HS Target J
Domain, Target, Standards, DOK, Vertical Alignments, Achievement Levels,
Evidence Required, Vocabulary, Response Types, Materials, Attributes,
Question Types, and Question Banks (Examples)

Content Domain: Algebra

Target J [m]: A-REIL.D Represent and solve equations and inequalities graphically.
Standards included in Target J: A-REI.D, A-REI.D.10, A-REI.D.11. A-REI.D.1
Vertical Alignment

Achievement Level Descriptors

Evidence Required

Vocabulary

Response Types

Materials

Attributes

Claim 1: Concepts and Procedures (DOK 1) Question Banks

Claim 3 Communicating Reasoning Question Banks

Content Domain: Algebra

Target J [m]: A-REI.D Represent and solve equations and inequalities graphically.

Standards included in Target J: A-REIL.D, A-REI.D.10, A-REI.D.11, A-REI.D.1

A-REIL.D Represent and solve equations and inequalities graphically.

A-REIL.D.10 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-REIL.D.11 Explain why the x-coordinates of the points where the graphs of the equations y =
flx) and y = g(x) intersect are the solutions of the equation f{x) = g(x); find the solutions
approximately, e.g., using technology to graph the functions, make tables of values, or find
successive approximations. Include cases where f{x) and/or g(x) are linear, polynomial, rational,
absolute value, exponential, and logarithmic functions.

A-REIL.D.12 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.

Vertical Alignment

Related Grade 8 standards

8.EE.B Understand the connections between proportional relationships, lines, and linear
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equations.

8.EE.B.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph.
Compare two different proportional relationships represented in different ways. For example,

compare a distance-time graph to a distance-time equation to determine which of two moving
objects has greater speed.

8.EE.C Analyze and solve linear equations and pairs of simultaneous linear equations.

8.EE.C.7 Solve linear equations in one variable. a. Give examples of linear equations in one
variable with one solution, infinitely many solutions, or no solutions. Show which of these
possibilities is the case by successively transforming the given equation into simpler forms, until
an equivalent equation of the form xx=zz,aa=aa,0000 aa=bb results (where a and b are different
numbers). b. Solve linear equations with rational number coefficients, including equations
whose solutions require expanding expressions using the distributive property and collecting like
terms.

8.EE.C.8 Analyze and solve pairs of simultaneous linear equations. a. Understand that solutions
to a system of two linear equations in two variables correspond to points of intersection of their
graphs, because points of intersection satisfy both equations simultaneously. b. Solve systems
of two linear equations in two variables algebraically, and estimate solutions by graphing the
equations. Solve simple cases by inspection. For example, 3x + 2y =5 and 3x + 2y = 6 have no
solution because 3x + 2y cannot simultaneously be 5 and 6. c. Solve real-world and
mathematical problems leading to two linear equations in two variables. For example, given
coordinates for two pairs of points, determine whether the line through the first pair of points
intersects the line through the second pair.

Achievement Level Descriptors

Level 1 Students should be able to represent a linear equation with an integer-valued slope in
two variables graphically on a coordinate plane.

Level 2 Students should be able to represent linear equations and inequalities and quadratic
equations with integer coefficients in one and two variables graphically on a coordinate plane
and should understand that the plotted line or curve represents the solution set to an equation.
They should be able to graph and estimate the solution of systems of linear equations.

Level 3 Students should be able to represent polynomial, rational, absolute value, exponential,
and logarithmic functions graphically. They should be able to graph and estimate the solution of
systems of equations and systems of linear inequalities. They should understand that the
plotted line, curve, or region represents the solution set to an equation or inequality.

Level 4 Students should be able to explain why the x-coordinates of the points where f(x) and
g(x) intersect compose the solution to f(x) = g(x).

Evidence Required
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1. The student understands 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).

2. The student finds solutions (either exact or approximate as appropriate) to the equation f{xx)
= g(x) using technology to graph functions, make tables of values, or find their successive
approximations.

3. The student graphs the solutions to a linear inequality in two variables as a half-plane
(excluding the boundary in the case of a strict inequality).

4. The student graphs the solution set to a system of linear inequalities in two variables as the
intersection of the corresponding half-planes.

