








Unit 6: Describing Data

This graph shows Melissa’s data for Class 2.

y  Clas2

100
95
90
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65 -

60| o ®
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Mean Test Score

0 X
0.51.01520253.03540
Mean Study Time (hours)

In this graph, the data points appear to lie on a curve, rather than on a line, with
a rate of increase that increases as the value of x increases. It appears that a
quadratic or exponential model may be more appropriate than a linear model for
these data.

This graph shows Melissa’s data for Class 3.

In this graph, the data points do not appear to lie on a line or on a curve. Linear,
quadratic, and exponential models would not be appropriate to represent the data.
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Unit 6: Describing Data

4. A line of best fit (trend or regression line) is a straight line that best represents the
data on a scatter plot. This line may pass through some of the points, none of the
points, or all of the points. In the previous examples, only the Class 1 scatter plot
looks like a linear model would be a good fit for the points. In the other classes, a
curved graph would seem to pass through more of the points. For Class 2, perhaps
a quadratic model or an exponential model would produce a better-fitting curve.
Since class 3 appears to have no correlation, creating a model may not produce the
desired results.

When a linear model is indicated there are several ways to find a function that
approximates the y-value for any given x-value. A method called regression is the
best way to find a line of best fit, but it requires extensive computations and is
generally done on a computer or graphing calculator.

Example:

This graph shows Melissa’s data for Class 1 with the line of best fit added. The
equation of the line can be determined by using a calculator by entering the data
into the STAT EDIT L1 and L2 in your calculator. L1 is for the x-values and L2 is for
the y-values. Once all coordinates are entered, use the linear regression feature on
the calculator. You will get values for a and b for the equation y = ax + b. For the
data below, the equation is y = 8.8x + 58.4.

y Class 1

100
95
90
85
80
75
70
65
60

Mean Test Score

X
0" 051.01.520253.03540
Mean Study Time (hours)

Notice that five of the seven data points are on the line. This represents a very
strong positive relationship for study time and test scores, since the line of best fit
is positive and a very tight fit to the data points.
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This next graph shows Melissa’s data for Class 3 with the line of best fit added. The
equation of the line is y = 0.8x + 83.1.

y Class 3
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Although a line of best fit can be calculated for this set of data, notice that most of
the data points are not very close to the line. In this case, although there is some
correlation between study time and test scores, the amount of correlation is very small.

This is called the correlation coefficient, which is discussed in more detail in the next
section about linear models.
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REVIEW EXAMPLES

1. Barbara is considering visiting Yellowstone National Park. She has heard about Old
Faithful, the geyser, and she wants to make sure she sees it erupt. At one time,
it erupted just about every hour. That is not the case today. The time between
eruptions varies. Barbara went on the Web and found a scatter plot of how long an
eruption lasted compared to the wait time between eruptions. She learned that, in
general, the longer the wait time, the longer the eruption lasts. The eruptions take
place anywhere from 45 minutes to 125 minutes apart. They currently average

90 minutes apart.

Time between Eruptions (minutes)

Old Faithful Eruptions
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X
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Eruption Duration (minutes)

a. For an eruption that lasts 4 minutes, about how long would the wait time be for
the next eruption?

b. What is the shortest duration time for an eruption?

c. Determine whether the scatter plot has a positive or a negative correlation and
explain how you know.

Solution:

a. After a 4-minute eruption, it would be between 75 and 80 minutes for the next

eruption.

b. The shortest eruptions appear to be a little more than 1.5 minutes (1 minute

and 35 seconds).

c. The scatter plot has a positive correlation because as the eruption duration
increases, the time between eruptions increases.
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2. The environment club is interested in the relationship between the number of

canned beverages sold in the cafeteria and the number of cans that are recycled.
The data they collected are listed in this chart.

Beverage Can Recycling

Number of Canned Beverages Sold 15119 | 8 |10 | 13| 9 14

Number of Cans Recycled 6|10 | 6 3 7| 5 4

Find an equation of a line of best fit for the data.

Solution:

Use a calculator by entering the data into the STAT EDIT L1 and L2 in your
calculator. Enter the values of x in the L1 column and the values of y in the

L2 column. Once all coordinates are entered, use the linear regression feature on
the calculator. You will get values for a and b for the equation y = ax + b. For the
data in the table, the equation is y = 0.38x + 0.99.

3. A fast-food restaurant wants to determine whether the season of the year affects

the choice of soft-drink size purchased. It surveyed 278 customers, and the table
below shows its results. The drink sizes were small, medium, large, and jumbo.
The seasons of the year were spring, summer, and fall. In the body of the table,
the cells list the number of customers who fit both row and column titles. On the
bottom and in the right margin are the totals.

Spring  Summer Fall TOTALS

Small

Medium

Large

Jumbo

TOTALS

In which season did the most customers prefer jumbo drinks?

What percentage of those surveyed purchased small drinks?

What percentage of those surveyed purchased medium drinks in the summer?
What do you think the fast-food restaurant learned from its survey?

a0 oo

Solution:

a. The most customers preferred jumbo drinks in the fall.

b. Twenty-three percent (64/278 = 23%) of the 278 surveyed purchased small
drinks.

c. Ten percent (28/278 = 10%) of those customers surveyed purchased medium
drinks in the summer.

d. The fast-food restaurant probably learned that customers tend to purchase the
larger drinks in the fall and the smaller drinks in the spring and summer.
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SAMPLE ITEMS

1. Which graph MOST clearly displays a set of data for which a quadratic function
is the model of best fit?

y y
L J
L ]
40 | ~ 40
30(® . 30
A oo B. o
201 o o 20 4 S
° ® e
10 %0 10 | o1 _
L
> X 0 @ e
0 20 40 20 40
y y
A /
40 - 40 °
®
30 i o e - 30 L
C. . D. .
20 -~ e% 20 .
b L ]
10 ¢ © 10 -
® °
= X -
0 20 40 0 20 40

Correct Answer: A
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2. This graph plots the number of wins in the 2006 season and in the 2007 season
for a sample of professional football teams.

