
 

MS Exemplar Unit  Mathematics   Grade 8  Edition 1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Grade 8 
   
 
 
 
 
 

  Grant funded by:   



 

MS Exemplar Unit  Mathematics   Grade 8  Edition 1 

 
MISSISSIPPI DEPARTMENT OF EDUCATION  

P.O. Box 771 | Jackson, MS | 39205-0771  
Tel (601) 359-2586  
www.mde.k12.ms.us  
Twitter: @MissDeptEd 

 

 

 

 

 

 

 

The Mississippi State Board of Education, the Mississippi Department of Education, the Mississippi School for the Arts, the Mississippi School for 
the Blind, the Mississippi School for the Deaf, and the Mississippi School for Mathematics and Science do not discriminate on the basis of race, 
sex, color, religion, national origin, age, or disability in the provision of educational programs and services or employment opportunities and 
benefits. The following office has been designated to handle inquiries and complaints regarding the non-discrimination policies of the above 
mentioned entities:  

 

Director, Office of Human Resources  

MISSISSIPPI DEPARTMENT OF EDUCATION  

359 North West Street, Suite 203  

Jackson, Mississippi 39201  

(601) 359-3511 



 

MS Exemplar Unit  Mathematics   Grade 8  Edition 1 

Acknowledgements 

Mississippi Exemplar Units and Lessons Project Leads 

The Mississippi Department of Education gratefully acknowledges the following individuals for their leadership in the development of the 

Mississippi Exemplar Units and Lessons.  

 
Dr. Kim Benton 
Chief Academic Officer  
 
Devin Boone 
Special Education Professional Development Coordinator 
 
Barbara Bowen 
ELA Professional Development Coordinator 
 
Elise Brown 
Math Professional Development Coordinator 
 
Wendy Clemons 
Office of Professional Development Executive Director 
 
Dana Danis 
Office of Secondary Education ELA Curriculum Specialist 
 
Dr. Marla Davis 
Office of Secondary Education Bureau Director 
 
 
 
 
 
 

 
Joyce Greer 
Office of Early Childhood Instructional Specialist 
 
Kristi Higginbotham 
Special Education Professional Development Coordinator 

 
Dr. Felicia Jackson-Stewart 
ELA Professional Development Coordinator 
 
Ashley Kazery  
ELA Professional Development Coordinator 
 
Kristina Livingston 
Professional Development Coordinator Director  
 
Celeste Maugh 
Math Professional Development Coordinator  
 
Tanjanikia McKinney 
Science Professional Development Coordinator  
 
Jennifer Nance  
Office of Secondary Education Office Director II  
 
 
 



 

MS Exemplar Unit  Mathematics   Grade 8  Edition 1 

 
 

 

Acknowledgements 

Mississippi Exemplar Units and Lessons Developers and Contributors 

The Mississippi Department of Education gratefully acknowledges the following individuals for their contributions to the development of the 

Mississippi Exemplar Units and Lessons: English Language Arts.  

  
Kimberlee Alexander 
Greenville Public School District 
 
Teresa Amacker 
Ocean Springs School District 
 
Terwinda T. Banks 
Canton Public School District 
 
Ebony Bealer 
Harrison County School District 
 
Kate Boteler 
Madison County School District 
 
Lydia Boutwell 
MDE Early Childhood Consultant 
 
Jeannie Brock 
Benton County School District 
 
Elisa Bryant 
Lafayette County School District 
 

Melissa Buck 
MDE Literacy Coach 
 
Leigh Ann Cheeseman 
MDE Literacy Coach 
 
Cindy Christian 
Rankin County School District 
 
Nicole Cockrell  
Madison County School District 
 
Angela Davis 
MDE Literacy Coach 
 
Samantha Edwards 
South Panola School District 
 
Beverly Farr  
DeSoto County School District 
 
Lisa Hamrick  
Pascagoula ς Gautier School District 
 



 

MS Exemplar Unit  Mathematics   Grade 8  Edition 1 

 
 

 

Acknowledgements 

Mississippi Exemplar Units and Lessons Developers and Contributors 

The Mississippi Department of Education gratefully acknowledges the following individuals for their contributions to the development of the 

Mississippi Exemplar Units and Lessons: English Language Arts.  

 

Roxanne Harper 
Brookhaven School District 
 
Jessica Holyfield 
Rankin County School District 
 
Melanie Irby  
Pearl Public School District 
 
Lisa Lairy  
West Point Consolidated School District 
 
Shirley Massey 
MDE Literacy Coach  
 
Catrice Mitchell 
Hinds County School District 
 
Brenda Nelson 
Gulfport School District 
 
Cyndi Parker  
Harrison County School District 

Allison Ruhl 
Madison County School District 
 
Rebecca Russell  
Rankin County School District  
 
Kelly Smith 
MDE Literacy Coach 
 
Leigh Ann Smith 
Lauderdale County School District 
 
Nicole Smith 
Jones County School District 
 
Lori Stringer  
MDE Literacy Coach 
 
Katie Szabo 
Lafayette County School District 
 
 
 



 

MS Exemplar Unit  Mathematics   Grade 8  Edition 1 

 
 

 
 

Acknowledgements 

Mississippi Exemplar Units and Lessons Developers and Contributors 

The Mississippi Department of Education gratefully acknowledges the following individuals for their contributions to the development of the 

Mississippi Exemplar Units and Lessons: Mathematics. 

