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New York State Common Core Sample Questions:
Regents Examination in Algebra | (Common Core)

With the adoption of the New York P-12 Common Core Learning Standards (CCLS) in
ELA/Literacy and Mathematics, the Board of Regents initiated a shift in both instruction and
assessment. Educators around the state have begun providing Common Core instruction in
their classrooms. To aid in this transition, additional sample Regents Examination in Algebra |
(Common Core) questions have been developed to help students, parents, and educators
better understand the instructional shifts demanded by the Common Core and the rigor
required to ensure that all students are on track to college and career readiness.

Like the sample questions provided in the Spring of 2013, these questions emphasize
instructional shifts demanded by the CCLS. They are teaching tools for educators and can be
shared freely with students and parents. The sample questions are designed to help clarify the
way the CCLS should drive instruction and how students will be assessed starting with the June
2014 administration of the Regents Examination in Algebra | (Common Core). Feedback on
these sample questions will inform future test development efforts and can be sent to
emscassessinfo@mail.nysed.gov.

While educators from around the state have helped craft these sample questions, they have
not undergone the same extensive review, vetting, and field testing that occur with actual
guestions used on the State exams. The sample questions were designed to help educators
think about content, NOT to show how operational exams look exactly or to provide
information about how teachers should administer the test.

What’s New in these Sample Questions

These additional sample questions have been developed for the same purpose as the original set of
sample questions, but also highlight some specific aspects of the Regents Examination in Algebra |
(Common Core). Specifically, these questions:

e Are written to measure standards that introduce new content that is not part of the
Integrated Algebra curriculum, but is included in Algebra | (Common Core)

e Address New York State Standards Clarifications, which can be found at
www.engageny.org/resources/regents-exams-mathematics-algebra-i-standards-
clarifications

e Present different approaches to assessing the same standard (i.e., multiple
representations)


www.enggageny.org/rresources/reegents-examms-mathematics-algebra--i-standardss

Algebra I Sample Questions

Teachers should note the expectations outlined in these sample items and use this information
to inform their instructional practices. For example, Question 10 requires stating the domain
and range of a given function. Students may use a variety of notational conventions in their
answer. Teachers are encouraged to teach students multiple ways of denoting sets. Another
example is in Question 4. A domain is specified and students are required to graph only over
this given domain. Again, this practice should be emphasized in the classroom when applicable.

How to Use the Sample Questions

e Interpret how the standards are conceptualized in each question.

e Note the multiple ways the standard is assessed throughout the sample questions.

e Look for opportunities for mathematical modeling; i.e., connecting mathematics with
the real world by conceptualizing, analyzing, interpreting and validating conclusions in
order to make decisions about situations in everyday life, society, or the workplace.

e Consider the instructional changes that will need to occur in your classroom.

e Notice the application of mathematical ways of thinking to real world issues and
challenges.

e Pay attention to the strong distractors in each multiple-choice question.

e Don’t consider these questions to be the only way the standard will be assessed.

¢ Don’t assume that the sample questions represent a mini-version of future State exams.

Format of the Mathematics Sample Questions Document

The Mathematics Sample Questions document is formatted so that headings appear below
each question to provide information for the teacher to help interpret the question, understand
its alignment with the CCLS, and inform instruction. A list of the headings with a brief
description of the associated information is shown below.

Key: This is the correct response or, in the case of multiple-choice questions, the correct
option.

Aligned to CCLS: This is the NYS P-12 Common Core Learning Standard measured by the
question.

Secondary Standard: |If applicable, this is the NYS P-12 Common Core Learning Standard that
supports the primary standard measured by the question.

Mathematical Practices: If applicable, this is a list of Standards for Mathematical Practice
associated with the question. Note that in classroom use, the
guestions included here can be used to highlight a variety of practice
standards.

Multiple Representation Codes: This is a list of the multiple representation codes associated
with the question.



Algebra I Sample Questions

Commentary: This is an explanation of how the question aligns with the listed content

standard.

Rationale: For multiple-choice questions, this section provides the correct option and

Rubrics:

demonstrates one method for arriving at that answer. For constructed-response
guestions, one possible solution is shown followed by the scoring rubric that is
specific to the question. Note that there are often multiple approaches to solving
each problem. The rationale section provides only one example. In some cases, a
constructed-response question requires a student to solve the question using a
specific strategy. Constructed-response questions are written in this manner when
the question is designed to measure a standard that calls for a specific strategy.

The scoring rubrics provided should be used to evaluate the efficacy of different
methods used to arrive at a solution.



Algebra I Sample Questions

1 Which ordered pair is not in the solution set of y > —%x +5and y <3x-27?

(M (5,3
(2) 4.3)
3) G4
4) (4.4



Algebra I Sample Questions

Key: 2

Aligned to CCLS: A.REIL3
Mathematical Practice: 2
MRC: Pl Pj, A6

Commentary: This question aligns to A.REI.3 because it represents a system of inequalities
where students need to determine viable solutions and a nonviable solution.

Rationale: Option 2 is correct.

y
/

W[////////‘/

<

(4,3) is on the boundary of y > —% x + 5, therefore (4,3) is not a solution of the system of

inequalities.

A student can also determine the answer to the question using substitution.
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2 If the quadratic formula is used to find the roots of the equation x> — 6x —19 = 0, the
correct roots are

(1) 3+2J7 (3) 31414
() -3+2J7 (4) -3+4J14
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Key: 1

Aligned to CCLS: A.REIL.4b

Mathematical Practice: 6

MRC: Pa, Pd, Pl, Pn

Commentary: This question aligns to A.REIL.4b and its NYS clarification (solutions may
include simplifying radicals) because the student must solve a quadratic

equation and understand the process of simplifying radicals.

Rationale: Option 1 is correct.

-b* \/bz —4ac

x:
2a
2
_—(=6)£(-6)" —4(1)(-19)
xX=
2(1)
L 636476
2
EIE
2
r= 6 /1647
2
6+ 47
xX=
2
x:3i2\/7


http:A.REI.4b
http:A.REI.4b
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3 Which statistic would indicate that a linear function would not be a good fit to model a data set?

(1) r=-093 2) r=1

3) (4)

Residual Residual
A A\




Algebra I Sample Questions

Key: 3

Aligned to CCLS: S.ID.6¢

Secondary Standards: S.ID.6a and S.ID.§

Mathematical Practices: 1 and 2

MRC: C2f, C3d

Commentary: This question aligns to S.ID.6¢ and its corresponding clarification (both
correlation coefficient and residuals will be addressed in this standard)
because the student must determine the fit of the data by interpreting a
correlation coefficient and residual plots.

Rationale: Option 3 is correct. A correlation coefficient close to —1 or 1 indicates a good fit.

For a residual plot, there should be no observable pattern and a similar distribution
of residuals above and below the x-axis.

10



Algebra I Sample Questions

4 On the set of axes below, graph the function represented by y = 3/x —2 for the domain
-6 < x <10.

A
Y
x

11
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Key: See graph in the rationale.

