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Montclair Public Schools 
 Math Curriculum Unit Planning Template 

Subject Algebra I H.H. 
Algebra A  

Grade 6 - 8 Unit # 1 Pacing 8 – 10 weeks 

Unit 
Name 

Foundations (Equations, Inequalities & Introductory Modeling) 
  

Overview 
Unit 1 is focused on laying the foundation that will allow students to apply mathematics in modeling real world phenomena. As basic 
algebraic skills are developed, they are immediately applied in a modeling context. Students develop the skills to manipulate open sentence 
to solve for specific unknown values. They then learn to parse descriptions of various relationships, translate English expressions, 
sentences, and paragraphs, into their algebraically equivalent expression, sentence or system.  
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

6.EE.2a 
 

Write expressions that record operations 
with numbers and with letters standing for 
numbers. 

MC 
 1 Write algebraic expressions, using variables to 

represent unknown values. 
2 
 

6.EE.2b 
 

Identify parts of an expression using 
mathematical terms (sum, term, product, 
factor, quotient, coefficient); view one or 
more parts of an expression as a single 
entity. For example, describe the expression 
2 (8 + 7) as a product of two factors; view (8 
+ 7) as both a single entity and a sum of two 
terms. 
 

SC 
 2 

(a) Identify the component parts of written 
algebraic structures ... (b) Write algebraic 
expressions and sentences from verbal or written 
descriptions that reference the component parts ... 
(c) Verbally describe algebraic problems, 
processes, and solutions, referencing the 
component parts, during class presentations. 
 

2 
 

6.EE.6 
 

Use variables to represent numbers and 
write expressions when solving a real-world 
or mathematical problem; understand that a 
variable can represent an unknown number, 
or, depending on the purpose at hand, any 
number in a specified set. 

 
 

SC 
3 

Write algebraic expressions, using variables to 
represent unknown values, to model simple 
descriptions of real world problems. 
 

3 
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6.EE.2c 
 

Evaluate expressions at specific values of 
their variables. Include expressions that 
arise from formulas used in real-world 
problems. Perform arithmetic operations, 
including those involving whole-number 
exponents, in the conventional order when 
there are no parentheses to specify a 
particular order (Order of Operations). For 
example, use the formulas 𝑉 =  𝑠3 and 
𝐴 =  6 𝑠2 to find the volume and surface 
area of a cube with sides of length 𝑠 = 1

2
. 

 

MC 
 4 

Evaluate algebraic expressions by substituting 
integers rational numbers and radicals for 
variables and simplifying, using the rules of 
precedence. 
 

2 

6.EE.3 

Apply the properties of operations to 
generate equivalent expressions. For 
example, apply the distributive property to 
the expression 3 (2 + x) to produce the 
equivalent expression 6 + 3x; apply the 
distributive property to the expression 24x + 
18y to produce the equivalent expression 6 
(4x + 3y); apply properties of operations to 
y + y + y to produce the equivalent 
expression 3y. 
 

SC 5 

Apply mathematical properties to generate 
equivalent expressions and equations, including 
the distributive, commutative, associative, additive 
inverse, multiplicative inverse, and symmetric 
properties. 
 

2 

7.EE.1 
 

Apply properties of operations as strategies 
to add, subtract, factor, and expand linear 
expressions with rational coefficients. 
 

SC 6 

Apply mathematical properties to generate 
equivalent expressions and sentences that involve 
rational coefficients and constants. e.g. 2

3
𝑥 + 4

5
𝑥 is 

equivalent to 22
15

 x 
 

2 

7.EE.2 
 

Understand that rewriting an expression in 
different forms in a problem context can 
shed light on the problem and how the 
quantities in it are related. For example, 

MC 
 7 

Interpret component parts of an expression or 
sentence after transformation, in terms of the 
problem context. 
 

3 
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𝑎 +  0.05𝑎 =  1.05𝑎 means that “increase 
by 5%” is the same as “multiply by 1.05.” 
 

6.EE.7  
 

Solve real-world and mathematical 
problems by writing and solving equations 
of the form 𝑥 +  𝑝 =  𝑞 𝑎𝑛𝑑 𝑝𝑥 =  𝑞 for 
cases in which p, q and x are all nonnegative 
rational numbers. 
 

MC 
 8 

Create algebraic models of simple real world 
phenomena that can be expressed and solved as 
one-step problems  
 

3 

7.EE.3  
 

Solve multi-step real-life and 
mathematical problems posed with 
positive and negative rational numbers in 
any form (whole numbers, fractions, and 
decimals), using tools strategically. Apply 
properties of operations to calculate with 
numbers in any form; convert between 
forms as appropriate; and assess the 
reasonableness of answers using mental 
computation and estimation strategies. 
 

MC 
 9 

Create algebraic models of intermediate-level 
real world phenomena that can be expressed 
and solved as two-step problems  
 

4 

N-Q.1 
 

Use units as a way to understand problems 
and to guide the solution of multi-step 
problems; choose and interpret units 
consistently in formulas; choose and 
interpret the scale and the origin in graphs 
and data displays. 
 

MC 
 10 Construct appropriate scales/intervals for graphs.  

 2 

  MC 
 11 

Convert units, consistently, before formula 
substitution. 
 

2 

N-Q.2 
 

Define appropriate quantities for the 
purpose of descriptive modeling. 
 

MC 
 12 

Determine appropriate scaling of units in the 
context of the problem, and convert units for 
consistency 

2 
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N-Q.3 
 

Choose a level of accuracy appropriate to 
limitations on measurement when reporting 
quantities. 
 

MC 
 13 

Round answers to one decimal place beyond the 
accuracy implied by the original units, and explain 
the rationale for doing so. 
 

1 

N-RN.3 
 

Explain why the sum or product of two 
rational numbers is rational; that the sum of 
a rational number and an irrational number 
is irrational; and that the product of a 
nonzero rational number and an irrational 
number is irrational. 
 

MC 
 14 

Demonstrate using the definition of rational 
number and the closed property of rational 
numbers that the sum or product of two rational 
numbers is rational, and the sum or product 
involving an irrational operand, is irrational.  
 

4 

6.EE.1 
 

Write and evaluate numerical expressions 
involving whole-number exponents. 
 

MC 
 15 

Write and evaluate numerical expressions and 
algebraic expressions involving whole-number 
exponents 
 

4 

A-REI.4 
 

Solve quadratic equations in one variable. 
 

MC 
 16 

Solve simple quadratic equations of the form 
𝑥2 =  𝐴 𝑜𝑟 𝑥2 −  𝐴 =  𝐵, where A and B are 
integers, leading to real solutions. 
 