Team Wins, 2006 and 2007

Wins in 2007 Season

M s oy
'3
[

0 Sl
2 4 6 8 10 12 14 16

Wins in 2006 Season

Which equation BEST represents a line that matches the trend of the data?

AL y=x+2

B. y=x+7
3

C. y=—x+1
Y 5
3

D. y=—x+5
Y 5

Correct Answer: D
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Interpret Linear Models

MGSE9-12.S.ID.7 Interpret the slope (rate of change) and the intercept (constant term)
of a linear model in the context of the data.

MGSE9-12.S.ID.8 Compute (using technology) and interpret the correlation coefficient
“r” of a linear fit. (For instance, by looking at a scatter plot, students should be able to
tell if the correlation coefficient is positive or negative and give a reasonable estimate
of the “r” value.) After calculating the line of best fit using technology, students should
be able to describe how strong the goodness of fit of the regression is, using “r.”

MGSE9-12.S.ID.9 Distinguish between correlation and causation.

KEY IDEA

Once a model for the scatter plot is determined, we can begin to analyze the
correlation of the linear fit. We can also interpret the slope, or rate of change, and
the constant term and distinguish between correlation and causation of the data.

1. A correlation coefficient is a measure of the strength of the linear relationship
between two variables. It also indicates whether the dependent variable, y, grows
along with x, or y gets smaller as x increases. The correlation coefficient is a
number between -1 and +1 including —1 and +1. The letter r is usually used for
the correlation coefficient. When the correlation is positive, the line of best fit will
have a positive slope and both variables are growing. However, if the correlation
coefficient is negative, the line of best fit has a negative slope and the dependent
variable is decreasing. The numerical value is an indicator of how closely the data
points are modeled by a linear function.

When using a calculator, use the same steps as you did to find the line of best
fit. Notice there is a value, r, below the values for a and b. This is the correlation
coefficient.

Examples:

Positive Perfect ,  Positive Weak , Negative Strong

F=+1 “ r=+04 } r=—0.7

The correlation between two variables is related to the slope and the goodness
of the fit of a regression line. However, data in scatter plots can have the same
regression lines and very different correlations. The correlation’s sign will be the
same as the slope of the regression line. The correlation’s value depends on the
dispersion of the data points and their proximity to the line of best fit.
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Example:

Earlier we saw that the interval between eruptions of Old Faithful is related to the
duration of the most recent eruption. Years ago, the National Park Service had a
simple linear equation they used to help visitors determine when the next eruption
would take place. Visitors were told to multiply the duration of the last eruption by
10 and add 30 minutes (/ = 10 - D + 30). We can look at a 2011 set of data for
Old Faithful, with eight data points, and see how well that line fits the 2011 data.
The data points are from a histogram with intervals of 0.5 minute for x-values. The
y-values are the average interval time for an eruption in that duration interval.

Old Faithful Eruptions

Duration (x) Interval (y) Prediction Error Distances
1.50 51.00 45 6
2.00 58.00 50 8
2.50 65.00 55 10
3.00 71.00 60 11
3.50 76.00 65 11
4.00 82.00 70 12
4.50 89.00 75 14
5.00 95.00 80 15

The error distances display a clear pattern. The Park Service’s regression line on
the scatter plot shows the same reality. They keep increasing by small increments.
The formula I = 10 - D + 30 no longer works as a good predictor. In fact, it is a
worse predictor for longer eruptions.

Old Faithful Intervals
120°

—
=
=
-~

80

60

40

Interval between
Eruptions (minutes)

20

-

0 1 2 3 4 5 6 7

Duration of Eruption (minutes)
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Instead of using the old formula, the National Park Service has a chart like the one

in this example for visitors when they want to gauge how long it will be until the next
eruption. We can take the chart the National Park Service uses and see what the new
regression line would be. But first, does the scatter plot on the previous page look like
we should use a linear model? And, do the y-values of the data points in the chart have
roughly a constant difference?

The answer to both questions is “yes.” The data points do look as though a linear
model would fit. The differences in intervals are all 5s, 6s, and 7s. In cases like
this, you can use technology to find a linear regression equation by entering the
data points in the STAT feature of your calculator.

Old Faithful Scatter Plot
with Trend Line

v
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100 -
[ ]
90 o
s )3
T 80 - :
= A
£ 70 £
N A
= 60 1=
£ o
= A
= 50 :
40
30
T\ -\
6 1 2 3 4 5

Duration (minutes)

A Interval

m Predicted interval

The technology determines data points for the new trend line that appear to fit the
observed data points much better than the old line. The interval-predicting equation
has new parameters for the model, a = 12.36 (up 2.36 minutes) and b = 33.2 (up

3.2 minutes). The new regression line would be y = 12.36x + 33.2. While the new
regression line appears to come much closer to the observed data points, there are still
error distances, especially for lesser duration times. The scientists at Yellowstone Park
believe that there probably should be two regression lines now: one for use with shorter
eruptions and another for longer eruptions. As we saw from the frequency distribution
earlier, Old Faithful currently tends to have longer eruptions that are farther apart.
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The technology also provides a correlation coefficient. From the picture of the
regression points on the previous page, it looks like the number should be positive
and fairly close to 1. Using the linear regression feature on the calculator, we get
r=0.9992. Indeed, the length of the interval between Old Faithful’s eruptions is
very strongly related to its most recent eruption duration. The direction is positive,
confirming the longer the eruption, the longer the interval between eruptions.

