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activity 6.1

The Genie’s Offer: 
Exponential Growth  
and Linear Growth

In this activity, you will explore differences between exponential and 

 linear growth. You will also analyze an example where value is decreasing 

exponentially.

Suppose a magic genie offers you a choice: The genie will give you $1000 

on the first day of the year and will add $1000 to what you have on each 

succeeding day of January until the end of the month. Or you may 

choose to receive 2 cents on January 1, and each day for the rest of the 

month, the genie will double the amount you had on the previous day.

Which deal sounds better to you and why?

Set up a spreadsheet to complete the following table. Use the appro-

priate formulas for the second and third columns, and fill in to the 

end of January.

1.

a.

b.

SSAc06.indd   446 6/20/06   12:56:54 PM



Activity 6.1: The Genie’s Offer  447

Date in January Total $ with the First Offer Total $ with the Second Offer

1 1000 .02

2 2000 .04

3 3000 .08

4

(As a hint to help you fill in the spreadsheet, remember you can enter 

numbers 1 and 2 in the first two cells in a column and then drag down 

to fill in the rest of the integers. You can also enter a formula and drag it 

down a column and then use Audit mode to check the formulas entered. 

See Activity 4.1 if you need to refresh your memory.)

What does the table show?

At what point in the table is the amount in the third column greater than 

the amount in the second column and what does that mean?

Looking at your spreadsheet, identify a pattern and write an equation 

that shows how much money m you will have after d days if you take the 

genie’s first offer of $1000 on January 1 and an additional $1000 each day 

after that.

c.

d.

e.
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448 Excel Activities

Identify the type of function you wrote in part e of this question. How do 

you know it is that type of function?

Now you’ll examine the genie’s second offer to give you 2 cents on 

 January 1 and then on each succeeding day to double the amount you  

had the day before. Fill in the blanks in the following exponents and iden-

tify the pattern emerging. Then analyze the pattern and develop an equa-

tion relating how much money m you will have after d days if you take the 

genie’s second offer.

Money, in dollars, on day 1 = original amount of $ = 0.02

Money, in dollars, on day 2 = $ on Jan 2 = ($ on Jan 1) * 2 = 0.02 * 2

Money, in dollars, on day 3 = $ on Jan 3 = ($ on Jan 2) * 2 = 0.02 * 2 * 2  

= 0.02 * 22

Money, in dollars, on day 4 = $ on Jan 4 = ($ on Jan 3) * 2 = 0.02 * 22 * 2  

= 0.02 * 23

Money, in dollars, on day 5 = $ on Jan 5 = ($ on Jan 4) * 2 = 0.02 * 23 * 2  

= 0.02 * 24

Money, in dollars, on day d = md = _________________. (What you fill in 

here should be an expression in terms of d.)

f.

g.
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Activity 6.1: The Genie’s Offer  449

Fill in the blanks:

On January 20, you have _______ times as much money as you had on 

January 1.

On January 31, you have ________ times as much money as you had 

on January 1.

Explain why it makes sense to call the function you wrote in part g of this 

question an exponential function and the kind of growth seen in the 

genie’s second offer exponential growth.

On the same set of axes, graph the functions giving the amount of money 

you would have after d days with each of the genie’s two offers. (You only 

need to graph up to day 25 to see the behavior of the two functions.) What 

does your graph show?

Appliances decrease in value as soon as you take them out of the store. A 

certain appliance originally cost $1200. After one year the appliance is worth 

$1080. Assume that the decline in value is exponential; that is, assume that 

h.

i.

ii.

i.

j.

2.
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450 Excel Activities

the ratio of the appliance’s value in one year to the appliance’s value in the 

previous year is constant.

Thus, the ratio

  
(value in year 1)

  ___________ 
(value in year 0)

   = ________; or (value in year 1) = ______ * (value in year 0)

will be the same for all succeeding pairs of years. 

Set up a spreadsheet starting with the following table to compute the 

value of the appliance for years 2 through 20. You will need to enter the 

appropriate formula to compute the value of the appliance in year 2 and 

then drag it down the column for succeeding years.

Year Value of Appliance in $

0 1200

1 1080

2

What is the appliance’s value after 10 years?

Approximately when is the appliance’s value half of its original value?

Approximately when is the appliance’s value one-quarter of its original 

value?

a.

b.

c.

d.

e.
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If you continue these assumptions, will the appliance ever be worth $0? 

Explain.

Use the letters v and y to indicate the appliance’s value in dollars and the 

number of years from the purchasing date, respectively. Write a formula 

that gives v in terms of y. (Note that your formula must be set up so that 

when y = 0, v = 1200, when y = 1, v = 1080, and so on.)

Is v an exponential function of y? Why or why not?