2 

8.NS.2  
 

Use rational approximations of irrational 
numbers to compare the size of irrational 
numbers, locate them approximately on a 
number line diagram, and estimate the value 
of expressions (e.g., 𝜋2). For example, by 
truncating the decimal expansion of √2, 
show that √2 is between 1 and 2, then 
between 1.4 and 1.5, and explain how to 
continue on to get better approximations. 
 

SC 17 

Extrapolate between two radicands to estimate the 
roots of radicals, as mixed numbers and locate 
them on a number line (e.g. the radicand 43 is 7

13
 

of the way between the radicands 36 & 49, 
therefore the root will be approximately 6 7

13
) 

 

2 

8. NS.1  
 

Know that numbers that are not rational are 
called irrational. Understand informally that 
every number has a decimal expansion; for 

SC 18 
Convert repeating decimals into common 
fractions, demonstrating their rational nature, by 
solving a simple system (e.g. (10x = 3.3333333...) 

2 
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rational numbers show that the decimal 
expansion repeats eventually, and convert a 
decimal expansion, which repeats eventually 
into a rational number. 
 

- (x = 0.33333333...) leads to 9x = 3 and then to 
𝑥 = 1

3
) 

 

7.NS.1d  
 

Apply properties of operations as 
strategies to add and subtract rational 
numbers. 
 

SC 19 

Add & subtract rational numbers, and simple 
rational expressions, by extension of the same 

properties (e.g. 2
3

+ 4
5

= (2∙5 + 4∙3)
(3∙5) and by 

extension 
2
𝑥

+ 3
𝑦

= (2𝑦 + 3𝑥)
(𝑥𝑦)  

 

2 

7.NS.2c  
 

Apply properties of operations as 
strategies to multiply and divide rational 
numbers. 
 

SC 20 

Apply cross cancellation techniques to simplify 
operations on non-integer rational numbers, 

before performing the operation (e.g. 
4
9

 ∙
15
8

  =  1
3
∙ 5
2

  =  5
6
 

 

2 

   21 

Convert complex rational numbers and complex 
mixed rational numbers into multiplication by 

reciprocals (e.g. 
4
9
5
6

= 4
9
∙ 6
5
 and 

234
158

= 11
4
∙ 8
13

  
2 

   22 

Understand application of techniques for rational 
numbers, when applied to rational expressions, 
complex rational expressions, and complex mixed 
rational expressions. 
 

2 

A.SSE.1 
 

Interpret parts of an expression, such as 
terms, factors, and coefficients. Interpret 
complicated expressions by viewing one 
or more of their parts as a single entity. 

MC 
 23 

Orally present process and solutions before the 
class, using correct terminology, while 
acknowledging the structure of expressions and 
sentences. 

2 
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For example, interpret 𝑷(𝟏 + 𝒓)𝒏 as the 
product of P and a factor not depending 
on P. 
 

 

A.REI.1 
 

Explain each step in solving a simple 
equation as following from the equality of 
numbers asserted at the previous step, 
starting from the assumption that the 
original equation has a solution. Construct a 
viable argument to justify a solution 
method. 
 

MC 
 24 

Identify the mathematical property justifying each 
step in the solution process of a multistep problem. 
 

2 

A.REI.3 
 

Solve linear equations and inequalities in 
one variable, including equations with 
coefficients represented by letters. 
 

MC 
 25 Solve linear equations 

 2 

   26 Solve linear inequalities 
 2 

   27 
Solve literal equations and inequalities for a 
specified variable. 
 

2 

  
  28 

Represent the solutions to linear inequalities in 
interval notation. 
 

2 

A.CED.1 
 

Create equations and inequalities in one 
variable and use them to solve problems. 
Specifically focused on equations arising 
from linear functions.  
 
[Focus in Unit 1A is on equalities, Unit 1B 
will extend to inequalities] 
 

MC 
 29 

Translate descriptive sentences into linear 
equations and linear inequalities 
 

2 

  MC 30 Create equations and inequalities to represent real 3 
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 world relationships, and solve the equations and 
inequalities. 
 

  MC 
 31 

Write solutions to equations and inequalities in set 
notation 
 

2 

  MC 
 32 

Graph solutions to equations and inequalities on a 
number line. 
 

2 

A.CED.2 
 

Create equations in two or more variables to 
represent relationships between quantities; 
Develop models for general systems,  
by translating a description, and solving, 
using substitution, for one or more 
variables.  
 

MC 
 33 

Model & solve a general class of descriptive 
scenarios 
 

4 

A.CED.4 
 

Rearrange formulas to highlight a quantity 
of interest, using the same reasoning as in 
solving equations. For example, rearrange 
Ohm’s law V = IR to highlight resistance R. 
 

MC 
 34 

Rearrange algebraic sentences to highlight specific 

variables (e.g. rearranging 
𝑎(𝑏 + 𝑐𝑥)

𝑣 
=  𝑤, to 

highlight x leads to 
(𝑣𝑤 − 𝑎𝑏)

𝑎𝑐
 =  𝑥 

 

3 

      
Mathematical 

Practice # 
Selected Opportunities for Connections to Mathematical Practices 

 
 

4 Create algebraic models for real world phenomena (SLO #3, 8 & 9) 

6 Convert and round units with accuracy (SLO #11 & 13) 
 

7  
Use the rules of precedence and apply mathematical properties to simplify expressions (SLO# 3, 5 & 6) 
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Big Ideas 

Mathematical modeling provides the framework and processes through which we can represent patterns, and relationships that simulate real 
world phenomena, allowing us to forecast anticipated outcomes and make better decisions. 

Essential Questions 
How would mathematics facilitate an investment advisor in determining the right mixture of financial investments, or a corporate analyst in 
a break-even analysis to recommend purchasing decisions, or a scientist in designing a rocket fuel tank to supply multiple engines, or an 
architect in determining the length of overhang to control the amount of sunlight hitting a window? 
 
Assessments 
Pre-Assessment; Mechanical processes quizzes; Common Benchmark as per district schedule. 
 