It is very important to point out that the length of Old Faithful’s eruptions does not
directly cause the interval to be longer or shorter between eruptions. The reason it
takes longer for Old Faithful to erupt again after a long eruption is not technically
known. However, with a correlation coefficient so close to 1, the two variables are
closely related to one another. However, you should never confuse correlation with
causation. For example, research shows a correlation between income and age, but
aging is not the reason for an increased income. Not all people earn more money the
longer they live. Variables can be related to each other without one causing the other.

Correlation is when two or more things or events tend to occur at about the same
time and might be associated with each other but are not necessarily connected

by a cause/effect relationship. Causation is when one event occurs as a direct
result of another event. For example, a runny nose and a sore throat may correlate
to each other but that does not mean a sore throat causes a runny nose or a runny
nose causes a sore throat. Another example is it is raining outside and the ground
being wet. There is a correlation between how wet the ground gets and how much it
rains. In this case, the rain is what caused the ground to get more wet, so there is
causation.

Example:

Consider the correlation between the age, in years, of a person and the income, in
dollars, each person earns in the table below.

Age
(years)

25 30 35 40 45 50

Income

30,000 | 37,000 | 43,000 | 39,000 | 53,000 | 54,000
(dollars)

It appears there is a correlation between age and income and that a person’s
income increases as the person gets older. This does not mean age causes a
person’s income.
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REVIEW EXAMPLES

1. This scatter plot suggests a relationship between the variables age and income.

¥y
A
70
60
50
40 |
30
20
10

0

Yearly Income
(dollars x 1000)

LA

Yearly Income vs. Age

L4

- X
18 24 30 36 42 48 54 60
Age (years)

a. What type of a relationship is suggested by the scatter plot (positive/negative,

weak/strong)?
b. What is the domain of age

s considered by the researchers?

c. What is the range of incomes?
d. Do you think age causes income level to increase? Why or why not?

Solution:

a. The scatter plot suggests a fairly strong positive relationship between age and

yearly income.

b. The domain of ages considered is 18 to 60 years.
c. The range of incomes appears to be $10,000 to $70,000.
d. No; the variables are related, but age does not cause income to increase.
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2. A group of researchers looked at income and age in Singapore. Their results are
shown below. They used line graphs instead of scatter plots so they could consider
the type of occupation of the wage earner.

Income by Occupation and Age

80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

0.00 “A,

0 20 25 30 35 40 45 50 55 60
Age (years)

Income (dollars)

Key
= Managers
----- Professionals

Associate professionals
and technicians

a. Does there appear to be a relationship between age and income?

b. Do all three types of occupations appear to share the same benefit of aging
when it comes to income?

c. Does a linear model appear to fit the data for any of the occupation types?
d. Does the relationship between age and income vary over a person’s lifetime?

Solution:
a. Yes, as people get older their income tends to increase.

b. No. The incomes grow at different rates until age 40. For example, the
managers’ incomes grow faster than those of the other occupation types until
age 40.

c. No. The rate of growth appears to vary for all three occupations, making a linear
model unsuitable for modeling this relationship over a longer domain.

d. Yes, after about age 40, the income for each type of occupation grows slower
than it did from age 22 to 40.
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3. Consider the table below.

Age Yearly Income Prediction Error
(years) (dollars x 1,000) (dollars x 1,000) Distances
18 10 8 2
20 20 13 7
24 10 17 -7
27 27 23 4
30 35 29 6
32 28 32 -4
36 28 37 -9
39 45 40 5
42 50 49 1
45 45 50 -5

Do you think the regression line for this table is a good predictor of yearly income?

Solution:

The regression line for this table would be a good predictor of yearly income
because the sum of the error differences is zero.
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SAMPLE ITEMS

1. This graph plots the number of wins in the 2006 season and in the 2007 season
for a sample of professional football teams.

Team Wins, 2006 and 2007

Wins in 2007 Season

RS T - = - <]
[
.

0 R
2 4 6 8 10 12 14 16

Wins in 2006 Season

Based on the regression model, what is the predicted number of 2007 wins for
a team that won 5 games in 2006?

ocow>
[0/ s BN AN

12

Correct Answer: C
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2. Which BEST describes the correlation of the two variables shown in the
scatter plot?

oCow>»

weak positive
strong positive
weak negative
strong negative

Correct Answer: D

Distance from Destination

(miles)

>

%
N
L/ °
° o
oo..o:.o... .
>~

Time (hours)

3. Which of these statements is an example of causation?

A.

When the weather becomes warmer, more meat is purchased at the

supermarket.

More people go to the mall when students go back to school.

The greater the number of new television shows, the fewer the number of

moviegoers.

After operating costs are paid at a toy shop, as more toys are sold, more money

is made.

Correct Answer: D
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4. To rent a carpet cleaner at the hardware store, there is a set fee and an hourly
rate. The rental cost, ¢, can be determined using this equation when the carpet
cleaner is rented for h hours.

c=25+3h
Which of these is the hourly rate?

