Name: Date:

Lines of Best Fit — Linear Regression
Algebra 1

When mathematical models are used in the real warkdoften don’t have data that fall on perfect
lines. Most of the time we want to find thee of best fit (or the line that best fits the data).

Exercise #1: A biologist is studying the relationship betwesitree’s diameter and its height. She
records the following data for 7 different trees.

Diameter |, 3 4 5 6 7 8
(inches)
Height 8 10 16 17 22 20 29
(feet)

(a) On the grid provided, createseatterplot of the
data. Use the diameter as the independent
variable and the height as the dependent
variable.

(b) Draw aline of best fit through the data. As a
guide, try to have as many points of data fall
above the line as below the line.

(c) Write two ordered pairs that lie on your line.

(d) Determine the equation of your linear functiming the two ordered pairs from part (c).

(e) Using your linear function from part (d), eséit®, to the nearest foot, the height of a treergthat
its diameter is 14 inches. (This type of calculaii® calledextrapolating; we are using a model to
predictoutside of our data set.)
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Entering Data in Your Calculater We will enter data frequently in the calculatofoday we will
enter it in order to produce the equation of time lof best fit, which will certainly fit the dataetier
than any rough estimate that we create by hand.

Exercise#2: Consider the same data that you had before:

D_|ameter > 3 4 5 6 7 3
(inches)
Height g | 10 | 16 | 17| 22| 20| 29
(feet)
(a) Enter the data into your calculator as follows. ;HiEHLE TESTS
Step 1- Hit theSTAT button and go to thdit submenu. 3 EEEEEE
diClrList
ot SetlUrEditor
L1 Lz L3 1
Step 2— Enter the Diameters undet and the Heights undep. P 10
When working with a data set, always place the pedeent | ¢ =
variable inL1 and the dependent variableLi. 8 =
B 28
TR
(b) Find the equation for the line of best fit. tRd your coefficients to
the nearedenth. Also, define what each variableandy, represent. EOLT TESTS
_ 1:1-\Var Stats
Step 1- Hit theSTAT button and go to theALC submenu. 21 2=z Stat=s
?:Hed—ﬂed
Step 2— Go the choice 4 EinReg(ax+b). Hit ENTER twice. ﬁlﬁagﬁﬁgéa}ﬁbb
E:CubickEed
rdEuartRea
LinRe3
9= +b
a=3.172571429
b=1.235714226

(c) To thenearest foot, use your equation to find the height of a tre@sehdiameter is 14 inches.

(d) Construct a table on your calculator to find thameter of a tree, to the neatesth of an inch, for
which the tree would be 45 feet tall. Provide ntinz evidence to support your answer.
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Name: Date:

Lines of Best Fit — Linear Regression
Algebra 1 Homework

1. The table below shows the number of studengéglington High School as a function of the number
of years since 2000.

Number of Years Since 2000, 2 3 4 5 6

Number of Students at Arlington High Schopl, | 2892 3042 3087 3136 3296

(a) On the grid below, draw a scatterplot of theada
4 Population of Arlington High School

3400

3300
(b) Determine an equation, using your calculator,
for the line of best fit. Do not round youB200
coefficients.

3100

3000

(c) Define below what each variable represents: 2900

2800
X represents:

<

v

y represents: 1 2 3 4 5 6 7
Number of Years Since 2000

(d) Use your model to predict the population ofidgton High School in the year 2012. Round your
answer to the nearest whole number.

(e) Use your model and a table on your graphingutaior to determine between which two
consecutive whole number years the population e=aet500. Provide numerical evidence to
support your answer.
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2. A real-estate agent is trying to determine tationship between the distance a 3-bedroom heme i
from New York City and its average selling pridde records data for 6 homes shown below.

Miles from Nxew York City, 10 35 50 65 75 120
Price of 3 Bsdroom Home. 755 000 | 650,000 580,000 505000 475,000 285000

(a) Using your calculator, write a linear regreaseguation that relates the distance from New York
City, x, to the price of the 3-bedroom honge,Round your coefficients to the nearewstdred.

(b) Woodstock, New York, is located 95 miles fromviNYork City. Using your linear model from
part (a), determine the price of a 3-bedroom ham& oodstock.

(c) Using your model, determine the price of a @8bem home in New York City. (Hint: think
about the value of when you are in New York City.)

(d) Using tables, determine, to the nearest mntie,distance from New York City a home would be if
its selling price were exactly $500,000. Providenerical evidence to support your answer.

(e) Using tables, determine, to the nearest nhie distance from New York City a home would be if
its selling price were $0. Provide numerical enicketo support your answer.

() Why is your answer to part (e) unreasonable®l&n.

When we usextrapolation with linear models we can sometimes get unreaderaiswers. This is
because we are using the model with independerahlarvalues for which the model does not apply.
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