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Introduction

Mission Statement

The Mississippi Department of Education (MDE) is dedicated to student success, including the improvement of student athiekzeglesh

Language Arts (ELA) and mathematics in order to produce citizens who are capable of making complex decisiooggaéxngoblems, and
O2YYdzyAOFGAy3 FtdsSyidte Ay | 3It2o60lt az20rASieo ¢ KS a A astert,&l@ah LILIA / 2 £ ¢
understanding of what students are expected to know and be able to do by the end of eacHeyeds course. The standards are designed to

be robust and relevant to the real world, reflecting the knowledge and skills that students need for success in collegeeasdied to

compete in the global economy. The goal of the MDE is to provideagghgowith the training and resources to understand and implement the

MS CCRS effectively.

Purpose

In efforts to facilitate implementation and promote understanding of the MS CCRS for ELA and mathematics, the W. Ko ledaiimnF

generously awarded t(nMDE a grant to secure a cadre of effective educators to develop the MS CCRS Exemplar Units for teachers. Specifically, a
group of highlyeffective Mississippi educators developed exemplar instructional units and lessons aligned to the MS CCRS for ELA and
mathematics. The MS CCRS Exemplar Units address diffiteétch standards as determined by teachers and are designed to serve as

exemplar models for instructional units, lessons, and resources. The MS CCRS Exemplar Units have been vetted thralighenatiored

vendors to ensure exemplar quality.

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Design Overview

The MS CCRS Exemplar Units for ELA and mathematics addreds\ghsigecific standards for Pkindergarter8™ grade, as well as for
Algebra, English |, and English II. The overall unit plan is described in the first section of the ELA and math wdtirilimslsdes the unit
title, a suggested time frame, the grade level MS CCRS addressed and assessedeavigw with essential questions and a summary of
lesson tasks, and the culminating/performance task description and rubric.

Though the math and ELA overall unit plan designs are very similar, some design aspects differ in order to accommoslzetihe re
requirements of each content area. For mathematics, the first section also provides a segment designated for the Staridatberfmatical
Practices (SMPs) addressed in the unit. For ELA, the first section also includes a text set with ltksiftintehe public domain) and a
fresh/coldread task.

The second section of each unit includes lesson plans. Within the lesson plans, provided arsdessinMS CCRS, suggested time frames,
learning targets, guiding questions, required resour@ed materials, vocabulary terms and instructional strategies, teacher directions,
instructional supports for students, enrichment activities, student handouts, assessments (formative, summatjangeeH), and additional
resources to aid in the impinentation of the lessons.

Implementation

The intention of the MS CCRS Exemplar Units for ELA and mathematics is to provide educators with resources to undersfdechantthe

MS CCRS effectively. The implementation of the MS CCRS Exemplar hifs dod mathematics is voluntary. Additionally, the MDE will
provide ongoing support for implementation of the MS CCRS Exemplar Units with initial regional trainings followesggcsitesupport

through our regional service delivery model. For regicand sitespecific training, please contact the MDE Office of Professional Development.

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Grade Level Unit Title Duration

— Systems of Equations 10-13 days

Mississippi Collegeand CareefReadiness Standardsr Standards for Mathematical Practice
Mathematics

Focus: SMP.1Make sense of problems and persevere in solving them.
8.EE.8Analyze and solve pairs of simultaneous linear equations.
a. Understand bat solutions to a system of twimear
equations in twovariables correspond to points of SMP.3Construct viable arguments andtajue the reasoning of

intersection of their graphs, because points of intersectior others.

satisfy both equations simultaneously.
b. Solve systems of two linear equations in two variables | SMP. 4Model with mathematics.
algebraically, and estimate solutiong graphing the
equations. Solve simple cases by inspectitor.example,
3x+2y=5 and 3x+2y=6 have no solution because 3x+2y ci SMP.6Attend to precision.
simultaneously be 5 and 6.

c. Solve realvorld and mathematical problems leading to
two linear equations in two variableBa example, given SMP.8Look for and express regularity in repeated reasoning.
coordinates for two pairs of points, determine whether the
line through the first pair of points intersects the line throu
the second pair.

