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Integrated Math |

Practice Test

Content Summary and Answer Key

Question Item Content Content Answer Points
No. Type Cluster Standard Key
Understand that a function from
one set (called the domain) to
another set (called the range)
Understand the | assigns to each element of the
concept of a domain exactly one element of
Table . . . : .
1 function, and the range. If fis a function and x is 2 points
ltem . . .
use function an element of its domain, then
notation. f(x) denotes the output of f
corresponding to the input x.
The graph of fis the graph of
the equation y = f(x). (F.IF.1)
Interpret the slope (rate of
. . change) and the intercept
Multiple Interpret linear : .
2 . (constant term) of a linear A 1 point
Choice models. .
model in the context of the
data. (S.ID.7)%
Given a geometric figure and a
rotation, reflection, or translation,
draw the transformed figure
. Experiment with | using items such as graph paper,
Graphic . ; .
3 transformations | tracing paper, or geometry 1 point
Response | . .
in the plane. software. Specify a sequence of
transformations that will carry a
given figure onto another.
(G.CO.5)
Prove and apply theorems about
triangles. Theorems include but
are not restricted to the following:
Prove . .
. measures of interior angles of a
geometric . o.
triangle sum to 180°; base angles
theorems both . .
Hot Text of isosceles triangles are .
4 formally and i D 1 point
ltem congruent; the segment joining

informally using
a variety of
methods.

midpoints of two sides of a
triangle is parallel to the third side
and half the length; the medians
of a triangle meet at a point.
(G.C0O.10)

(%) indicates that modeling should be incorporated into the standard.




Integrated Math |
Practice Test
Content Summary and Answer Key

Question
No.

ltem
Type

Content
Cluster

Content
Standard

Answer
Key

Points

Equation
[tem

Create equations
that describe
numbers or
relationships.

Create equations in two or
more variables to represent
relationships between
quantities; graph equations
on coordinate axes with
labels and scales. (A.CED.2)%

1 point

Multiple
Choice

Make geometric
constructions.

Make formal geometric
constructions with a variety of
tools and methods (compass
and straightedge, string,
reflective devices, paper
folding, dynamic geometric
software, etc.). Copying a
segment; copying an angle;
bisecting a segment;
bisecting an angle;
constructing perpendicular
lines, including the
perpendicular bisector of a
line segment; and
constructing a line parallel to
a given line through a point
not on the line. (G.C0.12)

1 point

Multiple
Choice

Experiment with
transformations in
the plane.

Identify the symmetries of a
figure, which are the
rotations and reflections that
carry it onto itself (G.CO.3)

1 point

Multi-
Select
[tem

Understand
congruence in
terms of rigid
motions.

Use geometric descriptions of
rigid motions to transform
figures and to predict the
effect of a given rigid motion
on a given figure; given two
figures, use the definition of
congruence in terms of rigid
motions to decide if they are
congruent. (G.CO.6)

1 point

() indicates that modeling should be incorporated into the standard.




Integrated Math |
Practice Test
Content Summary and Answer Key

Question ltem Content Content Answer PoiNts
No. Type Cluster Standard Key
Use coord.mates Justify the slope criteria for
to prove simple . .
. parallel and perpendicular lines
geometric ,
. and use them to solve geometric
Equation theorems . . .
9 : problems, e.g., find the equation 1 point
Item algebraically and . )
: o of a line parallel or perpendicular
to verify specific : .
geometric to a given line that passes
statements. through a given point. (G.GPE.5)
Use coordinates
toeg:;)\e/?riimple Use coordinates to compute
. g perimeters of polygons and areas
Equation theorems . :
10 . of triangles and rectangles, e.g., 1 point
ltem algebraically and . .
to verify specific using the distance formula.
P (G.GPE.7)%
geometric
statements.
Solve linear equations and
. Solve equations | inequalities in one variable,
Equation . iy . . . . .
11 and inequalities | including equations with 1 point
ltem ) . -
in one variable. coefficients represented by
letters. (A.REI.3)
Graph the solutions to a linear
inequality in two variables as a
Represent half-plane_ (excluding the _
boundary in the case of a strict
Graphic and solve inequality), and graph the
12 equations and . ' : 1 point
Response | . i solution set to a system of linear
inequalities . o .
raphicall inequalities in two variables as
grap Y. the intersection of the
corresponding half- planes.
(A.REI.12)
Summarize categorical data
. for two categories in two-way
Summarize,
represent. and frequency tables. Interpret
Equation ir?t%resrit élgta on relative frequencies in the
13 9 P . context of the data (including 1 point
Item two categorical

and quantitative
variables.

joint, marginal, and conditional
relative frequencies). Recognize
possible associations and trends
in the data. (S.ID.5)%

(%) indicates that modeling should be incorporated into the standard.

\%




Integrated Math |
Practice Test
Content Summary and Answer Key

Question ltem Content Content Answer PoINts
No. Type Cluster Standard Key
In the context or real-world
Summarize, applications by using the GAISE
Multi- represent, and model, interpret diﬁerenceg in
14 select mtgrpret data on | shape, center, and spread in B F 1 point
asingle count or | the context of data sets, :
ltem ) .
measurement accounting for possible effects
variable. of extreme data points
(outliers). (S.ID.3)%
Represent data on two
Summarize, guantitative variables on a
represent, and scatter plot, and describe
Multiple interpret data on | how the variables are _
15 Choice two categorical related. B 1 point
and quantitative | c. Fit a linear function for a
variables. scatter plot that suggests a
linear association. (S.ID.6c)%
Reason Define appropriate
Matching guantitatively guantities for the purpose of .
16 Item and use units to descripti deli 1 point
ptive modeling.
solve problems. (N.Q.2)%
Interpret expressions that
represent a quantity in terms
. Interpret the of its context.
Equation .
17 item structure of a. Interpret parts of an 1 point
expressions. expression, such as terms,
factors, and coefficients.
(A.SSE.1a)%
Create equations and
inequalities in one variable
Create equations | and use them to solve
18 Multiple that describe problems. Include equations D 1 boint
Choice numbers or and inequalities arising from P

relationships.

linear, quadratic, simple
rational, and exponential
functions. (A.CED.1)*

(%) indicates that modeling should be incorporated into the standard.

Vi




Integrated Math |
Practice Test
Content Summary and Answer Key

Question ltem Content Content Answer Points
No. Type Cluster Standard Key
Represent constraints by
equations or inequalities, and by
systems of equations and/or
. inequalities, and interpret
Create equations “ . P .
Equation | that describe solutions as viable or non-viable
19 9 options in a modeling context. 1 point
Item numbers or
: ) For example, represent
relationships. . - g .
inequalities describing nutritional
and cost constraints on
combinations of different foods.
(A.CED.3)%
Understand that the graph of an
Multi- Represent and equation in two variables is the
solve equations set of all its solutions plotted in .
20 Select . . . B, E 1 point
and inequalities the coordinate plane, often
tem . . .
graphically. forming a curve (which could be
aline). (A.REL10)
. . Write arithmetic and geometric
Build a function .
sequences both recursively and
. that models a . .
21 Equation relationshi with an explicit formula, use 1 point
tem P them to model situations, and P
between two
uantities translate between the two forms.
“ ' (F.BF.2)%
Construct linear and exponential
Construct and . . . . .
compare linear functions, including arithmetic
. pare ' and geometric sequences, given
Equation | quadratic, and o .
22 . a graph, a description of a 1 point
Item exponential . ) ,
models. and relationship, or two input- output
solve r’oblems pairs (include reading these from
P " | atable). (F.LE.2)%
Interpret
. expressions for Interpret the parametersin a
Multiple . . : ) . ,
23 Choice functions in terms | linear or exponential function C 1 point

of the situation
they model.

in terms of a context. (F.LE.5)%

() indicates that modeling should be incorporated into the standard.

Vii
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Practice Test
Content Summary and Answer Key

Question ltem Content Content Answer Points
No. Type Cluster Standard Key
. Solve systems of linear
Equation Solve systems of . . :
24 item equations equations algebralcally 1 point
' and graphically (A.REL.6)
Use function notation,
Understand the evaluate functions for inputs
o5 Equation concept of a in their domains, and interpret 1 point
Item function, and use | statements that use function
function notation. | notation in terms of a
context. (F.IF.2)
Use units as a way to
understand problems and to
guide the solution of multi-
Reason )
Multiple quantitatively and §tep problems, chqose anq
26 Choice use Units to solve interpret units consistently in A 1 point
problems formulas; choose and
' interpret the scale and the
origin in graphs and data
displays. (N.Q.1)%
Relate the domain of a
function to its graph and,
where applicable, to the
. guantitative relationship it
Interpret functions d . :
. that arise in escr_lbes. For example, if the
27 Multiple applications in function h(n) gives the C 1 point
Choice number of person-hours it

terms of the
context.

takes to assemble n engines in
a factory, then the positive
integers would be an
appropriate domain for the
function. (F.IF.5)%

() indicates that modeling should be incorporated into the standard.

Viii




Integrated Math |
Practice Test
Content Summary and Answer Key

Question ltem Content Content Answer Points
No. Type Cluster Standard Key
Explain each step in solving a
Understand simple equation as following
solving from the equality of numbers
equations asa | asserted at the previous step,
Hot Text . . .
28 item process of starting from the assumption 1 point
reasoning and | that the original equation has a
explain the solution. Construct a viable
reasoning. argument to justify a solution
method. (A.REI.1)
Understand that the graph of
. Represent and S ) .
Editing . an equation in two variables is
solve equations . .
Task the set of all its solutions plotted .
29 : and . : 1 point
Choice . . in the coordinate plane, often
inequalities . ;
Item . forming a curve (which could
graphically.

be aline). (A.REI.10)
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Practice Test

Question 1

Question and Scoring Guidelines



Question 1

Complete the first table so that f{x) is a function.

Complete the second table so that g(x) is not a function.

x f(x) x g(x)

L] L
L) -8 L )] -8
L] L)

Points Possible: 2

Content Cluster: Understand the concept of a function, and use
function notation.

Content Standard: Understand that a function from one set (called
the domain) to another set (called the range) assigns to each
element of the domain exactly one element of the range. Iffis a
function and x is an element of its domain, then f(x) denotes the
output of f corresponding to the input x. The graph of f is the graph
of the equation y = f(x). (F.IF.1)




Scoring Guidelines

Exemplar Response

x f(x) x g(x)
-1 |2 ] -1 |2 ]
(3 ]| -s & || -8
6 | 64 | 6 |[ 64 |

Other Correct Responses

e For f(x), any input value that is not equal to -1 or 6, or equal to -1 or 6 with
the same output value as the other instance in the table.

e For g(x), anyinput value thatis equal to -1 or 6, as long as the output
value is different than the other instance in the table.

For this item, a full-credit response includes:
e A correctly completed table for f(x) (1 point);
AND

e A correctly completed table for g(x) (1 point).






Integrated Math |
Practice Test

Question 1

Sample Responses



Sample Response: 2 points

Complete the first table so that f(x) is a function.

Complete the second table so that g(x) is not a function.

x f(x) x g(x)

) 64 & 64

L2 ] L2 ]
[ 3 ] -8 L6 ] -8
[ 64 | [ 64 |

Notes on Scoring

This response earns full credit (2 points) for two correctly
completed tables showing correct relations. For full credit, a
response demonstrates an understanding that a function
from one set (input) to another set (output) assigns to each
input value exactly one output value.

In the first table, f(x) is a function if the input is any value that
Is not equal to -1 or 6, or equal to -1 or 6 with the same
output value. In the second table, g(x) is not a function if the
input value is equal to -1 or 6, as long as the output value is
different than the other instance in the table.




Sample Response: 2 points

Complete the first table so that f(x) is a function.

Complete the second table so that g(x) is not a function.

x f(x)
—1 | -8 |
)|

x g(x)
-1 |2 ]
6 | -8

(14

Notes on Scoring

This response earns full credit (2 points) for two correctly
completed tables showing correct relations. For full credit, a
response demonstrates an understanding that a function
from one set (input) to another set (output) assigns to each
input value exactly one output value.

In the first table, f(x) is a function. The response assigns x = -1
to f(-1) = -8 twice.

In the second table, g(x) is not a function. The response
assigns x = 6 to the two different y values, g(6) = -8 and
g(6) = 14.




Sample Response: 1 point

Complete the first table so that f{x) is a function.

Complete the second table so that g(x) is not a function.

x f(x) x g(x)

L1 )] -8 L6 )| -8

& 14

Notes on Scoring

This response earns partial credit (1 point) because it shows
one incorrect table. While this response demonstrates a
correctly completed table for g(x), the response cannot earn
full credit because the table for f(x) shows a relation that is
not a function. The same input value x = -1 assigns two
different output values, f(-1) = 2 and f(-1) = -8.




Sample Response: 0 points

Complete the first table so that f(x) is a function.

Complete the second table so that g(x) is not a function.

X f(x) X g(x)

L6 ]| -8 [ 3 ] -8

Notes on Scoring

This response earns no credit (0 points) because it shows two
incorrect tables.
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Question 2

Question and Scoring Guidelines

11



Question 2

Rent (dollars)

1400

1200

1000

800

600

400

200

Distance and Rent

2 4 &6 8 10 12
Distance from Center of the City
(miles)

Juan wants to rent a house. He gathers data on many similar
houses. The distance from the center of the city, x, and the
monthly rent for each house, y, are shown in the scatter plot.
Juan models the data with a linear equation.