Vocabulary
linear inequality, system of equations, system of inequalities, polynomial function, rational

function, absolute value function, exponential function, logarithmic function, coordinate plane (or
coordinate grid), half-plane, open half-plane, closed half-plane

Response Types
Multiple Choice, single correct response; Multiple Choice, multiple correct response; Hot Spot;
Graphing; Drag and Drop; Matching Tables, Equation/Numeric

Materials

blank coordinate plane, sets of coordinate points, table of x and y values, linear graphs in the
coordinate plane, nonlinear graphs in the coordinate plane, linear equations, nonlinear
equations, systems of linear and nonlinear equations graphed in the coordinate plane, linear
inequalities, linear inequalities in the coordinate plane, systems of linear inequalities, systems of
linear inequalities graphed in the coordinate plane, shaded regions graphed in the coordinate
plane

Attributes
None

Claim 1: Concepts and Procedures (DOK 1) Question Banks
Students can explain and apply mathematical concepts and carry out mathematical procedures
with precision and fluency.

Claim 1 A-REIL.D.10 DOK Level 1

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).

Evidence Required
The student understands 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).
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Question Type 1: The stem will present a graph in the coordinate plane and ask the student to
select an ordered pair, or the coordinate of an ordered pair, that is a solution to the equation
represented by the graph.

1. If x=n then y=6 is a solution to the equation represented by the graph shown.

What is the approximate value of n?
A.-13.5
B. -1
C.45
D.7

Rubric: (1 point) The student identifies the correct value of n (e.g., B).
Response Type: Multiple Choice, single correct response

Question Type 2: If (8, b) is a solution to the equation represented by the graph below, what is
the value of b?
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Rubric: (1 point) The student enters the correct value for b (e.g., —20).
Response Type: Equation/numeric

Claim 1 A-REI.D.10 DOK Level 2

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).

Evidence Required
The student understands 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).

Question Type 1: The student is presented with a graph and its equation.

1. This graph represents the equation y=0.5(x_5).
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How many ordered pairs (X, y) for 1<xx<9 satisfy this equation?
A. No ordered pairs
B. Exactly one ordered pair
C. Exactly two ordered pairs
D. An infinite number of ordered pairs
Rubric: (1 point) Student selects the correct statement about the number of ordered pairs (D).

Response Type: Multiple Choice, single correct response

Question Type 2: The graph of a system of linear equations is shown below.

y
A

7 NG

How many solutions does this system of equations have?

A

A. No solutions
B. Exactly one solution
C. Exactly two solutions
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D. An infinite number of solutions
Rubric: (1 point) Student selects the correct statement about the number of solutions (B).
Response Type: Multiple Choice, single correct response

Question Type 3: The student is presented with a graph of a polynomial p and equation of the
form a=p(x), where a is a real number.

1. p is a quadratic function. The graph of y=p(x) is shown.

Y

Select one or more intervals with consecutive integer endpoints that contain the solution(s) of
the equation 13=p(x).
.- | | ] l | | | | |

En e ey EPY

Interaction: The student selects the correct consecutive integer interval(s) on the number line.

Rubric: (1 point) The student can only select up to the number of solutions the equation has.
point) The student chooses only the correct consecutive integer intervals:

P

e ———————
~5-4-3-2-1 01 23 4 5

Response Type: Hot spot

2. p is third degree polynomial. The graph of y= p(x) is shown.
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Select one or more intervals with consecutive even integer endpoints that contain the solution(s)
of the equation 2=p(x).

-6 —4

—2 0 2 - 6
Interaction: The student chooses interval(s) between two tick marks on the number line. The

student can only select up to the number of solutions the equation has.

Rubric: (1 point) The student correctly identifies the intervals that contain the solution to the
equation.

T —(————(——————
-6 —4 -2 0 2 4 &

Response Type: Hot Spot

Question Type 3: The student is presented with an equation in two variables.

1. Which graph represents the equation x2+y2=1 ?
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Rubric: (1 point) Student selects the correct graph to match the equation (e.g., A).
Response Type: Multiple Choice, single correct response
Claim 1 A-REI.D.11 DOK Level 2

Explain why the x-coordinates of the points where the graphs of the equations y = fix) and y =
g(x) intersect are the solutions of the equation f{x) = g(x); find the solutions approximately, e.g.,
using technology to graph the functions, make tables of values, or find successive
approximations. Include cases where f{x) and/or g(x) are linear, polynomial, rational, absolute
value, exponential, and logarithmic functions.