SMP.2Reason abstractly and quantitatively.

SMP.5Use appropriately tools strategically.

SMP.7Look for and make use of structure.

Additional:

8.EE.SGraph proportional relationships. Compare two different
proportional relationships represented in different ways.
8.EE.®@erive the equatiory=mx+bfor a line intercepting the
vertical axis ab.

MS Exemplar Unit Mathematics Grade 8 Edition 1
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8.EE.7Solve linear equations in one variable.
a. Give examples of linear equations in one variable with
solution, infinitely many solutions, or not solutions. Show
which of these possibilities is the case by successively
transforming the given equation into simpler forms, until a
equivalent equatiorof the formx=a, a=a, or a=lesults
(wherea andb are different numbers).

b. Solve linear equations and inequalities with rational
number coefficients, including those whose solutions reqt
expanding expressions using the distributive property ang
callecting like terms.
8.F.2Compare properties of two functions each represented in a
different way (algebraically, graphically, numerically in tables, or
verbal descriptions}or example, given a linemction
represented by a table of values andree&r function represented b
an algebraic expression, determine which function has the great
rate of change.
8.F.3Interpret the equationy=mx+has defining a linear function,
whose graph is a straight line; give examples of functions that ar|
not linea. For example, the function A&giving the area of a squart
as a function of its side length is not linear because its graph
contains the points (1,1), (2,4) and (3,9), which are not on a strali
line.
8.F.4Construct a function to model a linear refaship between
two quantities. Determine the rate of change and initial value of t
function from a description of a relationship or from twq )
values, including reading these from a table or from a graph.
Interpret the rate of change and initighlue of a linear function in
terms of the situation it models, and in terms of its graph or a tal

of values.

MS Exemplar Unit Mathematics
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In this unit, students Wl graph systems of linear equations on the coordingtemne anddentify the number of solutiongor a system of
equations Usingmultiple representationsstudents wiluse a variety of strategies s&wlve systems of equation&pplyingtheir conceptual
understandingof systems of equations, students will analyze problemd reatworld scenario$o determine the most effective method tg
solvethe problemand the number of solutions

Essential Questios:

1 How can systems of equations be used to solve real world problems?
1 Whatcan we infer by the number of solutions a system of equations procduces

Lesson lintroduction to Systems of Equations
Students will be introduced to systemseaxfuations. Students will explore whether two lines graphed on a coordinate plane will inters
and the significance of thgoint of intersection.

Lesson2¢ KSaS [AySa 52y Qi ¢2dzOKH

Students wiluse spaghetti noodles tdemonstratesome systems of equatns do not have a solution. Students wgilaph systems and
using sticky notes will create an anchor chart to organize the evidence of hosathe rate of change in parallel linesn help determine
the number of solutions

Lesson 3Types of Solutionsa Systems of Equations

Students wildiscover that a system of equations that graphs the same line has an infinite number of solutions. Students will discus
common traits of each line. Students will complete a gallery walk to ideh#fywumber of solutins for systems.
Lesson 4Classifying Solutions to Systems of Equations

Students will completea card sort activity to classify the number of solutions in a system of equations
Lesson 5Mid-Unit Assessment on Solving Systems of Equations

Stucents willdemonstrate mastery of solving systems of equations graphically.

Lesson 6Introduction to Substitution

Students wiluse algebra tiles as an introduction to solving systems of equatiwoagh the substitution method

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Lesson 7More Substitution

Studeris will extend their understanding of solving systems of equations through the substitution method and compiatieesmatical
task to demonstrate comprehension.

Lesson 8: Elimination

Students will solve systems of equations using linear combinationsealtmination method.

Lesson 9: Interpreting Real World Examples

Students will create and solve real world scenarios dealing with systems of equations.

Lesson 10: Systems Centers

Students willwork in centers based on data from previous formatgsessments allowing studentsg to practice solving systems of
equations demonstrating an understanding of all methods introduced in the unit

Lesson 11: Performance Task

Students will demonstrate their comprehensionsaflving using multiple methods drdetermining the number of solutions systems of
by completing and presenting the performance task.