Key Vocabulary 
Variable, coefficient, expression, system, associative property, commutative property, distributive property, real number, complex number, 
imaginary number, integer, rational, irrational, radical, root, inverse operation. 
 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Pearson Algebra 1: sections 1-1 through 1-7, 2-1 through 2-5, chapter 3, sections10-2, 10-3,12-1 through 12-4, 12-7, 12-8. 
Glencoe Algebra 1: sections 1-1 through 1-8, chapters 2 - 3, sections 13-1 through 13-3 

 
 

Learning Experiences (last area to be completed) 
Instructional Focus Student Learning Objectives Assessments 
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DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer 
or have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use CMP2 online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfi
rst.com/content/esl/adaptstrat.c
fm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use CMP2 Additional Practice 
• NJDOE resources 
• Math Lab 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, openness, 
complexity, groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 
CROSS CURRICULUR RESOURCES 

Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 
Life & Career Skills 

http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
CMP2 Student online resource 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 

 
 
  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�
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Montclair Public Schools 
 Math Curriculum Unit Planning Template 

Subject Algebra A 
  

Grade 6 - 8 Unit # 2  Pacing 9 - 10 weeks 

Unit 
Name Foundations (Equations, Inequalities & Introductory Modeling) 

Overview 
This unit continues to focus on laying the foundation that will allow students to apply mathematics in modeling real world phenomena. 
Creation of equations and inequalities is extended to compound inequalities.  As basic algebraic skills are developed, they are immediately 
applied in a modeling context. Students develop the skills to manipulate open sentence to solve for specific unknown values. They then 
learn to parse descriptions of various relationships, translate English expressions, sentences, and paragraphs, into their algebraically 
equivalent expression, sentence or system. The previous skill set for solving algebraic sentences is applied and extended to solve systems, 
with substitution. After developing modeling skills in Unit 1A, applied to patterns, iterative processes, and a variety of general 
relationships, Unit 1B encompasses a rigorous curriculum, modeling proportional-based and rate-related phenomena, classified as relating 
to percent & percent change, mixture & work, uniform motion, right triangle trigonometry, and general weighted averages. 
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

A-REI.3 
7.EE.2 

Solve linear equations and inequalities in 
one variable, including equations with 
coefficients represented by letters.  
 
[Unit 1A focused on simple linear 
inequalities … Unit 1B extends to 
compound inequalities] 

MC 27 Solve compound linear inequalities 2 

  
 28 

Represent the solutions to linear inequalities and 
compound linear inequalities in set notation, 
interval notation, and on number line graphs. 

3 

A-CED.1 
7.EE.4 

Create equations and inequalities in one 
variable and use them to solve problems. 
Specifically focused on equations arising 

MC 
 29 

Translate descriptive sentences into linear 
equations, linear inequalities and compound linear 
inequalities. 

2 
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from linear functions.  
[Unit 1B extends to compound inequalities]. 

 

A-CED.1 
7.EE.4 

Create equations and inequalities in one 
variable and use them to solve problems. 
Specifically focused on equations arising 
from linear functions.  
 
 
[Focus in Unit 1A was on equalities, Unit 
1B will now extend to inequalities and 
compound inequalities] 
 

MC 
 30 

Create equations and inequalities, simple and 
compound, to represent real world relationships, 
and solve the equations and inequalities. 
 

3 

  
MC 31 

Write solutions to equations and inequalities, 
simple and compound, in set notation 
 

2 

  
MC 32 

Graph solutions to equations and inequalities, 
simple and compound, on a number line. 
 

2 

A-CED.2 
 

Create equations in two or more variables to 
represent relationships between quantities; 
Develop models for general systems,  
by translating a description, and solving, 
using substitution, for one or more 
variables.  
 

MC 33 
Model & solve a general class of descriptive 
scenarios 
 

4 

A-CED.4 
7.EE.4 

Rearrange formulas to highlight a quantity 
of interest, using the same reasoning as in 
solving equations. For example, rearrange 
Ohm’s law  
V = IR to highlight resistance R. 
 

MC 34 

Rearrange algebraic sentences to highlight specific 

variables (e.g. rearranging 
𝑎(𝑏 + 𝑐𝑥)

𝑣
 =  𝑤, to 

highlight x leads 𝑡𝑜 (𝑣𝑤 − 𝑎𝑏)
𝑎𝑐

=  𝑥 
 

3 
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7. RP.2 Recognize and represent proportional 
relationships between quantities. MC 35 

Identify relationships that are proportional and 
those that are not proportional 4  

7. RP.3 
 

Use proportional relationships to solve 
multistep ratio and percent problems. 
Examples: simple interest, tax, markups and 
markdowns, gratuities and commissions, 
fees, percent increase and decrease, percent 
error. 
 

MC 36 

(a) Construct percent and percent change 
proportions … (b) Apply the property of cross 
products 
 … (c) Rearrange algebraic sentences to solve the 
proportion … (d) Explain the meaning of the 
solution 

4 

 

 

MC 37 

Model and solve descriptive scenarios involving a 
general class of basic proportions, and 
demonstrate the ability to …  Parse expressions, 
sentences, and paragraphs, while constructing 
algebraic expressions, sentences. 
 

4 

7. RP.3 
 
 

A.CED.1 
 
 

A.REI.3 
 

Use proportional relationships to solve 
multistep ratio problems. 
 
Create equations and inequalities in one 
variable and use them to solve problems. 
 
Solve linear equations and inequalities in 
one variable, including equations with 
coefficients represented by letters 

MC 38 

Model and solve descriptive scenarios involving 
proportional reasoning applied to mixture, and 
demonstrate the ability to … (a) Parse expressions, 
sentences, and paragraphs, while constructing 
algebraic expressions, sentences and systems 
 … (b) Rearrange algebraic sentences, substitute 
expressions for variables, and solve simple 
systems, resulting from interpreting descriptive 
scenarios 
 … (c) Solve the resulting equation/system, and 
 … (d) Interpret the significance of system 
components and the solution. 

4 

 

 

MC 39 

Model and solve descriptive scenarios involving 
rates and proportional reasoning applied to work, 
and demonstrate the ability to … (a) Parse 
expressions, sentences, and paragraphs, while 
constructing algebraic expressions, sentences and 
systems 

4 
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 … (b) Rearrange algebraic sentences, substitute 
expressions for variables, and solve simple 
systems, resulting from interpreting descriptive 
scenarios 
 … (c) Solve the resulting equation/system, and 
 … (d) Interpret the significance of system 
components and the solution. 

7. RP.3 
 
 

A.CED.1 
 
 

A.REI.3 
 

Use proportional relationships to solve 
multistep ratio problems. 
 
Create equations and inequalities in one 
variable and use them to solve problems. 
 
Solve linear equations and inequalities in 
one variable, including equations with 
coefficients represented by letters 

MC 40 

Model and solve descriptive scenarios involving 
rates and proportional reasoning applied to 
uniform motion, and demonstrate the ability to 
 … (a) Parse expressions, sentences, and 
paragraphs, while constructing algebraic 
expressions, sentences and systems 
… (b) Rearrange algebraic sentences, substitute 
expressions for variables, and solve simple 
systems, resulting from interpreting descriptive 
scenarios … (c) Solve the resulting 
equation/system, and … (d) Interpret the 
significance of system components and the 
solution. 