Based on the scatter plot, what could the number 1275
represent in his equation?

@

)

T

)

The estimated rent for a house in the center of the city

The estimated minimum rent for a house far from the center
of the city

The estimated change in rent for each additional mile from
the center of the city

The estimated change in distance from the center of the city
for each dollar change in rent

Points Possible: 1

Content Cluster: Interpret linear models.

Content Standard: Interpret the slope (rate of change) and the
intercept (constant term) of a linear model in the context of the

data. (S.ID.7)%

(%) indicates that modeling should be incorporated into the standard.

12




Scoring Guidelines

Rationale for Option A: Key - The student correctly interpreted 1275 as the
y-intercept of the line of best fit. For each data point, the x-coordinate
represents the distance from the center of the city to the house and the
y-coordinate is an amount of rent for the house. For a y-intercept, (0, 1275)
shows a rent of $1275 for a house that is 0 miles away from the center of the

City.

Rationale for Option B: This is incorrect. The student may have confused the
rent of $1275 with the distance of 1275 miles and thought that 1275 was the

x-intercept.

Rationale for Option C: This is incorrect. The student may have associated the
wording “estimated change in rent” with the slope and misinterpreted 1275 as

the slope of the line of best fit.

Rationale for Option D: This is incorrect. The student may have associated the
wording “estimated change in distance” with the slope and misinterpreted
1275 as the slope of the line of best fit.

Sample Response: 1 point

Distance and Rent
1400
1200 T
-‘;’-u L
B 1000 .
°
2 800 Y .
E .
e 400 i
400
200
Il Il l Il L | Il 1 Il | | L 1
O T L 1 T T T L I T U T ) Ll
2 4 &6 8 10 12
Distance from Center of the City
(miles)

Juan wants to rent a house. He gathers data on many similar
houses. The distance from the center of the city, x, and the
monthly rent for each house, y, are shown in the scatter plot.
Juan models the data with a linear equation.

Based on the scatter plot, what could the number 1275
represent in his equation?

® The estimated rent for a house in the center of the city

8 The estimated minimum rent for a house far from the center
of the city

© The estimated change in rent for each additional mile from
the center of the city

™ The estimated change in distance from the center of the city
for each dollar change in rent

13
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Question 3

Question and Scoring Guidelines

15



Question 3

the coordinate grid.

draw quadrilateral B'C'D'E".

Quadrilateral BCDE is shown on

Keisha reflects the figure across
the line ¥ = x to create B'C'D'E".

Use the Connect Line tool to

Points Possible: 1

Content Cluster: Experiment with transformations in the plane.

Content Standard: Given a geometric figure and a rotation,
reflection, or translation, draw the transformed figure using items
such as graph paper, tracing paper, or geometry software.
Specify a sequence of transformations that will carry a given
figure onto another. (G.CO.5)

16




Scoring Guidelines

Exemplar Response

-10

Other Correct Responses

e Additional lines and points are ignored.

For this item, a full-credit response includes:

e The correct quadrilateral (1 point).

17
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Question 3

Sample Responses

19



Sample Response: 1 point

Quadrilateral BCDE is shown on

¥
the coordinate grid.
.~ 10
\ =
Keisha reflects the figure across LY | 8
the line y = x to create B'C'D'E". A
1-.\1 I.
Use the Connect Line tool to N ) 4
kY -
draw quadrilateral B'C'D'E". P o
108 6 -4 2% 2 4 4 8
_2 B
-4 £
-
-8
-0

Notes on Scoring

This response earns full credit (1 point) because it shows a
correct quadrilateral B'C'D'E' with the vertices B'(-3, 3),
C'(-4,9), D'(-10, 10) and E'(-5, 2).

A reflection over a line y = x is a transformation in which each
point of the original quadrilateral has an image that is the
same distance from the line of reflection as the original point
on the opposite side of the line. The reflection of the point

(X, y) across the line y = x is the point (y, X).

20




Sample Response: 1 point

Quadrilateral BCDE is shown on
the coordinate grid.

Keisha reflects the figure across
the line ¥ = x to create B'C'D'E'.

Use the Connect Line tool to
draw quadrilateral B'C'D'E".

=10--8 -2

-4 -4

Notes on Scoring

This response earns full credit (1 point) because it shows a
correct quadrilateral B'C'D'E' with the vertices B'(-3, 3),
C'(-4,9), D'(-10, 10) and E'(-5, 2) and a correctline
segment belonging to the line of reflection y = x.

A reflection over a line y = x is a transformation in which each
point of the original quadrilateral has an image that is the
same distance from the line of reflection as the original point
on the opposite side of the line. The reflection of the point

(X, y) across the line y = x is the point (y, X).

21



Sample Response: 0 points

Quadrilateral BCDE is shown on
the coordinate grid.

Keisha reflects the figure across
the line y = x to create B'C'D'E".

Use the Connect Line tool to
draw quadrilateral B'C'D'E'.

C CID CIED

¥
. 10
II mx
LTS 8
III H‘MM\ &
NEESEN S
2
S FERERERE. EENPRRRE R
-2
B
=4 C
_6
-8
-10

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect quadrilateral due to an extra reflection. The

guadrilateral BCDE is first reflected across the line y = x and
then across the line y = —x.

22




Sample Response: 0 points

Quadrilateral BCDE is shown on

the coordinate grid. y

10+
Keisha reflects the figure across al
the line y = x to create B'C'D'E'. ol
Use the Connect Line tool to 4T
draw guadrilateral B'C'D'E". 2+

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect quadrilateral due to the wrong line of reflection
being used. The quadrilateral BCDE is reflected across the
liney = -xinstead of y = x.

23
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Question 4

Question and Scoring Guidelines

25



Question 4

A triangle and incomplete proof are shown.

Given: =B=.C A

AD is an altitude of AABC.

Prove: AABC is isosceles, ¢ D

o=

Place the statements and reasons in the blanks to complete the flow chart proof.

AD is an altitude
of AABC.

Given Given

AADC = AADB AC=AE

mZADC = 90°

LADC= LADB ‘

m £ADB = 90°
Definition of an — initi
) Definition of AABC is isosceles
altitude congruency

Definition of an
isosceles triangle

3
=
113
3
=}
3
=}
113
3
@

SAS AAS SSS CPCTC HL Reflexive property Transitive property

Points Possible: 1

Content Cluster: Prove geometric theorems both formally and
informally using a variety of methods.

Content Standard: Prove and apply theorems about triangles.
Theorems include but are not restricted to the following: measures of
interior angles of a triangle sum to 180°; base angles of isosceles
triangles are congruent; the segment joining midpoints of two sides
of a triangle is parallel to the third side and half the length; the
medians of a triangle meet at a point. (G.C0O.10)
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Scoring Guidelines

Exemplar Response

s B= 2 C

AD 15 an aliatude of
4 ABC,

Gaven

Given

AL = Aly ‘ AADC = A ADB AC = AB
[ Reflexive property T AAS — CPCTC

ms ADC =902
LADC= » ADB
m. ABD=90°
I ——
Defiminon of an . Defisition of
altriude A ABC 15 sosceles

conEneency

Defimtion of an 1sosceles
mangle

Other Correct Responses

e Inthe first logical step, the statement and reason can be in any order and
in any box as long as they are both there.

For this item, a full-credit response includes:

e The correct flow chart (1 point).
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Sample Response: 1 point

A triangle and incomplete proof are shown.
Given: cB=.C A
AD is an altitude of AABC.
Prove: AABC is isosceles. ¢ D B
Place the statements and reasons in the blanks to complete the flow chart proof.
AD is an altitude
£B= LC
of AABC.
Given Given
AD = AD ‘ AADC = AADB AC=AB
"""""" P —_— [
Reflexive —r- U AAS ! CPCTC |
____bproperty
m £ADC =90° l
m 2 ADB = 90° ‘ LADC = LADB
Deﬁnlt?on of an — Definition of AABC is isosceles
altitude congruency
Definition of an
isosceles triangle
SAS AAS SSS CPCTC HL Reflexive propert Transitive propert AD=AD AD=AB
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Notes on Scoring

This response receives full credit (1 point) because it shows
correct statements and reasons needed to complete the
flow chart.

In a flow chart, a correctly chosen piece of missing
information should show where each statement is logically
connected with the previous statement, which then allows for
the next correct statement. The intent of this flow chart is to
prove that if the triangle has congruent base angles, then the
triangle is isosceles.

There are already two statements in the flow chart that
show pairs of congruent angles: «B = 2 C (Given) and

2ADC = « ADB (Definition of congruency). This enables the
conclusion that A ADC will be congruent to A ABC as long as
a pair of congruent sides is present, because of the Angle-
Angle-Side (AAS) criterion. Looking at the diagram, AD = AD
by the Reflexive Property, so these statements can go in the
left slots. This then allows AAS to be used in the middle slot.
Following from that, it can be concluded that AC = AB
because of CPCTC (corresponding parts of congruent
triangles are congruent). According to the definition, a
triangle is an isosceles triangle if a pair of sides is congruent;
therefore, A ABC is isosceles since AC and AB are congruent.
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Sample Response: 1 point

A triangle and incomplete proof are shown.
Given: cB=.C A
AD is an altitude of AABC.
Prove: AABC is isosceles. c D B
Place the statements and reasons in the blanks to complete the flow chart proof.
AD is an altitude
of AABC. 4Bz LC
Given Given
:  Reflexive AADC = AADB
. __property
AD=AD ‘|_‘ AAS
m£ADC =90°
mZADB = 90° LADC = ZADB
Definition of an _— Definition of
altitude congruency
SAS AAS 555 CPCTC HL Reflexive propert Transitive propert

MABC is isosceles

Definition of an
isosceles triangle
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Notes on Scoring

This response receives full credit (1 point) because it shows
correct statements and reasons needed to complete the
flow chart.

A correctly chosen missing piece of information should
complete the flow chart to make each statement logically
connected with the previous statement and allow for the
next correct statement. The intent of this flow chart is to
prove that if the triangle has congruent base angles, the
triangle is isosceles.

There are already two statements in the flow chart that
show pairs of congruent angles: «B = « C (Given) and

£ADC = £« ADB (Definition of congruency). This enables the
conclusion that A ADC will be congruent to A ABC as long as
a pair of congruent sides is present because of the Angle-
Angle-Side (AAS) criterion. Looking at the diagram, AD = AD
by the Reflexive Property, so these statements can go in the
left slots. This then allows AAS to be used in the middle slot.
Following from that, it can be concluded that AC = AB
because of CPCTC (corresponding parts of congruent
triangles are congruent). According to the definition, a
triangle is an isosceles triangle if a pair of sides is congruent;
therefore, A ABC is isosceles since AC and AB are congruent.
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Sample Response: 0 points

A triangle and incomplete proof are shown.

Given: .Bz.C A
AD is an altitude of AABC.

Prove: AABC is isosceles. c D B

Place the statements and reasons in the blanks to complete the flow chart proof.

£LB= LC

AD is an altitude

of AABC.
Given Given
AD=7D! | [ Abc= aa0] —

. Reflexive | o) — —
|___property |

mZADC =90° l

mZADB = aQ° ‘ LADC= LADB

Definition of an S Definition of

MABC is isosceles

altitude congruency

Definition of an
isosceles triangle

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect reason in the middle slot (SAS) for the triangle
congruence statement. Triangles that have only one pair of
congruent sides, AD = AD, and two pairs of congruent angles
cannot be associated with the SAS criteria.
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Sample Response: 0 points

A triangle and incomplete proof are shown.

Given: Bz.C

Prove: AABC is isosceles.

AD is an altitude of AABC.

C o B

AD is an altitude

Place the statements and reasons in the blanks to complete the flow chart proof.

£LB= LC

of AABC.
Given
Reflexive |
____property
mZADC =90°
m 2 ADB = 90° ‘ LADC = LADB
Definition of an — Definition of
altitude congruency

Given

AADC = AADB AC=AB
et — D'
| SAS | | CPCTC |

MABC is isosceles

Definition of an
isosceles triangle

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect reason in the slot on the right.
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Sample Response: 0 points

A tfriangle and incomplete proof are shown.

Given: -B=.C

A D is an alfifude of
AABC.

Prove: AABC isisosceles.

o]
g ;)

AD is an alfitude
of AABC.

Given

Transitive
{____property |

m £ ADC = ?0°
m £ ADB = 90°

Definition of an
alfitude

LADC = £ADB ‘

Definition of
congruency

Place the statements and reasons in the blanks to complete the flow chart proof.

EBe L

{

Given

!

MABC s isosceles

Definition of an isosceles
tfriangle

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect reason in the lower-left slot.
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Question 5

A scientist is studying wildlife. She estimates the population of bats in her state to be 270,000. She predicts the
population to grow at an average annual rate of 2.9 percent.

Using the scientist’s prediction, create an eguation that models the population of bats, y, after x years.

IR R T

Lo« JLs L e JL - J[« ] - |

Lo JLs Lo JL<J[ sl -1 2] »]

Co J - e e lm oo L L [ sm e f[
‘sin H cos H tan H arcsin H arccos ‘aﬂ'ta.u‘

Points Possible: 1

Content Cluster: Create equations that describe numbers or
relationships.