Aligned to CCLS: F.IF.7b

Mathematical Practice: 5

MRC: Pj, Pl

Commentary: This question aligns to F.IF.7b because the students will graph a cube root function.

Rationale:

The graph must be drawn for the given domain only. The graph must not include arrows.

Rubric:

[2] A correct graph is drawn for the given interval.

[1] One graphing error is made, such as the graph extending beyond the given interval.
or

[1] One conceptual error is made.

[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that
was obtained by an obviously incorrect procedure.

12
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5 Solve 8m2 + 20m = 12 for m by factoring.

13



Algebra I Sample Questions

Key: -3 and%

Aligned to CCLS: A.SSE.3a
Secondary Standard: A.REIL.4b
Mathematical Practices: 1 and 7
MRC: Pj, Pn

Commentary: This question aligns to A.SSE.3a and its NYS clarification (includes trinomials
with leading coefficients other than 1) because it requires the student to factor a
quadratic with a leading coefficient other than 1.

Rationale:
8m2 +20m =12
8mZ +20m—12 =0
4(2m2 +5m-3)=0
4m+3)2m—-1)=0
m+3=0 2m—-1=0
m=-3 2m =1
1
m = —
2
m=-3 andl
2
Rubric:

[2] -3 and % , and correct work is shown.

[1] Appropriate work is shown, but one computational or factoring error is made.
or

[1] Appropriate work is shown, but one conceptual error is made.
or

[1] Appropriate work is shown, but only one solution is found.
or

[1] (4m —2)(2m + 6) or an equivalent factored expression is written, but no further correct work

is shown.
or

[1] -3 and % but a method other than factoring is used.

or

[1] -3 and % but no work is shown.

[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.

14
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Algebra I Sample Questions

6 Ryker is given the graph of the function y = %x2 — 4. He wants to find the zeros of the function,

but is unable to read them exactly from the graph.

A
Y
x

Find the zeros in simplest radical form.

15
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Key: +2.2

Aligned to CCLS: A.REIL.4

Secondary Standard: F.IF.8a

Mathematical Practice: 7

MRC: Pa, Pl, Clk, C2b

Commentary: This item aligns to A.REI.4 and its clarification (solutions may include

simplifying radicals) because it requires a student to choose an appropriate
method of solving a quadratic function, and the solutions are simplified in
radical form.

Rationale:

le_4=0

2

2Gﬂ‘@:©2

2

x2-8=0

x2 =

X = i\/g

X = iZ\/E
Rubric:

2]
1]
[1]
[1]
[1]
[0]

+2+/2 , and correct work is shown.

Appropriate work is shown, but one computational or simplification error is made.
or

Appropriate work is shown, but one conceptual error is made.
or

Appropriate work is shown, but the answer is written in decimal form.
or

+2+/2 , but no work is shown.

A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.

16
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7 Emma recently purchased a new car. She decided to keep track of how many gallons of gas
she used on five of her business trips. The results are shown in the table below.

. . Number of
Miles Driven Gallons Used
150 7
200 10
400 19
600 29
1000 51

Write the linear regression equation for these data where miles driven is the independent
variable. (Round all values to the nearest hundredth.)

17
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Key: y =0.05x-0.92

Aligned to CCLS: S.ID.6a

Mathematical Practices: 5

MRC: Pa, Pl

Commentary: This question aligns to S.ID.6a and its corresponding clarification (includes the
use of the regression capabilities of the calculator) because it requires the student
to write a linear regression equation for the given data while using the regression

capabilities of the calculator.

Rationale: The linear regression equation, y = 0.05x — 0.92, was found using the regression
capabilities of the calculator.

Rubric:

[2] The equation y = 0.05x — 0.92 or an equivalent equation is written.

[1] The expression 0.05x —0.92 is written.
or
[1] One rounding error is made.
or
[1] One conceptual error is made, such as using a regression equation other than linear.

[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.

18
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Max purchased a box of green tea mints. The nutrition label on the box stated that a serving of
three mints contains a total of 10 Calories.

On the axes below, graph the function, C, where C (x) represents the number of Calories in x mints.

50
45
40
35
30
25+
20+
154
10

Number of Calories

Number of Mints

Write an equation that represents C (x).

A full box of mints contains 180 Calories. Use the equation to determine the total number of
mints in the box.

19
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Key: See graph in rationale.
10
C(x)=—x
(1)1
54 mints

Aligned to CCLS: A.CED.3
Secondary Standard: A.CED.1, F.IF.2
Mathematical Practice: 4

MRC: Pa, Pk

Commentary: This question aligns with A.CED.3 because students must write an equation,
then use the equation to determine a viable solution.

Rationale:

50+
45+
40+
35+
30+
25+
20
15
10+

Number of Calories

Number of Mints

The slope of the given line is %, therefore the equation representing C (x) is

10
C(x)=—x
(1)="
180:1—0x
3
540 =10x
54=x

There are 54 mints in the box.

20
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Rubric:

[4] A correct graph is drawn, C(x) = %x, y = ?x or an equivalent equation is written,

and correct work using the equation is shown to find 54.

[3] Appropriate work is shown, but one computational or graphing error is made.
or

[3] A correct graph is drawn and C(x) = ?x, but no further correct work is shown.

or
[3] A correct graph is drawn and appropriate work is shown to find 54, but the expression

10 . .
?x 1S written.

or

[3] C(x) = %x and correct work is shown to find 54, but no graph or an incorrect graph is

drawn.

[2] Appropriate work is shown, but two or more computational or graphing errors are made.
or

[2] Appropriate work is shown, but one conceptual error is made.
or

[2] C(x) = ?x, but no further correct work is shown.

[1] Appropriate work is shown, but one conceptual error and one computational or graphing
error are made.
or
[1] A correct graph is drawn, but no further correct work is shown.
or
[1] 54, but no further correct work is shown.
or

[1] The expression ?x 1s written, but no further correct work is shown.

[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that
was obtained by an obviously incorrect procedure.

21
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9 David has two jobs. He earns $8 per hour babysitting his neighbor’s children and he earns
$11 per hour working at the coffee shop.

Write an inequality to represent the number of hours, x, babysitting and the number of hours, y,
working at the coffee shop that David will need to work to earn a minimum of $200.

David worked 15 hours at the coffee shop. Use the inequality to find the number of full hours he
must babysit to reach his goal of $200.

22



Algebra I Sample Questions

Key: 8x+11y =200
5 hours

Aligned to CCLS: A.CED.3
Secondary Standard: A.REIL.3
Mathematical Practices: 4
MRC: Pa, Pl

Commentary: This question aligns to A.CED.3 because the student must write an inequality
and interpret solutions as viable or nonviable options.

Rationale: 8x+11y =200

8x+11(15)=200
8x +165>200
8x =35
x=>4.375

Rubric:

[4] 8x+11y =200 or equivalent, 5 and correct work is shown.