Performance/Culminating Task

Wireless Debate

Forthe performance taskstudents will work in pair® analyze cellular serviceshe students wilireate a presentation containg a
persuading proposal and a response to the proposal. Students appdgtheir knowledge of systems of equations to mathematically
supportboth sides of the debate.

Standard(s) Assesse8:EE.8a, 8.EE.S88.EE.8c

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Rating

4

Evaluative Criteria

Create a system of equation
from a reatworld problem.

Students correctly
create equations for all
three scenarios.

Students create
equations for two
scenarios.

Studentscreate an
equation for one
scenario.

Students do not create
equations.

Solve systems through
graphing.

Students correctly labe
the graph the system o
equations and correctly
identify the point of
intersection.

Students correctly
graphthe systemof
equations, but does no
correctly identify the
point of intersection.

Studentscorrectly
graph one linear
equation of the system
of equations.

Students do not
correctlythe system of
equations.

Solve systems of equations
using substitution.

Studerts accurately
solve the system of
equations using
substitution.

Students use correct

procedures in solving
the system but simple
arithmetic mistakes are|
made.

Students do not solve
the system of equation
accurately.

Students do not
attempt to solve the
system of equations
using substitution.

Construct viable arguments
for scenarios.

Students produce
arguments that are
accurate and
persuasive for both
scenarios. Student
extension is accurate.

Students produce
arguments that are
accurate and
persuasivebut do not
attempt extension.

Students produce one
argument that is
accurate and
persuasive.

Students do not
produce an argument
to represent a scenario

MS Exemplar Unit Mathematics

Grade 8 Edition 1
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Lesson 1: Introduction to Systems of Equations

Focus Standar@). 8.EE.8a

Additional Standards): 8.EE.5, 8.EE.6, 8.EE.7a, 8.EB.HR, 8.F.3, 8.4
Standards for Mathematical Practic&MP.2, SMP.3, SMP.4
Estimated Time50 minutes

Resourcesnd Materials

Ball

Mini whiteboards

Dry erase markers

Overhead projector transparencies

Rulers

Handout 1.1Transparency Graphs
Handout1.21 G4 Q& ¢ NJ y aLJ NBy i

=4 =4 -4 -4 -4 -4 -4

Lesson Target(s)
1 Students will apply their understanding of graphlimggar equations to systems equations.
1 Students will represent the solain to a system of equations as ardered pair

Guiding QuestioKs):
1 What is a system of equations?
1 What does the point where two lines intersect represent

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Vocabulary

Academic Vocabulary Instructional Strategiesfor AcademicVocabulary

1 Coordinate plane

P!

Introduce words with studentriendly definitiorsand

1 Ordered pair pictures

Model how to use the words in discussion

Discuss the meaning of word énmathematical context
Qreate pictures/symbols to represent words
Write/discuss using the words

Type of Text and Interpretation of Symbol

1 System of equations

T D >

Instructional support and/or extension suggestions for students who are EL, have disabilities, 0
perform well below the grade level and/or for students who perform well above grade level

\% AssessmentPreassessment, Formative, Self, or Summative)

Instructional Plan

Understanding Lesson Purpose and Student Outcongtsdents wilplay a game to demonstrate their understanding of graphin
linear equations irslopeinterceptform. Students wilbe introduced to systems of equations and how they relate to linear
eguations.

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Anticipatory St/Introduction to the Lesson:Show Me

Distribute whiteboards and dry erase markers. Instruct students to write responses to teacher prompts on white boardy and
display when instructed.

¢ Yrinditwo numbers whose sum i€5.
S: Write response on whiteboard.
¢ Y a{ K2vibte o 0P & onthe board.
V S: Show response.
Note: Student responses will vary but must have a sum of 5.
¢ Yrinditwo numbers whose difference i€ 1.
S: Write response on whiteboard.
¢ Y a{ K ®vibte o S0P { on the board.
V S: Show response.
Note: Student responses will vary but must have a difference of 1.

Challenge students talentify two different numbers whose sum is 5 and difference i8dtively monitor students and provide
appropriate suppa.
Prompting Questions:
1 When there was just onmile, how many possible answers could there be?
1 How many possible answers are there with two rules?
1 Why do you think imay bemore difficult to find a pair of numbers thattisfieswo rules instead of one?