Content Standard: Create equations in two or more variables to
represent relationships between quantities; graph equations on
coordinate axes with labels and scales. (A.CED.2)%

(%) indicates that modeling should be incorporated into the standard.

Scoring Guidelines

Exemplar Response

¢ y=270000(1.029)*

Other Correct Responses

e Any equivalent equation.

For this item, a full-credit response includes:

e The correct model (1 point).
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Sample Response: 1 point

annual rate of 2.9 percent.

»=270000(1.029)"

(«) () (&) (») (@

Using the scientist’s prediction, create an equation that models the population of bats, y, after x years.

A scientist 1s studying wildlife. She estimates the population of bats in her state to be 270,000. She predicts the population to grow at an average

R N

]

|

Lo L s JL e JL+ L - J = J -

L JLs I s JL< sl -] = [>]

Lo o - e le L o [ ol [ < ][

Notes on Scoring

y = 270,000(1.029)%,

This response earns full credit (1 point) because it shows a
correct equation that models a growing population of bats,
y, after x years. The response correctly identifies the
exponential model P(1 + r)*, where P = 270,000 is the initial
quantity of bats, (1 + r)* is a factor not depending on P,
andr =2.9% is the average annual percent rate, over the
period of x years. If each year a population of bats grows by
a constant factor of (1+.029), then after a period of x years,
the population of bats, y, becomes 270,000(1 + .029)*, or
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Sample Response: 1 point

A scientist is studying wildlife. She estimates the population of bats in her state to be 270,000. She predicts the
population to grow at an average annual rate of 2.9 percent.

Using the scientist’s prediction, create an equation that models the population of bats, y, after x years.

y=270000(1-+.029)"

(V) () (&) (» (@

N (R 2

« s e LI - e -

s JLe JL< s -2 > |

o | - Jle e Lo Lo |l o [y « |
‘sin H cos H tan H arcsin H arccos ‘m‘

Notes on Scoring

This response earns full credit (1 point) because it shows a
correct equation that models a growing population of
bats, y, after x years. The response correctly identifies the
exponential model P(1 + nN*, where P = 270,000 is the initial
quantity of bats, (1 +r)*is a factor not depending on P, and
r=2.9% is the average annual percent rate, over the period
of x years. If each year a population of bats grows by a
constant factor of (1+.029), then after a period of x years,
the population of bats, y, becomes 270,000(1 + .029)*.
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Sample Response: 0 points

A scientist is studying wildlife. She estimates the population of bats in her state to be 270,000. She predicts the
population to grow at an average annual rate of 2.9 percent.

Using the scientist’s prediction, create an equation that models the population of bats, y, after x years.

y=270000(.029)"

(4= ( -b\zl II;NII |:(_’:| |:é:|

(o = L =]

I P [ I

I O [ P

o I e e Jm o @ .
Con [ [ om [ on || | xon

Notes on Scoring

This response earns no credit (0 points). The response correctly
identifies an exponential model, but uses r* as a factor not
depending on P instead of (1 + r)*. A population modeled

by the equation y = 270,000(.029)*, where the factor
independent from P is smaller than 1, represents decay, not
growth.
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Sample Response: 0 points

A scientist is studying wildlife. She estimates the population of bats in her state to be 270,000. She predicts the
population to grow at an average annual rate of 2.9 percent.

Using the scientist’s prediction, create an equation that models the population of bats, y, after x years.

270000(1.029x)

CIOJOOXC]

e e =]

T s e =]

o s s el == >

N I [N 20 T [ O A [
oo | o ) _om | o | e | ooe |

Notes on Scoring

This response earns no credit (0 points) because it confuses
an exponential model with a linear model and uses (1 + r)x
as a factor not depending on P, instead of (1 +1)*. A
population modeled by the equation y = 270,000(1.029)x has
an average rate of change of 270,000 «1.029 bats per yeatrr,
instead of an average annual rate of 2.9 percent per year.
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Question 6

Which diagram shows only the first step of constructing the line perpendicular to AB through point P?
“ « <
L |l & ]' ® ® |[ ® l °
A S A Lol | 8
>kl
B >< ()
L * ® L lr * l ®
A P B A l' P | B
>

Points Possible: 1
Content Cluster: Make geometric constructions.

Content Standard: Make formal geometric constructions with a
variety of tools and methods (compass and straightedge, string,
reflective devices, paper folding, dynamic geometric software,
etc.). Copying a segment; copying an angle; bisecting a segment;
bisecting an angle; constructing perpendicular lines, including the
perpendicular bisector of a line segment; and constructing a line
parallel to a given line through a point not on the line. (G.C0O.12)
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Scoring Guidelines

Rationale for Option A: This is incorrect. The student may not have realized that
there are other steps between creating two points on a line segment AB that
are equidistant from point P and drawing the line through point P
perpendicular to the line segment AB.

Rationale for Option B: This is incorrect. The student may not have realized that
the arc marks above and below point P cannot be constructed before
constructing points on line segment AB that are equidistant from point P.

Rationale for Option C: This is incorrect. The student may have identified the
last step instead of the first.

Rationale for Option D: Key — The student correctly identified that the first step
is to create two points on line segment AB that are equidistant from point P, to
use as the centers for constructing arcs above and below point P.
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Sample Response: 1 point

Which diagram shows only the first step of constructing the line perpendicular to AB through point P?
® © T
® { \ 4 } * L { \ 4 } *
A P B A P B
>
€ >< b
® @ * L { @ } *
A P B A P B
>
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Question 7

Parallelogram ABCD is shown. Point E is the midpoint of segment AB. Point F is the midpoint of segment CD.

8
B C
41 E F
- A D = X
-8 -4 |0 4 8
-4
-8

Which transformation carries the parallelogram onto itself?

fa) a reflection across line segment AC
8, a reflection across line segment EF
@ a rotation of 180 degrees clockwise about the origin

 a rotation of 180 degrees clockwise about the center of the parallelogram

Points Possible: 1
Content Cluster: Experiment with transformations in the plane.

Content Standard: Identify the symmetries of a figure, which are the
rotations and reflections that carry it onto itself (G.C0O.3)

Scoring Guidelines

Rationale for Option A: This is incorrect. The student may have thought that

if diagonal AC divides ABCD into two congruent triangles, then the
parallelogram would have a line of symmetry over diagonal AC. However,
since AC is not perpendicular to BD, vertex B will not be carried onto vertex D.
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Rationale for Option B: This is incorrect. The student may have thought that
since points E and F are midpoints of the sides AB and CD, the parallelogram
has a horizontal line of symmetry. However, since EF is not perpendicular to
AB and CD, vertex A will not be carried onto vertex B, and vertex D will not
be carried onto vertex C.

Rationale for Option C: This is incorrect. The student may have realized that
a 180-degree rotation could carry the parallelogram onto itself, but did not
take into account that this depends on where the center of rotation is.
When the center of rotation is at the origin, the image of the parallelogram
is in Quadrant lll, meaning the image will not carry onto the pre-image.

Rationale for Option D: Key - The student noted that all parallelograms
have 180-degree rotational symmetry about the center of the
parallelogram (i.e., vertex A will be carried onto vertex C, vertex B will be
carried onto vertex D, vertex C will be carried onto vertex A, and vertex D
will be carried onto vertex B).

Sample Response: 1 point

Parallelogram ABCD is shown. Point E is the midpoint of segment AB. Point F is the midpoint of segment CD.

Which transformation carries the parallelogram onto itself?

fa) a reflection across line segment AC
ts) a reflection across line segment EF
€ a rotation of 180 degrees clockwise about the origin

@ a rotation of 180 degrees clockwise about the center of the parallelogram
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Question 8

Square ABCD is transformed to create the image A'B'C'D’, as shown.

y
)
4| B c
2
A D
- - X
-4 =2 |0 2 4
D' A
-2
4
c B'
A

Select all of the transformations that could have been performed.

[] a reflection across the line y = x
|| a reflection across the line y = -2x
| | a rotation of 180 degrees clockwise about the origin

|| a reflection across the x-axis, and then a reflection across the y-axis

| | a rotation of 270 degrees counterclockwise about the origin, and then a reflection across the x-axis

Points Possible: 1
Content Cluster: Understand congruence in terms of rigid motions.

Content Standard: Use geometric descriptions of rigid motions to
transform figures and to predict the effect of a given rigid motion on
a given figure; given two figures, use the definition of congruence in
terms of rigid motions to decide if they are congruent. (G.CO.6)
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Scoring Guidelines

Rationale for First Option: This is incorrect. The student may have thought that
both given figures have to be carried onto themselves by reflecting across
y =X, instead of carrying ABCD onto A'B'C'D'.

Rationale for Second Option: This is incorrect. The student may have seen that
the line of reflection of y = -2x would create an image of square ABCD in
Quadrant lll, but did not confirm that the line of reflection is a perpendicular
bisector of each line segment created by connecting corresponding vertices.

Rationale for Third Option: Key — The student correctly identified that with a
180-degree rotation, any point (x, y) will carry onto a point (-x, -y), soO
that a point A (1, 1) carries onto A'(-1, -1); B (1, 4) carries onto B' (-1, -4);
C(4, 4) carries onto C'(-4, -4) and D(4, 1) carries onto D'(-4, -1).

Rationale for Fourth Option: Key — The student correctly identified that with

a reflection across the x-axis, any point (x, y) will carry onto the point (x, -y),
and then, the next reflection across the y-axis, will carry any point (x, -y) onto
(=X, =y). Therefore, point A (1, 1) first carries onto (1, -1) and then onto A'(-1, -1);
point B (1, 4) first carries onto (1, -4) and then onto B'(-1, —4); point C(4, 4) first
carries onto (4, -4) and then onto C'(-4, -4); and point D(4, 1) first carries onto
(4,-1) and then onto D'(-4, -1).

Rationale for Fifth Option: This is incorrect. The student may have seen that this
set of transformations creates a final image in the same location as A'B'C'D'
but did not see that this set of transformations does not carry the vertices in
ABCD to their corresponding vertices in AB'C'D'.
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Sample Response: 1 point

Square ABCD is transformed to create the image A'B'C'D’, as shown.

y
)
4| B c
2
A D
- = X
-4 2 |0 2 4
D' A
-2
4
(o B’
A

Select all of the transformations that could have been performed.

[ a reflection across the line y = x

LI a reflection across the line y = -2x

a rotation of 180 degrees clockwise about the origin

a reflection across the x-axis, and then a reflection across the y-axis

[] a rotation of 270 degrees counterclockwise about the origin, and then a reflection across the x-axis

Notes on Scoring

This response earns full credit (1 point) because it selects both
correct options, C and D, and no incorrect answer choices.
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Sample Response: 0 points

Square ABCD is transformed to create the image A'B'C'D’, as shown.

y
A
4| B C
2
A D
~+ L
-4 2 0 2 4
D' A
-2
4
c B’
Y

Select all of the transformations that could have been performed.

a reflection across the line y = x
[] a reflection across the line y = -2x
a rotation of 180 degrees clockwise about the origin

a reflection across the x-axis, and then a reflection across the y-axis

[ ] a rotation of 270 degrees counterclockwise about the origin, and then a reflection across the x-axis

Notes on Scoring

This response earns no credit (0 points) because it selects
both correct options, C and D, and one incorrect option, A.
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Sample Response: 0 points

Square ABCD is transformed to create the image A'B'C'D’, as shown.

Y
i

Select all of the transformations that could have been performed.

[} a reflection across the line y = x

|| a reflection across the line y = -2x

|| a rotation of 180 degrees clockwise about the origin

a reflection across the x-axis, and then a reflection across the y-axis

a rotation of 270 degrees counterclockwise about the origin, and then a reflection across the x-axis

Notes on Scoring

This response earns no credit (0 points) because it selects one
correct option, D, and one incorrect option, E.
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Question 9

The graph of line m is shown.

What is the equation of the line that is perpendicular to line m and passes through the point (3, 2)?

y:

OJOLOJOXC)

IR R N

e Js e o) - J[ ][ ~]

L7 L Lo Jl<Jl=][=1>]>]

Lo - e fle o o lulvolfwm [« |
[ [ oon || mn ]| amin || oo || sem |

Points Possible: 1

Content Cluster: Use coordinates to prove simple geometric theorems
algebraically and to verify specific geometric statements.

Content Standard: Justify the slope criteria for parallel and
perpendicular lines and use them to solve geometric problems, e.g.,
find the equation of a line parallel or perpendicular to a given line
that passes through a given point. (G.GPE.5)
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Scoring Guidelines

Exemplar Response

2 4
*Y=s5ts

Other Correct Responses

e Any equivalent equation.

For this item, a full-credit response includes:

e A correct equation (1 point).
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Sample Response: 1 point

The graph of line m is shown.

What is the equation of the line that is perpendicular to line m and passes through the point (3, 2)?

COJOJOJOIC)

vl JLs s

e s JLe L+ Jf - L Jl - |

7 s e Jl< s L -2 [ >]

o - s e Lo o [ Lo L[ = [ e ]
s || oo |[ ] e || s || e |
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Notes on Scoring

This response earns full credit (1 point) because it shows a correct
equation of a line perpendicular to a given line that passes through a
given point.

