MODELING UTAH POPULATION DATA

:7‘2;&/;1010 Fntermediate %[yeb‘ra Z;;rouf gjroject

;?cconfinj to r[ataﬁom the TS Gensus Dureau, gjojaufation ﬁz’w’&z’on, the population of Ceakt
appears to have increased finear{}/ over the years ﬁom 1980 to 2008. Tke ﬁffow‘inj table shows
the population in 100,000 s /z'vz'nj in maﬁ'accorﬂnj to year. %t/;ies(]aroject, you will use the
data in the table to ﬁnt[ﬂ finear function f &)tffat represents the data, reffectinj the cﬁanje in
Jaofufation in Cak.

Estimates of Utah Resident Population, in

100,000's
Year 1981 1989 | 1993| 1999 2005, 2008
x 1 9 13 19 25 28
Population, y 15.2 17.1 19 22 25 27.4

Source: U.S. Census Bureau, Population Division
I3 usz'njjr@alff@aer, Jafot the data given in the table as ordered pairs. (See Graph)

2. Usea Jtrazjft edge to draw on your jraJo/; what appears to be the fine that “best ﬁm " the
data you Jofottedj %vu will onfy Fave one fine drawn, rather than aseveraf(]az'ecegf offz'ne&.

(See Graph)

3. FEstimate the coordinates 0f two points t/fatfaff on your [est—ﬁttinj fine. Use these points
to find a finear function [ (x)for the fine. (7,17) and (14,20); (20-17)/(14-7)=3/7m=3/7;
Therefore, in using y=mx+b, we see that y=3/7xtb. In using the points to create a
functional equation, we proceed: y-17=3/7(x-7) which translates to y=3/7x+14; so,
f(x)=3/7x+14.

4 What is the Jfone ofyour fine? ﬁtegﬁet its meaning. ﬂve& it make sense in the context of
this situation? The slope of the line is 3/7. This means that, according to the graph,
the population of Utah rises 300,000 every 7 years.

5. Find the value off&l;). White a sentence interJaretz’nj its meanz’nj in context.
f(45)=3/7(45)+14; y=3/7(45)*+14; Ty=3(45)+98; 7y=135+98; 7y=233; y=33.285...
This indicates that at the 45" year — or 2025, the population should increase to
roughly 3,328,500. This corresponds to a rough estimate using the 3/7 slope and
adding the correct population per amount of years.

6. meyour functz’on to approximate in what year the resir[entiaffofufation of Utk reacked
2,000,000. In year 14 (1994), the population reached 2,000,000. This is shown not
only by my point (14,20), but in the equation 20=3/7xt14; 6=3/7x; 42=3x; x=14.

7. tomjoare your finear functz’on with that of another student or group. e tﬁe] tfzﬁverent,? ﬁ
so, explain why. The numbers are surprisingly similar, but the use of the term “Best-
fitting line” makes for a slightly ambiguous interpretation that can alter the values
significantly.



c%tactuafz'ty, using a finear jrowtf model fierwJau/ation is not common. ﬂz:;t models are
exJaonentiaf models, due to the fact that most fofu/ation& experience relative jrowtﬁ Z.e.
2% jrowt/f per year. Linear models ﬁr nonlinear refation&ﬁéfw fike JaoJaufation work on{y
within a small time ﬁame valid close to the time cf the data modeled. ﬁi&cu&s some of
the fafJe conclusions you mzjﬁt reach g'fyou use your finear model ﬁr times farfrom
1980- 2008. In using a linear growth model, we can see a population growth that
doesn't correspond to the real numbers. Exponential models detail things like
population growth much more accurately. It's simple when considering biological
reproduction and so forth. The linear growth model makes it seem like 300,000
people move to Utah over the course of every seven years, whereas the actual
population growth is a continual process involving human reproduction and so

forth.

Reflective Writing. Did this project change the way you think ahout kow math can he
applied to the real world? Write one paragraph stating what ideas changed and why. Jf
this project did not change the way you think, write how this project gave further
evidence to support your existing opinion about applying math. De specific.

This project further illustrated what I already believe about mathematics. I think
that it is an incredibly important tool that many people do not utilize in today's
world. It can be used to create a picture based upon scattered numbers and bits of
data that most will not understand in the first place. I was, however, surprised to
learn that using a linear model could make such completely different indications as
using an exponential growth model. I'm always suspicious of a person's statistics
until I see proper documentation, but what surprised me was the fact that in using
the same data but just a different formulaic process that the end result could be

altered so greatly.