[3] Appropriate work is shown, but one computational or rounding error is made.
or
[3] An incorrect inequality is written, but solved appropriately for the number of full hours of
babysitting.

[2] Appropriate work is shown, but two or more computational or rounding errors are made.
or

[2] Appropriate work is shown, but one conceptual error is made.
or

[2] 8x+11y=200 and 5 are stated, but no work is shown.

[1] Appropriate work is shown, but one conceptual error and one computational or rounding
error are made.
or
[1] 8x+11y =200 is written, but no further correct work is shown.

[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that

was obtained by an obviously incorrect procedure.

23



10 On the set of axes below, graph the function y = ‘x + 1|.

Algebra I Sample Questions

State the range of the function.

State the domain over which the function is increasing.

24



Algebra I Sample Questions

Key: See graph in the rationale.
Range: y=0, [O,oo),{y| vy 20, where y is a real number}, or all real numbers > 0

Domain: x>-1, (—1,oo),{x|x > — 1, where x is a real number}, or all real numbers > —1
Aligned to CCLS: F.IF.7b
Secondary Standard: F.IF.4 and F.IF.5
Mathematical Practice: 2
MRC: Pj, Pl

Commentary: This question aligns to F.IF.7b because students must draw the graph of an
absolute value function.

Rationale:

A
<

Y
x

Y

The graph should be drawn to include the decreasing and increasing portions of the graph. Since a
domain is not stated, arrows must be included on the graph of the function.

The range of the functionis y > 0, [O,oo),{y| y 20, where y is a rational number}, or all real numbers > 0.

The function is increasing for x >—1, (—l,oo),{x|x > — 1, where x is a real number}, or all real

numbers > —1.

25



Algebra I Sample Questions

Rubric:

[4] A correct graph is drawn and range, y = 0 and domain, x > —1 or equivalent intervals are
stated.

[3] Appropriate work is shown, but one graphing error is made.
or
[3] A correct graph is drawn, but either the range or domain is missing or is incorrect.

[2] Appropriate work is shown, but two or more graphing errors are made.
[2] Appropriate work is shown, but one C(;:ceptual error is made.

[2] A correct graph is drawn, but no furthgrrcorrect work is shown.

[2] Range, y = 0 and domain, x >—1 are gt’;lted, but no graph is drawn.

[1] Appropriate work is shown, but one conceptual error and one graphing error are made.
or
[1] Range, y = 0 or domain, x > —1 is stated, but no graph is drawn.

[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.

26
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Algebra I Sample Questions

The table below lists the total cost for parking for a period of time on a street in Albany, N.Y. The
total cost is for any length of time up to and including the hours parked. For example, parking for
up to and including 1 hour would cost $1.25; parking for 3.5 hours would cost $5.75.

Hours Total
Parked Cost
1 1.25
2 2.50
3 4.00
4 5.75
5 7.75
6 10.00

Graph the step function that represents the cost for the number of hours parked.
104

o

Total Cost

17

o 1 2 3 4 5 6
Hours Parked

Explain how the cost per hour to park changes over the six-hour period.

27
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Key: See graph in rationale below.
A correct explanation is given such as, the cost for each additional hour increases after
the first 2 hours.
Aligned to CCLS: F.IF.7b
Secondary Standard: F.IF.4
Mathematical Practices: 4
MRC: Clj, C2b, C3b
Commentary: This question aligns to F.IF.7b because it requires a student to graph a step
function. Students may interpret the cost per hour of the function from the table
or the graph.
Rationale:
104 o——e

94

Total Cost
(@) ]

17

o 1 2 3 4 5 6
Hours Parked

The cost for each additional hour increases after the first 2 hours. This can be determined by
viewing the increasing gaps between the steps or by calculating the cost for each additional
hour after two hours.

28
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Rubric:

[4]
[3]
[3]
2]
2]
1]
1]
[0]

A correct graph is drawn and a correct explanation is stated.

One graphing error is made.
or
A correct graph is drawn, but the explanation is missing or incorrect.

Two or more graphing errors are made.
or
One conceptual error is made.

One conceptual error and one graphing error are made.
or

A correct explanation is stated, but no graph is drawn.

A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.

29



Algebra I Sample Questions

12 At an office supply store, if a customer purchases fewer than 10 pencils, the cost of each pencil is
$1.75. If a customer purchases 10 or more pencils, the cost of each pencil is $1.25.

Let ¢ be a function for which ¢ (x) is the cost of purchasing x pencils, where x is a whole number.

1.75x, if 0<x<9
¢ (x)

~N1.25x, if x210

Create a graph of ¢ on the axes below.

y
204
19
18
171
16
151
14
134
12
111
10

Cost in Dollars

TP NRPO

T T T T T T T T T T T T T T T |;X
12345678 910111213141516

o

Pencils

A customer brings 8 pencils to the cashier. The cashier suggests that the total cost to purchase
10 pencils would be less expensive. State whether the cashier is correct or incorrect. Justify your
answer.

30



Algebra I Sample Questions

Key: See the graph in the rationale below.
The cashier is correct with an appropriate explanation or work shown to justify the
answer.

Aligned to CCLS: F.IF.7b

Mathematical Practices: 1 and 4

MRC: Pa, Pj

Commentary: This question aligns to F.IF.7b because a student has to graph a piecewise-
defined function.

Rationale:

204 °

Cost in Dollars
o
L ]

—_— X
0 12345678 910111213141516
Pencils

The data points are not connected because the points represent discrete data and the values for
the data can be included on the axes.

Data points can be connected or drawn as a straight line if plotting each individual data point
would represent a line.

Since 8 pencils cost $14 and 10 pencils cost $12.50, the cashier is correct. The student can
calculate the cost of pencils or use the graph to identify that 10 pencils are cheaper than 8 pencils.

31



Algebra I Sample Questions

Rubric:

[4]

[3]
3]

2]
2]
2]
1]

[1]
[0]

[0]

A correct graph is drawn and the cashier is correct or an equivalent answer is stated and a
correct justification is written.

Appropriate work is shown, but one graphing or computational error is made.

or
A correct graph is drawn but either the cashier’s statement or the justification is missing or
incorrect.

Appropriate work is shown, but two or more graphing or computational errors are made.
or

Appropriate work is shown, but one conceptual error is made.
or

A correct graph is drawn, but no further correct work is shown.

Appropriate work is shown, but one conceptual error and one graphing or computational error
are made.

or
No graph is drawn. The cashier is correct is not stated, but an appropriate justification is given.

No graph is drawn. The cashier is correct is stated and an incorrect, irrelevant, incoherent, or
no justification is written.

or
A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.

32



Algebra I Sample Questions

13 About a year ago, Joey watched an online video of a band and noticed that it had been viewed
only 843 times. One month later, Joey noticed that the band’s video had 1708 views. Joey made
the table below to keep track of the cumulative number of views the video was getting online.