4 

G.SRT.6 
 
 
 

G.SRT.8 

Understand that by similarity, side ratios in 
right triangles are properties of the angles in 
the triangle, leading to definitions of 
trigonometric ratios for acute angles. 
 
Use trigonometric ratios and the 
Pythagorean Theorem to solve right 
triangles in applied problems. 

AC 41 

Model and solve descriptive scenarios involving 
and proportional reasoning applied to similar 
triangles and trigonometric ratios, and 
demonstrate the ability to … (a) Parse expressions, 
sentences, and paragraphs, while constructing 
algebraic expressions, sentences and systems 
 … (b) Rearrange algebraic sentences, substitute 
expressions for variables, and solve simple 
systems, resulting from interpreting descriptive 
scenarios 
 … (c) Solve the resulting equation/system, and 
 … (d) Interpret the significance of system 
components and the solution. 

4 
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8.G.8 

 

MC 42 

Model and solve descriptive scenarios involving 
proportional reasoning applied to right triangles 
and Pythagorean relationships, and demonstrate 
the ability to …  Parse expressions, sentences, and 
paragraphs, while constructing algebraic 
expressions, sentences and systems 

4 

      

8.G.5 

Use informal arguments to establish facts 
about the angle sum and exterior angle of 
triangles, about the angles created when 
parallel lines are cut by a transversal, and 
the angle-angle criterion for similarity of 
triangles. 

MC 43 
Use informal arguments to establish facts about 
the angle sum and exterior angle of triangles and 
solve related problems. 

3 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 

1, 2, 4, 7 

SLO #s: 33, 36, 37, 38, 39, 40, 41 & 42. 
Apply the basic modeling cycle: (1) identifying variables in the situation and selecting those that represent essential features, 
(2) formulating a model by creating and selecting algebraic representations that describe relationships between the variables, 
(3) analyzing and performing operations on these relationships to draw conclusions, (4) interpreting the results of the 
mathematics in terms of the original situation, (5) validating the conclusions by comparing them with the situation, and then 
either improving the model or, if it is acceptable, (6) reporting on the conclusions and the reasoning behind them. 

Big Ideas 
Mathematical modeling provides the framework and processes through which we can represent patterns, and relationships that simulate real 
world phenomena, allowing us to forecast anticipated outcomes and make better decisions. 
Essential Questions 
How would mathematics facilitate an investment advisor in determining the right mixture of financial investments, or a corporate analyst in 
a break-even analysis to recommend purchasing decisions, or a scientist in designing a rocket fuel tank to supply multiple engines, or an 
architect in determining the length of overhang to control the amount of sunlight hitting a window? 
Assessments 
Mechanical Processes quizzes; Translation & modeling construction tests on: patterns, proportions, mixture, work, uniform motion, general 
weighted averages, and trigonometry; Common Benchmark as per district schedule. 
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Key Vocabulary 
Variable, coefficient, expression, system, associative property, commutative property, distributive property, real number, complex number, 
imaginary number, integer, rational, irrational, radical, root, trigonometry, proportion, inverse operation. 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Pearson Algebra 1:  Section 2-6 through 2-10, chapter 3, sections 10-2, 10-3, 10-6. 
Glencoe Algebra 1: sections 1-1 through 1-8, chapters 2 - 4, sections 13-1 through 13-3;  
8th Grade Common Core Additional Investigations: Investigation 3 – Inequalities. 
General Proportion Word Problems: http://www.augustatech.edu/math/molik/proportionwordprobs.pdf  
http://www.kutasoftware.com/FreeWorksheets/PreAlgWorksheets/Proportion%20Word%20Problems.pdf  
Mixture Word Problems: http://www.kutasoftware.com/FreeWorksheets/Alg1Worksheets/Mixture%20Word%20Problems.pdf  
 
Work Problems Solution Techniques: http://www.onlinemathlearning.com/work-problems.html  
Work Word Problems: http://www.kutasoftware.com/FreeWorksheets/Alg1Worksheets/Work%20Word%20Problems.pdf  
 
Uniform Motion 
Modeling:  http://www.canyons.edu/faculty/johnsonc/math_059/Participation_Handouts/week_16_handouts/059_Handout_Uniform_Motio
n.pdf  
Uniform Motion Problem Setup & Solution: http://hanlonmath.com/pdfFiles/4177.WordProblems-UniformMot.pdf  
http://www.themathlab.com/Algebra/polynomials/motion.htm  
Uniform Motion Word 
Problems: http://www.kutasoftware.com/FreeWorksheets/Alg1Worksheets/Distance%20Rate%20Time%20Word%20Problems.pdf  
Right Triangle Trigonometry Word Problems: http://www.jacknilan.com/newalg2/chapter10/trigword.pdf  
http://people.wku.edu/david.neal/117/Unit3/RtTriangle.pdf  
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http://www.themathlab.com/Algebra/polynomials/motion.htm�
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DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping 
peer or have quick access to 
teacher 

• Modify or reduce 
assignments/tests 

• Reduce length of assignment for 
different mode of delivery 

• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use CMP2 online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfi
rst.com/content/esl/adaptstrat.c
fm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use CMP2 Additional Practice 
• NJDOE resources 
• Math Lab 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 

• Process should be modified: 
higher order thinking skills, 
open-ended thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections 
to higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: 
real world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, 
openness, complexity, groups 
varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 

CROSS CURRICULUR RESOURCES 
Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 

http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
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Environmental Literacy  Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 
Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
CMP2 Student online resource 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 
  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�


19:2013-
2014 

 

 

Montclair Public Schools 
 Math Curriculum Unit Planning Template 

Subject  
Algebra A  

Grade 6 - 7 Unit # 3  Pacing 9 - 10 weeks 

Unit 
Name General & Linear Functions, Statistics and Transformations 

Overview 
This unit formalizes the linear relationships and systems, introduced in Unit 1. Function notation is introduced, along with associated concepts of 
domain and range. Relations and functions are represented, using set notation and algebraic function rules, tables, graphs, and mappings. Function types 
are related to the graphs modeling various phenomena, and the effects of modifications to the function rules are related to changes in the graph to best fit 
the data describing the phenomena. Focusing on real world situations that can best be modeled with linear functions follows the general exploration of 
functions, in this unit. Students develop skills writing equations of lines in a variety of forms, converting between them, writing them to be parallel or 
perpendicular to other lines, and representing arithmetic sequences as linear functions.  Statistical analysis is then applied to determine the goodness of 
fit of the linear models to a given data set.  Finally, transformations are explored, often in relation to lines. 
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

F.IF.1 

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

MC  
1 

Represent relations and functions as points on a 
graph, (x, f(x)), in set notation, in a table, and as a 
mapping 

1 

   2 Distinguish between functions and simple relations 
in all four representations 1 

F.IF.2 

Use function notation, evaluate functions for 
inputs in their domains, and interpret 
statements that use function notation in 
terms of a context. 