A. 3
B. 3h
C. 25
D. 25h

Correct Answer: A
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ALGEBRA | ADDITIONAL PRACTICE ITEMS

This section has two parts. The first part is a set of 18 sample items for Algebra I. The
second part contains a table that shows for each item the standard assessed, the
DOK level, the correct answer (key), and a rationale/explanation about the key and
distractors. The sample items can be utilized as a mini-test to familiarize students with
the item formats found on the assessment.

All example and sample items contained in this guide are the property of the
Georgia Department of Education.
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x 3

Georgia
. u Algebra |
Milestones &
Assessment System FormUIa Sheet

You can find mathematics formula sheets on
the Georgia Milestones webpage at
http://www.gadoe.org/Curriculum-Instruction-
and-Assessment/Assessment/Pages/Georgia-
Milestones-Assessment-System.aspx.

Look under “EOC Resources.”
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Item 1

Sandra sells necklaces at a school craft fair. She uses the equation
P = 7.5n - (2.25n + 15) to determine her total profit at the fair. Based
on this equation, how much does she charge for each necklace?

A
B
C.
D

$2.25
$7.50
$15.00
. $17.25
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Item 2

The perimeter of a rectangle is P = 2w + 2] where w is the width of the rectangle

and | is the length of the rectangle. Rearrange this formula to find the width of the

rectangle.

A. w=P-2I

B. w= P
4 -1

C. w=2P-1|
P

D. w=—-1
2
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Item 3

Read the following situation to determine whether the inequality correctly models
the company’s information.

The Mascot Company wants to spend no more than 1,250 dollars per month on
the cost of school spirit items for sporting events. Production costs are 5 dollars
per shirt and 8 dollars per banner. The company also wants monthly gross revenue
from selling shirts and banners to be greater than 3,000 dollars. One shirt sells for
15 dollars and 1 banner sells for 20 dollars.

An employee at the company wants to determine the number of shirts and banners
that Mascot Company should produce for a month. He lets s represent the number
of shirts and b represent the number of banners. He writes the following system of
inequalities.

5s + 8b > 1,250
15s + 20b > 3,000

Part A: Does the first inequality correctly model the company’s monthly costs?
Explain. Write your answer on the lines provided.

Part B: Does the second inequality correctly model the company’s monthly
revenue? Explain. Write your answer on the lines provided.
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Item 4

Vicky is studying French. She spends 1 hour reviewing each old chapter. She also
spends 1.5 hours learning each new chapter. She spends at least 10 hours per
week studying French. Which graph could represent the possible number of old
chapters Vicky reviews, x, and new chapters Vicky learns, y, each week?

Vicky’s French Studies y Vicky’s French Studies

<

A

>

New Chapters Learned
w

New Chapters Learned

Old Chapters Reviewed Old Chapters Reviewed

Vicky’s French Studies y Vicky’s French Studies

<

A

o

New Chapters Learned
o

New Chapters Learned

Old Chapters Reviewed Old Chapters Reviewed
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Item 5

Kim uses these steps to solve a system of linear equations.
2x-3y=2 —4(2x-3y=2) —8x-12y =8

8x-12y=5 - (8x—-12y =5)
0=3

Part A: Explain the steps Kim used to obtain her result. Write your answer on the
lines provided.

Part B: What can you conclude about the system of linear equations based on
Kim’s result? Write your answer on the lines provided.
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Item 6
It takes Matt 20 months to save $1,000.

Part A: Write an equation that models the average number of dollars, x, Matt saves
each month. Write your answer on the lines provided.

Part B: How much money, in dollars, did Matt save each month? Write your answer
on the lines provided.
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Item 7

Which function can be used to model the data in this table?

0 -1
2 0
6 2
A. f(x) = 3x
X
B. f[x)=—-1
x) 5
C. f(x)=x-1
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Item 8

Amy owns a graphic design store. She purchases a new printer to use in her store.
The printer depreciates by a constant rate of 14% per year. The function
V = 2,400(1 - 0.14)" can be used to model the value of the printer in dollars after

t years.

Part A: Explain what the parameter 2,400 represents in the equation of the
function. Write your answer on the lines provided.

Part B: What is the factor by which the printer depreciates each year? Write your
answer on the lines provided.

Part C: Amy also considered purchasing a printer that costs $4,000 and depreciates
by 25% each year. Which printer will have more value in 5 years? Write your answer
on the lines provided.

Page 240 of 266 Georgia Milestones Algebra | EOC Study/Resource Guide for Students and Parents
Copyright © 2015 by Georgia Department of Education. All rights reserved.



Algebra | Additional Practice Iltems

Part D: Amy wants to replace the printer after 6 years. She wants to sell her current
printer and make a 150-dollar profit over the value of the printer after 6 years. At
what price will she need to sell the printer to make a 150-dollar profit on the sale?
Round your answer to the nearest dollar. Write your answer on the lines provided.
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Item 9

The function f(x) = x — 9 is shifted 2 units up and 3 units to the left. Select the new

function.

A. gx)=2x-6

B. gxX)=x-3)+7
C. gx)=3x-7

D. gx)=(x+3)-7
Item 10

A scientist studied the relationship between the number of trees, x, per acre and
the number of birds, y, per acre in a neighborhood. She modeled the relationship
with a scatter plot and used the equation y = 4 + 6x for the regression line. What is
the meaning of the slope and y-intercept of this regression line?

A.

The slope is 6. This means that the average number of birds per acre in an area
with no trees is 6. The y-intercept is 4. This means that for every 1 additional tree,
she can expect an average of 4 additional birds per acre.

