Module 12: Statistics
Topic 2: Using Mathematical Models of Quadratic Functions to Make Predictions

Introduction

Today’s Lesson

* You will learn how to use the
mathematical models of quadratic
functions to make predictions.

Hello and welcome! I'm so glad to have you here for this lesson in Algebra I, where you will
learn how to use mathematical models of quadratic functions to make predictions.
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Using Mathematical Models of Quadratic Functions to Make Predictions

USING MATHEMATICAL MODELS OF QUADRATIC
FUNCTIONS TO MAKE PREDICTIONS

Click the Examples Below to Learn More

Example One Self-Check

Click the examples below to learn more.
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Example 1
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Example 1

Year M) Forseveral years, the owner
{thousands) of a local gym has collected
24 data on the number of
people in the city who
18 choose to exercise at home.

14 The data is displayed in the

table. Use a quadratic

1 ﬁ maodel to predict the number

1 5 of people who will exercise
at home during Year 11.

19

20
27

Images used with permission by Texas Instruments Incorporated

For several years, the owner of a local gym has collected data on the number of people in the
city who choose to exercise at home. The data is displayed in the table. Use a quadratic model
to predict the number of people who will exercise at home during Year 11.

Year Number of People
(thousands)
1 24
2 18
3 16
4 14
5 15
6 19
7 20
8 27
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Example 1 (continued

What is the equation

of the curve of best fit? Example 1

Year M) Forseveral years, the owner
(thousands) of a local gym has collected
y = 0.49x* + 16.93x data on the number of
people in the city who
choose to exercise at home.

The data is displayed in the
table. Use a quadratic
model to predict the number
of people who will exercise
at home during Year 11.

Images used with permission by Texas Instruments Incorporated

To predict the number of people who will exercise at home during Year 11, begin by using
the graphing calculator to determine the equation of the curve of best fit. The year number
is the independent variable. Enter these values into L1. The number of people is the
dependent variable. Enter these values into L2.

What is the equation of the curve of best fit?

A)y = 0.49x2 + 16.93x

B) y = 0.86x? — 7.28x + 29.88
C)y =—0.3x% + 1.31x — 8.97
D)y = 3.26x% — 13.46x + 34.55
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Example 1 (continued

What is the equation
of the curve of best fit? Example 1

Number of People = i
Year Hrslod e HINT: To determine

y = 0.49x% + 16.93x the equation of the line
of best fit, press STAT.

Then, press ENTER
to choose the Edit

function.

Enter the values in the
first column into L1.

Enter the values in the
second column into L2,

Images used with permission by Texas Instruments Incorporated

Hint: To determine the equation of the line of best fit, press STAT. Then, press ENTER to
choose the Edit function. Enter the values in the first column into L1. Enter the values in the
second column into L2.
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Example 1 (continued

The equation of the

curve of best fit is Example 1

¥ = 0.86x* — 7.28x + 29.88

Year M) Forseveral years, the owner
(thousands) of a local gym has collected
data on the number of
people in the city who
choose to exercise at home.

The data is displayed in the
table. Use a quadratic
model to predict the number
of people who will exercise
at home during Year 11.

View The Steps

Images used with permission by Texas Instruments Incorporated

The equation of the line of best fit is y = 0.86x% — 7.28x + 29.88.
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Example 1 (continued

NORMAL FLOAT AUTO REAL RADPIAN MP
Press STAT.

Then, press ENT_ER ED IT CFILC TESTS

to choose the Edit
function.

S:SetUrEditor

Images used with permission by Texas Instruments Incorporated

Press STAT. Then, press ENTER to choose the Edit function.
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Example 1 (continued

) NORMAL FLOAT AUTO REAL RADIAN MP n
Enter the values in

the first column
into L1.

Enter the values in
the second column
into L2.

L1
1
2
3
y
5
6
[4
8

Images used with permission by Texas Instruments Incorporated

Enter the values in the first column into L1. Enter the values in the second column into L2.
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Example 1 (continued

NORMAL FLOAT AUTO REAL RADIAN MP n

Next, press STAT.

arow key o sccess |W|EDIT [GGIH® TESTS
the Calculate menu. 1:1-Var Stats
Press the down arrow 2:2-Var Stats
until the cursor . 3 . Med-Med
i tho et Quaares. 4 : LinRes(ax+b)
Then, press ENTER. SHIC uadReg
6:CubicReg
7 :QuartReg

BT | 8:LinRes(a+bx)
[ Next

94LnRes

Images used with permission by Texas Instruments Incorporated

Next, press STAT. Then, press the right arrow key to access the Calculate menu. Press the
down arrow until the cursor reaches the fifth option in the list, QuadReg. Then, press ENTER.
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Example 1 (continued

NORMAL FLOAT AUTO REAL RADIAN MP n
Press ENTER to

progress through

each prompt in the QuadRes

2:23';8(“: Regression Xlist:L1
Ylist:L2
FreaList:
Store RegEQ:
Calculate

Images used with permission by Texas Instruments Incorporated

Press ENTER to progress through each prompt in the Quadratic Regression menu.
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Example 1 (continued

