agebra2 | 5,5 Quadratic Regression m

Write your questions

RN e N — Recognizing Linear vs. Quadratic Data
When we examine the graphs of linear and quadratic functions, it is very easy to tell the difference.
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When you have a table of values that represents these functions, you can examine the rate of change of

the output when the input values increase by

The data are LINEAR if the rate of change

The data are QUADRATIC if the rate of change

Determine whether each data set is linear or quadratic. Justify your answer by describing the
rate of change over equal intervals of x.

1. 2.
x 0 1 2 3 4 x 0 2 4 6 8
y 12 17 22 27 32 y 63 | 48 37 | 30 27
(Creating a Quadratic Regression in Desmos )

*Using a different calculator? The steps for quadratic regression vary by calculator. Look up the
quadratic regression (QuadReg) instructions for your specific calculator.

1. Enter the data into a table.
2. Decide which regression to use (Quadratic or Linear). You can use the strategy of looking
at the difference of the output values, but that only works when the x-values increase by
equal intervals. If they are not, you may need to look at the scatterplot.
3. Create a regression using one of the following
Linear: y 1~ax_1+b (will look like this: y; ~ax; + b)
Quadratic: y_1~ax_172+bx_1+¢ (will look like this: y; ~ax? + bx; + ¢)

G J

Note: there is a difference between = and ~. The tilde tells Desmos to find values of a, b, and ¢ that create
a model that best fits the data.
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Write your questions

and thoughts here!

Create a scatterplot for each data set. Determine whether a linear or quadratic model is more
appropriate, then find the regression equation.

3.

4.
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. A community festival has tracked its attendance over several years. The table shows the number of
years since 2010 and the approximate attendance.

Years Sl;lce 2010 0 3 4 7 13 16 17
Atten;ance 4200 3500 2900 3100 4200 6100 10400

. Create a scatterplot of the data in your calculator. Determine whether a linear or quadratic model is

more appropriate based on the shape of the scatterplot.

. Find a regression equation that models the data. Round each coefficient to the nearest thousandth.

. According to the model, what was the attendance in 2024? Round down to the nearest whole

number. Is this interpolation or extrapolation?

. According to the model, predict the attendance in 2035. Round down to the nearest whole number.

Is this interpolation or extrapolation?

. According to the model, during what year was attendance at its lowest?

According to the model, during what year will attendance reach 15,0007
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5.5 Quadratic Regression
Algebra 2

Determine whether each data set is linear or quadratic. Justify your answer by describing the rate of change
over equal intervals of x.

1. 2.
X 0 2 4 6 8 10 X -5 =2 1 4 7 10
y 12 4 4 12 28 52 y 18 12 6 0 -6 | —12
3 4.
X —4 -3 =2 -1 0 1 X 10 15 20 25 30 35
y —23 | -10 | -1 4 5 2 y 10 25 40 55 70 85

Create a scatterplot for each data set in your calculator. Determine whether a linear or quadratic model is more
appropriate based on the shape of the scatterplot, then answer the questions that follow each table.
5. The height of a firework is recorded after it is launched.

Time
(seconds) 0 0.6 1.1 1.7 2.4 3.0 3.7
x
He‘gh; (feet) 12 91 139 173 172 142 66
a. Create a scatterplot. Determine whether a linear or b. Find the regression equation. Round each coefficient
quadratic model is more appropriate. to the nearest thousandth.

c. Predict the height after 2 seconds. Is this interpolation ~ d. Predict the height after 4 seconds. Is this interpolation
or extrapolation? or extrapolation?

e. According to the model, what is the maximum height  f. According to the model, when will the firework reach
of the firework, and when does it occur? the ground?
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6. A concert promoter records the number of tickets expected to sell at different ticket prices.

Ticket l;“ce & 18 24 31 39 48 58 70
T'cke;s Sold 9,100 8,200 7,080 5,750 4,320 2,860 1,370
a. Create a scatterplot. Determine whether a linear or b. Find the regression equation. Round each coefficient
quadratic model is more appropriate. to the nearest thousandth.
c. Predict the number of tickets sold at a price of $45. d. Predict the number of tickets sold at a price of $80.
Round down to the nearest whole number. Is this Round down to the nearest whole number. Is this
interpolation or extrapolation? interpolation or extrapolation?

e. According to the model, what ticket price would result f. What ticket price would result in approximately 2,000
in approximately 5,000 tickets being sold? tickets being sold?

7. The table shows the amount of water remaining in a reservoir during a dry season.

W‘;eks 0 4 9 15 22 28 35
Water
(million gallons) 18,500 17,600 16,400 15,050 13,400 12,000 10,300
y
a. Create a scatterplot. Determine whether a linear or b. Find the regression equation. Round each coefficient
quadratic model is more appropriate. to the nearest thousandth.
c. Predict the amount of water after 18 weeks. Is this d. Predict the amount of water after 42 weeks. Is this
interpolation or extrapolation? interpolation or extrapolation?

e. According to the model, after how many weeks will the reservoir contain 12,500 million gallons?

No Test Prep for this section.
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