The slope is 4. This means that for every 1 additional tree, she can expect an
average of 4 additional birds per acre. The y-intercept is 6. The average number of
birds per acre in an area with no trees is 6.

The slope is 6. This means that for every 1 additional tree, she can expect an
average of 6 additional birds per acre. The y-intercept is 4. The average number of
birds per acre in an area with no trees is 4.

The slope is 4. This means that the average number of birds per acre in an area
with no trees is 4. The y-intercept is 6. This means that for every 1 additional tree,
she can expect an average of 6 additional birds per acre.
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Item 11

A random group of high school students was surveyed. Each student was asked
whether it should be mandatory for all high school students to participate in a
sport. The results are partially summarized in the two-way table.

Agree Disagree No Opinion Total

Freshman

Sophomore

Junior

Senior

Total

In the freshman group, what percentage of students agree that it should be
mandatory for all students to participate in a sport?

A. 14.1%
B. 22.6%
C. 53%

D. 73.6%
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Item 12

Maria and Jeff collect data on the number of cars that pass through an intersection
every Monday morning for 2 months. They record the findings as 78, 158, 63,

71, 56, 67, 75, and 64. They each use different methods to summarize the

typical number of cars that pass through the intersection at the specified time

and compare their findings. Jeff says that on average, 79 cars pass through the
intersection each Monday morning. Maria disagrees and says that the mean cannot
be used and uses the median instead to describe the number of cars that pass
through the intersection on a given Monday morning. She says that 69 cars pass
through the intersection.

Part A: Whose method BEST describes the center of the data?

Part B: Justify your answer.
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Item 13

Which value is an irrational number?

A. 4+7
B. V248
V3412
C. 5
D. V3-43
Item 14

The table defines a quadratic function.

-1
0 1
1 |11
3 1

What is the average rate of change between x = -1 and x = 1?

A. undefined
5 1
T3
c. -3
D. -4
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Item 15

Part A: What are the zeros of the function f(x) = x> - 6x + 8? Explain how you
determined your answer. Write your answer on the lines provided.

Page 246 of 266 Georgia Milestones Algebra | EOC Study/Resource Guide for Students and Parents
Copyright © 2015 by Georgia Department of Education. All rights reserved.



Algebra | Additional Practice Iltems

Part B: Arturo made an error when finding the minimum value of the function
g(x) = x2 — 6x + 10. His work is shown below.

g(x)=x>-6x+10
gx)=(x*-6x-9)+10+9
g(x)=(x-3)2+19

The vertex is (3, 19), so the minimum value is 19.

Describe the error that Arturo made. Then give the correct minimum value of the
function. Write your answer on the lines provided.
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Item 16

Shaun recycles bottles and cans. He earns 10 cents for each bottle he recycles
and 5 cents for each can he recycles. After recycling a bag of bottles and cans, he
gets a receipt that states he earned $12.75 and recycled a total of 210 bottles
and cans. To determine the number of bottles and the number of cans he recycled,
Shaun writes the system of equations below.

X+y=210
10x + 5y = 1275

Part A: Explain how you know that x represents the number of bottles Shaun
recycled. Write your answer on the lines provided.

Part B: Shaun graphs lines to represent the equations in his system. What are the
coordinates of the point where the 2 lines intersect? Write your answer on the lines
provided.
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Item 17

The total area of two rectangles can be represented by the expression
(x)(3x + 1) + (2x)(x + 3). Which expression represents the total area of the two
rectangles combined?

7x2

6x° + 6x°
6x% + 7X
5x% + 7x

oSow>»
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Item 18

Lamar is knitting a scarf at a constant rate. He makes each row of the scarf 1 foot
wide and finishes an entire row before starting the next row. At various times, he
records how long he’s been knitting and the length of the scarf. After knitting for a
total of 11 hours, he records the length of his scarf. Then, he stops and makes this
graph.

Lamar’s Knitting Progress

.

B
H

O P NWMOTONXO®OO

Length of Scarf (ft)

> X
123456 7 8 9101112131415
Time Spent Knitting (hrs)

The finished scarf will be about 6 feet long and 1 foot wide. He estimates he is
about 75% finished.

Part A: Lamar determines the rate at which he is knitting by calculating the slope
of the graph. The slope of the graph is about 0.4. Explain why the unit rate for the
graph could be 0.4 feet per hour. Explain why the unit rate for the graph could also
be 0.4 square feet per hour. Write your answer on the lines provided.
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Part B: Lamar decides to represent his unit rate in 0.4 feet per hour. Explain how he
could convert his rate to inches per hour. Write your answer on the lines provided.
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ADDITIONAL PRACTICE ITEMS ANSWER KEY

Standard/ DOK | Correct

Element Level | Answer Explanation

Item

The correct answer is choice (B) $7.50 because
profit equals 7.5 times the number of necklaces
minus the cost per necklace and other fixed costs.
1 MGSE9-12.A.SSE.1a 1 B Choice (A) is incorrect because it is the cost to
produce each necklace. Choice (C) is incorrect
because it is a fixed cost. Choice (D) is incorrect
because it incorrectly adds the costs.

The correct answer is choice (D) w = % To isolate
w, divide both sides by 2 and then subtract /.

2 MGSE9-12.A.CED.4 2 D Choices (A), (B), and (C) are incorrect because they
incorrectly subtracted or divided to rearrange the

formula to isolate w.

See scoring rubric and exemplar responses on

3 | MGSE9-12.A.CED.3 3 N/A | bage 255.