Return class to whole group to explain andide systems of equations. Ask students to make connections between the Show
Challenge and systems of equations.

Activity 1:Pair-Share Learning
Pair students up with their EIbow Buddyistributea coordinate plane transparen@nda rulerto each studentAssigno @ vto
onepartnerandw Cw oto the other. Instruct students to write the assigned equation on the white boards and graph it on {
transparency coordinate plane.
Prompting Questions:
1 Will your lines intersect?
1 At what pointwill your lines intersect?

MS Exemplar Unit Mathematics Grade 8 Edition 1
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1 How would you write the point of intersection aedered paif
1 Doesthe orderyou write the numbers of you pamatter?

Instructstudents to write the point of intersection on their whiteboards. Guide students in discovering the point of intersectio
the only solution to the systemNo other pair of numbers can be substituted into theuatjons to yield true sentences (SMP.2).
Prompting Questions:
1 How are coordinate points represented alphabetically?
1 What do you notice about our equations?

Model substituting coordinate points into systems of equations as students follow along with mini whiteb@dnitis original
system of equations with dry erase markdesase variables and replace with numerical values from the point of intersection.
Teacher and students simplify.
Prompting Question:
1 Is the final statement true or false?
1 How do you know?
1 What doeghis mear?

If true, relate the understanding that coordinate points satisfy both equations at the same time. If false, guide stutefirtsliimg
possible mistakes.

For students who are EL, have disabilities, or perform well below grade level:

1 Student circle yntercept in linear function, and plot point oraxis. Student highlights slope in
Fdzy QU A 2y > 1 KSnwercephascdidng to SlopR. Y &
Extensions for students with high interest or working above grade level:
1 Students write a statment to describe why the solution is the only pair that will satisfy the systen'.

Activity 2. Guided Practice
V DistributeHandout 1.2L 4 Q& ¢ N{SMRa4).Ihshstyorie student to graph the first linear equation and the other to
graph thesystem. Students check the work of their partner before putting transparencies together to determine the so
Prompting Questions:

MS Exemplar Unit Mathematics Grade 8 Edition 1
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1 What does the yintercepttell you?
1 How should younove from the yintercept? What number tells you that?

For studens who are EL, have disabilities, or perform well below grade level:
1 Change linear equations to include integers, not fractions.

Reflection and Closingshare Out
¢CY G2KFG Aa 2yS ¢2NR (Kl (GWE $tudénSadalli 2 aeadsSya 2F Sijdz
S:Say Response. Give the ball to another student who then shares and explains.

Repeat game untdeveralstudents have shared out.

Reflect on how well the studentsouldanswer the essential question by examining evidences of student learning.

Homework

T: Wte the following equations on the board:
Lo vw T;,0 @ ¢
2.0 W -0 p
3.0 W ow yw T
4.0 -0 W -0 O
50 -0 pw -W T
S: @Gaph thesystems of equations on graph paper.

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Handout 11: Transparency Graph

Name: Date:
- mmm=m—-—- 1
[ 1
I AV I
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I i I
I |
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Name:

Directions: Complete the chart using your systems of equations.

1)«

3) «

5) ¢

7) ¢

MS Exemplar Unit Mathematics
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2)¢ -
4)e -e
6)« -eo
8)« e

Grade 8 Edition 1
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System of Equations

Sketch of graph

Solution(x,y)

MS Exemplar Unit Mathematics

Grade 8 Edition 1
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System ofEquations

Sketch of graph

Solution(x,y)

MS Exemplar Unit Mathematics
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Handout 1.2:i Q& ¢ NI ya LI NBy G H

Sy of Equaions Sietch ofarag Soliionti)
1. . ° (-1, 3)
C (4,-2)
= o
— ¥
.. .. (-3, 3)
.. (-4-1)
.. .. (-2,-2)
- —

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Homework Answer Key

1) y=-5x+4 2) x=2
y:x—2 3
=->x-1
(1,-1) Ty
(2, -4)
3) y=x+3 _1
y=8x-4 4) y—§x+2
(1,4) y=_§x_3
(-3,1)
5)y=%x—1
y=%x+4
(-4, -2)