Evidence Required

The student finds solutions (either exact or approximate as appropriate) to the equation
flx)=g(x) using technology to graph the functions, make tables of values, or find their successive
approximations.

Question Type 1: The student is presented with a graph in the coordinate plane of two
intersecting functions. The functions may or may not be identified.

1. The graphs of the linear functions f and g are shown.
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Enter the solution to the equation f{x)=g(x).

Rubric: (1 point) The student correctly enters the x-coordinate(s) of the point(s) where the graph
of the two functions intersect (e.g., —4).

Allow a tolerance of + 0.25 for scoring.
Response Type: Equation/Numeric
Claim 1 A-REI.D.11 DOK Level 1

Explain why the x-coordinates of the points where the graphs of the equations y = fix) and y =
g(x) intersect are the solutions of the equation f{x) = g(x); find the solutions approximately, e.g.,
using technology to graph the functions, make tables of values, or find successive
approximations. Include cases where f{x) and/or g(x) are linear, polynomial, rational, absolute
value, exponential, and logarithmic functions.

Evidence Required

The student finds solutions (either exact or approximate as appropriate) to the equation
flx)=g(x) using technology to graph the functions, make tables of values, or find their successive
approximations.

Question Type 1: The stem will present the graph of two functions and ask for the student to
select the solution to the equation flx) — g(x)=0. Example Stem 2: The graphs of the functions f
and g are shown, where:

* flx)=4.5Vx
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Select the two closest approximations for solutions to the equation f{x)—g(x)=0.
A.x=0
B.x=5.0
C.x=11.7
D.x=13.5
E.x=20.0
Rubric: (1 point) The student correctly selects the solutions to the equation (e.g., A, C).

Response Type: Multiple Choice, multiple correct response

Question Type 2: The student is presented with the graphs of two functions, f and g, where the
x-coordinates of the intersection points are not integers.

1. The graphs of two polynomial functions f and g of degree 2 and degree 4 are shown.
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How many solutions are there to the equation f(x)=g(x)?
Enter your answer in the first response box.

Enter one of the solutions to the equation f{x)=g(x) to the nearest 0.5 in the second response
box.

Rubric: (2 points) Student identifies that there are 2 solutions to the equation f{x)=g(x) and
enters one of them to the nearest 0.5 (e.g., -1.5+/-0.4 or 4.5+/-0.4).

Response Type: Equation/numeric; 2 response boxes
Claim 1 A-REI.D.11 DOK Level 2

Explain why the x-coordinates of the points where the graphs of the equations y = fix) and y =
g(x) intersect are the solutions of the equation f{(x) = g(x); find the solutions approximately, e.g.,
using technology to graph the functions, make tables of values, or find successive
approximations. Include cases where f{x) and/or g(x) are linear, polynomial, rational, absolute
value, exponential, and logarithmic functions.

Evidence Required

The student finds solutions (either exact or approximate as appropriate) to the equation
flx)=g(x) using technology to graph the functions, make tables of values, or find their successive
approximations.

Question Type 1: The student is presented with graphs of two functions that intersect.
Functions may or may not be identified.

1. The graphs of y=f(x) and y=g(x) are shown.
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Indicate whether each statement about these graphs is true or false.

True | False

f(-4)< g(-4)

x=1 is the approximate value of a solution
to fix) = g(x)

x=0 is the approximate value of a solution
to Aix) = g(x)

x=-7 is the approximate value of a solution
to Aix) = g(x)

Rubric: (1 point) Student answers each statement correctly (e.g., T, T,F,T).

Response Type: Matching Tables (T/F)

Claim 1 A-REI.D.12 DOK Level 1

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.

Evidence Required

The student graphs the solutions to a linear inequality in two variables as a half-plane (excluding

the boundary in the case of a strict inequality).

Question Type 1: The student is presented with a linear inequality in two variables.

1. Select the graph that shows the solution set of the linear inequality, y>—% x+5.
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Rubric: (1 point) Student selects the graph for the linear inequality (e.g., A).

Response Type: Multiple Choice, single correct response

Claim 1 A-REIL.D.12 DOK Level 2

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.