The correct answer is choice (B). The graph is
correct because the line is solid and shaded

4 MGSE9-12.A.REI.12 2 B above the line. Choices (A), (C), and (D) represent
confusion over which inequality symbol to assign
according to the graph.

See scoring rubric and exemplar responses on

5 MGSE9-12.A.REI.6 3 N/A page 256.

See scoring rubric and exemplar responses on

6 MGSE9-12.A.REI.3 2 N/A page 257.

The correct answer is choice (B) f(x) = % -1. By
substituting the values of x into each function, only
7 MGSE9-12.F.IF.9 1 B this one works for all values of x. Choices (A), (C),
and (D) are incorrect because all values of x from
the table will not give f(x), even though some of the

values might.

See scoring rubric and exemplar responses

8 MGSE9-12.F.LE.5 3 N/A beginning on page 258.
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Item

Standard/
Element

DOK
Level

Correct
Answer

Explanation

MGSE9-12.F.BF.3

The correct answer is choice (D) g(x) = (x + 3) - 7.
A shift up 2 units would subtract 2 units from the
y-value, and a shift 3 units to the left would add

3 to the x-value. Choices (A) and (C) are incorrect
because of errors of multiplying the x-value and
subtracting from the y-value. Choice (B) is incorrect
because the values are being subtracted instead of
added to the x- and y-values.

10

MGSE9-12.S.1D.7

The correct answer is choice (C). Choice (A) is incorrect
because the y-intercept is being used as a rate of
change. Choice (B) has the incorrect interpretation of
slope within the context. Choice (D) has the incorrect
interpretation of slope and y-intercept within the
context.

11

MGSE9-12.S.1D.5

The correct answer is choice (D) 73.6%. The
conditional relative frequency of freshmen who
agree is found by dividing 53 by the total number
of freshmen surveyed, 72. Choice (A) is incorrect
because 53 was divided by the total number

of students surveyed, not just the freshmen.
Choice (B) is incorrect because it calculated the
ratio of freshmen who agreed to the number of
freshmen who disagreed. Choice (C) is incorrect
because it is the number of freshmen who agreed.

12

MGSE9-12.S.1D.2

N/A

See scoring rubric and exemplar responses on
page 261.

13

MGSE9-12.N.RN.3

The correct answer is choice (A) because the
sum is an irrational number. Choices (B), (C), and
(D) are incorrect because they result in rational
numbers.

14

MGSE9-12.F.IF.6

The correct answer is choice (C) because -3 is the
slope of the line containing the indicated points.
Choice (A) is incorrect because it reverses the
numerator and denominator in the slope formula.
Choice (B) and choice (D) are incorrect because
there are arithmetic errors.

15

MGSE9-12.A.SSE.3a
MGSE9-12.A.SSE.3b

N/A

See scoring rubric and exemplar responses
beginning on page 262.

16

MGSE9-12.A.REI.6

N/A

See scoring rubric and exemplar responses on
page 264.
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Standard/ DOK | Correct

L Element Level | Answer

Explanation

The correct answer is choice (D) because the
expression is equivalent to the expression

17 MGSE9-12.A.APR.1 2 D representing the area of the rectangle. Choices (A),
(B), and (C) are incorrect because the terms are
combined incorrectly.

i See scoring rubric and exemplar responses on
18 MGSE9-12.N.NQ.1 2 N/A page 265.
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ADDITIONAL PRACTICE ITEMS SCORING RUBRICS
AND EXEMPLAR RESPONSES

Item 3
Scoring Rubric
Points Description

5 The response achieves the following:
e Student gets both Part A and Part B correct.

1 The response achieves the following:
e Student gets either Part A or Part B correct.

0 The response achieves the following:
e Student gets neither Part A nor Part B correct.

Exemplar Response
Points
Awarded Sample Response

Part A: No. This inequality uses the wrong inequality symbol. It shows that the cost of the
shirts plus the cost of the banners is at least 1,250 dollars, but the company wants to
spend no more than 1,250 dollars on the costs.

2 AND
Part B: Yes. This inequality shows that the revenue from shirts plus the revenue from
banners is greater than the company’s revenue goal of 3,000 dollars.
Part A: No. This inequality uses the wrong inequality symbol. It shows that the cost of the
shirts plus the cost of the banners is at least 1,250 dollars, but the company wants to
spend no more than 1,250 dollars on the costs.

1 OR
Part B: Yes. This inequality shows that the revenue from shirts plus the revenue from
banners is greater than the company’s revenue goal of 3,000 dollars.

0 Student does not produce a correct response or a correct process.
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Item 5
Scoring Rubric
Points Description

5 The response achieves the following:
e Student gets both Part A and Part B correct.

1 The response achieves the following:
e Student gets either Part A or Part B correct.

0 The response achieves the following:
e Student gets neither Part A nor Part B correct.

Exemplar Response
Points
Awarded Sample Response

Part A: Kim multiplied the first equation by 4. Then she multiplied the second equation
by (-1) and added the two equations. The subtraction eliminated both variable terms
on the left side, resulting in 0. The subtraction on the right side resulted in 3. The final

B equation is false because 0O is not equal to 3.
AND
Part B: Because the resulting equation is false, this system of linear equations has no
solution.
Part A: Kim multiplied the first equation by 4. Then she multiplied the second equation
by (-2) and added the two equations. The subtraction eliminated both variable terms
on the left side, resulting in 0. The subtraction on the right side resulted in 3. The final

1 equation is false because O is not equal to 3.
OR
Part B: Because the resulting equation is false, this system of linear equations has no
solution.