Months Since First Viewing Total Views
843
1708
forgot to record
7124
14,684
29,787
62,381

ol |INdDI=|O

a) Write a regression equation that best models these data. Round all values to the nearest
hundredth. Justify your choice of regression equation.

b) As shown in the table, Joey forgot to record the number of views after the second month.
Use the equation from part a to estimate the number of full views of the online video that
Joey forgot to record.

33



Algebra I Sample Questions

Key: y=(836.47)(2.05)" and a correct justification is given
3515

Aligned to CCLS: S.ID.6a

Secondary Standard: N.Q.3

Mathematical Practices: 4

MRC: Pa, Pc, Cli, Al, A4

Commentary: This question aligns to S.ID.6a and its corresponding clarification (includes the
use of the regression capabilities of the calculator) because students will use the
regression capabilities of their calculator to determine the exponential regression

equation, and solve a problem using the equation created within the context of
the data.

Rationale: The exponential regression equation, y = (836.47)(2.05)", was found using the
regression capabilities of the calculator.

The student chose the exponential regression because the data appear to increase
at an exponential rate. A scatter plot of the data supports an exponential model.

For the second month:

= (836.47)(2.05)
y=23515

34



Algebra I Sample Questions

Rubric:

[4]
[3]

[3]

3]
2]
2]
2]

2]

1]

1]
1]
[0]

y =836.47(2.05)", a correct justification, and 3515 are written.

Appropriate work is shown, but one computational or rounding error is made.
or

¥ =836.47(2.05)", but either the number of views or the justification is missing or

incorrect.
or

The expression 836.47(2.05)", a correct justification and 3515 are written.

Appropriate work is shown, but two or more computational or rounding errors are made.
or

Appropriate work is shown, but one conceptual error is made.
or

y =836.47(2.05)" is written, but no further correct work is shown.

or
The expression 836.47(2.05)" is written, but either the number of views or the justification
1S missing or incorrect.

Appropriate work is shown, but one conceptual error and one computational or rounding
error are made.
or

The expression 836.47(2.05)" is written, but no further correct work is shown.

or
3515, but no further correct work is shown.

A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.
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Algebra I Sample Questions

14 Use the data below to write the regression equation (y = ax + b) for the raw test score based on
the hours tutored. Round all values to the nearest hundredth.

Equation:

Tutor Raw Test Residual
Hours, x Score (Actual — Predicted)
1 30 1.3
2 37 1.9
3 35 —6.4
4 47 -0.7
5 56 2.0
6 67 6.6
7 62 -4.7

Create a residual plot on the axes below, using the residual scores in the table above.

Residual
o

y

Based on the residual plot, state whether the equation is a good fit for the data. Justify your

answer.

36



Algebra I Sample Questions

Key: y=6.32x+22.43
See the graph in the rationale.
The equation is a good fit for the data with a correct justification.

Aligned to CCLS: S.ID.6b

Mathematical Practices: 4 and 5

MRC: ClIb, C2f, C3b

Commentary: This question aligns to S.ID.6b because the residuals were plotted and analyzed
to assess the fit of the function. Students may have to calculate the residual using

a calculator to create a residual plot.

Rationale: The regression equation y = 6.32x + 22.43 was found using the regression
capabilities of the calculator.

Residual
o
o

Based on the residual plot, the equation is a good fit for the data because the residual values are
scattered without a pattern and are fairly evenly distributed above and below the x-axis.

37



Algebra I Sample Questions

Rubric:

[4] y=6.32x+22.43, a correct residual graph is drawn, and a correct justification is written.

[3] Appropriate work is shown, but one rounding or graphing error is made.
or
[3] y=6.32x+22.43 and a correct residual graph is drawn, but the justification is missing or
1s incorrect.
or
[3] y=6.32x+22.43 and a correct justification is written, but the residual graph is missing or is

incorrect.
or
[3] The expression 6.32x + 22.43 is written. A correct residual graph is drawn and a correct

justification is written.
or
[2] Appropriate work is shown, but two or more rounding or graphing errors are made.
or
[2] Appropriate work is shown, but one conceptual error is made.
or
[2] y=6.32x+ 22.43, but no further correct work is shown.

or
[2] The expression 6.32x + 22.43 is written and a correct residual graph is shown. The

justification is missing or is incorrect.
or
[2] The expression 6.32x + 22.43 is written and a correct justification is written. The residual

graph is missing or is incorrect.

[1] Appropriate work is shown, but one conceptual error and one rounding or graphing
error are made.
or
[1] A correct residual graph is drawn, but no further correct work is shown.
or
[1] The expression 6.32x + 22.43 is written, but no further correct work is shown.

[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.
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Algebra I Sample Questions

15 A local business was looking to hire a landscaper to work on their property. They narrowed
their choices to two companies. Flourish Landscaping Company charges a flat rate of $120
per hour. Green Thumb Landscapers charges $70 per hour plus a $1600 equipment fee.

Write a system of equations representing how much each company charges.

Determine and state the number of hours that must be worked for the cost of each company to
be the same. [The use of the grid below is optional.]

If it is estimated to take at least 35 hours to complete the job, which company will be less
expensive? Justify your answer.
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Algebra I Sample Questions

Key: »=120x and y = 70x + 1600
32 hours
Green Thumb Landscapers and a correct justification.

Aligned to CCLS: A.REIL.6
Mathematical Practices: 4
MRC: Pa, Pj, Clk, AS

Commentary: The item aligns to A.REIL.6 because it requires a student to write and solve
a system of linear equations in two variables.

Rationale : Flourish Landscaping Company
y=120x

Green Thumb Landscapers
y="70x+1600

120x = 70x +1600
—70x —-70x

50x _ 1600

50 50
x =32 hours

y=120(35)=$4200
¥ =70(35) +1600 = $4050

Green Thumb Landscapers would be less expensive.

Additionally, as shown on the next page, a grid can be used to estimate the intersection of the
two lines, while the exact point can be calculated. The graph also shows that Green Thumb
Landscapers would be less expensive if the job takes at least 35 hours to complete.
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Algebra I Sample Questions

Rubric:

[6] y=120xand y=70x+1600 or equivalent, 32, and Green Thumb Landscapers with a
correct justification written.

[S] Appropriate work is shown, but one computational or graphing error is made.
or

[S] Appropriate work and justification are shown, but Green Thumb Landscapers is not stated.
or

[S] Appropriate work is shown, but the justification is missing or incorrect.

[4] Appropriate work is shown, but two computational or graphing errors are made.
or
[4] Appropriate work and justification are shown, but the number of hours is not stated or
stated incorrectly.
or
[4] Appropriate work is shown, but Green Thumb Landscapers and justification are not stated.

[3] Appropriate work is shown, but three or more computational or graphing errors are made.
or
[3] Appropriate work and justification are shown, but one conceptual error is made.

[2] Appropriate work is shown, but one conceptual error and one computational or graphing
error are made.
or
[2] Green Thumb Landscapers and an appropriate justification are stated, but no further
correct work is shown.
or
[2] A correct system of equations is stated, but no further correct work is shown.