For this situation, the student can find the slope-intercept form of the
equation of the line to get the correct answer. The slope of any line

perpendicular to the given line is% because it is the opposite reciprocal

of the slope of line m, — g If the slope of a perpendicular line, E and the
point it passes through, (3, 2), are substituted back into the slope-
intercept form y = mx +b, the equation becomes 2 = g e 3+ b. From

here, b = S, and the y-intercept of the perpendicular line is located at

O, g). The equation for the perpendicular line is theny = %. X + %
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Sample Response: 1 point

The graph of line m is shown.

What is the equation of the line that is perpendicular to line m and passes through the point (3, 2)7?

y= 04(x—3)+2

@POOr@

L Jl2 s =

e s Lo JL+J0- [« -

L s e <l s -J[=]>]

Lo i L - e e o [ol[uflvolfsm]l =]
Lo || oo ||t || i ] e || aeem |
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Notes on Scoring

This response earns full credit (1 point) because it shows a correct
equivalent equation of a line perpendicular to a given line that
passes through a given point.

For this situation, the student can solve the point-slope form of the
equation of the perpendicular line for y to get the correct answer.

The slope of any line perpendicular to the given line is S because it
is the opposite reciprocal of the slope of line m, — ; If the slope of
a perpendicular line, %or 0.4, and the point it passes through, (3, 2),

are substituted back into the slope-point formy —y; = m(x —x,),
the form becomesy -2 = 0.4(x - 3), and then y = 0.4(x - 3) +2.
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Sample Response: 0 points

The graph of line m is shown.

=

CICJOJOXC)

2 s [ x|

e Jls e JLe L JLe JL -

s L el -0l = >

ST | | Y 0000 T
| sin || cos || tan ][ woin || aros || arm |

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect equation of the line perpendicular to a given line
that passes through a given point.
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Sample Response: 0 points

The graph of line m is shown.

2 8

Y= 515

OJOXOXCXC)

L b2 J[s = |

Le Jls e Jl - JLe] -]

L s e <= fl==2] >]

Lol - - s e flw ol nffvmjjsm| =[]
| sin || eos || | s | acos || s |

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect equation of the line perpendicular to a given line that
passes through a given point.

71







Integrated Math |
Practice Test

Question 10

Question and Scoring Guidelines

73



Question 10

Triangle ABC has vertices at (—4, 0),(—1, 6) and (3, — 1).

What is the perimeter of triangle ABC, rounded to the nearest tenth?

r o o \ o \

[ )| R . 2 ﬂl

\ ]\ Y ]\ Y /
— i L N

T o

1 2 3
4 5 6
7 8 9
0
| | I
- 1]

Points Possible: 1

Content Cluster: Use coordinates to prove simple geometric theorems
algebraically and to verify specific geometric statements.

Content Standard: Use coordinates to compute perimeters of
polygons and areas of triangles and rectangles, e.g., using the
distance formula. (G.GPE.7)x

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Exemplar Response

e 218

Other Correct Responses

e Any number greater than or equal to 21.7 and less than or equal to 22.

For this item, a full-credit response includes:

e A correctvalue (1 point).
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Sample Response: 1 point

Triangle ABC has vertices at (—4, 0),(—1, 6) and (3, — 1).

What is the perimeter of triangle ABC, rounded to the nearest tenth?

21.8

™ Ay o o oy
7 N N N N \
| m ] [ e ]| ﬁ . A ﬂl
LY F LY F LY F LY F LY F
N N

S —— S e

1 2 3
4 5 6
7 8 9
0
L &
- [m]

Notes on Scoring

This response earns full credit (1 point) because it shows a
correct value for the perimeter of triangle ABC, rounded to
the nearest tenth.

The perimeter of triangle ABC is the sum of the three side
lengths. The side lengths can be found by substituting the
coordinates of the end points into the distance formula,

d=(x;— x)2+ (¥, — ¥1)%, two at a time. The length of
side ABis /(=4 + 1)* + (0 — 6)? or V45; the length of

side BCis /(-1 —3)> + (6 + 1)* orv65; and the length of
side AC is /(=4 — 3)® + (0 + 1) or v/50.

The sum of the three side lengths is approximately 21.841529
or 21.8 rounded to the nearest tenth. Answers between 21.7
and 22 are accepted to allow for minor rounding errors.
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Sample Response: 1 point

Triangle ABC has vertices at (—4, 0),(—1, 6) and (3, — 1).

What is the perimeter of triangle ABC, rounded to the nearest tenth?

21.9

OO @
1 2 3
4 5 6
7 8 9

|
oja
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Notes on Scoring

This response earns full credit (1 point) because it shows a
correct allowed value for the perimeter of triangle ABC,
rounded to the nearest tenth that is greater than or equal
to 21.7 and less than or equal to 22.

The perimeter of triangle ABC is the sum of the three side
lengths. The side lengths can be found by substituting the
coordinates of the end points into the distance formula,
d=(x;— x)2+ (y, — ¥1)?, two at a time. The length of
side ABis /(=4 + 1)? + (0 — 6)? or v/45; the length of

side BCis+/(—1 —3)? + (6 + 1)* orv65; and the length of
side AC is /(=4 — 3)? + (0 + 1)? or v/50.

The sum of the three side lengths is approximately 21.841529
or 21.8 rounded to the nearest tenth. Answers between 21.7
and 22 are accepted to allow for minor rounding errors.

80




Sample Response: 1 point

Triangle ABC has vertices at (—4, 0),(—1, 6) and (3, — 1).

What is the perimeter of triangle ABC, rounded to the nearest tenth?

21.84

! o N o N \
I SR S S ﬂl
\ Y F I Y ]

™ o S L L

1 2 3
4 5 6
7 8 9
0
L &
- a

Notes on Scoring

This response earns full credit (1 point) because it shows a
correct allowed value for the perimeter of triangle ABC,
rounded to the nearest tenth.

The perimeter of triangle ABC is the sum of the three side
lengths. The side lengths can be found by substituting the
coordinates of the end points into the distance formula,
d=(x;— x1)2+ (¥, — y1)2, two at a time. The length of
side ABis /(=4 + 1)? + (0 — 6)? or v/45; the length of

side BCis /(=1 — 3)% + (6 + 1)? or v65; and the length of
side AC is /(=4 — 3)? + (0 + 1)? or v/50.

The sum of the three side lengths is approximately 21.841529
or 21.8 rounded to the nearest tenth. Answers between 21.7
and 22 are accepted to allow for minor rounding errors.
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Sample Response: 0 points

Triangle ABC has vertices at (—4, 0),(—1, 6) and (3, — 1).

What is the perimeter of triangle ABC, rounded to the nearest tenth?

1 2 3
4 5 6
7 8 9
0
I I
- a

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect value for a perimeter of a triangle ABC that falls
outside of the allowable range of values.
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Sample Response: 0 points

Triangle ABC has vertices at (—4, 0),(—1, 6) and (3, — 1).

What is the perimeter of triangle ABC, rounded to the nearest tenth?

1 2 3
4 5 6
7 8 9
0
I I
- [m]

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect value for a perimeter of a triangle ABC that falls
outside of the allowable range of values.
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Question 11

An equation is shown.

4
3x+ ¢ =7-2x

What is the solution to the equation?

x p—
(&) (=) (&) (») (@
1 2 3
4 5 6
7 8 9
0
[ ]
- s ]

Points Possible: 1
Content Cluster: Solve equations and inequalities in one variable.
Content Standard: Solve linear equations and inequalities in one

variable, including equations with coefficients represented by letters.
(A.REI.3)
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Scoring Guidelines

Exemplar Response
E
25

Other Correct Responses
e Any equivalent values

For this item, a full-credit response includes:
e A correct value (1 point)
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Sample Response: 1 point

An equation is shown.

4
3x+§ =7 —-2x

What is the solution to the equation?

31
25

. Y . . o~
¢ N \ \ \
[ N S S
h Y Y Y Y

e I T I e

—,
%
|
d
_—

1 2 3
4 5 6
7 8 9
0
L - e
- m]

Notes on Scoring

This response earns full credit (1 point) because it shows the correct solution when
solving linear equations in one variable.

To find a solution, the linear equation must be rearranged to isolate x. It can be

solved in many ways. One way to solve the equation 3x +§ =7 —2xisto add 2x to

both sides to get 3x + (2x) +§ =7 — 2x + (2x), which simpilifies to 5x +§ = 7.Then,

—% could be added to both sides of the equation to get 5x + % + (— g) =7+ (— g)

which simplifies to 5x = 6§ or 5x = % The next step is to multiply both sides by % to
31

get (%) (5x) = (—) (%) which simplifies to x = 23

5 25
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Sample Response: 1 point

An equation is shown.
4
3x + 5 = 7 —2x

What is the solution to the equation?

6
=l

i Ay " i .y
! N N N N \
[ D S N R ﬂl
h Y Y Y Y /

- S o

e e e e

1 2 3
4 5 6
7 8 9
0
L - e
- - o

Notes on Scoring

This response earns full credit (1 point) because it shows the correct solution
when solving linear equations in one variable.

To find a solution, the linear equation must be rearranged to isolate x. It can
be solved in many ways. One way to solve the equation 3x + % =7—-2xis

to add 2x to both sides to get 3x + (2x) + % =7 — 2x + (2x), which simplifies
to 5x + % = 7.Then, —g could be added to both sides of the equation to get

5x + g + (— g) =7+ (— g) which simplifies to 5x = 6% or 5x = % The next step
. . . 1 1 1 1 . . e 1
is to multiply both sides by - to get (g) (5x) = (3?) (g) which simplifies to x = 2—5

which is equivalent to 1 %
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Sample Response: 0 points

An equation is shown.

4
3x+§ =7 —-2x

What is the solution to the equation?

31
5

" ., Y Y -
! N N N N
[ - R N
h Y Y Y Y
- S

M e T e

—,
%
]
I
_—

1 2 3
4 5 6
7 8 9
0
- s
- u]

Notes on Scoring

This response earns no credit (0 points) because it shows an incorrect solution
when solving linear equations in one variable.

To find a solution, the linear equation must be rearranged to isolate x. It can
be solved in many ways. One way to solve the equation 3x + % =7—-2xis
to add 2x to both sides to get 3x + (2x) + g =7 — 2x + (2x), which simplifies
to 5x + % = 7.Then, —% could be added to both sides of the equation to get
5x + % + (— g) =7+ (— g) which simplifies to 5x = 6§ or 5x = % The student
may have ended his or her solution without multiplying each side by §
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Sample Response: 0 points

An equation is shown.

4
3x+§ =7 —2x

What is the solution to the equation?

1 2 3
4 5 6
7 8 9
0
L - e
- u]

Notes on Scoring

This response earns no credit (0 points) because it shows an incorrect solution
when solving linear equations in one variable.
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Question 12

® AddPont_o—i3

A system of inequalities is shown. w
b4

y=s

8
y= %x +3

)
A Use the Add Arrow tool to graph the

boundary lines of the system. 4

B. Place a star on the coordinate plane to 2

show one solution to the system.

8 6 -4 —2 0| 2 4 6 8

Points Possible: 1

Content Cluster: Represent and solve equations and inequalities
graphically.

Content Standard: Graph the solutions to a linear inequality in two
variables as a half-plane (excluding the boundary in the case of a
strict inequality), and graph the solution set to a system of linear
inequalities in two variables as the intersection of the corresponding
half-planes. (A.REI.12)
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Scoring Guidelines

Exemplar Response

W6 |4 |2 10|l |214]86 8

Other Correct Responses

e The star can be placed anywhere in the correct region.
e Multiple stars may be placed on the coordinate plane aslong as they are
all in the correctregion.

For this item, a full-credit response includes:

e Two correctlines and at least one correct placement of a star (1 point).
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Sample Response: 1 point

® o pont_ e3¢

A system of inequalities is shown. *
y
yzs
8
y= %x +3
] / w
A Use the Add Arrow tool to graph the o« bl
boundary lines of the system. 4 /
4
B. Place a star on the coordinate plane to 2

show one solution to the system.

s 6 4 2 0| 2 4 6 8

Notes on Scoring

This response earns full credit (1 point) because it shows two
correctlines and one correct placement of a star, indicating
a correct portion of a plane.

The graph of y 2 5 includes a horizontal line with the
y-intercept at (0, 5) and the half plane above the line. The
graph of y < 2/3x + 3 is a line with the y-intercept at (0, 3), a
slope of 2/3 and the half plane below the line. The solution set
for a system of the two linear inequalities is the intersection of
the solution sets (corresponding half planes) for the individual
inequalities.
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Sample Response: 1 point

® g pomt_ e

A system of inequalities is shown. w
¥
yz5
) 8
V= X+ 3 *
é /';'
A. Use the Add Arrow tool to graph the &« o
boundary lines of the system. 4 /
<
B. Place a star on the coordinate plane to 2

show one solution to the system.

Notes on Scoring

This response earns full credit (1 point) because it shows two
correctlines and a correct placement of two stars, indicating
a correct portion of a plane.

The graph of y 2 5 includes a horizontal line with the
y-intercept at (0, 5) and the half plane above the line. The
graph of y <2/3x + 3 is a line with the y-intercept at (0, 3), a
slope of 2/3 and the half plane below the line. The solution set
for a system of the two linear inequalities is the intersection of
the solution sets (corresponding half planes) for the individual
inequalities.
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Sample Response: 0 points

O D
A system of inequalities is shown. w
¥

y=5

8 L
y= %x +3 e

6 *
A. Use the Add Arrow tool to graph the

boundary lines of the system. 4

B. Place a star on the coordinate plane to 2

show one solution to the system.