0 Student does not produce a correct response or a correct process.
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Item 6
Scoring Rubric
Points Description
5 The response achieves the following:
e Student gets both Part A and Part B correct.
1 The response achieves the following:
e Student gets either Part A or Part B correct.
0 The response achieves the following:
e Student gets neither Part A nor Part B correct.
Exemplar Response
A:‘:::: d Sample Response
Part A: 1,000 = 20x
2 AND
Part B: $50
Part A: 1,000 = 20x
1 OR
Part B: $50
0 Student does not produce a correct response or a correct process.
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Item 8

Scoring Rubric

Points Description

The response achieves the following;:

e Student demonstrates complete and thorough understanding of interpreting the
parameters in an exponential function in terms of a context. Award 4 points for a
student response that contains all of the following elements:

e Part A: Student states that the parameter 2,400 represents the initial value (or
purchase price) of the printer in dollars.

e Part B: 0.86

e Part C: The printer that costs $2,400 will be worth $180 more than the printer
that originally cost $4,000.

e Part D: The discount does not affect the depreciation factor of the printer

since the cost of the printer is still $2,400 and the depreciation percentage is
still 14%.

The response achieves the following:

e Student demonstrates nearly complete understanding of interpreting the
parameters in an exponential function in terms of a context. Award 3 points for a
student response that contains any 3 of the following elements:

e Part A: Student states that the parameter 2,400 represents the initial value (or
purchase price) of the printer in dollars.

e Part B: 0.86

e Part C: The printer that costs $2,400 will be worth $180 more than the printer
that originally cost $4,000.

e Part D: The discount does not affect the depreciation factor of the printer

since the cost of the printer is still $2,400 and the depreciation percentage is
still 14%.

The response achieves the following;:

e Student demonstrates partial understanding of interpreting the parameters in an
exponential function in terms of a context. Award 2 points for a student response
that contains any 2 of the following elements:

e Part A: Student states that the parameter 2,400 represents the initial value (or
purchase price) of the printer in dollars.

e Part B: 0.86

e Part C: The printer that costs $2,400 will be worth $180 more than the printer
that originally cost $4,000.

e Part D: The discount does not affect the depreciation factor of the printer
since the cost of the printer is still $2,400 and the depreciation percentage is
still 14%.
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The response achieves the following:

e Student demonstrates minimal understanding of interpreting the parameters in an
exponential function in terms of a context. Award 1 point for a student response
that contains any 1 of the following elements:

e Part A: Student states that the parameter 2,400 represents the initial value (or
purchase price) of the printer in dollars.

1 e Part B: 0.86
e Part C: The printer that costs $2,400 will be worth $180 more than the printer
that originally cost $4,000.
e Part D: The discount does not affect the depreciation factor or the printer since
the cost of the printer is still $2,400 and the depreciation percentage is still
14%.
The response achieves the following;:
0 e The student demonstrates little to no understanding of interpreting the

parameters in an exponential function in terms of a context.
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Item 8

Exemplar Response

Points

Awarded Sample Response

Part A: The parameter 2,400 represents the initial value of the printer in dollars.
Part B: 0.86

4 Part C: The printer that costs $2,400 will be worth $180 more than the printer that
originally costs $4,000.

Part D: The discount does not affect the depreciation factor of the printer since the cost
of the printer is still $2,400 and the depreciation percentage is still 14%.

Part A: The parameter 2,400 represents the initial value of the printer in dollars.
Part B: 0.86

3 Part C: The printer that costs $2,400 will be worth $180 more than the printer that
originally costs $4,000.

Part D: This discount makes the printer worth $50 less.

Part A: The parameter 2,400 represents the initial value of the printer in dollars.
Part B: 0.86

2 Part C: The value of the printer that costs $4,000 will be the same as the value of the
printer that costs $2,400 in the same number of years.

Part D: This discount makes the printer worth $50 less.

Part A: The parameter 2,400 represents the initial value of the printer in dollars.
Part B: 14

1 Part C: The value of the printer that costs $4,000 will be the same as the value of the
printer that costs $2,400 in the same number of years.

Part D: This discount makes the printer worth $50 less.

Part A: The parameter 2,400 represents the decrease in dollars in the value of the
printer each year.

Part B: 14

Part C: The value of the printer that costs $4,000 will be the same as the value of the
printer that costs $2,400 in the same number of years.

Part D: This discount makes the printer worth $50 less.
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Item 12
Scoring Rubric
Points Description
5 The response achieves the following:

e Student gets both Part A and Part B correct.

The response achieves the following:

1 e Student response to Part A is incorrect; the response in Part B clearly acknowledges
that 158 is an outlier and skews the mean, but it does not state the conclusion that
Maria’s method is correct for dealing with this situation.

The response achieves the following:

0

e Student gets neither Part A nor Part B correct.
Exemplar Response
Points
Awarded Sample Response

Part A: Maria is correct.
AND

2 Part B: 158 is an outlier and skews the mean. That is why the center of the data is
higher when Jeff found the average. Because Maria noticed an outlier, she realized
that using the median would best describe the center of the data since median is not
affected by the outlier.
Part A: Maria is correct.

1 OR
Part B: 158 is an outlier and skews the data, so the median that Maria found is lower
than the mean that Jeff found.

0 Student does not produce a correct response or a correct process.

Georgia Milestones Algebra | EOC Study/Resource Guide for Students and Parents Page 261 of 266
Copyright © 2015 by Georgia Department of Education. All rights reserved.