Evidence Required
The student graphs the solutions to a linear inequality in two variables as a half-plane (excluding

the boundary in the case of a strict inequality).

Question Type 1: The student is presented with a graph of the solution set of a linear inequality
in two variables.

1. The graph shown represents the set of ordered pairs that are solutions to an inequality.
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Enter the inequality that best represents the solution set shown by the line and the shaded
region in the plane.

Rubric: (1 point) Student enters the inequality (e.g., y2—x+1).

Response Type: Equation/Numeric

Question Type 2: The student is presented with one linear inequality in two variables.
1. Part A: Graph the line representing the boundary of the linear inequality, x+y =1.

Part B: Plot a point representing an ordered pair that is part of the solution set of this inequality
that is not on the boundary.
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Rubric: (1 point) Student graphs the equation and plots a point within the solution set (e.g., see
one possible solution below).

Response Type: Graphing

Claim 1 A-REL.D.12 DOK Level 2

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.
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Evidence Required
The student will be able to graph the solution set to a system of linear inequalities in two
variables as the intersection of the corresponding half-planes.

Question Type 1: The student is presented with a system of linear inequalities in two variables.

1. Part A: Graph the lines representing the boundaries of the system of linear inequalities.
3x+2y<6

4x—y<8

Part B: Plot a point within the solution set that is not on either boundary line.

Rubric: (1 point) Student graphs the boundary lines for a system of linear inequalities and plots
a point in the region containing the solution set (e.g., see one possible solution below).
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Response Type: Graphing

Claim 1 A-REIL.D.12 DOK Level 1

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.
Evidence Required

The student will be able to graph the solution set to a system of linear inequalities in two
variables as the intersection of the corresponding half-planes.

Question Type 1: The student is presented with a system of linear inequalities in two variables.

1. Click on the region of the plane that contains the solution set of the system of linear

inequalities.
3x+2y<6
4x—y<8
y
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Interaction: The student clicks on the correct region of the graph that contains the solution set to
the system of linear inequalities.

Rubric: (1 point) Student correctly selects the region containing the solution set (e.g., see
below).
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Response Type: Hot Spot
Question Type 2: The student is presented with a system of linear inequalities in two variables.

1. Select the graph that shows the solution set of the system of linear inequalities.

y>-= % x+5

y >3x+1
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Rubric: (1 point) Student selects the graph given the system of linear inequalities (e.g., A).
Response Type: Multiple Choice, single correct response
Claim 1 A-REI.D.12 DOK Level 2

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.

Evidence Required
The student will be able to graph the solution set to a system of linear inequalities in two
variables as the intersection of the corresponding half-planes.

Question Type 1: The student is presented with a system of linear inequalities in two
variables.

1. Part A: Graph the lines representing the boundaries of the system of linear inequalities.
3x+2y<6
4x-y<8

Part B: Determine if each ordered pair is a part of the solution set of the system of linear
inequalities. Select the ordered pair(s) that are in the solution set.
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Part B
(—4,4) (-4, 0) (0, 4)(0, —4) (4, 0)

Interaction: The student uses a graphing tool to draw a line representing the boundary line of
each inequality. Student then selects if each ordered pair is within the solution set.

Rubric: (2 points) The student graphs the boundary lines for a system of linear inequalities
correctly and selects the ordered pairs in the solution set (e.g., see below). (1 point) The student
graphs the boundary lines for a system of linear inequalities correctly or selects the ordered
pairs in the solution set.
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Part B
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Claim 3 Communicating Reasoning Question Banks
Claim Descriptors and Targets

Students can clearly and precisely construct viable arguments to support their own reasoning
and to critique the reasoning of others.

Example 1
Example 4

The two graphs shown represent the equationsy =P «b*andy = a(x-h)2 + Kk, where a, b>0, and
h, k, and P are rational numbers.

Which statement best describes the number of solutions the equation P b* = a(x-h)2 + k has
and why?
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A. There is only one solution because b can’t be negative.

B. There are no solutions to this equation because you can’t solve it.

C. There are exactly two solutions because the graphs intersect twice.

D. There could be three solutions because the graphs might intersect at a third point.

Rubric: (1 point) Student selects the correct answer (D).

Response type: Multiple Choice, single correct response.
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