 
Lydia Boutwell 
MDE Early Childhood Consultant 
 
Courtney D. Brown 
Jackson Public School District 
 
Ashley Boyd 
DeSoto County School District 
 
Toni Canizaro  
Clinton Public School District 
 
Tracy Catchings 
Vicksburg-Warren School District 
 
Susan Craddieth  
Columbus Municipal School District 
 
Alesheia Cunningham 
DeSoto County School District 
 
Savannah Evans  
Lamar County School District 
 

Fanchon Freeman 
Clarksdale Municipal School District 
 
Beth Fulmer  
Math Curriculum Consultant 
 
Jennifer Gaston 
Coffeeville School District 
 
Kathleen Hamilton  
Marshal County Schools 
 
Rachael Hayes-Magee 
Biloxi Public School District 
 
Caroline Heblich 
DeSoto County School District  
 
Susan Jarvis 
Ocean Springs School District 
 
Veronica Jefferies  
Vicksburg-Warren School District 
 



 

MS Exemplar Unit  Mathematics   Grade 8  Edition 1 

  

Acknowledgements 

Mississippi Exemplar Units and Lessons Developers and Contributors 

The Mississippi Department of Education gratefully acknowledges the following individuals for their contributions to the development of the 

Mississippi Exemplar Units and Lessons: Mathematics. 

 
 
Jeyakumar Jeyaraj 
East Jasper Consolidated School District 
 
Melissa Lowe 
Lauderdale County School District   
 
Lucy Ann Martin 
Jackson Public School District 
 
Lynda Mathieu 
George County School District 
 
Bonnie Maready 
DeSoto County School District 
 
Kimberly B. McKinney 
West Point Consolidated School District 
 
Hertensia V. Mixon 
DeSoto County School District 
 
Shalaan Oliver-Hendricks  
Columbus Municipal School District 
 

Amy Shelly 
Special Education Professional Development Coordinator 
 
TaShara Smith-Shoemaker 
Hattiesburg Public School District 
 
Mariella Simons 
MDE Consultant  
 
Ashleigh Syverson  
Harrison County School District 
 
David H. Taylor II  
Laurel School District 
 
Jennifer C. Wilson 
Rankin County School District 



P a g e | 8 

 

MS Exemplar Unit  Mathematics  Grade 8  Edition 1  

 
 

Introduction 

Mission Statement 

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

Language Arts (ELA) and mathematics in order to produce citizens who are capable of making complex decisions, solving complex problems, and 

ŎƻƳƳǳƴƛŎŀǘƛƴƎ ŦƭǳŜƴǘƭȅ ƛƴ ŀ Ǝƭƻōŀƭ ǎƻŎƛŜǘȅΦ  ¢ƘŜ aƛǎǎƛǎǎƛǇǇƛ /ƻƭƭŜƎŜπ ŀƴŘ /ŀǊŜŜǊπwŜŀŘƛƴŜǎǎ {ǘŀƴŘŀǊŘǎ όa{ //w{ύ ǇǊƻǾƛŘŜ ŀ Ŏƻƴǎistent, clear 

understanding of what students are expected to know and be able to do by the end of each grade level or 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 college and careers and to 

compete in the global economy. The goal of the MDE is to provide educators with 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. K. Kellogg Foundation 

generously awarded the MDE a grant to secure a cadre of effective educators to develop the MS CCRS Exemplar Units for teachers. Specifically, a 

group of highly-effective Mississippi educators developed exemplar instructional units and lessons aligned to the MS CCRS for ELA and 

mathematics. The MS CCRS Exemplar Units address difficult-to-teach 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 through nationally renowned 

vendors to ensure exemplar quality.  
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Design Overview 

The MS CCRS Exemplar Units for ELA and mathematics address grade-level specific standards for Pre-Kindergarten-8th grade, as well as for 

Algebra, English I, and English II. The overall unit plan is described in the first section of the ELA and math units. This section includes the unit 

title, a suggested time frame, the grade level MS CCRS addressed and assessed, a unit overview 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 accommodate the respective 

requirements of each content area. For mathematics, the first section also provides a segment designated for the Standards for Mathematical 

Practices (SMPs) addressed in the unit. For ELA, the first section also includes a text set with links to texts (if in the public domain) and a 

fresh/cold-read task.  

The second section of each unit includes lesson plans. Within the lesson plans, provided are lesson-specific MS CCRS, suggested time frames, 

learning targets, guiding questions, required resources and materials, vocabulary terms and instructional strategies, teacher directions, 

instructional supports for students, enrichment activities, student handouts, assessments (formative, summative, pre-, and self-), and additional 

resources to aid in the implementation of the lessons.  

 

 

Implementation 

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

MS CCRS effectively. The implementation of the MS CCRS Exemplar Units for ELA and mathematics is voluntary. Additionally, the MDE will 

provide ongoing support for implementation of the MS CCRS Exemplar Units with initial regional trainings followed by site-specific support 

through our regional service delivery model. For regional and site-specific training, please contact the MDE Office of Professional Development.  
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Grade Level Unit Title Duration 

8 Systems of Equations 10-13 days 

Mississippi College- and Career-Readiness Standards for 

Mathematics 

Standards for Mathematical Practice 

Focus:  
8.EE.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. 