[1] Appropriate work is shown, but one conceptual error and two or more computational or
graphing errors are made.
or
[1] A correct graph is drawn, but no further correct work is shown.
or
[1] 32, but no work is shown.

[0] Green Thumb Landscapers is stated, but no further correct work is shown.
or
[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response
that was obtained by an obviously incorrect procedure.
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	Teachers should note the expectations outlined in these sample items and use this information to inform their instructional practices. For example, Question 10 requires stating the domain and range of a given function. Students may use a variety of notational conventions in their answer. Teachers are encouraged to teach students multiple ways of denoting sets. Another example is in Question 4. A domain is specified and students are required to graph only over this given domain. Again, this practice should b
	How to Use the Sample Questions 
	How to Use the Sample Questions 
	• 
	• 
	• 
	Interpret how the standards are conceptualized in each question. 

	• 
	• 
	Note the multiple ways the standard is assessed throughout the sample questions. 

	• 
	• 
	Look for opportunities for mathematical modeling; i.e., connecting mathematics with the real world by conceptualizing, analyzing, interpreting and validating conclusions in order to make decisions about situations in everyday life, society, or the workplace. 

	• 
	• 
	Consider the instructional changes that will need to occur in your classroom. 

	• 
	• 
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	• 
	• 
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	• 
	• 
	Don’t consider these questions to be the only way the standard will be assessed. 

	• 
	• 
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	Format of the Mathematics Sample Questions Document 
	Format of the Mathematics Sample Questions Document 
	The Mathematics Sample Questions document is formatted so that headings appear below each question to provide information for the teacher to help interpret the question, understand its alignment with the CCLS, and inform instruction. A list of the headings with a brief description of the associated information is shown below. 
	Key: This is the correct response or, in the case of multiple-choice questions, the correct option. 
	Aligned to CCLS: This is the NYS P-12 Common Core Learning Standard measured by the question. 
	Secondary Standard: If applicable, this is the NYS P-12 Common Core Learning Standard that supports the primary standard measured by the question. 
	Mathematical Practices: If applicable, this is a list of Standards for Mathematical Practice associated with the question. Note that in classroom use, the questions included here can be used to highlight a variety of practice standards. 
	Multiple Representation Codes: This is a list of the multiple representation codes associated with the question. 
	Commentary: This is an explanation of how the question aligns with the listed content standard. 
	Rationale: For multiple-choice questions, this section provides the correct option and demonstrates one method for arriving at that answer. For constructed-response questions, one possible solution is shown followed by the scoring rubric that is specific to the question. Note that there are often multiple approaches to solving each problem. The rationale section provides only one example. In some cases, a constructed-response question requires a student to solve the question using a specific strategy. Const
	Rubrics: The scoring rubrics provided should be used to evaluate the efficacy of different methods used to arrive at a solution. 
	1 Which ordered pair is not in the solution set of y >−x +5 and y ≤3x −2? 
	1 

	2 
	(1) (5,3) (2) (4,3) (3) (3,4) (4) (4,4) 
	Key: 2 Aligned to CCLS: A.REI.3 Mathematical Practice: 2 MRC: Pl, Pj, A6 Commentary: This question aligns to A.REI.3 because it represents a system of inequalities 
	where students need to determine viable solutions and a nonviable solution. Rationale: Option 2 is correct. 
	Figure
	(4,3) is on the boundary of y >−x +5,  therefore (4,3) is not a solution of the system of 
	1 

	2 
	2 

	inequalities. A student can also determine the answer to the question using substitution. 
	2
	2 If the quadratic formula is used to find the roots of the equation x −6x−19 =0, the correct roots are 
	(1) ±7 (3) 3414
	Figure
	Figure

	32± (2) −±7 (4) 344
	Figure
	Figure

	32
	−± 1
	Key: 1 Aligned to CCLS: Mathematical Practice: 6 MRC: Pa, Pd, Pl, Pn Commentary: This question aligns to  and its NYS clarification (solutions may 
	A.REI.4b 
	A.REI.4b

	include simplifying radicals) because the student must solve a quadratic equation and understand the process of simplifying radicals. 
	Rationale: Option 1 is correct. 
	2
	bb −4
	Figure

	−± ac 
	x = 
	2a 6
	−− ± x = 
	21 6 ± 36 +76 
	Figure

	() 
	x = 
	2 6 ± 112 
	Figure

	x = 
	2 6 ± 16 7 i 
	Figure

	x = 
	2 647
	Figure

	± 
	x = 
	2 =327
	Figure

	x ± 
	() () ()( ) 6 4 1 19 − − −2 
	Algebra I Sample Questions Which statistic would indicate that a linear function would not be a good fit to model a data set? 
	Figure
	Key: 3 Aligned to CCLS: S.ID.6c Secondary Standards: S.ID.6a and S.ID.8 Mathematical Practices: 1 and 2 MRC: C2f, C3d Commentary: This question aligns to S.ID.6c and its corresponding clarification (both 
	correlation coefficient and residuals will be addressed in this standard) because the student must determine the fit of the data by interpreting a correlation coefficient and residual plots. 
	Rationale: Option 3 is correct. A correlation coefficient close to –1 or 1 indicates a good fit. For a residual plot, there should be no observable pattern and a similar distribution of residuals above and below the x-axis. 
	4 On the set of axes below, graph the function represented by y =x −2  for the domain 
	Figure
	3 

	6 x10. 
	−≤ ≤ 
	Figure
	Key: See graph in the rationale. Aligned to CCLS: F.IF.7b Mathematical Practice: 5 MRC: Pj, Pl Commentary: This question aligns to F.IF.7b because the students will graph a cube root function. 
	Rationale: 
	The graph must be drawn for the given domain only. The graph must not include arrows. 
	Rubric: 
	[2] A correct graph is drawn for the given interval. 
	[1] One graphing error is made, such as the graph extending beyond the given interval. 
	or 
	[1] One conceptual error is made. 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	5 Solve 8 m+ 20 m= 12 for m by factoring. 
	2 

	Key: –3 and
	1 

	2 
	Aligned to CCLS: 
	A.SSE.3a 

	Secondary Standard: 
	A.REI.4b 

	Mathematical Practices: 1 and 7 
	MRC: Pj, Pn 
	Commentary: with leading coefficients other than 1) because it requires the student to factor a quadratic with a leading coefficient other than 1. 
	This question aligns to A.SSE.3a and its NYS clarification (includes trinomials 

	Rationale: 
	2
	8m +20 m =12 
	2
	8m +20 m −12 =0 
	2
	4(2 m +5m −3) =0 4(m +3)(2 m −1) =0 m +3=0 2m −1 =0 m =−32m =1 
	1
	1

	m = 
	2 
	2 
	2 
	1

	m =−3and 

	2 

	Rubric: 
	[2] –3 and  , and correct work is shown. 
	1 

	2
	[1] Appropriate work is shown, but one computational or factoring error is made. 
	or 
	[1] Appropriate work is shown, but one conceptual error is made. 
	or 
	[1] Appropriate work is shown, but only one solution is found. 
	or 
	[1] (4m −2)(2 m +6)  or an equivalent factored expression is written, but no further correct work is shown. 
	or 
	[1] –3 and , but a method other than factoring is used. 
	[1] –3 and , but a method other than factoring is used. 
	1 


