ALGEBRA |l ACTIVITY 7

ﬂélﬁﬂf’mﬁ POPULATION GROWTH WITH “ CALCUMITES”
Tlalgebra.com

ACTIVITY OVERVIEW:
In this activity we will
e Enter data about the ideal population growth of
“calcumites”
e Set up a scatter plot and use regression to fit
the data with an exponential model
e Enter data about the limited population growth
of “calcumites” This is a pair of calcumites.
e Set up a scatter plot and use regression to fit
the data with a logistics model
Calcumites are little creatures that threaten to take Year Number of Pairs
over the world. They come in pairs. Each pair mates 1 1
after they are one year old. They mate once a year. 5 1
Each year they produce one male/female pair. They
never die. 3 2
: . 4 3
The table shows the number of pairs of calcumites
over the first six years. How would this pattern 5 5
continue? 6 8
L1 Lz L= Z
E L
Press [STAT][ENTER]. Type in the years 1-10 in L1 and the E E3
number of pairs of calcumites in L2. g %;1',
2 h
Lziiiy =
W IHOOL
AR 1n=E
Amnax=11
Press Set the window as shown Ascl=1
' ' Ymin=H
Ymax=ca
Y=o 1=5
Ares=]
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Press to prepare to set up a plot. Press or L= L1 o
to access Plot 1. 2 F'll:lt-E D'F"F
| L Lz o
K PlDLS L F
| L Lz o
4¢PlntEDFF

?Eﬂ HME Flokz:
o= Bﬂ Ei.ﬂm

Press to turn the plot On. Use the defaults for

the remaining choices. w1 i 51.__: L
Ylistilz
Mark: B -+
a
Press [GRAPH]. Examine the plot. [ o

[ a m p @

Fi:L1.Lz o
Press [TRACE]. Pick two points and calculate the slope -
between them. Pick another pair of points and [
calculate the slope. Do the slopes lead you to think a [ o
linear model will be appropriate for this data? What

model might be appropriate? o

o
:.: Em g @ 9 =R
EDIT TESTS
Press [STAT][»] to access the CALC menu. Select %Tllj 1 h-:IE gax‘l_b:‘
ExpReg by pressing [0] or by moving the cursor to it E-: Cubi E-EE"E'
and pressing [ENTER]. This will paste the command on F"; RuartRFed
the home screen. 2iLinkRead athi
Qi LhEeg
E xFReg

ExFrRed Li.Lza%1

To instruct the calculator to run the regression on L1
and L2 and to put the resulting equation into Yy, press

2nd)T]C. J(2nd(2]C. JVARS]D JA ).
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Press [ENTER] to execute.

Press [GRAPH].

Press (WINDOW]. Set the window as shown. This will
allow examination of what happens over the first 20
years.

I IHDO
amin=H
amax=21
Aecl=1
Ymin=H
Ymax=rBaa
Y=o 1=51EH
ares=1

Press [GRAPH]. What is happening to the population?

Press [TRACE]. Press [4] to trace Y1 instead of Plot 1.

¥Y1=.4HEZ960/EEY 2041 .50

W) mmmm et HEEZDE0H

Type [2][0] to instruct the calculator to jump to the point
where x = 20.

¥Y1=.4HEZ960/EEY 2041 .50

=200
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¥i1=_4BBz9a07B34=EYEL B0
Press to execute. What will happen if the
population continues to grow with no limitations?
N2 e e =577 HOET o
Year Number of Pairs
1 1
. : . . 2 1
The calcumites cannot continue to grow like this!
Eventually some of them begin to acquire diseases or 3 2
viruses. Some starve. Some are eaten by TI-84+ 4 3
Silver Editions. As in real populations, their growth is 5 5
limited by resources and other environmental factors. 5 3
The table shows what the calcumite population might 7 10
look like with such limits.
8 11
9 12
10 12
L1 Lz L= Z
E L
b |
Enter the new data into L1 and L2. E ﬂ
W |E
Lziii) =
I IHDO
Amin=H
Anax=12
, Aecl=1
Press (WINDOW]. Set the window as shown. L1 =6
Yrmax=15
Y=cl=1
Ares=1
oo
a
Press [GRAPH]. Why doesn'’t the exponential model fit
this data? What kind of model might? Logistics
models model population growth with limitations.
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To instruct the calculator to run the regression on L1
and L2 and to put the resulting equation into Y,, press

2nd)T]C. J(2nd(2]C. JIVARS]D )T ](2).

EDIT TESTS
Press [STAT][»] to access the CALC menu. Select %TE'—"E 1 EEEQ
Logistic by pressing (to access the letter Ei: L"-"'E'E g?g_'_b Y
“B") or by moving the cursor to it and pressing [ENTER]. 9: LAEEE athx
This will paste the command on the home screen. EIE ExpRag

A: FurEe3

Ml ogistic

g=gkb "

=, 4882968725
b=1.292311821

Logistic Li.LzaV

zl
Logistic
u=cA Ll +ae™ 1 ~hxh
5351.52551145
Press [ENTER] to execute. E;&EEEEE%E%E
[ |

Press [GRAPH]. How do you think the population growth
will continue past 10 years? Why do you think the
population growth slows down before it levels off
instead of just ascending quickly and suddenly leveling
off?

Press (WINDOW]. Set the window as shown. This will
allow examination of what happens over the first 20
years.

I IHDO
amin=H
Aamax=2e
Aecl=1
Ymin=A
Ymax=184
Yecl=2A
ares=1
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Press [GRAPH]. Describe the difference between the
ideal growth (growth without limitations) and the
limited growth.

Ye=1z. 5719514 s (1+6
Press [TRACE]. Press [4] to trace Y2 instead of Plot 1. !
Type [2)[0] to instruct the calculator to jump to the point
where x = 20. Press to execute. The maximum
that a population can achieve with limitations is called
its carrying capacity. What is the carrying capacity for
this population?

n=cl L TRty L L
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