-8 6 -4 -2 0 2 4| 6 8

Notes on Scoring

This response earns no credit (0 points) because it shows one
correct and one incorrect line, and a correct placement of a
star based on the lines graphed.
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Sample Response: 0 points

0 D CER= CIEh

A system of inequalities is shown. w

¥
y=s

8
ys3x+3 /&
)

A_ Use the Add Arrow tool to graph the
boundary lines of the system.

2

B. Place a star on the coordinate plane to 2
show one solution to the system.

8 6 -4 —2 0| 2 4 6 8

Notes on Scoring

This response earns no credit (0 points) because it shows one
correct and one incorrectline, and a correct placement of a
star based on the lines graphed.
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Sample Response: 0 points

® Ada Point_ 4] Add Arow_—

7—4—20246
—2

A system of mnequalities 15 shown. w
¥
¥y=5
8
e 2
yE3zxt 3
&
A Use the Add Arrow tool to graph the o« i
boundary lines of the system. 4
B. Place a star on the coordinate plane to 2
show one solution to the system.
8

Notes on Scoring

This response earns no credit (0 points) because it shows two
correct lines, but omits the placement of a star.
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Question 13

use coal and nuclear power as an energy source.

An analyst researches the relationship between different energy sources in each state for 2014. The data in the table show the number of states that

Nuclear

Yes

No

Yes

16

20

No

2

12

Given that a state does not use nuclear power, what percentage of those states use coal?

%
SIOICIOKC)
Lo L2 s ]
e s e ]
o s s ]
| |
| |

Points Possible: 1

the data. (S.ID.5)%

Content Cluster: Summarize, represent, and interpret data on two
categorical and quantitative variables.

Content Standard: Summarize categorical data for two categories in
two-way frequency tables. Interpret relative frequencies in the
context of the data (including joint, marginal, and conditional
relative frequencies). Recognize possible associations and trends in

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Exemplar Response

e 625

Other Correct Responses

e Any equivalent value.

For this item, a full-credit response includes:

e The correct probabillity (1 point).

107






Integrated Math |
Practice Test

Question 13

Sample Responses

109



Sample Response: 1 point

An analyst researches the relationship between different energy sources in each state for 2014. The data in the table show the number of states that
use coal and nuclear power as an energy source.

Yes 16 20
No 2 12

Lo

62.5 %
®®®®@

T
e s s |
I |
| |
| |

Notes on Scoring

This response earns full credit (1 point) because it shows a
correct percentage of states that use coal, given that a

state does not use nuclear power, (202+012) =.625 or 62.5%, as

a result of a correct interpretation of relative frequencies for
two categories presented in a two-way table
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Sample Response: 1 point

An analyst researches the relationship between different energy sources in each state for 2014. The data in the table show the number of states that
use coal and nuclear power as an energy source.

Muclear
Yes No

Yes 16 20
No 2 12

Given that a state does not use nuclear power, what percentage of those states use coal?

Lo |
I I

2000 %

32

SIOIOIOK |

[« [ 2 [ s ]
[« s s
[ s e ]
| |
| : |

oo

Notes on Scoring

This response earns full credit (1 point) because it shows an

equivalent form, % = 62.5, of a correct percentage of states

that use coal, given that a state does not use nuclear power,

(202:’12) =.625 or 62.5%, as a result of a correct interpretation of

relative frequencies for two categories presented in a two-
way table

111



Sample Response: 0 points

An analyst researches the relationship between different energy sources in each state for 2014. The data in the table show the number of states that
use coal and nuclear power as an energy source.

MNuclear
Yes No
Yes 16 20
Coal
No 2 12

Given that a state does not use muclear power, what percentage of those states use coal?

20 %
32
SIoICIOIC)
S T
s s 0 s

Lo |

Notes on Scoring

This response earns no credit (0 points) because it provides an
incorrect percentage of states that use coal, given that a
state does not use nuclear power.

112



Sample Response: 0 points

An analyst researches the relationship between different energy sources in each state for 2014. The data in the table show the number of states that
use coal and nuclear power as an energy source.

Nuclear
Yes No
Yes 16 20
Coal
No 2 12

Given that a state does not use nuclear power, what percentage of those states use coal?

40 %
CIOICIOIC)
L 2 J[ s
+ L s s

gjo

Notes on Scoring

This response earns no credit (0 points) because it includes an
incorrect percentage of states that use coal, given that a
state does not use nuclear power.
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Question 14

A group of students measures the distance a toy car has traveled after different amounts of time. A table of the
data is shown.

Time Distance
(seconds) (meters)
5 1.0
& 1.2
7 2.4
8 3.3
9 3.7
10 11.0
11 4.2
12 3.7
13 4.8
14 4.5
15 4.9

The students want to perform an analysis of the data set and consider removing the outlier point.
Select all of the quantities that will change if the outlier point is removed from the data set.

mean of the time
mean of the distance
median of the time
median of the distance
range of the time

range of the distance

Points Possible: 1

Content Cluster: Summarize, represent, and interpret data on a single
count or measurement variable.

Content Standard: In the context or real-world applications by using
the GAISE model, interpret differences in shape, center, and spread
in the context of data sets, accounting for possible effects of
extreme data points (outliers). (S.ID.3)%

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Rationale for First Option: This is incorrect. The student may not have realized
that since the time value (10) for the outlier point is equal to the mean of the
time values (10) in the data set, the mean of the time will not change.

Rationale for Second Option: Key — The student correctly calculated the mean
of the original data set as 4.06, and the mean of the data set as 3.37 with the
outlier removed, and realized that the mean of the distance changed.

Rationale for Third Option: This is incorrect. The student may not have realized
that in the original data set, the removed data point was the median point
and equaled the average of the fifth and seventh time values, when ordered,
so the median of the time will not change.

Rationale for Fourth Option: This is incorrect. The student may have thought
that the median of the distances with the outlier included is 3.7. The median of
the distances with the outlier omitted is [(3.7 + 3.7) / 2] = 3.7, so there is no
change in the medians, because the two middles are both 3.7.

Rationale for Fifth Option: This is incorrect. The student may not have realized
that since the time value for the outlier point is within the range of the time of
the entire data set, the range of the time will not change.

Rationale for Sixth Option: Key — The student correctly recognized that the
distance value for the outlier pointis much greater than the distance
values for other points. Range of the distances of the original data set is
11.0 - 1.0 = 10. Range of the distances when the outlier is removed is

4.9 - 1.0 = 3.9. The range of the distances will change.
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Sample Response: 1 point

A group of students measures the distance a toy car has traveled after different amounts of time. A table of the
data is shown.

Time Distance
(seconds) (meters)
5 1.0
6 1.2
7 2.4
8 3.3
9 3.7
10 11.0
11 4.2
12 3.7
13 4.8
14 4.5
15 4.9

The students want to perform an analysis of the data set and consider removing the outlier point.
Select all of the quantities that will change if the outlier point is removed from the data set.

["] mean of the time
mean of the distance

[ ] median of the time

[ ] median of the distance
|| range of the time

range of the distance

Notes on Scoring

This response earns full credit (1 point) because it shows
correct choices B and F.
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Sample Response: 0 points

A group of students measures the distance a toy car has traveled after different amounts of time. A table of the
data is shown.

Time Distance
(seconds) (meters)
5 1.0
& 1.2
7 2.4
8 3.3
9 3.7
10 11.0
11 4.2
12 3.7
13 4.8
14 4.5
15 4.9

The students want to perform an analysis of the data set and consider removing the outlier point.

Select all of the quantities that will change if the outlier point is removed from the data set.

mean of the time
mean of the distance
median of the time

[] median of the distance
[_] range of the time

range of the distance

Notes on Scoring

This response earns no credit (0 points) because it shows
incorrect answer choices A and C, in addition to the correct
choices B and F.
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Sample Response: 0 points

A group of students measures the distance a toy car has traveled after different amounts of time. A table of the
data is shown.

Time Distance
(seconds) (meters)
5 1.0
& 1.2
7 2.4
8 3.3
9 3.7
10 11.0
11 4.2
12 3.7
13 4.8
14 4.5
15 4.9

The students want to perform an analysis of the data set and consider removing the outlier point.
Select all of the quantities that will change if the outlier point is removed from the data set.

mean of the time
mean of the distance
median of the time

median of the distance

range of the time

[ range of the distance

Notes on Scoring

This response earns no credit (0 points) because it shows
incorrect answer choices A and C, in addition to the correct
choice B.
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Sample Response: 0 points

A group of students measures the distance a toy car has traveled after different amounts of time. A table of the
data is shown.

Time Distance
(seconds) (meters)
5 1.0
6 1.2
7 2.4
8 3.3
9 3.7
10 11.0
11 4.2
12 3.7
13 4.8
14 4.5
15 4.9

The students want to perform an analysis of the data set and consider removing the outlier point.
Select all of the quantities that will change if the outlier point is removed from the data set.

["] mean of the time

< ]

mean of the distance
[] median of the time
median of the distance
[l range of the time

range of the distance

Notes on Scoring

This response earns no credit (0 points) because it shows
incorrect answer choice D, in addition to the correct choices
BandF.
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Question 15

: Ms. Musto opened a new coffee shop. She
Business Growth recorded the number of customers she served
¥ between opening and noon for the first 20 days
of business. Her results are shown on the graph.

Which line best fits the data?

R’ y=3x+10

& & o° @ y=2x+20

Customers
B 8 8 88 38 8
-

.. c _}.‘:33&:'—30

D y=x+20

5]

]
9

Points Possible: 1

Content Cluster: Summarize, represent, and interpret data on two
categorical and quantitative variables.

Content Standard: Represent data on two quantitative variables on
a scatter plot, and describe how the variables are related.

c. Fit a linear function for a scatter plot that suggests a linear
association. (S.ID.6c)x

(x) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Rationale for Option A: This is incorrect. The student may have set a line of best
fit beneath all points and used the point with the highest y-value (20, 65) and
the point with the lowest y-value (3, 20) to estimate the slope.

Rationale for Option B: Key — The student used the data on the scatter plot to
set a line fitting the most points and determined that its slope must be greater
than 1 and that the y-intercept is approximately 20.

Rationale for Option C: This is incorrect. The student may have set a line of
best fit above all data points and used the point with the highest y-value (20, 65)
and the point with the lowest y-value (3, 20) to estimate the slope.

Rationale for Option D: This is incorrect. The student may have chosen a line of
best fit with the correct intercept and used the points (0.25, 2.5) and (4, 6.5) to
estimate the slope without taking into account the scale used on the graph.

Sample Response: 1 point

Ms. Musto opened a new coffee shop. She
recorded the number of customers she served
between opening and noon for the first 20 days
of business. Her results are shown on the graph.

Business Growth

~

Which line best fits the data?

A y=3x+10

o
L 2
L]
L]

—!‘—'—" L J . oty o} e
L ® y=2x+20

Customers

B 8 8 88 3 8
®

.| © y=3x+30

=]

D y=x+20

e
B
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Question 16

Select the most appropriate unit for each situation.

feet square feet cubic feet
minute minute minute

Rate of walking to school [ [ [

Rate of painting a bedroom wall

O 00
O 00

r
Rate of filling a bucket with water [
Rate of mopping the kitchen floor [

Points Possible: 1

Content Cluster: Reason quantitatively and use units to solve
problems.

Content Standard: Define appropriate quantities for the purpose of
descriptive modeling. (N.Q.2)%

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Exemplar Response

Select the most appropriate unit for each situation.

_feet square feet cubic feet

minute minute minute
Rate of walking to school [ [
Rate of painting a bedroom wall [ I
Rate of filling a bucket with water [ I
Rate of mopping the kitchen floor [ [

Other Correct Responses

e N/A

For this item, a full-credit response includes:

e A correct table (1 point).
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Sample Response: 1 point

Select the most appropriate unit for each situation.

feet square feet cubic feet

minute minute minute
Rate of walking to school l I
Rate of painting a bedroom wall [ [
Rate of filling a bucket with water [ l
Rate of mopping the kitchen floor [ [

Notes on Scoring

This response earns full credit (1 point) because it shows four
correctly selected units for each situation.

The rate of walking to school is the distance to school divided
by the time spent on walking to school. Since in this case the
distance is measured in linear units, feet, the correct selection
is the first box in the top row.

The rate of painting a bedroom wall is the area of the wall
divided by the time spent on painting the wall. Since in this
case the area is measured in square feet, the correct
selection is the second box in the second row from the top.
The rate of filing a bucket with water is measured by the
volume of water divided by the time spent on filing the
bucket. Since volume is measured in cubic units, or in this
case in cubic feet, the correct selection is the third box in the
third row from the top.

The rate of mopping the kitchen floor is the area of the floor
divided by the time spent on mopping the floor. Since area is
measured in square units, or in this case in square feet, the
correct selection is the middle box of the bottom row.
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Sample Response: 0 points

Select the most appropriate unit for each situation.

feet square feet cubic feet

minute minute minute
Rate of walking to school [ C
Rate of painting a bedroom wall [ C
Rate of filling a bucket with water [ [
Rate of mopping the kitchen floor [ [

Notes on Scoring

This response earns no credit (0 points) because out of four
responses it shows one incorrectly selected unit for Rate of
mopping the kitchen floor. The student may think that
because mopping is done with water, and the amount of

water is measured in units of volume, the correct response is

cubic feet square feet

: instead of — .
minute minute
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Sample Response: 0 points

Select the most appropriate unit for each situation.