MC 3 (1) Evaluate f(3), or 2f(3) when 3 is a value in the 
domain of f, and a function definition has been 
given for f 

2 
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F.IF.5 

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

SC 4 
Interpret the meaning of x and f(x), x=3 and f(3), 
when a relationship has been described as being 
represented by a given function definition. 

2 

F.BF.1a 

Write a function that describes a 
relationship between two quantities. 
Determine an explicit expression, a 
recursive process, or steps for calculation 
from a context. 

MC 5 

Write and interpret function rules that represent 
patterns (e.g. the number of diagonals in a 
polygon) and other general relationships, and 
which are represented by datasets, graphs, and 
descriptive scenarios. 

4 

F.BF.1b 

Combine standard function types using 
arithmetic operations. Evaluate the 
combined effect of a model that uses 
standard function types. Build a function 
that models the combined effects of two 
linear functions. 

MC 6 

Combine standard functions with arithmetic 
operators, for specific values of their respective 
domains (e.g. calculate f(-4) + g(2), 2f(6) - 3g(4), 

f(2)g(-3), 
𝑓(5)
𝑔(−3)

  

2 

   7 Model the combined effect of two linear functions. 2 

F.BF.1c (+) 

Compose functions. For example, if T(y) is 
the temperature in the atmosphere as a 
function of height, and h(t) is the height of a 
weather balloon as a function of time, then 
T(h(t)) is the temperature at the location of 
the weather balloon as a function of time. 

AC 8 

Graphically map the composition of two functions 
e.g. develop the linear function that maps the 
construction beam length into the number of rods, 
followed by a linear cost function that maps the 
number of rods into the total cost. 

4 

   9 Algebraically compose two simple functions 4 

 

 

 10 

Build a model that represents the composition of 
two linear functions (e.g. the composition of a 
linear materials utilization function into a linear 
cost function. 

4 

F.BF.3 Identify the effect on the graph of replacing 
f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for MC 11 Graph specific pairs of functions in the form y = 

f(x) with y = f(x) + k, and y = f(x) with y = f(x-h), 4 
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specific values of k (both positive and 
negative); find the value of k given the 
graphs. Experiment with cases and illustrate 
an explanation of the effects on the graph 
using technology. 

and y = f(x) with y= af(x), and y = f(x) with y = 
f(x-h) + k, and y = f(x) with y = af(x-h) +k, for f(x) 
= x, |x|, 𝑥2, and journalize the observed effects. 

F.BF.4a (+) 

Solve an equation of the form f(x) = c for a 
simple function f that has an inverse and 
write an expression for the inverse. For e.g., 
f(x) =2𝑥3or 𝑓(𝑥) = 𝑥+1

𝑥–1
 for x ≠ 1. 

AC 12 

(1) Convert the definition of f(x) into y = the 
definition ... (1a) Exchange the x and y ... (1b) 
Solve for y ... (1c) Rename y = solution, to g(x), or 
𝑓−1(𝑥). 

3 

F.BF.4b 
(+) 

Verify by composition that one function is 
the inverse of another. AC 13 Verify the validity of a derived inverse by 

composing f(g(x)) and g(f(x)) to get x. 3 

F.IF.6 
8.EE.6 

Calculate and interpret the average rate of 
change of a function (presented 
symbolically or as a table) over a specified 
interval. Estimate the rate of change from a 
graph.  
 
Use similar triangles to explain why the 
slope m is the same between any two 
distinct points on a non-vertical line in the 
coordinate plane.  

MC 14 
Use similar triangles on the coordinate plane to 
explain why the slope between any two points on a 
line is a constant 

2 

   15 Calculate slope given the coordinate pairs of two 
points or a line graph, and interpret its meaning. 2 

A.CED.2 
8.EE.6 

Create equations in two or more variables to 
represent relationships between quantities; 
graph equations on coordinate axes with 
labels and scales.  [Derive the equation 
𝑦 =  𝑚𝑥 for a line through the origin and 
the equation 𝑦 =  𝑚𝑥 +  𝑏 for a line 
intercepting the vertical axis at b]. 

MC 16 

Write the equation of a line in various forms, 
including 𝑦 = 𝑚𝑥 and 𝑦 = 𝑚𝑥 + 𝑏, convert 
between them, write them to be parallel to or 
perpendicular to other lines, and passing through 
specific points, from tables, graphs, and given a 
description of average rate and an initial value. 

3 

F.IF.7a Graph linear functions and show intercepts. MC 17 Graph and label linear functions in the form 
 y - 𝑦1 =  𝑚(𝑥 −  𝑥1) and 𝑦 =  𝑚𝑥 +  𝑏, using 2 
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the implied point and the given non-integer 
rational slope, or functions in the form Ax + By = 
C, using the intercepts, in 19 seconds, or less 

F.IF.9 

Compare properties of two functions each 
represented in a different way (algebraically, 
graphically, numerically in tables, or by 
verbal descriptions). For example, given a 
graph of one linear or quadratic function and 
an algebraic expression for another, say 
which has the greater slope or the larger 
maximum. 

SC 18 

Compare and contrast linear functions represented 
in tables and graphs, and in set notation, reflecting 
a variety of linear function rules (i.e. in point-
slope, slope-intercept and standard forms). 

2 

F.IF.3 

Recognize that sequences are functions, 
sometimes defined recursively, whose 
domain is a subset of the integers. For 
example, the Fibonacci sequence is defined 
recursively by 𝑓(0)  =  𝑓(1)  =  1, 𝑓(𝑛 +
1)  =  𝑓(𝑛)  +  𝑓(𝑛 − 1) for 𝑛 ≥  1. 

SC 19 

Recognize that the nth term in various arithmetic 
sequences can be represented as 𝑎𝑛 =  (𝑛 −
1)𝑑 +  𝑎1, where d is the common difference, or 
that ... 𝑎𝑛 =  nd + c, where c = 𝑎1- d, both of 
which are equivalent in structure to 𝑦 =  𝑚𝑥 +  𝑏 
.... 

4 

F.BF.2 

Write arithmetic sequences both recursively 
and with an explicit formula, use them to 
model situations, and translate between the 
two forms. 