 
Additional:  
8.EE.5 Graph proportional relationships. Compare two different 
proportional relationships represented in different ways. 
8.EE.6 Derive the equation y=mx+b for a line intercepting the 
vertical axis at b. 
 
 

SMP.1 Make sense of problems and persevere in solving them. 

SMP.2 Reason abstractly and quantitatively. 

SMP.3 Construct viable arguments and critique the reasoning of   
             others. 
 
SMP. 4 Model with mathematics. 

SMP.5 Use appropriately tools strategically. 

SMP.6 Attend to precision. 

SMP.7 Look for and make use of structure. 

SMP.8 Look for and express regularity in repeated reasoning. 
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8.EE.7 Solve linear equations in one variable. 
a. Give examples of linear equations in one variable with one 
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 an 
equivalent equation of the form x=a, a=a, or a=b results 
(where a and b are different numbers). 

b.  Solve linear equations and inequalities with rational 
number coefficients, including those whose solutions require 
expanding expressions using the distributive property and 
collecting like terms. 

8.F.2 Compare properties of two functions each represented in a 
different way (algebraically, graphically, numerically in tables, or by 
verbal descriptions). For example, given a linear function 
represented by a table of values and a linear function represented by 
an algebraic expression, determine which function has the greater 
rate of change. 
8.F.3 Interpret the equation y=mx+b as defining a linear function, 
whose graph is a straight line; give examples of functions that are 
not linear. For example, the function A=s2 giving the area of a square 
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 straight 
line.  
8.F.4 Construct a function to model a linear relationship between 
two quantities. Determine the rate of change and initial value of the 
function from a description of a relationship or from two (x, y) 
values, including reading these from a table or from a graph. 
Interpret the rate of change and initial value of a linear function in 
terms of the situation it models, and in terms of its graph or a table 
of values. 
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Unit Overview 

In this unit, students will graph systems of linear equations on the coordinate plane and identify the number of solutions for a system of 
equations. Using multiple representations, students will use a variety of strategies to solve systems of equations. Applying their conceptual 
understanding of systems of equations, students will analyze problems and real-world scenarios to determine the most effective method to 
solve the problem and the number of solutions. 

Essential Questions:  

¶ How can systems of equations be used to solve real world problems? 

¶ What can we infer by the number of solutions a system of equations produces?  

Lesson Tasks 

Lesson 1: Introduction to Systems of Equations 
Students will be introduced to systems of equations. Students will explore whether two lines graphed on a coordinate plane will intersect 
and the significance of the point of intersection.  
Lesson 2: ¢ƘŜǎŜ [ƛƴŜǎ 5ƻƴΩǘ ¢ƻǳŎƘΗ 
Students will use spaghetti noodles to demonstrate some systems of equations do not have a solution. Students will graph systems and 
using sticky notes will create an anchor chart to organize the evidence of how the same rate of change in parallel lines can help determine 
the number of solutions.  
Lesson 3: Types of Solutions to Systems of Equations 
Students will discover that a system of equations that graphs the same line has an infinite number of solutions. Students will discuss 
common traits of each line. Students will complete a gallery walk to identify the number of solutions for systems.  
Lesson 4: Classifying Solutions to Systems of Equations 
Students will complete a card sort activity to classify the number of solutions in a system of equations. 
Lesson 5: Mid-Unit Assessment on Solving Systems of Equations 
Students will demonstrate mastery of solving systems of equations graphically. 
Lesson 6: Introduction to Substitution 
Students will use algebra tiles as an introduction to solving systems of equations through the substitution method. 
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Lesson 7: More Substitution 
Students will extend their understanding of solving systems of equations through the substitution method and complete a mathematical 
task to demonstrate comprehension. 
Lesson 8: Elimination 
Students will solve systems of equations using linear combinations or the elimination 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 will work in centers based on data from previous formative assessments allowing students time to practice solving systems of 
equations demonstrating an understanding of all methods introduced in the unit. 
Lesson 11: Performance Task 
Students will demonstrate their comprehension of solving using multiple methods and determining the number of solutions in systems of 
by completing and presenting the performance task. 
 

Performance/Culminating Task 

Wireless Debate 

For the performance task, students will work in pairs to analyze cellular services. The students will create a presentation containing a 
persuading proposal and a response to the proposal. Students must apply their knowledge of systems of equations to mathematically 
support both sides of the debate.  
 

Standard(s) Assessed: 8.EE.8a, 8.EE.8b, 8.EE.8c 
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Rubric for Performance/Culminating Task 

Rating 4  3  2  1  

Evaluative Criteria     

Create a system of equations 
from a real-world problem.  

Students correctly 
create equations for all 
three scenarios.  

Students create 
equations for two 
scenarios. 

Students create an 
equation for one 
scenario. 

Students do not create 
equations.  

Solve systems through 
graphing.    

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

Students correctly 
graph the system of 
equations, but does not 
correctly identify the 
point of intersection. 

Students correctly 
graph one linear 
equation of the system 
of equations.   

Students do not 
correctly the system of 
equations.  

Solve systems of equations 
using substitution.   

Students 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 equations 
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 
persuasive, but do not 
attempt extension.   

Students produce one 
argument that is 
accurate and 
persuasive.   

Students do not 
produce an argument 
to represent a scenario.     