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Focus Standar@). 8.EE.8a, 8.EE.8b

Additional Standards): 8.EE.5, 8.EE.6, 8.EE.7a, 8.EE.7b, 8.F.1, 8.F.2, 8.F.3, 8.F.4
Standards for Mathematical Practic&MP.3SMP.5SMP.7 SMP.8

Estimated Time50 minutes

Resourcesand Materials

Glue

Graph paper

Index Cards

Red and blueolored pencils
Rulers

Uncooked spaghetti noodles
Handout 2.1Do Now
Handout 2.2Spaghetti
Handout 2.3Color by Solution

Khan Academy Homeworkitps://www.khanacademy.org/math/algebrasics/corealgebrasystems/corealgebrasystems
tutorial/e/graphing_g/stems_of equations

=4 4 4 -4 4 5 -4 -9 -4 -1

Lesson Target(s)
1 Studens will identifythe numberof solutions to systems of equatiotisrough their understanding of slope
1 Students wilanalyze graphs to determine the number of solutions in a system of equations.

Guiding Questiofs):
1 How can knowing the rate of change help determine the number of solutions in a system of equation?

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Vocabulary

Academic Vocabulary: Instructional Strategies for Academic Vocabulary:

p]

1 Parallel lines Introduce words withstudentfriendly definitiors and

1 Rate of change pictures

Model how to use the words in discussion

Discuss the meaning of word ammathematical context
Write/discuss using the words

I v >

Type of Text and Interpretation of Symbol

Instructional support and/oextension suggestions for students who are EL, have disabilities, or
perform well below the grade level and/or for students who perform well above grade level

\% Assessment (Prassessment, Formative, Self, or Summative)

Instructional Plan

UnderstandingLesson Purpose and Student Outcom&sudents wilgraph systems of equations to demorstte their
understanding of how the rate of change can be used to determine the number of solutions.

Anticipatory Set/Introduction to the LessorDo Now

DistributeHandbut 2.1: Do Nowlnstruct students to draw a lin® matcheach system of equations to its graf@elect students to
report out upon completion of work-dave students share how the method used for matching the system with the solution. Exf
students to se graphing for a solution and evaluatiosing the point of intersectioas strategies at this time (SMP.8).

Activity 1: Spaghetti
DistributeHandout 2.2: Spaghettigraph paper, glue, and uncooked spagh&air studentgogether to graph the system of
equationson one coordinate plane (SMB.5

V Actively monitor students using graph paper, glue, and spaghetti to graph the systems of equations.

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Construct a chart on the board withree columns: Systenketch andSolution Select students to write systeraketchthe graph,
and identify the solution to theystem on the board.
Once all students have patrticipated, facilitate a whole group discussion using prompting questions.
Prompting Questions:

1 Whatdo you noticeabout all thelinesgraphed

1 What do you notice abouwall the equations?

1 Where is the solution to these systems?
Instruct students to Turn and Talk to share which terms in the equations impacts the number of solutions and why theyhielie
to be true(SMP.3)

Selectseveral pairs share discussions. Guide whole group conversati@md@m understanding of rate change determining
whether lines will intersect.

For students who are EL, have disabilities, or perform well below grade level:

1 Havestudents who have not made the connection of no solution to a system (parallel lines) shating a
common rate of change highlight the rate of change in the equation.

Activity 2 Color by Solution
DistributeHandout 2.3: Color by Solutioand coloredpencils
T: Locate the equation number and its corresponding shape.
S: Color the systems of equations with no solution red. Color the system of equations with one solution blue (SMP.7)

Extensions for students with high interest or working above grdéeel:

1 Have students who have not made the connection of no solution to a system (parallel lines) shdring a
common rate of change highlight the rate of change in the equation.
Extensions for students with high interest or working above grade level:

1 Students write a statement to explain the number of solutions without graphing.

MS Exemplar Unit Mathematics Grade 8 Edition 1
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Reflection and Closingshare Out

Onan index cardstudents will answer the following questioasd turn in as they exit the classroom
V Exit Ticket:
1 What dosystems with one solutiohave in common witlsystems with no solutions?
1 How are systems with one solution different than systems with no solution?