	2 
	or 
	[1] –3 and , but no work is shown. 
	[1] –3 and , but no work is shown. 
	1 


	2 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	6 Ryker is given the graph of the function y = x– 4. He wants to find the zeros of the function,
	1 
	2 

	2 but is unable to read them exactly from the graph.  
	Figure
	Find the zeros in simplest radical form. 
	Key: ±2 2 Aligned to CCLS: A.REI.4 Secondary Standard: F.IF.8a Mathematical Practice: 7 MRC: Pa, Pl, Clk, C2b Commentary: This item aligns to A.REI.4 and its clarification (solutions may include 
	Figure

	simplifying radicals) because it requires a student to choose an appropriate method of solving a quadratic function, and the solutions are simplified in radical form. 
	Rationale: 
	2
	1 

	x −=40 
	2 
	⎛ 2 ⎞
	2⎜x −4⎟ ()
	1 

	= 02 
	⎝ 2 ⎠ 
	2
	x −8=0 
	2
	x =8 
	x =± 8 
	Figure

	x =±
	22 
	Rubric: 
	[2] ±2 2 , and correct work is shown. 
	Figure

	[1] Appropriate work is shown, but one computational or simplification error is made. 
	or 
	[1] Appropriate work is shown, but one conceptual error is made. 
	or 
	[1] Appropriate work is shown, but the answer is written in decimal form. 
	or 
	[1] ±2 2 , but no work is shown. 
	Figure

	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	Emma recently purchased a new car. She decided to keep track of how many gallons of gas she used on five of her business trips. The results are shown in the table below. 
	Miles Driven 
	Miles Driven 
	Miles Driven 
	Number of Gallons Used 

	150 
	150 
	7 

	200 
	200 
	10 

	400 
	400 
	19 

	600 
	600 
	29 

	1000 
	1000 
	51 


	Write the linear regression equation for these data where miles driven is the independent variable. (Round all values to the nearest hundredth.) 
	Key: y = 0.05x − 0.92 Aligned to CCLS: S.ID.6a Mathematical Practices: 5 MRC: Pa, Pl Commentary: This question aligns to S.ID.6a and its corresponding clarification (includes the use of the regression capabilities of the calculator) because it requires the student to write a linear regression equation for the given data while using the regression capabilities of the calculator. Rationale: The linear regression equation, y = 0.05 x− 0.92, was found using the regression capabilities of the calculator. 
	Rubric: 
	[2] The equation y = 0.05x− 0.92  or an equivalent equation is written. 
	[1] The expression 0.05x − 0.92 is written. 
	or 
	[1] One rounding error is made. 
	or 
	[1] One conceptual error is made, such as using a regression equation other than linear. 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	Max purchased a box of green tea mints. The nutrition label on the box stated that a serving of three mints contains a total of 10 Calories. 
	On the axes below, graph the function, C, where C (x) represents the number of Calories in x mints. 
	Figure
	Write an equation that represents C (x). 
	A full box of mints contains 180 Calories. Use the equation to determine the total number of mints in the box. 
	Key: See graph in rationale. 
	() 
	10

	Cx= x 
	3 54 mints Aligned to CCLS: A.CED.3 Secondary Standard: A.CED.1, F.IF.2 Mathematical Practice: 4 MRC: Pa, Pk Commentary: This question aligns with A.CED.3 because students must write an equation, then use the equation to determine a viable solution. 
	Rationale: 
	Figure
	The slope of the given line is , therefore the equation representing C(x) is
	10 

	3 
	3 
	() 
	10

	Cx= x 
	3 10
	180 = x 
	540 =10 x 54 =x There are 54 mints in the box. 
	3 

	Rubric: 
	10 10
	10 10

	[4] A correct graph is drawn, () = x, y= x or an equivalent equation is written, 
	Cx 
	33 and correct work using the equation is shown to find 54. 
	[3] Appropriate work is shown, but one computational or graphing error is made. 
	or 
	[3] A correct graph is drawn and ()x
	10 

	Cx = , but no further correct work is shown. 
	3 
	or 
	[3] A correct graph is drawn and appropriate work is shown to find 54, but the expression 10 
	x is written. 
	3 
	3 

	or 
	[3] () x and correct work is shown to find 54, but no graph or an incorrect graph is 
	10 

	Cx= 
	3 drawn. 
	[2] Appropriate work is shown, but two or more computational or graphing errors are made. 
	or 
	[2] Appropriate work is shown, but one conceptual error is made. 
	or 
	[2] () x, but no further correct work is shown.
	10 

	Cx = 
	3 
	[1] Appropriate work is shown, but one conceptual error and one computational or graphing error are made. 
	or 
	[1] A correct graph is drawn, but no further correct work is shown. 
	or 
	[1] 54, but no further correct work is shown. 
	or 
	[1] The expression x is written, but no further correct work is shown. 
	[1] The expression x is written, but no further correct work is shown. 
	10 