MC 20 Write various arithmetic sequences in the form 
𝑓(𝑛)  =  𝑓(0)  + (𝑛 − 1)𝑑 3 

   21 Write an explicit function for the sum of 
consecutive numbers 3 

 
 

 22 
Write an explicit function for the sum of 
consecutive numbers starting at an arbitrary value 
that are at a specified consistent interval apart 

3 

   23 Write recursive expressions for various sequences, 
in the form (𝑛 + 1)  =  𝑓(𝑛)  + .... 3 

   24 Convert between explicit formulae and recursive 
representations. 3 
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S.ID.1 Represent data with plots on the real number 
line (dot plots, histograms, and box plots). SC 25 

Perform statistical analysis on a set of data, 
identifying the median, mean, mode and midrange 
as measures of central tendency, and Stem & Leaf, 
line plots, histograms, box plots and calculated 
Interquartile Range as representations of data 
distribution 

4 

S.ID.2 

Use statistics appropriate to the shape of the 
data distribution to compare center (median, 
mean) and spread (interquartile range, 
standard deviation) of two or more different 
data sets. 

MC 26 

Compare corresponding statistics from different 
datasets, and overlay graphical representations of 
data distributions to compare and contrast the 
datasets. 

4 

S.ID.3 

Interpret differences in shape, center, and 
spread in the context of the data sets, 
accounting for possible effects of extreme 
data points (outliers). 

MC 27 
Differentiate between measures of central 
tendency and measures of dispersion of two 
datasets, and draw appropriate conclusions. 

3 

S.ID.4 

Use the mean and standard deviation of a 
data set to fit it to a normal distribution and 
to estimate population percentages. 
Recognize that there are data sets for which 
such a procedure is not appropriate. Use 
calculators, spreadsheets, and tables to 
estimate areas under the normal curve. 

SC 28 

Understand and explain the concept of variance 
and standard deviation as a means of finding the 
average error or deviation between the value 
predicted by the model formulation, and the actual 
observed data 

4 

S.ID.6b (+) Informally assess the fit of a function by 
plotting and analyzing residuals. AC 29 

Determine the distance between the actual y-value 
of the data point and the y-value calculated by the 
model, for each data point 

4 

 
 

AC 30 
Evaluate the residuals, Using a graphing calculator 
to: ... (a) Create a table of residual values ... (b) 
Graph the residual values. 

4 

S.ID.6c Fit a linear function for a scatter plot that 
suggests a linear association. MC 31 

(a) Identify two representative points, through 
which to graph a line of best fit ... (b) Write the 
equation of the chosen "line of best fit" 

4 
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S.ID.7 
Interpret the slope (rate of change) and the 
intercept (constant term) of a linear model in 
the context of the data. 

MC 32 Model a given descriptive scenario that leads to a 
linear function rule, and modify it to fit the data. 4 

S.ID.8 Compute (using technology) and interpret 
the correlation coefficient of a linear fit. AC 33 Calculate the correlation coefficient for a model fit 

to a set of data and explain its significance. 4 

S.ID.9 Distinguish between correlation and 
causation. 

SC 34 
(a) Examine situations and determine whether 
there is a correlation ... (b) Determine if a 
correlation reflects a casual relationship. 

4 

8.G.1 
 

Verify experimentally the properties of 
rotations, reflections, and translations: Lines 
are taken to lines, and line segments to line 
segments of the same length. Angles are 
taken to angles of the same measure. 
Parallel lines are taken to parallel lines. 

MC 35 
Verify the properties of translations, rotations, and 
reflections of figures including lines, line 
segments, angles, and parallel lines. 

3 

8.G.2 
 

Understand that a two-dimensional figure is 
congruent to another if the second can be 
obtained from the first by a sequence of 
rotations, reflections, and translations; given 
two congruent figures, describe a sequence 
that exhibits the congruence between them. 

MC 36 
Connect the notions of symmetry transformations 
to an informal strategy for checking to see whether 
given figures are congruent 

3 

 
 

MC 37 
Use reasoning about symmetry transformations 
and congruence conditions for triangles, to deduce 
further information about given figures 

2 

8.G.3 
Describe the effect of dilations, translations, 
rotations, and reflections on two-
dimensional figures using coordinates. 

MC 38 
Describe the effects of translations, rotations, 
reflections, and dilations on two-dimensional 
figures using coordinates 

2 

8.G.3 
Describe the effect of dilations, translations, 
rotations, and reflections on two-
dimensional figures using coordinates.  39 

Understand that two figures are similar if one can 
be made from the other by a sequence of 
translations, rotations, reflections, or dilations. 

3 

 
 

MC 40 
Describe the sequence of translations, rotations, 
reflections, or dilations that exhibits the similarity 
of two similar figures. 

3 
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8.G.5 
 

Use informal arguments to establish facts 
about the angle sum and exterior angle of 
triangles, about the angles created when 
parallel lines are cut by a transversal, and 
the angle-angle criterion for similarity of 
triangles. 

MC 41 
Use informal arguments to establish facts about 
the angles created when parallel lines are cut by a 
transversal and solve related problems. 

2 

 
 

MC 42 
Use informal arguments to establish facts about 
the angle-angle criterion for similarity of triangles 
and solve related problems. 

3 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
  
  

 
  

 
    

 
 

Big Ideas 
Virtually every real world phenomena can be represented with some type of function rule.  The basic function types can be modified to 
correctly position, orient and stretch the function graph to fit a given set of data.   Many times a linear function rule can be used to represent 
the data or approximate the solutions over some domain.  Statistical techniques can be employed to assess the validity of mathematical 
models.  Transformations are often important to position, invert, reorient, or rotate a pre-image.  Transformations can be accomplished in 
more than one way and can be accomplished as a composition of multiple transformations, often involving individual lines, parallel lines, 
or intersecting lines. 
Essential Questions 
How can an appropriate function type be modified to best fit the data of particular phenomena?  How can it be determined if solutions and 
forecasts from linear or other models are valid for making decisions?  How can a pre-image be rotated a specific number of degrees? 
Assessments 
Functions Test; Linear equations test; Statistical Analysis Test; Transformations Test; Common Benchmark as per district schedule. 
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Key Vocabulary 
Relation, function, domain, range, slope, point-slope form, slope-intercept form, standard form, correlation, regression, “goodness of fit”, 
translation, reflection, rotation, composition. 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Pearson Algebra 1: chapters 4 & 5, section 12-1 to 12-5.  
Glencoe Algebra 1: chapters 5 - 6.   
8th Grade Common Core Additional CMP Investigations: Inv 2- Functions, 8th Grade Common Core Additional Investigations: Inv 3- 
Transformations, Kaleidoscopes, Hubcaps, and Mirrors: Inv 3.1 and 3.2; ACE 15, 16, 8th Grade Common Core Additional Investigations: 
Inv 4: Geometry Topics 
Modifying/Transforming Functions: http://www.purplemath.com/modules/fcntrans2.htm  
http://www.dummies.com/how-to/content/how-to-translate-a-functions-graph.html  
http://www.glencoe.com/sites/common_assets/mathematics/TN_2012/Alg2_te/Chapter_05_895268.pdf (p 305-309) 
http://www.cpm.org/pdfs/pguides/A2C/pg_a2c_chapter4.pdf  
http://www.math.utah.edu/~wortman/1050-text-gt.pdf  
 Arithmetic Sequence Recursive Equation: 
 http://www.kenston.k12.oh.us/khs/academics/math/AA_11-2B_arithmetic_sequences_recursive.pdf  