Homework

Students will complete and record three problems from tiean Academijomework
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Handout 2.1: Do Now

Name: Date:

Directions: Draw a line from each system of equations to its graph.
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Handout 2.2: Spaghetti
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Name: Date:
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Handout 2.3: Color by Solution

Name: Date:

Directions:  Locate the equation number and & corresponding shape. If the system
of equations has no solution, color the shape red. If the system of
eguations has one solution, color the shape blue.
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Handout 2.1: Do NowAnswer Key

Do Now

Directions: Draw a line from each system of equations to its graph.
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Handout 2.3: Color by SolutioAnswer Key

Lo -0 p
W -0 O

One Solution

2.0 CW
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No solutions
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Lesson 3: Types of Solutisto Systems of Equations

Focus Standar@). 8.EE.8a, 8.EE.8b

Additional Standards): 8.EE.5, 8.EE.6, 8.EE.7a, 8.EE.7b, 8.F.1, 8.F.2, 8.F.3
Standards for Mathematical Practic&MP.2, SMP.ZMP.7

Estimated Time40 minutes

Resourcesind Materials

Dryerase markers

Large coordinate plane

Markers

Mini white boards

Poster paper

Rulers

Sticky notes

Handout 3.1: Working ith Linear Equations
Handout 3.2: Gallery Walk

Math Shellhttp://map.mathshell.org/lessons.php?unit=8220&collection=8

=4 4 4 -4 4 5 -4 -9 -4 -1

Lesson Target(s)
1 Students will analyze different representations of systems of equations.
1 Students will creatsystems okquations to meet solution criteria.

Guiding Questiofs):
1 What do thedifferent types of solutions to systems of equations represent?
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Vocabulary

Academic Vocabulary: Instructional Strategies for Academic Vocabulary:

p]

T Infinite solutions Introduce words with studenfriendly definitiors and

pictures

Model how to use thevords in discussion

Discuss the meaning of word ammathematical context
Qreate pictures/symbols to represent words
Write/discuss using the words

o > P e

Type of Text and Interpretation of Symbol

Instructional support and/or extension suggestidos students who are EL, have disabilities, or
perform well below the grade level and/or for students who perform well above grade level

Vv Assessment (Prassessment, Formative, Self, or Summative)

Instructional Plan

Understanding Lesson Purpose aBtudent OutcomesStudents will identify systems of equations with infinite solution through
inspection of equations. Students will determine the number of solutions in a system of equations during a Gallenyalyaiikg
graphical and algebrarepresentations.

Anticipatory Set/Introduction to the LessonSticky Notes
Note: Prior to lesson, createnough sticky notes for each student to receive a system of equations that has either one solutiof

solutions. Create a twoolumn chart for studnts to categorize their system by the number of solutions.

Distribute sticky notes to students as they enter the classroom.
1 Students will place sticky notes in the appropriate column on the anchor chart (SMP.2).
Monitor progress and provide feedback as needed.
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V DistributeHandout 3.1: Workingvith Linear EquationsAllow students approximately 15 minutes to complete handout.

Activity 1: Modeling
Display a large coordinate plan&'rite  ¢w o on the boardand ask for a volunteer to graph the line.
S: Graph line on large coordinate plane using a marker.

Writew ¢w oon the boardand ask for a volunteer to graph thiee.
S: Graph line on large coordinate plane using a marker.

Have students Turn and Talk about the prompting questions to make connections between the number of solutions and the
of equations.
Prompting Questions:
1 How is the second equation different from the first equation?
1 How would the equatin look in $ope-intercept form?
1 What do you notice about these two lines?
1 What do you notice about the equations whentbare in slopantercept form (SMP.7)?

Distribute white boards and dry erase markers. Present a system of equations, not necessarily-intstoppt form.Students will
predict whether there will be one solution, no solutions, or infinite solutions (SMP.7). Model graphing another systescaas di
the solution. Repeat with different systems of equations.