 

 



P a g e | 15 

 

MS Exemplar Unit  Mathematics  Grade 8  Edition 1  
 
 

 

Lesson 1: Introduction to Systems of Equations 

Focus Standard(s): 8.EE.8a 

Additional Standard(s): 8.EE.5, 8.EE.6, 8.EE.7a, 8.EE.7b, 8.F.2, 8.F.3, 8.F.4 

Standards for Mathematical Practice: SMP.2, SMP.3, SMP.4  

Estimated Time: 50 minutes 

Resources and Materials:  

¶ Ball  

¶ Mini whiteboards 

¶ Dry erase markers 

¶ Overhead projector transparencies 

¶ Rulers 

¶ Handout 1.1: Transparency Graphs 

¶ Handout 1.2: LǘΩǎ ¢ǊŀƴǎǇŀǊŜƴǘ  

Lesson Target(s):  

¶ Students will apply their understanding of graphing linear equations to systems of equations. 

¶ Students will represent the solution to a system of equations as an ordered pair. 

Guiding Question(s):  

¶ What is a system of equations? 

¶ What does the point where two lines intersect represent? 
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Vocabulary 

Academic Vocabulary: 

¶ Coordinate plane 

¶ Ordered pair 

¶ System of equations 

Instructional Strategies for Academic Vocabulary:  

Ã Introduce words with student-friendly definitions and 
pictures 

Ã Model how to use the words in discussion 
Ã Discuss the meaning of word in a mathematical context 
Ã Create pictures/symbols to represent words 
Ã Write/discuss using the words  

Symbol Type of Text and Interpretation of Symbol 

 Instructional support and/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 

V  Assessment (Pre-assessment, Formative, Self, or Summative) 

Instructional Plan 

Understanding Lesson Purpose and Student Outcomes: Students will play a game to demonstrate their understanding of graphing 
linear equations in slope-intercept form. Students will be introduced to systems of equations and how they relate to linear 
equations. 
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Anticipatory Set/Introduction to the Lesson: Show Me 

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

¢Υ άFind two numbers whose sum is 5.έ 
S: Write response on whiteboard. 
¢Υ ά{Ƙƻǿ ƳŜΦέ Write ὼ ώ υ on the board. 
V S: Show response.  

Note: Student responses will vary but must have a sum of 5. 
¢Υ άFind two numbers whose difference is 1.έ 
S: Write response on whiteboard. 
¢Υ ά{Ƙƻǿ ƳŜΦέ Write ὼ ώ ρ on the board. 
V S: Show response. 

Note: Student responses will vary but must have a difference of 1.  
 

Challenge students to identify two different numbers whose sum is 5 and difference is 1. Actively monitor students and provide 
appropriate support.  

Prompting Questions: 

¶ When there was just one rule, how many possible answers could there be? 

¶ How many possible answers are there with two rules? 

¶ Why do you think it may be more difficult to find a pair of numbers that satisfies two rules instead of one? 
 

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

Activity 1: Pair-Share Learning 
Pair students up with their Elbow Buddy. Distribute a coordinate plane transparency and a ruler to each student. Assign ώ ὼ υ to 
one partner and ώ ςὼ σ to the other. Instruct students to write the assigned equation on the white boards and graph it on the 
transparency coordinate plane. 

Prompting Questions: 

¶ Will your lines intersect? 

¶ At what point will your lines intersect? 
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¶ How would you write the point of intersection as a ordered pair?  

¶ Does the order you write the numbers of you pair matter? 
 

Instruct students to write the point of intersection on their whiteboards. Guide students in discovering the point of intersection is 
the only solution to the system. No other pair of numbers can be substituted into the equations to yield true sentences (SMP.2). 

Prompting Questions: 

¶ How are coordinate points represented alphabetically? 

¶ What do you notice about our equations? 
 

Model substituting coordinate points into systems of equations as students follow along with mini whiteboards. Write original 
system of equations with dry erase markers. Erase variables and replace with numerical values from the point of intersection. 
Teacher and students simplify. 

Prompting Question: 

¶ Is the final statement true or false? 

¶ How do you know? 

¶ What does this mean? 
 

If true, relate the understanding that coordinate points satisfy both equations at the same time. If false, guide students into finding 

possible mistakes. 

 

 
 
 
 
 
 
Activity 2: Guided Practice 
V Distribute Handout 1.2: LǘΩǎ ¢ǊŀƴǎǇŀǊŜƴǘ (SMP.4).  Instruct one student to graph the first linear equation and the other to 

graph the system. Students check the work of their partner before putting transparencies together to determine the solution. 
Prompting Questions: 

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

¶ Student circle y-intercept in linear function, and plot point on y-axis. Student highlights slope in 
ŦǳƴŎǘƛƻƴΣ ǘƘŜƴ άƳƻǾŜέ ŦǊƻƳ ȅ-intercept according to slope. 

Extensions for students with high interest or working above grade level:  

¶ Students write a statement to describe why the solution is the only pair that will satisfy the system.  
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¶ What does the y-intercept tell you? 

¶ How should you move from the y-intercept? What number tells you that? 
 