Algebra | Additional Practice Items

Item 15

Scoring Rubric

Points

Description

The response achieves the following:

¢ Response demonstrates complete understanding of rewriting a quadratic function
to find different properties. Award 4 points for a student response that contains
all four of the following elements:

e states that the zeros of the function in Part A are 2 and 4
e explains how the zeros were determined

e identifies that the error in Part B involves the wrong values being used to
complete the square and to keep the equation balanced

e states that the minimum of the function in Part Bis 1

Scoring Note: There are other valid ways of finding the zeros of the function in
Part A. Accept any valid method.

The response achieves the following:

¢ Response demonstrates nearly complete understanding of rewriting a quadratic
function to find different properties. Award 3 points for a student response that
contains three of the following elements:

e states that the zeros of the function in Part A are 2 and 4
e explains how the zeros were determined

¢ identifies that the error in Part B involves the wrong values being used to
complete the square and to keep the equation balanced

e states that the minimum of the function in Part Bis 1

Scoring Note: There are other valid ways of finding the zeros of the function in
Part A. Accept any valid method.

The response achieves the following:

e Response demonstrates partial understanding of rewriting a quadratic function to
find different properties. Award 2 points for a student response that contains two
of the following elements:

e states that the zeros of the function in Part A are 2 and 4
e explains how the zeros were determined

e identifies that the error in Part B involves the wrong values being used to
complete the square and to keep the equation balanced

o states that the minimum of the function in Part Bis 1

Scoring Note: There are other valid ways of finding the zeros of the function in Part A.
Accept any valid method.
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Points Description

The response achieves the following:

e Response demonstrates a minimal understanding of rewriting a quadratic function to
find different properties. Award 1 point for a student response that contains only one of
the following elements:

e states that the zeros of the function in Part A are 2 and 4
1 e explains how the zeros were determined

¢ identifies that the error in Part B involves the wrong values being used to complete
the square and to keep the equation balanced

e states that the minimum of the function in Part B is 1

Scoring Note: There are other valid ways of finding the zeros of the function in Part A.
Accept any valid method.

The response achieves the following;:

0 e Response demonstrates limited to no understanding of rewriting a quadratic function to
find different properties.

Exemplar Response

Points Sample Response
Awarded p P
Part A: The zeros are 2 and 4.
To find the zeros, | set the value of the function equal to 0. Then | factored the quadratic
expression on the right side of the equation. Next, | used the Zero Product Property to set
each factor equal to 0. Then | solved each of the resulting equations for x. These values of
4 x are the zeros of the function.

Part B: To complete the square, Arturo should have added 9 inside the parentheses
instead of subtracting 9. And to keep the equation balanced, he should have subtracted
9 outside the parentheses instead of adding 9.

The correct minimum value of the function is 1.
Part A: The zeros are 2 and 4.

To find the zeros, | set the value of the function equal to 0. Then | factored the quadratic
expression on the right side of the equation. Next, | used the Zero Product Property to set
3 each factor equal to 0. Then | solved each of the resulting equations for x. These values of
X are the zeros of the function.

Part B: The correct minimum value of the function is 1.
Part A: The zeros are 2 and 4.

2
Part B: The correct minimum value of the function is 1.
Part A: The zeros are 2 and 4.
1
Part B: The correct minimum value of the function is 3.
0 Student does not produce a correct response or a correct process.
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Item 16
Scoring Rubric
Points Description
The response achieves the following;:
e Student demonstrates full understanding of solving a system of equations. Award
5 2 points for a student response that contains both of the following elements:
e states how to identify that the x variable represents the number of bottles
recycled
e provides the correct coordinate of where the lines intersect
The response achieves the following:
e Student shows partial understanding of solving a system of equations. Award 1
1 point for a student response that contains only one of the following elements:
e states how to identify that the x variable represents the number of bottles
recycled
e provides the correct coordinate of where the lines intersect
o The response achieves the following:
e Student demonstrates little to no understanding of solving a system of equations.
Exemplar Response
Points
Awarded Sample Response
The second equation has 10x and 5y, so that represents the amount of money he
gets from each type (bottle or can). Since x has a coefficient of 10 and Shaun earns
5 10 cents per bottle, x must represent the number of bottles.
AND
(45, 165)
1 (45, 165)
0 Student does not produce a correct response or a correct process.

Page 264 of 266 Georgia Milestones Algebra | EOC Study/Resource Guide for Students and Parents
Copyright © 2015 by Georgia Department of Education. All rights reserved.



Algebra | Additional Practice Items

Item 18
Scoring Rubric
Points Description
The response achieves the following;:
e Student demonstrates full understanding of finding the zeros of a function. Award
2 2 points for a student response that contains both of the following elements:
¢ states that the function has 2 zeros
e provides a valid explanation of how the number of zeros was determined
The response achieves the following;:
e Student shows partial understanding of solving a system of equations. Award
1 1 point for a student response that contains only one of the following elements:
e states that the function has 2 zeros
e provides a valid explanation of how the number of zeros was determined
0 The response achieves the following;:
e Student demonstrates little to no understanding of solving a system of equations.
Exemplar Response
Points
mple R n
Awarded Sample Response
2 zeros
AND
2
Because the function is a parabola, at most there are two zeros. | solved for f(0) and
found two values for x that make the function true. Therefore, there are 2 zeros for
this function.
1 2 zeros
0 Student does not produce a correct response or a correct explanation.
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