Activity 2. Gallery Walk
DistributeHandout 3.2: Gallery WalkThe students will walk quietly around the gallery analyzing each portrait. The students y
in the portrait number and list whether the system has one solution, no solutions, or infinite solutions on their ha(BidirtB)

Note: Prior to class the teacher will post pictures of systems of equations throughout the classroom. Systems will be represeg
graphically and algebraically.
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For students who are EL, have disabilities, or perform well below grade level:
1 Givestudents a check list on solving for a specified variable:
1 Which variable do | want to solve for to make graphing easier?
1 How can | move the other variable?
1 How do I simplify to find the value of 1y?

Extensions for students with high interest or workindpave grade level:

1 Challenge the students who complete the Gallery Walk in a short amount of time to find the soly
of the systems with one solution.

Reflection and ClosingiVhole Group Discussion

Facilitate a whole group discussion how to determine the number of solutions in a systemadpwing students to justify their
answers (SMP.3).

Prompting Questions:
1 Whichpictures from the gallery walk had one solutiod®@w did you know?
1 Whichpictures from the gallery walk had no solutiorts6w did you know?
1 Which pictures frm the gallery walk had infinite solutionsfow did you know?
T 2KIGQa GKS RAFTFSNBYOS 0SG9SSy aeaidSvya 27F Sldza GAzy
algebraic representation?

Homework

T: Writethe following on the board:
1. Givenw Tw 0, write an equation to complete a system with no solutions.
2. Givenw @ o, write an equation to complete a system with infinite solutions.
3. Givenw w p, write an equation to complete a system with one solution.
Homework Key:

1. Any equation with a slope of 4. 2. W W o 3. Any equation that does not have a slope of 1.
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Handout 3.1: Working with Linear Equations

Name: Date:
X|-3|2] 3 x| 0|24
y[-3]7 |9 y| 5719
A B
X|-1]0| 2 Xx|-1]01]2
y|5|1]7 y|1]3]7
C

1la. Which of these tables of values satisfy the equation¢w ¢? Explain how you checked.

b. By completing théable of values, draw the lines ¢w c¢andw p ¢won the grid.

W Cw ¢
Y
6@ w20
T W 5
4 @
29
| o | o %
‘ 2 4 6
W p QW
w| 0 5
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c. Do the equationsd ¢w ocandw p cwhave one common solution, no common
solutions, or infinitely many common solution&®plain how you know.

2. Draw a straight line on th@lanethat has no common solutions with the line ¢w 0.
What is the equation of your new line? Explain ymsponse
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Handout 3.2: Gallery Walk

Name:

Date:
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Directions: Walk quietly around the gallery. Analyze each portrait. Fill in the portrait
number and list whether the system has one solution, no solutions, or infinite solutions.

Portrait #

Type of Solution
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Handout3.1: Working with Linear Equation8nswer Key
la. Which of these tables satisfy the equatiop=2x + 3? Explain how you checked.
A and D. Answers may vary.

1b. By completing the table of values, draw the lings2x + 3 andx=1- 2y on the grid.

] ” y=&x +3
A _.". a: 'E ﬂ
I.f' ¥ |-1 |3
= _l."
i _.I':
i
A
. x=1-2y
' x [0 |1 |5
T T 1 1 1 &3 ¥y |[% |0 [-2
.r':. -
M
1lc. Do the equationsy=2x + 3 andx=1 - 2y have one common solution, no common solutions, or

infinitely common solutions? Explain how you know.
The equations have one common solution because they only intersect at one point.

2. Draw a straigh line on the grid that has no common solutions with the ling2x + 3. What is
the equation of the new line? Explain your answer.

Answer may vary. All lines parallel to y=2x+3 are correct.
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Lesson 4: Classifying Solutions to SystemE@fiations

Focus Standar@). 8.EE.8a, 8.EE.8b

Additional Standards): 8.EE.5, 8.EE.6, 8.EE.7a, 8.EE.7b, 8.F.1, 8.F.2, 8.F.3
Standards for Mathematical Practic&MP.1 SMP.3, SMP.6

Estimated TimeApproximate Time in minutes

Resourcesnd Materials

Dryerase markers

Glue sticks

Mini whiteboards

Poster paper

Transparency pens

Handout 4.1Card Set AEquations, Tables, & Graphs

Handout 42: Card Set BArrows

(assifying Solutions to Systems of Equatidriga://map.mathshell.org/lessons.php?unit=8220&collectiono=8

=4 =4 -4 -8 -4 -4 -4 -

Lesson Target(s)
1 Students wilcontinue to make connections between the rate of change and the numbsgolofionsin a systenof
equations.
1 Students will organize different types of representations and solutions to systems of equations.