 
  

http://www.purplemath.com/modules/fcntrans2.htm�
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DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer 
or have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use CMP2 online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfi
rst.com/content/esl/adaptstrat.c
fm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use CMP2 Additional Practice 
• NJDOE resources 
• Math Lab 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, openness, 
complexity, groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 
CROSS CURRICULUR RESOURCES 

Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 

http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
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http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
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http://www.egfi-k12.org/�
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Life & Career Skills 
 

 
Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
CMP2 Student online resource 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 

  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�


29:2013-
2014 

 

 

Montclair Public Schools 
 Math Curriculum Unit Planning Template 

Subject  
Algebra A  

Grade 6 - 7 Unit # 4  Pacing 9 - 10 weeks 

Unit 
Name Linear Systems 

Overview 
An important modeling technique in industry and finance, classified as break-even analysis, is explored, which involves linear systems. The 
elimination technique is now introduced, as well as matrix constructions, and graphing calculators to represent and solve systems in two 
variables, laying the foundation for extensions beyond two variables. Linear inequalities are also examined, and systems of linear 
inequalities are graphically shown to bound a solution region, which are understood, in the context of business modeling, to represent 
production and other constraints. When combined with an objective function, simple linear programming models of business phenomena 
are modeled and solved. 
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

8.EE.8a 
8.EE.8b 
8.EE.8c 

Analyze and solve pairs of simultaneous 
linear equations. MC 43 

Demonstrate an understanding by explaining that 
the point of intersection between two lines is the 
solution, because it satisfies both equations 
simultaneously 

4 

  MC 44 
Solve systems of two linear equations in two 
variables algebraically, using substitution, and 
estimate solutions by graphing the equations 

4 

  MC 45 Solve real-world and mathematical problems 
leading to two linear equations in two variables. 4 

A.REI.C.5 

Prove that, given a system of two equations 
in two variables, replacing one equation by 
the sum of that equation and the other 
produces a system with the same solutions. 

MC 46 
Solve systems, using the elimination method, that 
require only adding or subtracting linear functions 
in standard form. 

3 
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A.REI.C.6 

Prove that, given a system of two equations 
in two variables, replacing one equation by 
the sum of that equation and a multiple of 
the other produces a system with the same 
solutions. 

MC 47 

Solve systems, using the elimination method that 
require one equation to be multiplied by a factor 
before being added to or subtracted from the 
second equation 

4 

   48 

Solve systems, using the elimination method that 
require both equations to be multiplied by a factor 
before being combined with each other, using 
addition or subtraction. 

4 

A.REI.8 Represent a system of linear equations as a 
single matrix equation in a vector variable. AC 49 Represent a rectangular array of values in a matrix 4 

  AC 50 Add and subtract matrices 4 
  AC 51 Multiply matrices by scalars 4 
  AC 52 Multiply simple matrices 4 

  AC 53 
Represent a 2 X 2 system in matrix form 

 𝑎𝑥+𝑏𝑦=𝑒𝑐𝑥+𝑑𝑦=𝑓  →  �𝑎 𝑏
𝑐 𝑑�  �𝑥𝑦� =  �𝑒𝑓�  

4 

  AC 54 

Convert linear systems between matrix and 
standard forms. 

�
𝑎 𝑏
𝑐 𝑑

�  �
𝑥
𝑦
� =  �

𝑒
𝑓
�  →  

𝑎𝑥 + 𝑏𝑦 = 𝑒
𝑐𝑥 + 𝑑𝑦 = 𝑓

  
4 

A.REI.10 
Using graphing calculators, find the inverse 
of a matrix if it exists and use it to solve 
systems of linear equations 

AC 55 

Understand that inverses applied to each other 
produce an identity, e.g. 
 

−𝑎 + 𝑎 = 0 𝑎𝑛𝑑 0 + 𝑥 = 𝑥 

𝑎 ∙
1
𝑎

= 1 𝑎𝑛𝑑 1 ∙ 𝑥 = 𝑥 

𝐴 ∙ 𝐴−1 = 𝐼 𝑎𝑛𝑑 𝐼 ∙ 𝑋 = 𝑋 
 
Note: 0 is the additive identity, 1 is the 
multiplicative identity, and I is the matrix identity.  
Further, an identity applied to an operand produces 

3 
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the same operand. 

  AC 56 

Symbolically solve a system in matrix form, by 
applying the inverse 
𝐴 = �𝑎 𝑏

𝑐 𝑑�,𝑋 =  �𝑥𝑦� ,𝐵 = �𝑒𝑓� , 𝐴
−1 𝑖𝑠 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑜𝑓 𝐴 

𝐴−1𝐴𝑋 = 𝐴−1𝐵
𝐼𝑋 = 𝐶

 
𝑋 = 𝐶 

Note: I is the identity matrix �1 0
0 1� 

          And C is the final solution matrix. 

3 

  AC 57 Solve a simple 2 X 2 system, using elimination 3 
  AC 58 Convert the same system to matrix form 3 

  AC 59 Solve the system in matrix form, using a graphing 
calculator. 3 

A.REI.11 

Explain why the x-coordinates of the points 
where the graphs of the equations 𝑦 =
 𝑓(𝑥) 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, or absolute value 
functions. 

MC 60 

Explain and illustrate on a graph that only at the 
point of intersection of the graphs of 𝑦 =
 𝑓(𝑥) and 𝑦 =  𝑔(𝑥) does a value input from the 
domain generate the same y output from both 
functions 

2 

  MC 61 
Algebraically, evaluate each function, as domain 
values approach that of the solution, and show 
their positions on the graph 

2 

  MC 62 

Create a table of values, of both functions, on a 
graphing calculator, highlighting their 
convergence, at the point of intersection, where 
𝑓(𝑥)  =  𝑔(𝑥). 

2 
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A.REI.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. 