	3 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	David has two jobs. He earns $8 per hour babysitting his neighbor’s children and he earns $11 per hour working at the coffee shop. 
	Write an inequality to represent the number of hours, x, babysitting and the number of hours, y, working at the coffee shop that David will need to work to earn a minimum of $200. 
	David worked 15 hours at the coffee shop. Use the inequality to find the number of full hours he must babysit to reach his goal of $200. 
	Key: 8x + 11y ≥ 200 5 hours Aligned to CCLS: A.CED.3 Secondary Standard: A.REI.3 Mathematical Practices: 4 MRC: Pa, Pl Commentary: This question aligns to A.CED.3 because the student must write an inequality and interpret solutions as viable or nonviable options. Rationale: 8x + 11 y ≥ 200 
	8x + 11(15) ≥ 200 8x + 165 ≥ 200 8x ≥ 35 x ≥ 4.375 
	5 hours 
	Rubric: 
	[4] 8x + 11 y≥ 200  or equivalent, 5 and correct work is shown. 
	[3] Appropriate work is shown, but one computational or rounding error is made. 
	or 
	[3] An incorrect inequality is written, but solved appropriately for the number of full hours of babysitting. 
	[2] Appropriate work is shown, but two or more computational or rounding errors are made. 
	or 
	[2] Appropriate work is shown, but one conceptual error is made. 
	or 
	[2] 8x + 11y≥ 200 and 5 are stated, but no work is shown. 
	[1] Appropriate work is shown, but one conceptual error and one computational or rounding error are made. 
	or 
	[1] 8x + 11y≥ 200 is written, but no further correct work is shown. 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	10 On the set of axes below, graph the function y = 
	x + 1. 
	Figure
	State the range of the function. 
	State the domain over which the function is increasing. 
	Key: See graph in the rationale. Range: y ≥0, 0, ∞, y 
	y ≥0, where y is a real number}, or all real numbers ≥ 0 Domain: x >−1, (−1,∞ ),{x 
	[ ){ 
	x >−1, where x is a real number}, or all real numbers > –1 
	Aligned to CCLS: F.IF.7b Secondary Standard: F.IF.4 and F.IF.5 Mathematical Practice: 2 MRC: Pj, Pl Commentary: This question aligns to F.IF.7b because students must draw the graph of an 
	absolute value function. 
	Rationale: 
	Figure
	The graph should be drawn to include the decreasing and increasing portions of the graph. Since a domain is not stated, arrows must be included on the graph of the function. 
	The range of the function is y ≥ 0, 0, ∞, y 
	y ≥0, where y is a rational number}, or all real numbers ≥ 0. The function is increasing for x >−1, (−1,∞ ),{x 
	[ ){ 
	x >−1, where x is a real number}, or all real numbers > –1. 
	Rubric: 
	[4] A correct graph is drawn and range, y ≥0  and domain, x > –1 or equivalent intervals are stated. 
	[3] Appropriate work is shown, but one graphing error is made. 
	or 
	[3] A correct graph is drawn, but either the range or domain is missing or is incorrect. 
	[2] Appropriate work is shown, but two or more graphing errors are made. 
	or 
	[2] Appropriate work is shown, but one conceptual error is made. 
	or 
	[2] A correct graph is drawn, but no further correct work is shown. 
	or 
	[2] Range, y ≥0  and domain, x > –1 are stated, but no graph is drawn. 
	[1] Appropriate work is shown, but one conceptual error and one graphing error are made. 
	or 
	[1] Range, y ≥0  or domain, x > –1 is stated, but no graph is drawn. 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	11 The table below lists the total cost for parking for a period of time on a street in Albany, N.Y. The total cost is for any length of time up to and including the hours parked. For example, parking for up to and including 1 hour would cost $1.25; parking for 3.5 hours would cost $5.75. 
	Hours 
	Hours 
	Hours 
	Total 

	Parked 
	Parked 
	Cost 

	1 
	1 
	1.25 

	2 
	2 
	2.50 

	3 
	3 
	4.00 

	4 
	4 
	5.75 

	5 
	5 
	7.75 

	6 
	6 
	10.00 


	Graph the step function that represents the cost for the number of hours parked. 
	Figure
	Explain how the cost per hour to park changes over the six-hour period. 
	Key: See graph in rationale below. A correct explanation is given such as, the cost for each additional hour increases after the first 2 hours. 
	Aligned to CCLS: F.IF.7b 
	Secondary Standard: F.IF.4 
	Mathematical Practices: 4 
	MRC: Clj, C2b, C3b 
	Commentary: This question aligns to F.IF.7b because it requires a student to graph a step function. Students may interpret the cost per hour of the function from the table or the graph. 
	Rationale: 
	Figure
	The cost for each additional hour increases after the first 2 hours. This can be determined by viewing the increasing gaps between the steps or by calculating the cost for each additional hour after two hours. 
	Rubric: 
	[4] A correct graph is drawn and a correct explanation is stated. 
	[3] One graphing error is made. 
	or 
	[3] A correct graph is drawn, but the explanation is missing or incorrect. 
	[2] Two or more graphing errors are made. 
	or 
	[2] One conceptual error is made. 
	[1] One conceptual error and one graphing error are made. 
	or 
	[1] A correct explanation is stated, but no graph is drawn. 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	Algebra I Sample Questions 12 At an office supply store, if a customer purchases fewer than 10 pencils, the cost of each pencil is $1.75. If a customer purchases 10 or more pencils, the cost of each pencil is $1.25. Let cbe a function for which c(x) is the cost of purchasing xpencils, where x is a whole number. 
	() =
	cx 
	⎧⎨⎩ 
	1.75, if0 x 9
	x ≤≤ 
	1.25 , if x≥10
	x 
	Create a graph of c on the axes below. 
	Figure
	A customer brings 8 pencils to the cashier. The cashier suggests that the total cost to purchase 10 pencils would be less expensive. State whether the cashier is correct or incorrect. Justify your answer. 
	Key: See the graph in the rationale below. The cashier is correct with an appropriate explanation or work shown to justify the answer. 
	Aligned to CCLS: F.IF.7b 
	Mathematical Practices: 1 and 4 
	MRC: Pa, Pj 
	Commentary: This question aligns to F.IF.7b because a student has to graph a piecewise-
	defined function. 
	Rationale: 
	Figure
	The data points are not connected because the points represent discrete data and the values for the data can be included on the axes. 
	Data points can be connected or drawn as a straight line if plotting each individual data point would represent a line. 
	Since 8 pencils cost $14 and 10 pencils cost $12.50, the cashier is correct. The student can calculate the cost of pencils or use the graph to identify that 10 pencils are cheaper than 8 pencils. 
	Rubric: 
	[4] A correct graph is drawn and the cashier is correct or an equivalent answer is stated and a correct justification is written. 
	[3] Appropriate work is shown, but one graphing or computational error is made. 
	or 
	[3] A correct graph is drawn but either the cashier’s statement or the justification is missing or incorrect. 
	[2] Appropriate work is shown, but two or more graphing or computational errors are made. 
	or 
	[2] Appropriate work is shown, but one conceptual error is made. 
	or 
	[2] A correct graph is drawn, but no further correct work is shown. 
	[1] Appropriate work is shown, but one conceptual error and one graphing or computational error are made. 
	or 
	[1] No graph is drawn. The cashier is correct is not stated, but an appropriate justification is given. 
	[0] No graph is drawn. The cashier is correct is stated and an incorrect, irrelevant, incoherent, or no justification is written. 
	or 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	13 About a year ago, Joey watched an online video of a band and noticed that it had been viewed only 843 times. One month later, Joey noticed that the band’s video had 1708 views. Joey made the table below to keep track of the cumulative number of views the video was getting online. 
	Months Since First Viewing 
	Months Since First Viewing 
	Months Since First Viewing 
	Total Views 

	0 
	0 
	843 

	1 
	1 
	1708 

	2 
	2 
	forgot to record 

	3 
	3 
	7124 

	4 
	4 
	14,684 

	5 
	5 
	29,787 

	6 
	6 
	62,381 


	a) 
	a) 
	a) 
	Write a regression equation that best models these data. Round all values to the nearest hundredth. Justify your choice of regression equation. 

	b) 
	b) 
	As shown in the table, Joey forgot to record the number of views after the second month. Use the equation from part a to estimate the number of full views of the online video that Joey forgot to record. 