Guiding QuestioKs):
1 How can systems of equations be classified by their graphical representations?
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Vocabulary

AcademicVocabulary: Instructional Strategies for Academic Vocabulary:

9 Infinite solutions

p]

Introduce words with studentriendly definitiors and

1 Parallel lines pictures

1 Rate of change Model how to use the words in discussion

1 Systems of equations Discuss the meaning of word amathematical context
Qreate pictures/symbols to represent words
Write/discuss using the words

Act out the words or attach movements to the words

T Dt > >

Type of Text and Interpretation of Symbol

Instructional supportand/or extension suggestions for students who are EL, have disabilities, or
perform well below the grade level and/or for students who perform well above grade level

\% Assessment (Prassessment, Formative, Self, or Summative)

Instructional Plan

Understanding Lesson Purpose and Student Outcongsdents wildiscover how systems of equations can be classified by
graphical representations during a collaborative card sort activity.

Anticipatory Set/Introduction to theLessonWhole Class Discussion
Distribute mini whiteboards and dry erase markers.

T:Writed o ¢2Yy GKS @20, NiatdoeddlS¥ dz f K ¢
S Write answers on whiteboards.
T: Have volunteers to explain how they arrived at their ans@&kP.3)

V Continue using the following egtionsto evaluate student understanding of linear equations when only one variable is
present
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1 fw p, what doeswequal?
1 Ifow Y what doeswequal?
1 Ifw m what doeswequal?

For students who are EL, have disabilities, or perform well belgnade level:
9 Take time to discuss the zero property with students and how it is possible for a linear equation|
include a variable.

Activity 1:Fill in the Blank
DistributeHandout 4.1 Card Set AEquations, Tables, & Graphs.
V Have studentsvork in pairs to completéhe missing informatioron Card Set {SMP.6)

For students who are EL, have disabilities, or perform well below grade level:
91 Students will focus on cards C4 and C5 first.

Extensions for students with high interest or working above grade level:
9 Provide students with cards in Standard form to provide students the opportunity to convert linegr

functions.

Instruct pairs to compare responses with another paivéoify missing information.

Activity 2. Collaborative Card Sort
DistributeHandout4.2: Card Set BArrows, poster paper, transparency pens, and glue sticks.

Students will create a matrix with the cards frétandout 4.1 Card Set AEquations, Tables, & Graphkstruct students to lye

them Card Set A to poster paper leaving space between cards.

Tellstudents to link cards with one of the arrows frdf@andout 42: Card Set BArrows (SMP.1)The cards will have one solution,
no soldions, or infinitely many solutions. If the cards have one solution, complete the arrow with the valwes@y where one
solution occurslnstruct students to make connectiobgtween as many cards as possible
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For students who are EL, have dishies, or perform well below grade level:
I Students will make connections between 2 or 3 cards instead of all 4.

Extensions for students with high interest or working above grade level:
1 Students will provide a brief statement to explain each connection made between cards.
1 Encourage students to make connections diagonally in addition to horizontally and vertically.

Activity 3: Whole Class Discussion

Display completed posters fromctivity 2 Select one or two groups to explain how they completed the task. As groups explain

strategies, encourage the whole group to ask quest(@MP.3) Distribute mini white boards and dry erase markers. Instruct
students toanswer the following:

1 Show two equations with one common solution.
1 Show two equations with no common solutions.
1 Show two equations with infinitely many solutions.

Reflection and Closing:
V 3-2-1 Exit Ticket:
List 3 types of solutionssystem can have.
List 2 things to look for to determine the number of solutions.
List 1 system of equations that would have infinite solutions.

No homework assigned.
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Handout 4.1 Card Set A: Equations, Tables, & Graphs

Name:
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Handout 4.3 Card Set BArrows

Name: Date:
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