


KEY CONCEPTS

Experimental data or data from secondary sources can be graphed as a 
scatter plot and modelled using technology.

Exponential regression can be used to generate the equation for an 
exponential relation.

The equation P = I(b)t can be used to model an exponential relation, 
where P is the current population

I is the initial (starting) population
b is the growth factor (if b > 1) or decay factor (if 0 < b < 1)
t is the time.

The coefficient of determination, r2, indicates how well an equation fits the 
data. 
If r2 is close to 1, the equation fits the data well.



EXAMPLE 1 Bacterial growth

A biology student is studying the population growth of a bacterial culture. The mass 
of the culture is measured every hour, but the initial population at time zero is 
unknown. The table shows the observations for the first 7 h.

(a) Calculate the first differences, second differences and ratios.

11 22 39 86 152 325

21 – 10
= 11 43 – 21

= 22

82 – 43
= 39

168 – 82
= 86 320 – 169

= 152
645 – 320
= 325
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EXAMPLE 1 Bacterial growth

A biology student is studying the population growth of a bacterial culture. The mass 
of the culture is measured every hour, but the initial population at time zero is 
unknown. The table shows the observations for the first 7 h.

(a) Calculate the first differences, second differences and ratios.

2.1 2.0 1.9 2.0 1.9 2.1

21 / 10
= 2.1 43 / 21

= 2.0 82 / 43
= 1.9

168 / 82
= 2.0

320 / 168
= 1.9

645 / 320
= 2.1



EXAMPLE 1 Bacterial growth

2.1 2.0 1.9 2.0 1.9 2.1

11 22 39 86 152 325

11 17 47 66 173

(b) How do you know that the relation is

Not linear? Not quadratic? Is exponential?

First 
differences not 
constant

2nd differences 
not constant

Ratios are relatively
constant



EXAMPLE 1 Bacterial growth

1. Clear all lists (your teacher will show you how)

2. Enter the data into the lists
Press STAT 1:Edit
Enter the Time data into L1 and Mass data into L2

3. Create a scatterplot
Press 2ndY= ENTER ENTER (make sure the On is 
highlighted)
Press ZOOM  9:ZoomStat



EXAMPLE 1 Bacterial growth

4. Perform exponential regression analysis
Press STAT  Right arrow key to CALC command Down arrow key to 
0:ExpReg  ENTER

Press 2nd 1 (this will give you L1)
Press “,” (comma key)
Press 2nd 2 (this will give you L2)
Press “,” (comma key)
Press VARS  Right arrow key to VARS command  1:Function
1:Y1Enter



ExpReg

y = a*b^x

a = ________

b = ________

r2 = ________

r = _______

EXAMPLE 1 Bacterial growth

Copy the data on your screen into the fields below (to four decimal places):

Equation: _______________

(d) What is the value of the coefficient of 
determination?  What does this tell you?

5.2190

1.9930

0.9997

0.9998

y = 5.2190(1.9930)x

Since the r2 value is close to 1, the 
equation fits the data well.



EXAMPLE 1 Bacterial growth

(e) Press ZOOM 9:ZoomStat, sketch and label the graph on the axes 
below

Time

Mass (mg)



EXAMPLE 2 Application/Technology: Animal Population

In an Australian national park, the wombat population 
increased by a growth factor of 1.1 per year over a ten-year 
period, beginning in 1997.  The formula P = 125(1.1)n

modelled the wombat population P (in thousands) after n 
years after 1997.

(a) Use technology to graph the relation

Press WINDOW and enter the values shown 
on the right
Press 2nd Y=  4:PlotsOff and ENTER 
(this will clear the data)
Press Y=
For Y1, enter  125(1.1)^X (the X can be 
obtained by pressing the           key)
Press GRAPH



EXAMPLE 2 Application/Technology: Animal Population

In an Australian national park, the wombat population 
increased by a growth factor of 1.1 per year over a ten-year 
period, beginning in 1997.  The formula P = 125(1.1)n

modelled the wombat population P (in thousands) after n 
years after 1997.

(b) Using technology, determine the wombat 
population in 1997.  Verify your answer by using the 
equation.

Press 2nd TRACE 1:value
For X=, enter “0” (since there are 0 years 
after 1997)

Answer: __________125 There are 125 
wombats in 1997



EXAMPLE 2 Application/Technology: Animal Population

In an Australian national park, the wombat population 
increased by a growth factor of 1.1 per year over a ten-year 
period, beginning in 1997.  The formula P = 125(1.1)n

modelled the wombat population P (in thousands) after n 
years after 1997.

(c) Using technology, determine the wombat 
population in 2007.  Verify your answer by using the 
equation.

Press 2nd TRACE 1:value
For X=, enter the number of years between 
2007 and 1997 (X = ____)

Answer: __________324

10

There are 324 
wombats in 2007

2007 – 1997
= 10



Homework:

Page 401 – 405 
#1 – 7, 10, *12