	Key: y = (836.47)(2.05)and a correct justification is given 3515 
	x 

	Aligned to CCLS: S.ID.6a 
	Secondary Standard: N.Q.3 
	Mathematical Practices: 4 
	MRC: Pa, Pc, C1i, Al, A4 
	Commentary: This question aligns to S.ID.6a and its corresponding clarification (includes the use of the regression capabilities of the calculator) because students will use the regression capabilities of their calculator to determine the exponential regression equation, and solve a problem using the equation created within the context of the data. 
	Rationale: The exponential regression equation, y = (836.47)(2.05), was found using the regression capabilities of the calculator.  
	x

	The student chose the exponential regression because the data appear to increase at an exponential rate. A scatter plot of the data supports an exponential model. 
	For the second month: y = (836.47)(2.05)y = 3515 
	2 

	Rubric: 
	x
	[4] y = 836.47 (2.05) ,  a correct justification, and 3515 are written. 
	[3] Appropriate work is shown, but one computational or rounding error is made. 
	or 
	x
	[3] y =836.47 (2.05) ,  but either the number of views or the justification is missing or incorrect. 
	or 
	x
	[3] The expression 836.47(2.05) ,  a correct justification and 3515 are written. 
	[2] Appropriate work is shown, but two or more computational or rounding errors are made. 
	or 
	[2] Appropriate work is shown, but one conceptual error is made. 
	or 
	x
	[2] y = 836.47 (2.05) is written, but no further correct work is shown. 
	or 
	x
	[2] The expression 836.47(2.05) is written, but either the number of views or the justification is missing or incorrect. 
	[1] Appropriate work is shown, but one conceptual error and one computational or rounding error are made. 
	or 
	x
	[1] The expression 836.47(2.05) is written, but no further correct work is shown. 
	or 
	[1] 3515, but no further correct work is shown. 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	14 Use the data below to write the regression equation (y = ax + b) for the raw test score based on the hours tutored. Round all values to the nearest hundredth. 
	Tutor Hours, x Raw Test Score Residual (Actual – Predicted) 1 30 1.3 2 37 1.9 3 35 –6.4 4 47 –0.7 5 56 2.0 6 67 6.6 7 62 –4.7 Equation: ____________________________________________________ Create a residual plot on the axes below, using the residual scores in the table above. 
	Based on the residual plot, state whether the equation is a good fit for the data. Justify your answer. 
	Key: y = 6.32x + 22.43 See the graph in the rationale. The equation is a good fit for the data with a correct justification. 
	Aligned to CCLS: S.ID.6b 
	Mathematical Practices: 4 and 5 
	MRC: Clb, C2f, C3b 
	Commentary: This question aligns to S.ID.6b because the residuals were plotted and analyzed to assess the fit of the function. Students may have to calculate the residual using a calculator to create a residual plot. 
	Rationale: The regression equation y = 6.32x + 22.43 was found using the regression capabilities of the calculator. 
	Figure
	Based on the residual plot, the equation is a good fit for the data because the residual values are scattered without a pattern and are fairly evenly distributed above and below the x-axis. 
	Rubric: 
	[4] y = 6.32 x +22.43,  a correct residual graph is drawn, and a correct justification is written. 
	[3] Appropriate work is shown, but one rounding or graphing error is made. 
	or 
	[3] y = 6.32 x +22.43  and a correct residual graph is drawn, but the justification is missing or is incorrect. 
	or 
	[3] y = 6.32 x +22.43  and a correct justification is written, but the residual graph is missing or is incorrect. 
	or 
	[3] The expression 6.32 x +22.43  is written. A correct residual graph is drawn and a correct justification is written. 
	or 
	[2] Appropriate work is shown, but two or more rounding or graphing errors are made. 
	or 
	[2] Appropriate work is shown, but one conceptual error is made. 
	or 
	[2] y = 6.32 x +22.43, but no further correct work is shown. 
	or 
	[2] The expression 6.32 x +22.43  is written and a correct residual graph is shown. The justification is missing or is incorrect. 
	or 
	[2] The expression 6.32 x +22.43  is written and a correct justification is written. The residual graph is missing or is incorrect. 
	[1] Appropriate work is shown, but one conceptual error and one rounding or graphing error are made. 
	or 
	[1] A correct residual graph is drawn, but no further correct work is shown. 
	or 
	[1] The expression 6.32 x +22.43  is written, but no further correct work is shown. 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
	15 A local business was looking to hire a landscaper to work on their property. They narrowed their choices to two companies. Flourish Landscaping Company charges a flat rate of $120 per hour. Green Thumb Landscapers charges $70 per hour plus a $1600 equipment fee. 
	Write a system of equations representing how much each company charges. 
	Determine and state the number of hours that must be worked for the cost of each company to be the same. [The use of the grid below is optional.] 
	If it is estimated to take at least 35 hours to complete the job, which company will be less expensive? Justify your answer. 
	Figure
	Key: y = 120x and y = 70x + 1600 32 hours Green Thumb Landscapers and a correct justification. 
	Aligned to CCLS: A.REI.6 Mathematical Practices: 4 MRC: Pa, Pj, C1k, A5 Commentary: The item aligns to A.REI.6 because it requires a student to write and solve 
	a system of linear equations in two variables. Rationale : Flourish Landscaping Company y =120x 
	Green Thumb Landscapers y =70x +1600 
	120x =70x +1600 −70x −70x 
	50x 1600
	= 
	x =32 hours 
	50 50 

	y = 120 35 ()=$4200 y ()+1600
	= 70 35 =$4050 Green Thumb Landscapers would be less expensive. 
	Additionally, as shown on the next page, a grid can be used to estimate the intersection of the two lines, while the exact point can be calculated. The graph also shows that Green Thumb Landscapers would be less expensive if the job takes at least 35 hours to complete. 
	Figure
	Rubric: 
	[6] y = 120 x and y = 70x +1600  or equivalent, 32, and Green Thumb Landscapers with a correct justification written. 
	[5] Appropriate work is shown, but one computational or graphing error is made. 
	or 
	[5] Appropriate work and justification are shown, but Green Thumb Landscapers is not stated. 
	or 
	[5] Appropriate work is shown, but the justification is missing or incorrect. 
	[4] Appropriate work is shown, but two computational or graphing errors are made. 
	or 
	[4] Appropriate work and justification are shown, but the number of hours is not stated or stated incorrectly. 
	or 
	[4] Appropriate work is shown, but Green Thumb Landscapers and justification are not stated. 
	[3] Appropriate work is shown, but three or more computational or graphing errors are made. 
	or 
	[3] Appropriate work and justification are shown, but one conceptual error is made. 
	[2] Appropriate work is shown, but one conceptual error and one computational or graphing error are made. 
	or 
	[2] Green Thumb Landscapers and an appropriate justification are stated, but no further correct work is shown. 
	or 
	[2] A correct system of equations is stated, but no further correct work is shown. 
	[1] Appropriate work is shown, but one conceptual error and two or more computational or graphing errors are made. 
	or 
	[1] A correct graph is drawn, but no further correct work is shown. 
	or 
	[1] 32, but no work is shown. 
	[0] Green Thumb Landscapers is stated, but no further correct work is shown. 
	or 
	[0] A zero response is completely incorrect, irrelevant, or incoherent or is a correct response that was obtained by an obviously incorrect procedure. 
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