 
 
 
 
Reflection and Closing: Share Out 

¢Υ ά²Ƙŀǘ ƛǎ ƻƴŜ ǿƻǊŘ ǘƘŀǘ ǊŜƭŀǘŜǎ ǘƻ ǎȅǎǘŜƳǎ ƻŦ ŜǉǳŀǘƛƻƴǎΚέ  Give a student a ball. 
S: Say Response. Give the ball to another student who then shares and explains. 

 

Repeat game until several students have shared out. 
 
Reflect on how well the students could answer the essential question by examining evidences of student learning.  

Homework 

T: Write the following equations on the board: 

1. ώ υὼ τ; ώ ὼ ς 

2. ὼ ς; ώ ὼ ρ 

3. ώ ὼ σ; ώ ψὼ τ 

4. ώ ὼ ς; ώ ὼ σ 

5. ώ ὼ ρ; ώ ὼ τ 

S: Graph the systems of equations on graph paper. 

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

¶ Change linear equations to include integers, not fractions. 
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Handout 1.1: Transparency Graph 

Name: ___________________________________________ Date: ___________________ 
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IŀƴŘƻǳǘ мΦнΥ LǘΩǎ ¢ǊŀƴǎǇŀǊŜƴǘ 

Name: ___________________________________________ Date: ___________________ 

Directions: Complete the chart using your systems of equations.  
 

1) ◐ ●          2) ◐ ●  

     ◐ ●              ◐ ●  

 

3) ◐ ●          4) ◐ ●  

     ◐ ●                ◐ ●  

 

5) ◐ ●         6) ◐ ●  

     ◐ ●              ◐ ●  

 

7) ◐ ●          8) ◐ ●  

     ◐ ●               ◐ ●  
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System of Equations Sketch of graph Solution (x,y) 
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System of Equations Sketch of graph Solution (x,y) 
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Handout 1.2: IǘΩǎ ¢ǊŀƴǎǇŀǊŜƴǘΗ 

Answer Key 

System of Equations Sketch of graph Solution (x,y) 

◐ ●  

◐ ●  

 (-1, 3) 

◐ ●  

◐ ●  

 (4, -2) 

◐ ●  

◐ ●  

 (-4, -4) 

◐ ●  

◐ ●  

  (-4, -3) 

◐ ●  

◐ ●  

 (-3, 3) 

◐ ●  

◐ ●  

 (-4 -1) 

◐ ●  

◐ ●  

 (-2, -2) 

◐ ●  

◐ ●  

 (-3, -4) 
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Homework Answer Key 
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[Ŝǎǎƻƴ нΥ ¢ƘŜǎŜ [ƛƴŜǎ 5ƻƴΩǘ ¢ƻǳŎƘ 

Focus Standard(s): 8.EE.8a, 8.EE.8b 

Additional Standard(s): 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 Practice: SMP.3, SMP.5, SMP.7, SMP.8  

Estimated Time: 50 minutes 

Resources and Materials:  

¶ Glue 

¶ Graph paper 

¶ Index Cards 

¶ Red and blue colored pencils  

¶ Rulers 

¶ Uncooked spaghetti noodles 

¶ Handout 2.1: Do Now 

¶ Handout 2.2: Spaghetti 

¶ Handout 2.3: Color by Solution 

¶ Khan Academy Homework: https://www.khanacademy.org/math/algebra-basics/core-algebra-systems/core-algebra-systems-
tutorial/e/graphing_systems_of_equations 

Lesson Target(s):  

¶ Students will identify the number of solutions to systems of equations through their understanding of slope. 

¶ Students will analyze graphs to determine the number of solutions in a system of equations. 

Guiding Question(s):  

¶ How can knowing the rate of change help determine the number of solutions in a system of equation?  

 
 

 

https://www.khanacademy.org/math/algebra-basics/core-algebra-systems/core-algebra-systems-tutorial/e/graphing_systems_of_equations
https://www.khanacademy.org/math/algebra-basics/core-algebra-systems/core-algebra-systems-tutorial/e/graphing_systems_of_equations
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Vocabulary 

Academic Vocabulary: 

¶ Parallel lines 

¶ Rate of change 
 

Instructional Strategies for Academic Vocabulary:  

Ã Introduce words with student-friendly definitions and 
pictures 

Ã Model how to use the words in discussion 
Ã Discuss the meaning of word in a mathematical context 
Ã Write/discuss using the words 

 

Symbol Type of Text and Interpretation of Symbol 

 Instructional support and/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 

V  Assessment (Pre-assessment, Formative, Self, or Summative) 

Instructional Plan 

Understanding Lesson Purpose and Student Outcomes: Students will graph systems of equations to demonstrate their 
understanding of how the rate of change can be used to determine the number of solutions. 

Anticipatory Set/Introduction to the Lesson: Do Now 
Distribute Handout 2.1: Do Now. Instruct students to draw a line to match each system of equations to its graph. Select students to 
report out upon completion of work. Have students share how the method used for matching the system with the solution. Expect 
students to use graphing for a solution and evaluation using the point of intersection as strategies at this time (SMP.8).  
 

Activity 1: Spaghetti 
Distribute Handout 2.2: Spaghetti, graph paper, glue, and uncooked spaghetti. Pair students together to graph the system of 
equations on one coordinate plane (SMP.5).  

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

 



P a g e | 28 

 

MS Exemplar Unit  Mathematics  Grade 8  Edition 1  
 
 

 
Construct a chart on the board with three columns: System, Sketch, and Solution. Select students to write system, sketch the graph, 
and identify the solution to the system on the board.  
Once all students have participated, facilitate a whole group discussion using prompting questions. 