_feet square feet cubic feet

minute minute minute
Rate of walking to school [ C
Rate of painting a bedroom wall [ [
Rate of filling a bucket with water [ [
Rate of mopping the kitchen floor [ C

Notes on Scoring

This response earns no credit (0 points) because it shows one
incorrectly selected unit for Rate of painting a bedroom wall.
The student may think about the volume of the entire
bedroom and use the units of volume, &2 ‘instead of

square feet

minute '’

minute
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Question 17

Juan buys peaches and grapefruit at the store. He writes the equations shown to model the relationship between
the number of pounds of peaches, p, and the number of pounds of grapefruit, g, that he buys.

p+g=2.5
1.58p + 1.09g = 3.46

What is the total number of pounds of peaches and grapefruit that Juan buys?

pounds
OJOIOJCIC)
o e s
e s L s
LA (N T

Points Possible: 1
Content Cluster: Interpret the structure of expressions.

Content Standard: Interpret expressions that represent a quantity in
terms of its context.

a. Interpret parts of an expression, such as terms, factors, and
coefficients. (A.SSE.1a)x

(%) indicates that modeling should be incorporated into the standard.

Scoring Guidelines

Exemplar Response

e 25

Other Correct Responses

e The correct value in any equivalent form.

For this item, a full-credit response includes:
e The correct value (1 point).
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Sample Response: 1 point

Juan buys peaches and grapefruit at the store. He writes the equations shown to model the relationship between
the number of pounds of peaches, p, and the number of pounds of grapefruit, g, that he buys.

p+g=25
1.58p + 1.09g = 3.46

What is the total number of pounds of peaches and grapefruit that Juan buys?

2.5 pounds
OJOIOJCXC)
I N T
T T T
oo s e

Notes on Scoring

This response receives full credit (1 point) because it shows a
correct total number of pounds of peaches and grapefruit,
2.5, that Juan buys. In the context of a situation, the first
eguation models the weight, p + g, of peaches, p pounds,
and, grapefruit, g pounds, totaling 2.5 pounds of fruit.
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Sample Response: 1 point

Juan buys peaches and grapefruit at the store. He writes the equations shown to model the relationship between
the number of pounds of peaches, p, and the number of pounds of grapefruit, g, that he buys.

p+g=2.5
1.58p +1.09g = 3.46

What is the total number of pounds of peaches and grapefruit that Juan buys?

5 pounds
OJCJOLCIC)
S T R
e s L s
o s L e

Notes on Scoring

This response earns full credit (1 point) because it shows an
equivalent form, S: 2.5, of a correct total number of pounds

of peaches and grapefruit, that Juan buys.
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Sample Response: 0 points

Juan buys peaches and grapefruit at the store. He writes the equations shown to model the relationship between
the number of pounds of peaches, p, and the number of pounds of grapefruit, g, that he buys.

p+g=25
1.58p+1.09g = 3.46

What is the total number of pounds of peaches and grapefruit that Juan buys?

2.67 pounds
D@ ®@® @
I
e s s
A

|
ojo

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect total number of pounds of peaches and
grapefruit that Juan buys.
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Sample Response: 0 points

Juan buys peaches and grapefruit at the store. He writes the equations shown to model the relationship between
the number of pounds of peaches, p, and the number of pounds of grapefruit, g, that he buys.

p+g=2.5
1.58p +1.09g = 3.46

What is the total number of pounds of peaches and grapefruit that Juan buys?

5.96 pounds
OJOJOIOIC
o L2 s
e s s
I |

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect total number of pounds of peaches and
grapefruit that Juan buys.
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Question 18

The population of rabbits on a large island doubles every year. On January 1, the
population is 150 rabbits.

Which equation can be used to find the number of years, x, it will take for the
population to reach 4,8007?

(A 4,800 =2x+ 150
® 4,800 =2%150%
© 4,800 = 2"+ 150

® 4,800 = 1509 2%

Points Possible: 1

Content Cluster: Create equations that describe numbers or
relationships.

Content Standard: Create equations and inequalities in one variable
and use them to solve problems. Include equations and inequalities
arising from linear, quadratic, simple rational, and exponential
functions. (A.CED.1)%

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Rationale for Option A: This is incorrect. The student may have recognized that
the initial population of 150 rabbits doubles each year, but confused an
exponential model where a different population size doubles each year with a
linear model where a constant population size doubles each year.

Rationale for Option B: This is incorrect. The student may have correctly
recognized that the situation should be modeled by an exponential
model, but confused the initial population, 150, with the growth rate, 2.

Rationale for Option C: This is incorrect. The student may have correctly
recognized that the situation should be modeled by an exponential model
and recognized that the initial population is 150 rabbits, but incorrectly used
addition instead of multiplication between factors of the exponential
model a = bx.

Rationale for Option D: Key — The student correctly recognized that if the initial
population of rabbits, 150, doubles at the end of the first year, the number of
rabbits is 150 « 2. At the end of the second year, itis 150 « 2 ¢ 2 or 150 « 22. At
the end of x years, the population of rabbits is 150 « 2*. When the population
reaches 4800 rabbits, the situation can be modeled by the exponential
equation 4800 = 150 « 2%,

Sample Response: 1 point

The population of rabbits on a large island doubles every year. On January 1, the
population is 150 rabbits.

Which equation can be used to find the number of years, x, it will take for the
population to reach 4,8007?

(A 4,800 =2x+ 150
8 4,800 = 2+*150"
© 4,800 =2"+150

® 4,800=150¢2%
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Question 19

Kenji has at most $30 to spend on lily bulbs and tulip bulbs at his local flower store. Lily bulbs cost $4 each, and

tulip bulbs cost $2 each. Tax is included in the prices of the bulbs.

Create a constraint that can be used to represent all possible numbers of lily bulbs, x, and tulip bulbs, y, Kenji can

buy.

(«) (») (&) (&) (@)

Co Jl2 s s Ly
L JLs s L+ JL - - |
o s e < s -
S | A |
osn || eos || tam || wen || s

Points Possible: 1

relationships.

Content Cluster: Create equations that describe numbers or

Content Standard: Represent constraints by equations or
inequalities, and by systems of equations and/or inequalities, and
interpret solutions as viable or non-viable options in a modeling
context. For example, represent inequalities describing nutritional
and cost constraints on combinations of different foods. (A.CED.3)x

(%) indicates that modeling should be incorporated into the standard.

Scoring Guidelines

Exemplar Response

o 4x+2y<30

Other Correct Responses

e Any equivalent inequality.

For this item, a full-credit response includes:

e A correct inequality (1 point).
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Sample Response: 1 point

Kenji has at most $30 to spend on lily bulbs and tulip bulbs at his local flower store. Lily bulbs cost $4 each, and
tulip bulbs cost $2 each. Tax is included in the prices of the bulbs.

Create a constraint that can be used to represent all possible numbers of lily bulbs, x, and tulip bulbs, y, Kenji can
buy.

Ax+2y<30

CICICIOIC]

L = =]

o 0 e -]

RN I T R P [

RN S S N 7 TR A [
o [ o | am || |[ e [ v

Notes on Scoring

This response earns full credit (1 point) because it shows a
correct constraint, represented by a linear inequality.

In this situation, the constraint that can be used to represent
all possible numbers of lily bulbs, x, and tulip bulbs, y, is a
linear inequality describing the cost, $30, of the entire
purchase. The cost of x lily bulbs at $4.00 each is $4x. The cost
of y tulip bulbs at $2.00 each is $2y. The total cost, $(4x + 2y),
cannot exceed $30. Therefore, the constraint is

4x + 2y < 30.
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Sample Response: 1 point

Kenji has at most $30 to spend on lily bulbs and tulip bulbs at his local flower store. Lily bulbs cost $4 each, and
tulip bulbs cost $2 each. Tax is included in the prices of the bulbs.

Create a constraint that can be used to represent all possible numbers of lily bulbs, x, and tulip bulbs, y, Kenji can

buy.

30>2ep+4ex

©CICICIOIC

Lo e s Jlx Ly ]

e s e JL e J - e [+ ]

o s e < [l -z [ > ]

Lo - e lle o [ oflu v [8m | « | :
o [ o | o | won | o | e

Notes on Scoring

This response earns full credit (1 point) because it shows an
equivalent form of the correct constraint, represented by a
linear inequality.

In this situation, the constraint that can be used to represent
all possible numbers of lily bulbs, x, and tulip bulbs, y, is a
linear inequality describing the cost, $30, of the entire
purchase. The cost of x lily bulbs at $4.00 each is $4x. The cost
of y tulip bulbs at $2.00 each is $2y. The total cost, $(4x + 2y),
cannot exceed $30. Therefore, the constraint is

4x + 2y < 30.
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Sample Response: 0 points

Kenji has at most $30 to spend on lily bulbs and tulip bulbs at his local flower store. Lily bulbs cost $4 each, and
tulip bulbs cost $2 each. Tax is included in the prices of the bulbs.

Create a constraint that can be used to represent all possible numbers of lily bulbs, x, and tulip bulbs, y, Kenji can
buy.

4dx+2y=30

OIOJOLOLC)

o e s e Ly

e I s JL e S+ L - I J[ =]

L7 JL s S o JL <l s -1J =] >]

Co Jf - s L s Lo L J[vo [l = J[
Cm [ eos | (| e ] o || wom

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect constraint, represented by a linear equation,
instead of a linear inequality.
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Sample Response: 0 points

Kenji has at most $30 to spend on lily bulbs and tulip bulbs at his local flower store. Lily bulbs cost $4 each, and
tulip bulbs cost $2 each. Tax is included in the prices of the bulbs.

Create a constraint that can be used to represent all possible numbers of lily bulbs, x, and tulip bulbs, y, Kenji can

buy.

4y+2x<30

CN TN e At

|\4_—/| |\-b/| I\t’/‘ |\(_’/ |\gij/ |

R T T

Loe JLs e e L - Sl e L

L JLe e Jl< == 2]>]

Lo - e fleflwlloflw v sm [« ¢
‘ sin H COS H tan H arcsin H arccos arctan ‘

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect constraint, represented by a linear inequality.
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Question 20

An equation 1s shown.

Points Possible: 1

Content Cluster: Represent and solve equations and inequalities
graphically.

Content Standard: Understand that the graph of an equation in two
variables is the set of all its solutions plotted in the coordinate plane,
often forming a curve (which could be a line). (A.REI.10)
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Scoring Guidelines

Rationale for First Option: This is incorrect. The student may have changed the
order of operations and first multiplied Zby 0, then added % to get%

Rationale for Second Option: Key — The student may have correctly realized
that points contained in the graph of the equation must make the equation a
true statement. When (0, %) is substituted into the equation, % = %. 0+ % it
makes the equation a correct statement.

Rationale for Third Option: This is incorrect. The student may have incorrectly

usedx=0andy = % instead of x = % and y = 0 when substituting values in the

: 1 3 3
equatontoget-e0+-= -

Rationale for Fourth Option: This is incorrect. The student may have incorrectly
. . . 1 3 3 3 3 6 1
performed operations with fractions as st =5t 3= 505

Rationale for Fifth Option: Key — The student correctly multiplied % times % to get

i, and then added the product to %to get 1.
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Sample Response: 1 point

An equation 1s shown.

e | L

1
V= -x+
- 2

Select all of the points that are contained 1n the graph of the equation.

0. 1)
2

)
i

= | Laa
(=]
™ e

= | a2
[
™

.
—_— — — — —

b =
(=
p—

Notes on Scoring

This response earns full credit (1 point) because it shows both
correct answer options, B and E.
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Sample Response: 0 points

An equation 1s shown.

| L

x+

[

-}5 =
Select all of the points that are contained in the graph of the equation.

Notes on Scoring

This response earns no credit (0 points) because it shows one
incorrect answer option, A, in addition to the two correct
answer options, B and E.
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Sample Response: 0 points

An equation 1s shown.

Notes on Scoring

This response earns no credit (0 points) because it shows one
incorrect answer option, C, and one correct answer option, E.
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Question 21

The first five terms of a sequence are shown.
4, 12, 36, 108, 324,

Write an explicit function to model the value of the nth term 1n the sequence such that f(1) = 4.
fin) =

PP N e N T e S
(e (=) (4] [ ) (47
L= =) L™ L) | )

e e e ™ e

1 2 3 n

4 5 6 + - o =

7 8 9 < < = = =

0 el lm ol u Vo] x| ¢ ]
sin || cos || tan || arcsin || arccos ‘m‘

Points Possible: 1

Content Cluster: Build a function that models a relationship between
two quantities.

Content Standard: Write arithmetic and geometric sequences
both recursively and with an explicit formula, use them to model
situations, and translate between the two forms. (F.BF.2)%

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Exemplar Response

e Explicit: f(n) =4« 31

Other Correct Responses

e Any equivalent functions.

For this item, a full-credit response includes:

e A correct explicit function (1 point).
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Sample Response: 1 point

The first five terms of a sequence are shown.

4, 12, 36, 108, 324, ...