Describe the similarities and differences between the formula for v in  

part h of this question and the formula for m in #1g.

Summary

In this activity, you practiced creating formulas and scatterplots in Excel. You 

compared linear and exponential growth and explored the differences between 

these two fundamental types of growth. You also looked at a quantity that decreases 

exponentially and investigated patterns in several types of growth to find appro-

priate formulas.

f.

g.

h.

i.
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activity 6.2

Lines of Best Fit

It is often desirable to use a linear function to model a given set of data. 

In this activity, you will work with several data sets, and for each, you will 

look for a suitable line that approximates the given data. You will also work 

with the line that is generally used as the best-fitting line, the least-squares 

regression line. You will learn how to use Excel to find this line and its 

equation.

For the following scatterplots a, b, and c, draw an appropriate line to fit 

the data by “eye-balling” the graph and judging what line comes closest to 

all points. In the space following each graph, indicate whether the slope 

of the line you drew is positive, negative, or zero. For graph d, explain 

why a line would not be a good fit. (Source: The Wall Street Journal 
Almanac 1999.)

1.
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Why is a line not a good fit for graph d?

Because individual people might draw different lines, especially when the 

data is scattered as it is on graph c, we need a way to construct a line that doesn’t 

depend on an individual’s perception. The most commonly used method to con-

struct such a line results in the least-squares regression line or just the regres-

sion line. This line, among all possible lines we could draw, is the one that makes 

the sum of the squares of the vertical distances of the data points from the line as 

small as possible. This line is easy for a computer or calculator to find because it 

involves calculations using straightforward (but kind of messy) formulas.

The regression line is used to show how a response variable changes, on aver-

age, as an explanatory variable changes. You can use such a line to predict the 

value of the response variable for a particular value of the explanatory vari-

able. The least-squares regression line, for the data given in #1c, is shown on 

the following graph.
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456 Excel Activities

Draw in the vertical distances from all points in the data set to the least-

squares line.

How many data points lie above the line? ___________

How many data points lie below the line? ___________

How can you tell from a scatterplot of the data, whether the slope of the 

regression line will be positive or negative?

Retrieve the data set “EA6.2.1 Verbal SAT Data.xls” from the CD or website 

and create a scatterplot of “percent taking the test” and “verbal SAT score.” 

When creating the scatterplot, highlight only the two columns of data cor-

responding to the two quantitative variables; do not select the names of the 

states. Include appropriate titles, and change the scale on the vertical axis to 

go from 450 to 600. (See Activity 2.1 if you need a refresher on creating scat-

terplots and changing the scale.) 

Then use the following instructions to find the regression line for these data.

Instructions to Use Excel to Find the 
Regression Line

There are several ways in Excel to find the least-squares regression line, but 

the easiest way is to point the cursor at one of the data points on the scatter-

plot and then right-click on the point to select it.

Select Add trendline from the menu bar.

Click the Type tab and select Linear.

a.

b.

c.

d.

3.

4.

a.

b.

c.
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Click the Options tab and select Automatic: Linear. Also click to place a 

check mark in the box Display equation on chart. Make sure there are 

no check marks in the other boxes. Then click OK. Your graph should dis-

play the regression line and its equation. You may need to click and drag 

the equation to a spot on the graph where you can read it clearly.
 

Write the equation of your line and indicate what the variables x and y represent. 

What is the slope of the line and what does it represent? Interpret the slope in 

the context of the data.

What is the y-intercept of the line and what does it represent? Interpret the 

y-intercept in the context of the data.

Use the line you found to predict the average verbal SAT score for a state in 

which 60 percent of students take the exam. Where does this value appear on 

the graph? Mark it on a copy of the graph.

Retrieve the data set “EA6.2.2 Data Movies and Vid.xls” from the CD or web-

site. This file contains data collected from a sample of college students. Create 

d.

5.

6.

7.

8.

9.
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458 Excel Activities

a scatterplot of the two quantitative variables and find the regression line for 

these data. 

Write the equation of the line and indicate what the variables x and y rep-

resent in the equation.

Is there a clear choice of explanatory variable and response variable in this 

data set? Why or why not?

Describe what your scatterplot and line show.

There is one clearly unusual data point in the data set—the male who esti-

mated he saw 200 movies at a theater last year. Delete this case and look at 

the scatterplot for these adjusted data. Write the equation of this adjusted 

line and describe how the least-squares line changed when the outlier was 

deleted.

Summary

In this activity, you practiced creating scatterplots and learned how to find  

the regression line for a set of data using Excel. You interpreted the slope and  

y-intercept of a regression line in the context of the data set from which it was 

obtained, and used the regression line to predict values of the response variable. 

You also explored how an unusual data point can affect the regression line.

a.

b.

c.

d.
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