Prompting Questions: 

¶ What do you notice about all the lines graphed? 

¶ What do you notice about all the equations? 

¶ 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 they believe this 
to be true (SMP.3).  
 
Select several pairs share discussions. Guide whole group conversation toward an understanding of rate of change determining 
whether lines will intersect.  
 

 

 
 
Activity 2: Color by Solution 
Distribute Handout 2.3: Color by Solution and colored pencils.  

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). 
 
 
 
 
 
 
 
 

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

¶ Have students who have not made the connection of no solution to a system (parallel lines) sharing a 
common rate of change highlight the rate of change in the equation. 

 

Extensions for students with high interest or working above grade level:  

¶ Have students who have not made the connection of no solution to a system (parallel lines) sharing a 
common rate of change highlight the rate of change in the equation. 

Extensions for students with high interest or working above grade level:  

¶ Students write a statement to explain the number of solutions without graphing.   
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Reflection and Closing: Share Out 
On an index card, students will answer the following questions and turn in as they exit the classroom.  
V Exit Ticket:  

¶ What do systems with one solution have in common with systems with no solutions? 

¶ How are systems with one solution different than systems with no solution? 

Homework 

Students will complete and record three problems from the Khan Academy Homework.  

https://www.khanacademy.org/math/algebra-basics/core-algebra-systems/core-algebra-systems-tutorial/e/graphing_systems_of_equations
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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 

Name: __________________________________________ Date: ___________________ 

 

 
   

 

  

  

 

 

 

 

1. 
6. 

 

 

7. 

 

 

8. 

 

 

 

9. 

 

 

 

10. 

 

 

 

9. 

 

 

 

 

 

 

11. 

 

 

12. 

 

 

 

13. 

 

 

14. 

 

15. 

 

 

 

 

14. 

2. 

 

 

3. 

 

 

 

 

4. 

 

 

 

5. 

 

4. 

 

 

 

 

 

 

5. 

◐ ●  

◐ ●  
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Handout 2.3: Color by Solution 

Name: __________________________________________ Date: ___________________ 

Directions: Locate the equation number and its corresponding shape.  If the system 
of equations has no solution, color the shape red.  If the system of 
equations has one solution, color the shape blue.   
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1. ώ ρ 

 

ώ
ρ

τ
 ὼ σ 

 

2. ώ ςὼ 
ώ ςὼ σ 

 

3. ὼ ώ ψ 
ώ  ὼ χ 

 

4. ώ τ 
ςὼ ώ ω 

 

5. ώ υὼ σ 
ώ υὼ σ 

 

6. ὼ ώ ς 
ώ ὼ ς 

 

7. ώ ὼ 
ώ ὼ υ 

 

8. ώ  τὼ ς 
τὼ ώ υ 

 

9. ώ υὼ ρ 

ώ
ρ

τ
ὼ σ 

 

10. ◐  ὼ σ 

ώ
ρ

ς
 ὼ τ 
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Handout 2.1: Do Now Answer Key 
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Handout 2.2: Spaghetti Answer Key 
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Handout 2.3: Color by Solution Answer Key 

 

1. ώ ὼ ρ     7. ώ ὼ 

     ώ ὼ σ         ώ ὼ υ 

One Solution     No solutions 

2. ώ ςὼ      8. ώ τὼ ς 

    ώ ςὼ σ         τὼ ώ υ 

No solutions      One solutions  

3. ὼ ώ ψ     9. ώ υὼ ρ 

    ώ ὼ χ         ώ ὼ σ 

No solutions      One solution 

4. ώ τ      10. ώ ὼ σ 

    ςὼ ώ ω           ώ ὼ τ 

One solution     No solution 

5. ώ υὼ σ 

    ώ υὼ σ 

No solution 

6. ὼ ώ ς 

    ώ ὼ ς 

No solution 
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Lesson 3: Types of Solutions to Systems of Equations 

Focus Standard(s): 8.EE.8a, 8.EE.8b 

Additional Standard(s): 8.EE.5, 8.EE.6, 8.EE.7a, 8.EE.7b, 8.F.1, 8.F.2, 8.F.3 

Standards for Mathematical Practice: SMP.2, SMP.3, SMP.7  

Estimated Time: 40 minutes 

Resources and Materials:  

¶ Dry erase markers 

¶ Large coordinate plane 

¶ Markers 

¶ Mini white boards 

¶ Poster paper 

¶ Rulers 

¶ Sticky notes 

¶ Handout 3.1: Working with Linear Equations 

¶ Handout 3.2: Gallery Walk 

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

Lesson Target(s):  

¶ Students will analyze different representations of systems of equations. 

¶ Students will create systems of equations to meet solution criteria. 

Guiding Question(s):  

¶ What do the different types of solutions to systems of equations represent? 
 
 
 
 

http://map.mathshell.org/lessons.php?unit=8220&collection=8
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Vocabulary 

Academic Vocabulary: 

¶ Infinite solutions 

Instructional Strategies for Academic Vocabulary:  

Ã Introduce words with student-friendly definitions and 
pictures 

Ã Model how to use the words in discussion 
Ã Discuss the meaning of word in a mathematical context 
Ã Create pictures/symbols to represent words 
Ã Write/discuss using the words 
Ã  

Symbol Type of Text and Interpretation of Symbol 

 Instructional support and/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 

V  Assessment (Pre-assessment, Formative, Self, or Summative) 

Instructional Plan 

Understanding Lesson Purpose and Student Outcomes: Students 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 Gallery Walk analyzing 
graphical and algebraic representations.  