NORMAL FLOAT AUTO REAL RADIAN MP n

If the values of a, b,
and ¢ are rounded to

the nearest QuadRes

W wmaxzrbure
curve of best fit can be a=.8630952381
written as b=-7.279761905

y = 0.86x% — 7.28x + 29.88
c=29.875

Images used with permission by Texas Instruments Incorporated

If the values of a, b, and c are rounded to the nearest hundredths, the equation of the curve
of best fit can be written as y = 0.86x? — 7.28x + 29.88.
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Example 1 (continued

TH-84 Phus € Séver Edition
<

UM TLENT AT BODM RASTAN 1]

Example 1
y = 0.86x% — 7.28x + 29.88

y = 0.86(11)2 — 7.28(11) + 29.88

Which number is the best prediction of the number
of people who will exercise at home in Year 11?

41,000 119,000 214,000

Images used with permission by Texas Instruments Incorporated

Now that you have determined the equation of the curve of best fit, you can use it to predict
the number of people who will exercise at home in Year 11.

Substitute 11 for x. Then, evaluate the expression on the right side of the equation.

y = 0.86x2 — 7.28x + 29.88
y = 0.86(11)% — 7.28(11) + 29.88

Which number is the best prediction of the number of people who will exercise at home in
Year 117

A) 41,000

B) 54,000

C) 119,000

D) 214,000
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Example 1 (continued

T84 Phus € Séver Editior
<

ORI TLENT AT RODM RASTAN n

Example 1
y = 0.86x% — 7.28x + 29.88

y = 0.86(11)% — 7.28(11) + 29.88
= 104.06 — 80.08 + 29.88

= 53.86
~ 54

The output value represents the number of people measured
in thousands. Therefore, according to the curve of best fit,
during Year 11 approximately 54,000 will exercise at home.

54,000

Images used with permission by Texas Instruments Incorporated

Substitute 11 for x.

y = 0.86x2 — 7.28x + 29.88
y = 0.86(11)% — 7.28(11) + 29.88

Then, evaluate the expression on the right side of the equation.

y =0.86(11)2 — 7.28(11) + 29.88
= 104.06 — 80.08 + 29.88
= 53.86
~ 54

The output value represents the number of people measured in thousands. Therefore,
according to the curve of best fit, during Year 11 approximately 54,000 will exercise at home.
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Self-Check 1
/) Self-Check

Time

A football is punted from a height of 2 (seconds)

feet above the ground. The height of the
football at various times is displayed in
the table.

Use a quadratic model to predict the
height of the football at 3 seconds,
assuming that it is not caught by
another player on the field.

® 5 feet ® 13 feet
® 7 feet ® 18 feet

SUBMIT

Solve the problem in the image above to check your understanding of the content.
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Self-Check 1: Answer

Correct

That's correct!

MORMAL FLOAT AUTO REAL EADIAN NP n MORFSAL FLOAT AUTO REAL RADIAM np n

S:SetUpEditor

First'. clear the date from the previous Press the up arrow key to move the cursor
example. Press STAT, then press ENTER to the L1 header. Press CLEAR. Then,
to choose the Edit function. press ENTER.

| Partone || PartTwo || PartThree || PartFour || Continue |
SUBMIT

Correct

MOKHAL FLOAT AUTO REAL EADIAN MF n NORMAL FLOAT AUTD RERL RADIAN NP n

Next, move the cursor to the L2 header. Enter the values in the first column into L1.
Press CLEAR. Then, press ENTER. Enter the values in the second column
into L2,

| PartOne ][ Part Two ][PanThree ][ Part Four ][ Continue J

SUBMIT

For your reference, the images above show the correct solution to the self-check problem.
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Self-Check 1: Answer

n NORMAL FLOAT AUTO REAL RADIAN NP n

EDIT TESTS Q
1:1-Var Stats y=axi+bx+c
a=-16.42857143
b=50.78571429
c=2.5

"

Press STAT. Press the right arrow key to Press ENTER for each prompt. If a, b, and ¢
access the CALC menu. Select the fifth are rounded to the nearest hundredths, the

option, QuadReg, and press ENTER. equation of the curve of best fit can be
written as y = =16.43x* + 50.79x + 2.50.

| pPartOne || Parttwo || PartThree || PartFour || Continue |

SUBMIT

Correct

Now that you have determined the equation of the curve of best fit, you can use it make a
prediction of the height of the football at 3 seconds. Substitute 3 for x. Then, evaluate the
expression on the right side of the equation.

= —16.43x% + 50.79x + 2.50
y = —16.43(3)? + 50.79(3) + 2.50
y = —16.43(3)% + 50.79(3) + 2.50
= —147.87 + 152.37 + 2.50
=7
Based on the quadratic model, at 3 seconds the football will be at a height of 7 feet.

| PartOne || Parttwo || PartThree || PartFour || Continue |

SUBMIT

For your reference, the images above show the correct solution to the self-check problem.
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Conclusion

Today’s Lesson

v Used mathematical models
of quadratic functions to make
predictions

Exit Lesson

Restart Lesson

You have reached the conclusion of this lesson where you learned how to use mathematical
models of quadratic functions to make predictions.
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