F

Write an explicit function to model the value of the #nth term in the sequence such that /(1) = 4.

fAn) = 4371

f v N v v \
|1-||-b||f'|||.-"||a|
\ Y P oA AR /

o e

et . T

1 2 3 [/

4 5 6 + - . =

7 8 9 < = = = >

0 gl [m[olln][va]sm][ =] ¢
zin CcOos tan ||arcsin | | arccos ‘;m:mn‘

Notes on Scoring

This response earns full credit (1 point) because it
shows a correct function f(n) =4« (3)" 1.

If the situation asks for building a correct exponential function
represented by a geometric sequence, where each
successive term is a constant multiple, r = 3, of the previous
term, the function input is the set of all natural numbers

{1, 2, 3, ...} and the function output is the set of all terms

of the sequence {4, 12, 36, 108, 324, ...}. The nth term of the
geometric sequence can be obtained by finding a product
of the first term of the geometric sequence and the constant
multiple, r, raised to the power (n - 1), and can be modeled
by a function, f(n) =4 « (3)" .
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Sample Response: 1 point

The first five terms of a sequence are shown.
4, 12, 36, 108, 324,

Write an explicit function to model the value of the #nth term mn the sequence such that f(1) = 4.

)= 33"

N TN T A am
[ 4= ) (=) (4 [ ) (4R
L= L) W) L) )
S N N N N

1 2 3 n

4 5 6 + - . +

7 8 9 < < = = >

0 e e ow|lolnlvalsml x|
sin || cos || tan ||arcsin | | arccos ‘m‘

Notes on Scoring

This response earns full credit (1 point) because it
shows a correct exponential function, f(n) = (i3) e 3"

equivalent to f(n) =4 « (3)("~V, because
_ _ 1 4
4.3([’1 1)=403no31=403n03= (3).3!’1_

If the situation asks for building a correct exponential function
represented by a geometric sequence, where each
successive term is a constant multiple, r = 3, of the previous
term, the function input is the set of all natural numbers

{1, 2, 3, ...} and the function output is the set of all terms of
the sequence {4, 12, 36, 108, 324, ...}. The nth term of the
geometric sequence can be obtained by finding a product
of the first term of the geometric sequence and the constant
multiple, r, raised to the power (n - 1), and can be modeled
by a function, f(n) =4 (3)"- D,
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Sample Response: 0 points

4

2

12, 36,

108, 324,

The first five terms of a sequence are shown.

Write an explicit function to model the value of the nth term in the sequence such that (1) =4.

fin) = 3n
If;q\l If;q\l I/-_q\l I/-_\I If_k\l
L N N . S
1 2 3 n
4 5 6 + - . =
7 8 9 < < = = =
0 e e ]lo ol nl[vallvm] = ]
gin cos tan || arcsin | | arccos ‘:m:t:m‘

Notes on Scoring

This response receives no credit (0 points) because it shows
a linear function instead of an exponential function.
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Sample Response: 0 points

The first five terms of a sequence are shown.

4, 12, 36, 108, 324,

?

Write an explicit function to model the value of the nth term in the sequence such that (1) = 4.

An) = 43"

OICIOIOIC)

1 2 3 n

4 5 6 + - . =

7 8 9 < < = = >

0 e e ol o] oyl ] =] ¢
sin || cos || tan || arcsin || arccos ‘m‘

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect exponential function.
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Question 22

A landscaper puts 5 fish into a new pond. The number of fish doubles each month over a period of time.
Write a function f{x) to model the number of fish in the pond after x months.

/i) =

(&) (=) (&) (@) (|

B 2 3| x|

e s s gLl e S

L s JLe < s =12 >]

SCH | | {50 IO N AN
‘sin ||cosHtan‘arcsin arccos|a:ctan‘

Points Possible: 1

Content Cluster: Construct and compare linear, quadratic, and
exponential models, and solve problems.

Content Standard: Construct linear and exponential functions,
including arithmetic and geometric sequences, given a graph,
a description of a relationship, or two input-output pairs
(include reading these from a table). (F.LE.2)%

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Exemplar Response

* f(x)=5e¢2%

Other Correct Responses

e Any equivalent function.

For this item, a full-credit response includes:

e A correct function (1 point).
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Sample Response: 1 point

A landscaper puts 5 fish into a new pond. The number of fish doubles each month over a period of time.

Write a function f(x) to model the number of fish in the pond after x months.

Sx) = 5o

OO a@E

o e s s

e s e S JL - e -]

L s e <l l-=2 ] >

SN S | 000 | T O T | 20
Lo || cos ||t ] ain [ arcos [[ v |

Notes on Scoring

This response receives full credit (1 point) because it shows a
correct exponential function f(x) =5 « 2%,

In this situation, the focus is on modeling a verbal situation

by an exponential function. If the initial number of fish in the
pond is 5, and at end of the first month the number of

fish doubles, then the number of fishis 10=5e 2 or

f(1) =5« 21. At the end of the second month, the number of
fish doubles again, andis200r10e2=(5¢2) 2 Or

f(2) = 5 ¢ 22, At the end of the third month, it doubles again
to become 40 0r20¢2=((5¢2)¢2) e 2 0r f(3) =54 25,
Similarly, at the end of the x month, the number of fish is 5 e 2%
orf(x) =5 2%
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Sample Response: 1 point

A landscaper puts 5 fish into a new pond. The number of fish doubles each month over a period of time.

Write a function f(x) to model the number of fish in the pond after x months.

Ax) = 25

Lo e s JLx

e s e JL -]l -] -]

L7 dls Lo [l <]l =Jl=2]>]

Lol - L - s fleflwmilo/lnflvmfsm| = ¢
‘sin H cos HtanHatrcsinHatccos‘arctan|

Notes on Scoring

This response receives full credit (1 point) because it shows a
correct exponential function, f(x) = 2¥« 5, equivalent to the
function f(x) =5« 2%,

In this situation, the focus is on modeling a verbal situation

by an exponential function. If the initial number of fish in the
pond is 5, and at the end of the first month the number of
fish doubles, then the number of fishis 10=5¢2 or

f(1) =5+ 21. At the end of the second month, the number of
fish doubles again, andis200r10e2=(5¢2) e« 2 Or

f(2) = 5 22. At the end of the third month, it doubles again
to become 40 0r20¢2=((5¢2)¢2)e2 0rf(3) =54 25
Similarly, at the end of the x month, the number of fish is 5 e 2%
orf(x) =5e 2%
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Sample Response: 0 points

A landscaper puts 5 fish into a new pond. The number of fish doubles each month over a period of time.

Write a function f{x) to model the number of fish in the pond after x months.

OIOIOIOXC)

o e s ] x|

RN R

s e < s =2 ff 5]

Co -l sl llm o lfu o]t =« f[ ¢
Csin || cos ||t [[ amsin | accos || arom |

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect exponential function that is not equivalent to
the function f(x) =5 « 2.
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Sample Response: 0 points

A landscaper puts 5 fish into a new pond. The number of fish doubles each month over a period of time.

Write a function f{x) to model the number of fish in the pond after x months.

Sx) = 10ex

TN TN N 2

) W& @) @

RN T

e s s e - e

I T T N

AT O S O T s I O
‘sianosHtan‘arcsin arccos‘arctan‘

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect linear function that is not equivalent to the
exponential function f(x) =5« 2%
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Question 23

A shipping company charges a cost per pound plus a fixed fee to ship a package.
The total cost, f(x), in dollars, of shipping x pounds is modeled by the function
shown.

f(x) = 4.99x + 5.75

Which part of the function represents the fixed fee?

A x

B 4.99
© 5.75
@ 4.99x

Points Possible: 1

Content Cluster: Interpret expressions for functions in terms of the
situation they model.

Content Standard: Interpret the parameters in a linear or exponential
function in terms of a context. (F.LE.5)*

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Rationale for Option A: This is incorrect. The student may have thought that
the variable x represents the fixed fee.

Rationale for Option B: This is incorrect. The student may have thought that the
coefficient of the variable term represents the fixed fee.

Rationale for Option C: Key - The student may have correctly recognized that
in a linear function, f(x) = mx + b, m represents the average rate of change,
and b is the initial or a fixed value. In the context of this situation, the student

correctly identified that a fixed value is the fixed fee represented by the
constant term, 5.75.

Rationale for Option D: This is incorrect. The student may have thought that the
variable term represents the fixed fee.

Sample Response: 1 point

A shipping company charges a cost per pound plus a fixed fee to ship a package.
The total cost, f(x), in dollars, of shipping x pounds is modeled by the function
shown.

f(x) = 4.99x + 5.75

Which part of the function represents the fixed fee?

M x

B 4.99
® 5.75
M 4.99x
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Question 24

A theater sells tickets for a concert. Tickets for lower-level seats sell for $35 each, and tickets for upper-level seats
sell for $25 each. The theater sells 350 tickets for $10,250.

How many tickets of each type were sold?

Lower level tickets:

Upper level tickets:
OXCIOLOCIC)
S B T | N
s I

Lo

o s e |

olo

Points Possible: 1
Content Cluster: Solve systems of equations.

Content Standard: Solve systems of linear equations
algebraically and graphically. (A.REI.6)

Scoring Guidelines

Exemplar Response

e Lower seats: 150
Upper seats: 200

Other Correct Responses

e N/A

For this item, a full-credit response includes:

e The correct values (1 point).
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Sample Response: 1 point

A theater sells tickets for a concert. Tickets for lower-level seats sell for $35 each, and tickets for upper-level seats
sell for $25 each. The theater sells 350 tickets for $10,250.

How many tickets of each type were sold?

Lower level tickets:  15()
Upper level tickets: 200

(v) () (& (» (@

v L 2 [ s
+ s [ e

[
|

olo

A

Notes on Scoring

This response receives full credit (1 point) because it shows

a correct number of sold tickets, 150, for the lower level seats
and a correct number of sold tickets, 200, for the upper level
seats.

By letting x represent the number of lower level tickets sold,
and y represent the number of upper level tickets sold, the
given situation can be modeled by the system of two linear
equations. The first equation, x + y = 350, represents the
total number of all tickets sold, and the second equation,
35x + 25y = 10,250, represents the total cost of the tickets sold
for all seats. Solving the first equation for y, and then
substituting y = 350 - x into the second equation for y, the
second equation becomes 35x + 25(350 - x) = 10,250. The
solution to the system is x = 150, the number of lower level
seat tickets sold, and y = 200, the number of upper level seat
tickets sold.

192



Sample Response: 0 points

A theater sells tickets for a concert. Tickets for lower-level seats sell for $35 each, and tickets for upper-level seats
sell for $25 each. The theater sells 350 tickets for $10,250.

How many tickets of each type were sold?

Lower level tickets: 200
Upper level tickets: 15()

(«) (=) (&) (@) (@

e L s

+ L s L s

Lo |

olo

o s e

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect number of tickets sold for the lower level seats,
200, and an incorrect number of tickets sold for the upper
level seats, 150.
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Sample Response: 0 points

A theater sells tickets for a concert. Tickets for lower-level seats sell for $35 each, and tickets for upper-level seats
sell for $25 each. The theater sells 350 tickets for $10,250.

How many tickets of each type were sold?

Lower level tickets: 175
Upper level tickets: 175

(&) (=) (&) (@) (@

S [ S
U R B

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect number of tickets sold for the lower level seats,
175, and an incorrect number of tickets sold for the upper
level seats, 175.
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Question 25

Fx) = 2x+3

A12) =

A function is shown.

What is the value of f(12)?

(&) (=) (&) () (@
1 2 3
4 5 6
7 8 O
0
o
- ]

Points Possible: 1

function notation.

Content Cluster: Understand the concept of a function, and use

Content Standard: Use function notation, evaluate functions for
inputs in their domains, and interpret statements that use
function notation in terms of a context. (F.IF.2)
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Scoring Guidelines

Exemplar Response

o f(12)=11

Other Correct Responses

e Any equivalent form.

For this item, a full-credit response includes:

e The correct value (1 point).
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Sample Response: 1 point

A function is shown.
2
f(x) = 3X +3

What is the value of f(12)?

f12)= 11

! N N N N W
[ I I ﬂl
h F Y F Y Y Y J
SR SR SR SR R

1 2 3

4 5 6

7 3 o
0

o

- a

Notes on Scoring

This response receives full credit (1 point) for showing
a correct answer of f(12) = 11. If a given function is

f(x) = %x + 3, then f(12) denotes the output of a function f(x)
corresponding to the input x = 12, and calculates as
f(12) = (g) «12+3=8+3=11,0rf(12) =11
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Sample Response: 1 point

A function is shown.

F(x) = §x+3

f12)=

e .,

r o N N N \

[ D S T ﬂ |

\ ]\ ;o\ ;o\ ;o\ ;
e S SR R

What is the value of f(12)?

1 2 3

4 5 6

7 8 9
0

a

- o

Notes on Scoring

3

f(12) = =

This response receives full credit (1 point) for showing a
correct answer of f(12) = 11 in its equivalent form

If a given function is f(x) = gx + 3, then f(12) denotes the

output of a function f(x) corresponding to the input x =12,
and calculates as f(12) = (g) *12+3=8+3=11
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Sample Response: 0 points

A function is shown.
2
f(x) = 3X +3

What is the value of f(12)7?

f12)= 135

|f{_—q\| |f:lq\| |f_q\| |C¢:+)| (:@ |

o S

1 2 3

4 5 6

7 8 9
0

e

- a

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect value for f(12).
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Sample Response: 0 points

A function is shown.
2
f(x) = gx +3

What is the value of f(12)?

f12)= 10

|f1_-\| |f-_;\| IC;!}I |f.:;:\| ﬁa\ |

LT S _ LN e
1 2 3
4 5 6
7 8 9
0
o
- a

Notes on Scoring

This response receives no credit (0 points) because it shows
an incorrect value for f(12).
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Question 26

The ideal gas law is represented by the equation PV = nRT. The variables and their units are defined as
» P for pressure in Pascals (Pa),

V for volume in meters cubed (m?),

n for the number of moles (mol),

.