Anticipatory Set/Introduction to the Lesson: Sticky Notes 
Note: Prior to lesson, create enough sticky notes for each student to receive a system of equations that has either one solution or no 
solutions. Create a two-column chart for students to categorize their system by the number of solutions.  
 
Distribute sticky notes to students as they enter the classroom.  

¶ 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 Distribute Handout 3.1: Working with Linear Equations. Allow students approximately 15 minutes to complete handout.  
 
Activity 1: Modeling 
Display a large coordinate plane. Write ώ ςὼ σ on the board and ask for a volunteer to graph the line. 

S: Graph line on large coordinate plane using a marker. 
 
Write ώ ςὼ σ on the board and ask for a volunteer to graph the line. 

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 system 
of equations.  

Prompting Questions: 

¶ How is the second equation different from the first equation?  

¶ How would the equation look in slope-intercept form? 

¶ What do you notice about these two lines?  

¶ What do you notice about the equations when both are in slope-intercept form (SMP.7)? 
 

Distribute white boards and dry erase markers. Present a system of equations, not necessarily in slope-intercept form. Students will 
predict whether there will be one solution, no solutions, or infinite solutions (SMP.7). Model graphing another system and discuss 
the solution. Repeat with different systems of equations. 
 
Activity 2: Gallery Walk 
Distribute Handout 3.2: Gallery Walk. The students will walk quietly around the gallery analyzing each portrait.  The students will fill 
in the portrait number and list whether the system has one solution, no solutions, or infinite solutions on their handouts (SMP.8). 

Note: Prior to class the teacher will post pictures of systems of equations throughout the classroom. Systems will be represented 
graphically and algebraically.  
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Reflection and Closing: Whole Group Discussion 
Facilitate a whole group discussion on how to determine the number of solutions in a system by allowing students to justify their 
answers (SMP.3). 

Prompting Questions: 

¶ Which pictures from the gallery walk had one solution? How did you know? 

¶ Which pictures from the gallery walk had no solutions? How did you know? 

¶ Which pictures from the gallery walk had infinite solutions? How did you know? 

¶ ²ƘŀǘΩǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǎȅǎǘŜƳǎ ƻŦ Ŝǉǳŀǘƛƻƴǎ ǿƛǘƘ ƴƻ ǎƻƭǳǘƛƻƴ ŀƴŘ ƛƴŦƛƴƛǘŜ ǎƻƭǳǘƛƻƴǎΣ ǿƘŜƴ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ 
algebraic representation?  

Homework 

T: Write the following on the board: 

1. Given ώ τὼ σ, write an equation to complete a system with no solutions. 

2. Given ώ ὼ σ, write an equation to complete a system with infinite solutions. 

3. Given ώ ὼ ρ, write an equation to complete a system with one solution. 

Homework Key: 

1. Any equation with a slope of 4.                    2.   ώ ὼ σ                           3. Any equation that does not have a slope of 1. 

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

¶ Give students a check list on solving for a specified variable: 

¶ Which variable do I want to solve for to make graphing easier? 

¶ How can I move the other variable? 

¶ How do I simplify to find the value of 1y?  

Extensions for students with high interest or working above grade level:  

¶ Challenge the students who complete the Gallery Walk in a short amount of time to find the solutions 

of the systems with one solution. 
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Handout 3.1: Working with Linear Equations 

Name: __________________________________________ Date: ___________________ 

 

x -3 2 3 

y -3 7 9 

               A                                                   B 
 
 

x -1 0 2 

y 5 1 7 

               C                                                     D 

 
1a. Which of these tables of values satisfy the equation ώ ςὼ σ? Explain how you checked. 
 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

b. By completing the table of values, draw the lines ώ ςὼ ς and ὼ ρ ςώ on the grid. 

                                                                                                               ώ ςὼ ς 

                                                                                                                                   ὼ ρ ςώ 

x 0 2 4 

y 5 7 9 

x -1 0 2 

y 1 3 7 

ὼ -2 0  

ώ   5 

ὼ 0  5 
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c. Do the equations ώ ςὼ σ and ὼ ρ ςώ have one common solution, no common 
solutions, or infinitely many common solutions? Explain how you know. 
 
______________________________________________________________________________

______________________________________________________________________________ 

2. Draw a straight line on the plane that has no common solutions with the line ώ ςὼ σ. 
What is the equation of your new line? Explain your response. 
 
______________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ώ  0  
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Handout 3.2: Gallery Walk 

Name: __________________________________________ Date: ___________________ 

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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Handout 3.1: Working with Linear Equations Answer Key 
 
1a. Which of these tables satisfy the equation y=2x  + 3?  Explain how you checked.   

   A and D.  Answers may vary. 

1b. By completing the table of values, draw the lines y=2x  + 3 and x= 1 - 2y on the grid.   

