have them explain how they predicted the number for 10. Some might put 10 in the table and extend the chart. Others might simply calculate from their equation.  Encourage them to make connections among the table, chart and equation. 

Part 3 (Violet Helps Farmers Count Rabbits)

· Distribute the problem statement to teams of students to have them discuss the problem described in worksheet 3_ Violet-and-rabbit-population.   Ask them to confirm the average factor that Violet found.  Then ask them to identify an equation that can be used to predict the rabbit population for any year.

Time (years)
Rabbit

(count)
0
100
1
180
2
325
3
580
4
1050
· Have students in their teams complete the worksheet 3_Violet-and-rabbit-population.doc and 3_Violet-and-rabbit-population.xls where they eventually find the population after 50 years as well as predict how much of the earth that population would cover. 
· Closure:  Have the teams discuss their solutions and how they determine how much of the earth would b covered by the rabbits after 50 years.  Also, discuss the nature of an exponential increase by comparing the charts of 10 years versus the charts over 50 years.  

	

	Materials
	 FORMCHECKBOX 
 Worksheets:

· 1_Violet-counts-cut-ballots.doc

· 2_Violet-counts-amoebas.doc

· 3_Violet-and-rabbit-population.doc

 FORMCHECKBOX 
 Spreadsheet template: 

· 1_Violet-counts-cut-ballots.xlx

· 2_Violet-counts-amoebas.xls

· 3_Violet-and-rabbit-population.xls
 FORMCHECKBOX 
 Sample solution:  

· Unhide solution worksheets in the above spreadsheet files.

	

	Extensions

&

Connections
	1_Violet-counts-cut-ballots.doc

· Extend the problem.  Bring a bag of legume, say lintels, to the class.  Also, bring a sheet that emulates a chessboard and make copies for your students.  Ask your students to take a handful of the legume and place two grains of the legume in the first square, square the number and place the amount in the second square, square that amount of legume grains and place in the third square, and square that number and place as many grains of the legume in the fourth square.  Then, ask them to design and construct a spreadsheet that would do the same thing to count the number of legume grains in the fifth through 16th squares on the chessboard.
2_Violet-counts-amoebas.doc

·  Extend the problem by asking students to change the spreadsheet such that the number of amoeba would double after every 5 minutes and graph that.  Then ask students to change the spreadsheet such that the number amoeba would double every 6 hours and graph that outcome.

3_Violet-and-rabbit-population.doc

· Extend the problem by supposing that a pharmaceutical company has a rabbit poison product that is only harmful to rabbits, but safe toward all other life forms including humans.  Suppose that the label for the poison says: 1kg is enough for eliminating 100 rabbits.  Ask students to design a spreadsheet to compute easily how much rabbit poison do the farmers need to purchase for any number of rabbits that they do not want on their farms.



	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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