R for the gas constant (?),and

T for temperature in degrees Kelvin (K).
In terms of the units for the defined variables, what are the units for R, the gas constant?

fa) Pa®*m?
mol *K

fs: mol*K
Pa®*m?3

© Pa*m?

™ Pa*m3emol*K

Points Possible: 1
Content Cluster: Reason quantitatively and use units to solve problems.

Content Standard: Use units as a way to understand problems and to
guide the solution of multi-step problems; choose and interpret units
consistently in formulas; choose and interpret the scale and the
origin in graphs and data displays. (N.Q.1)*

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Rationale for Option A: Key — The student correctly determined the units for
the gas constant, R, by solving the formula for R and getting R = z—‘T’to relate

Paxm?

each variable to itsunitas R =

mol*K’

Rationale for Option B: This is incorrect. The student may have correctly

associated each unit with its corresponding variable, but made an error when

PV

solving the equation for R to getR = %, instead of R = —

Rationale for Option C: This is incorrect. The student may have only considered
units associated with the left side.

Rationale for Option D: This is incorrect. The student may have correctly

associated each unit with its corresponding variable, but made an error when
solving the equation for R to get R = nTPV instead of R = %.

Sample Response: 1 point

The ideal gas law is represented by the equation PV = nRT. The variables and their units are defined as

« P for pressure in Pascals (Pa),

e V for volume in meters cubed (m?3),

e n for the number of moles (mol),

¢ R for the gas constant (?),and

e T for temperature in degrees Kelvin (K).
In terms of the units for the defined variables, what are the units for R, the gas constant?

@ Paem?
mol*K

B mol*K
Pa®*m?3

© Pa*m?

@ Pa*m3*mol*K

207






Integrated Math |
Practice Test

Question 27

Question and Scoring Guidelines

209



Question 27

wWhich graph represents a function whose domain is the set of non-negative real numbers?

0 (o

MW B ot os
‘\

2 0 1 2 3 4 5 %
=1
1
-2
=] X
-4 -3 2 10 1 2 3 4 -3
-1
-4
-2
[ i)
¥
4 L
8 3
2 2
| |
O ON T 2 3 4 5 6 X
i 5 -4 3 2 .10 1 2
=] 2
=2 n
_3 _.3
-4

Points Possible: 1

Content Cluster: Interpret functions that arise in applications in terms
of the context.

Content Standard: Relate the domain of a function to its graph and,
where applicable, to the quantitative relationship it describes. For
example, if the function h(n) gives the number of person-hours it
takes to assemble n engines in a factory, then the positive integers
would be an appropriate domain for the function. (F.IF.5)%

(%) indicates that modeling should be incorporated into the standard.
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Scoring Guidelines

Rationale for Option A: This is incorrect. The student may have understood
that this graph represents a function, but confused the domain, the set of
x-coordinates, of all real numbers, with the range, the set of
y-coordinates, of all non-negative real numbers.

Rationale for Option B: This is incorrect. The student may have understood
that the domain is the set of non-negative x-values, but overlooked the
fact that this is not the graph of a function.

Rationale for Option C: Key - The student correctly understood that the
graph satisfies the requirements of a function where each x-coordinate
corresponds to only one y-coordinate and that the domain is represented
by the set of non-negative x-coordinates.

Rationale for Option D: This is incorrect. The student may have understood
that this graph represents a function, but overlooked the fact that the
domain, the set of x-coordinates, is all non-positive real numbers and the
range is all non-negative real numbers.
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Sample Response: 1 point

Which graph represents a function whose domain is the set of non-negative real numbers?
0 ® i
4 ¥
3
2 2
4
1
3
2 =2 =10 1 2 3 4 35
=1
1
-2
4 - X
-4 =3 =2 =1 0 1 2 3 4 -3
-1
—4
R
) @
¥
4 L
3 3
2 2
1 1
2 =10 1 2 3 4 5 6x
T =5 -4 =3 =2 =1 0] 1
=1 -1
=2 2
_3 -3
—4
-4
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Question 28

A sequence of steps for solving the equation 3(x — 2) = x + 4 is shown.

Move a property to each blank box to show the reason for each step.

Step Property

3x —2)=x +4 Given

3x —6=x +4

2x —6=4

2x =10

Addition property of equality  Multiplication property of equality  Distributive property  Associative property

Commutative property

Points Possible: 1

Content Cluster: Understand solving equations as a process of
reasoning and explain the reasoning.

Content Standard: Explain each step in solving a simple equation as
following from the equality of numbers asserted at the previous step,
starting from the assumption that the original equation has a
solution. Construct a viable argument to justify a solution method.
(A.REL1)
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Scoring Guidelines

Exemplar Response

Ix-2)=x+4 Given
3xX-6=x+4 Distributive property
2x-6=4 Addition property of equality
2x=10 Addition property of equality
x=5 Multiplication property of equality |

Other Correct Responses

e N/A

For this item, a full-credit response includes:

¢ A correctly completed table (1 point).
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Sample Response: 1 point

A sequence of steps for solving the equafion 3(x — 2} = x + 4 is shown.

Move a property to each blank box to show the reason for each step.

Step Property
3x—2)=x +4 Given
3 6= x +4 Disriouive property
2% 6= 4 _Addition properly of equaliy
2 =10 _ Addiion property of equalify
x=5 Multilication property of equality

Notes on Scoring

This response earns full credit (1 point) because it shows a
viable argument to a solution method.

e The student noticed that 3 was multiplied by (x — 2) on
the left side of the equation from the first step to the
second step using the Distributive property.

e The student noticed that -x was added to both sides of
the equation from the second step to the third step
using the Addition property of equality.

e The student noticed that 6 was added to both sides of
the equation from the third step to the fourth step using
the Addition property of equality.

e The student noticed that %Was multiplied by both sides

of the equation from the fourth step to the fifth step
using the Multiplication property of equality.
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Sample Response: 0 points

A sequence of steps for solving the equation 3(x - 2) = x +4is shown.

Move a property to each blank box to show the reason for each step.

Step Property
Ix—-2)=x+4 Given

X —6=x +4 - Multiplication property of equality |

2% -6=4 ' Addifion property of equality |
2x =10 ' Addition property of equality
x=5 ' Distributive property |

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect argument to a solution method.

The student noticed that 3 was multiplied by (x — 2) on
the left side of the equation from the first step to the
second step, but confused using the Distributive property
with the Multiplication property of equality.

The student noticed that -x was added to both sides of the
eguation from the second step to the third step

using the Addition property of equality.

The student may have noticed that 6 was added to

both sides of the equation from the third step to the
fourth step using the Addition property of equality.

The student may have noticed that %Was multiplied by
both sides of the equation from the fourth step to the

fifth step, but confused the distributive property with
the Multiplication property of equality.

Students need to get all four properties correct in order to
earn full credit for this item.
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Sample Response: 0 points

A sequence of steps for solving the equation 3(x — 2) = x + 4 is shown.

Move a property fo each blank box to show the reason for each step.

Step Property
3x-2)=x+4 Given
I -6=x 44  Disfoufive property
2 - 6=4 Asocialive propery
2=10 Asociafive propey
x=5 Mulfplcation property of equity

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect argument to a solution method.

The student noticed that 2 was multiplied by (x —2) on
the left side of the equation from the first step to the
second step using the Distributive property.

The student may have noticed that - x was added to
both sides of the equation from the second step to the
third step, but confused the Associative property with

the Addition property of equality.

The student may have noticed that 6 was added to both
sides of the equation from the third step to the fourth step,
but confused the Associative property with the Addition
property of equality.

The student noticed that %Was multiplied by both sides

of the equation from the fourth step to the fifth step

using the Multiplication property of equality.

Students need to get all four properties correct in order to
earn full credit for this item.
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Sample Response: 0 points

A sequence of steps for solving the equatfion 3(x —2) = x +4is shown.

Move a property to each blank box to show the reason for each step.

Step Property
3x-2)=x+4 Given
B —6=x +4 Ditibuiive property
2 =4 Addifon property of equliy.
2 =10 Associave property
x=5 Mutipfation property of equaify

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect argument to a solution method.

The student noticed that 3 was distributed to (x —2) on
the left side of the equation from the first step to the
second step using the Distributive property.

The student noticed that - x was added to both sides of
the equation from the second step to the third step
using the Addition property of equality.

The student may have noticed that 6 was added to
both sides of the equation from the third step to the
fourth step, but confused the Associative property with
the Addition property of equality.

The student noticed that % was multiplied by both sides

of the equation from the fourth step to the fifth step
using the Multiplication property of equality.

Students need to get all four properties correct in order to
earn full credit for this item.
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Question 29

Complete the statement about the equation 9x — 4y = —18.

The graph of the equation contains the point E| which is E| to the equation.

Points Possible: 1

Content Cluster: Represent and solve equations and inequalities
graphically.

Content Standard: Understand that the graph of an equation in two
variables is the set of all its solutions plotted in the coordinate plane,
often forming a curve (which could be a line). (A.REI.10)

Scoring Guidelines

Exemplar Response

o (-4,-45)
One of many possible solutions

Other Correct Responses

e N/A

For this item, a full-credit response includes:

e The correct ordered pair and phrase (1 point).
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Sample Response: 1 point

Complete the statement about the equation 9x — 4y = — 18.

The graph of the equation contains the point (-4, —4.5), E| which is one of many possible solutions E| to the equation.

Notes on Scoring

This response earns full credit (1 point) because it shows one
correct solution out of many possible solutions to an equation
in two variables.

The student recognized the correct solution to the equation.
To do so, the student may have substituted the three
ordered pairs into the equation to see which ordered pairs
make the equation true:

e Substitute (0, —18) into the equation 9x— 4x = —18 to
get 9(0) — 4(—18) = —18, which simplifies to 72 = —18.
This statement is not true, so (0, —18) is not a solution to
the equation.

e Substitute (9, —4) into the equation 9x — 4y = —18 to get
9(9) — 4(—4) = —18, which simplifies to 81 + 16 =—18 or
97 = —18. This statement is not true, so (9, —4) is not a
solution to the equation.

e Substitute (—4, —4.5) into the equation 9x — 4y = —18
to get 9(—4) — 4(—4.5) = —18, which simplifies to
—36 + 18 =—-18 or —18 = —18. This statement is a true
statement, so (—4, —4.5) is a solution to the equation.

The student recognized that 9x — 4y = —18 was a linear
eguation in standard form, and a linear equation has many
possible solutions that fall on its graph.
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Sample Response: 0 points

Complete the statement about the equation 9x — 4y = —18.

The graph of the equation contains the point (-4, —-4.5), E| which is the only possible solution E| fo the equation.

Notes on Scoring

This response earns no credit (0 points) because it shows one
correct solution to an equation in two variables, but it does not
indicate that there are many possible solutions to a linear
equation.

The student recognized the correct solution to the equation. To
do so, the student may have substituted the three ordered pairs
into the equation to see which ordered pairs make the equation
true:

e Substitute (0, —18) into the equation 9x— 4x = —18to
get 9(0) — 4(—18) = —18, which simplifies to 72 = —18.
This statement is not true, so (0, —18) is not a solution to
the equation.

e Substitute (9, —4) into the equation 9x — 4y = —18
to get 9(9) — 4(—4) = —18, which simplifies to 81 + 16 =
—18 or 97 = —18. This statement is not true, so (9, —4) is
not a solution to the equation.

e Substitute (—4, —4.5) into the equation 9x — 4y = —18
to get 9(—4) — 4(—4.5) = —18, which simplifies to
—36 + 18 = —18 or —18 = —18. This statement is a true
statement, so (—4, —4.5) is a solution to the equation.

The student may not have recognized that a linear equation
has many possible solutions that fall on its graph.

Students need to get both solutions correct in order to earn
full credit for this item.
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Sample Response: 0 points

Complete the statement about the equation 9x —4y = — 18.

The graph of the equation contains the point (0, -18), E| which is one of many possible solutions E| to the equation.

Notes on Scoring

This response earns no credit (0 points) because it indicates
that there are many possible solutions to a linear equation in
two variables, but finds an incorrect solution to the given
equation.

The student selected an incorrect choice for the solution to
the equation.

The student recognized that 9x — 4y= —18 was a linear
eguation in standard form, and a linear equation has many
possible solutions that fall on its graph.

Students need to get both choices correct in order to earn
full credit for this item.
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Sample Response: 0 points

Complete the statement about the equation 9x — 4y = — 18.

The graph of the equation contains the point (9, —4), E| which is one of two possible solutions E| to the equation.

Notes on Scoring

This response earns no credit (0 points) because it shows an
incorrect solution out of many possible solutions to an
equation in two variables.

The student selected an incorrect choice for the solution to
the equation.

The student may not have recognized that a linear equation
has many possible solutions that fall on its graph.
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