 
1c.   Do the equations y=2x  + 3 and x= 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 straight line on the grid that has no common solutions with the line y=2x  + 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 Systems of Equations 

Focus Standard(s): 8.EE.8a, 8.EE.8b 

Additional Standard(s): 8.EE.5, 8.EE.6, 8.EE.7a, 8.EE.7b, 8.F.1, 8.F.2, 8.F.3 

Standards for Mathematical Practice: SMP.1, SMP.3, SMP.6 

Estimated Time: Approximate Time in minutes 

Resources and Materials:  

¶ Dry erase markers 

¶ Glue sticks 

¶ Mini whiteboards 

¶ Poster paper 

¶ Transparency pens 

¶ Handout 4.1: Card Set A: Equations, Tables, & Graphs 

¶ Handout 4.2: Card Set B: Arrows 

¶ Classifying Solutions to Systems of Equations: http://map.mathshell.org/lessons.php?unit=8220&collectiono=8 

Lesson Target(s):  

¶ Students will continue to make connections between the rate of change and the number of solutions in a system of 
equations. 

¶ Students will organize different types of representations and solutions to systems of equations. 

Guiding Question(s):  

¶ How can systems of equations be classified by their graphical representations? 
 
 
 
 

 

http://map.mathshell.org/lessons.php?unit=8220&collectiono=8
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Vocabulary 

Academic Vocabulary: 

¶ Infinite solutions 

¶ Parallel lines 

¶ Rate of change 

¶ Systems of equations 
 

Instructional Strategies for Academic Vocabulary:  

Ã Introduce words with student-friendly definitions and 
pictures 

Ã Model how to use the words in discussion 
Ã Discuss the meaning of word in a mathematical context 
Ã Create pictures/symbols to represent words 
Ã Write/discuss using the words 
Ã Act out the words or attach movements to the words 

 

Symbol Type of Text and Interpretation of Symbol 

 Instructional support and/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 

V  Assessment (Pre-assessment, Formative, Self, or Summative) 

Instructional Plan 

Understanding Lesson Purpose and Student Outcomes: Students will discover how systems of equations can be classified by 
graphical representations during a collaborative card sort activity. 

Anticipatory Set/Introduction to the Lesson: Whole Class Discussion 
Distribute mini whiteboards and dry erase markers. 
 

T: Write ώ σὼ ς ƻƴ ǘƘŜ ōƻŀǊŘΦ άLŦ ὼ υ, what does ώ ŜǉǳŀƭΚέ 
S: Write answers on whiteboards.   
T: Have volunteers to explain how they arrived at their answers (SMP.3). 
 

V Continue using the following equations to evaluate student understanding of linear equations when only one variable is 
present: 
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¶ If ὼ ρ, what does ώ equal? 

¶ If ώ ψ, what does ὼ equal? 

¶ If ώ π, what does ὼ equal? 
 
 
 
 
 
 
Activity 1: Fill in the Blank 
Distribute Handout 4.1: Card Set A: Equations, Tables, & Graphs.  
V Have students work in pairs to complete the missing information on Card Set A (SMP.6).  

 
 
 
 
 
 
 
 
Instruct pairs to compare responses with another pair to verify missing information. 
 
Activity 2: Collaborative Card Sort 
Distribute Handout 4.2: Card Set B: Arrows, poster paper, transparency pens, and glue sticks.  
 

Students will create a matrix with the cards from Handout 4.1: Card Set A: Equations, Tables, & Graphs. Instruct students to glue 
them Card Set A to poster paper leaving space between cards.  
Tell students to link cards with one of the arrows from Handout 4.2: Card Set B: Arrows (SMP.1). The cards will have one solution, 
no solutions, or infinitely many solutions. If the cards have one solution, complete the arrow with the values of x and y where one 
solution occurs. Instruct students to make connections between as many cards as possible. 
 

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

¶ Take time to discuss the zero property with students and how it is possible for a linear equation to not 

include a variable.  

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

¶ Students will focus on cards C4 and C5 first. 

Extensions for students with high interest or working above grade level:  

¶ Provide students with cards in Standard form to provide students the opportunity to convert linear 

functions.  
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Activity 3: Whole Class Discussion 
Display completed posters from Activity 2. Select one or two groups to explain how they completed the task. As groups explain their 
strategies, encourage the whole group to ask questions (SMP.3). Distribute mini white boards and dry erase markers. Instruct 
students to answer the following: 

¶ Show two equations with one common solution.  

¶ Show two equations with no common solutions. 

¶ Show two equations with infinitely many solutions. 
 
Reflection and Closing:  
V 3-2-1 Exit Ticket:  

List 3 types of solutions a system can have. 
List 2 things to look for to determine the number of solutions. 
List 1 system of equations that would have infinite solutions.  

 

Homework 

No homework assigned.  

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

¶ Students will make connections between 2 or 3 cards instead of all 4.  

Extensions for students with high interest or working above grade level:  

¶ Students will provide a brief statement to explain each connection made between cards.  

¶ Encourage students to make connections diagonally in addition to horizontally and vertically.   
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Handout 4.1: Card Set A: Equations, Tables, & Graphs  

Name: ___________________________________________ Date: ___________________ 

  

 

 

 

 

 

 

 

 

 

 

x + 4y = -1 

-2 
-4(4x - y) = 4 
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Handout 4.3: Card Set B: Arrows  

Name: ___________________________________________ Date: ___________________ 

 

 

 

 

 

 

 

 

 