MC 63 Graph systems of linear inequalities, in two 
variables 3 

  MC 64 Identify specific points in and out of the solution 
region 3 

A.CED.3 

Represent constraints by equations or 
inequalities, and by systems of equations 
and/or inequalities, and interpret solutions 
as viable or nonviable options in a modeling 
context. For example, represent inequalities 
describing nutritional and cost constraints 
on combinations of different foods. Identify 
the solution region, graphically, and 
determine the maximum or minimum value 
for the objective equation. 

MC 65 

Model a simple two product, two constraint linear 
programming system, by constructing an objective 
equation, two linear inequality constraints, and 
two non-negativity constraints 

4 

   66 Graphically display the solution set 4 

   67 
Understand that the maximum or minimum value 
of the objective function lies at one of the vertices 
of the boundary constraints 

4 

   68 
Solve the system for the maximum or minimum 
value of the objective equation by substituting the 
coordinates of the vertices. 

4 

F.IF.3 

Recognize that sequences are functions, 
sometimes defined recursively, whose 
domain is a subset of the integers. For 
example, the Fibonacci sequence is defined 
recursively by 𝑓(0) = 𝑓(1) = 1,𝑓(𝑛 +
1) = 𝑓(𝑛) + 𝑓(𝑛 − 1) for 𝑛 ≥  1. 

SC 69 

Recognize that the nth term in various arithmetic 
sequences can be represented as 𝑎𝑛= (n-1)d +𝑎1, 
where d is the common difference, or that 
𝑎𝑛 = 𝑛𝑑 + 𝑐, where 𝑐 =  𝑎1  −  𝑑, both of which 
are equivalent in structure to 𝑦 =  𝑚𝑥 +  𝑏 .... 

2 
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F.BF.2 

Write arithmetic sequences both recursively 
and with an explicit formula, use them to 
model situations, and translate between the 
two forms. 

MC 70 Write various arithmetic sequences in the form f(n) 
= f(0) +(n-1)d 3 

  MC 71 Write an explicit function for the sum of 
consecutive numbers 3 

  MC 72 
Write an explicit function for the sum of 
consecutive numbers starting at an arbitrary value 
that are at a specified consistent interval apart 

3 

F.BF.2 

Write arithmetic sequences both recursively 
and with an explicit formula, use them to 
model situations, and translate between the 
two forms. 

MC 73 

Write recursive expressions for various sequences, 
in the form f(n+1) = f(n) + .... 3 

  MC 74 Convert between explicit formulae and recursive 
representations. 3 

S.ID.6b (+) Informally assess the fit of a function by 
plotting and analyzing residuals. AC 75 

Determine the distance between the actual y-value 
of the data point and the y-value calculated by the 
model, for each data point 

4 

  AC 76 
Evaluate the residuals, Using a graphing calculator 
to: ... (a) Create a table of residual values ... (b) 
Graph the residual values. 

4 

S.ID.6c Fit a linear function for a scatter plot that 
suggests a linear association. MC 77 

(a) Identify two representative points, through 
which to graph a line of best fit ... (b) Write the 
equation of the chosen "line of best fit" 

3 

S.ID.7 
Interpret the slope (rate of change) and the 
intercept (constant term) of a linear model in 
the context of the data. 

MC 78 Model a given descriptive scenario that leads to a 
linear function rule, and modify it to fit the data. 

3 

S.ID.8 Compute (using technology) and interpret 
the correlation coefficient of a linear fit. AC 79 Calculate the correlation coefficient for a model fit 

to a set of data and explain its significance. 3 

S.ID.9 Distinguish between correlation and 
causation. SC 80 

(a) Examine situations and determine whether 
there is a correlation ... (b) Determine if a 
correlation reflects a casual relationship. 

3 
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Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
MP 1 Making sense of problems and persevering in solving problems are critical mathematical practices employed in  

SLOs # 43 - # 48, # 57 
MP 2 Abstract reasoning is key to conceptualizing and constructing applicable systems to solve problems, as required in  

SLOs # 49 - # 56 
MP 3 Viable arguments must be constructed to interpret and explain key mathematical concepts in SLOs # 60 - # 62 
MP 5 Appropriate technology and conceptual tools are employed in SLOs #58 & # 59 
MP 7 Examine of mathematical forms to identify structure and convert between various forms is developed in SLOs # 69 - # 74 
Big Ideas 
Algebraic function rules can be solved simultaneously, in a system, to identify break-even points, facilitating product selection and 
purchasing decisions. Linear systems of equations in standard form can be solved with techniques that can be extended to much larger 
systems, including the elimination method, and matrices, employing matrix operations, with graphing calculators. Linear programming 
techniques can be employed to solve any size system desiring to maximize or minimize an objective, given a set of constraints. 
Essential Questions 
How are selection decisions, in business and finance made? How does a corporation determine the optimal product mix subject to 
production, policy, and other constraints? How are complex systems, requiring large-scale models represented and managed? How can it be 
determined if solutions and forecasts from linear models and systems are valid for making decisions? 
Assessments 
Linear systems test; Break-even analysis test; Matrix system solution/graphing calculator test; Linear inequalities test; Linear programming 
test; Common Benchmark as per district schedule. 
Key Vocabulary 
system, break-even analysis, elimination method, matrices, linear programming. 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Pearson Algebra 1: chapter 6,  
Glencoe Algebra 1: chapter 8. 
Breaking Analysis: 
 http://www.tutor2u.net/business/production/break_even.htm  
 
Representing linear systems using 
matrices: http://www.math.oregonstate.edu/home/programs/undergrad/CalculusQuestStudyGuides/vcalc/system/system.html 

http://www.tutor2u.net/business/production/break_even.htm�
http://www.math.oregonstate.edu/home/programs/undergrad/CalculusQuestStudyGuides/vcalc/system/system.html�
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http://learni.st/users/171/boards/2633-matrix-representation-of-a-linear-system-common-core-standard-a-rei-8 , 
http://www.mathsisfun.com/algebra/systems-linear-equations-matrices.html Pearson Algebra 1: page 385-386 
Writing arithmetic sequences: 
 http://www.mathwords.com/a/arithmetic_sequence.htm 
http://www.regentsprep.org/regents/math/algtrig/ATP2/ArithSeq.htm 
http://www.purplemath.com/modules/series3.htm  

DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer 
or have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use CMP2 online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfi
rst.com/content/esl/adaptstrat.c
fm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use CMP2 Additional Practice 
• NJDOE resources 
• Math Lab 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, openness, 
complexity, groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 
CROSS CURRICULUR RESOURCES 

Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

  

http://learni.st/users/171/boards/2633-matrix-representation-of-a-linear-system-common-core-standard-a-rei-8�
http://www.mathsisfun.com/algebra/systems-linear-equations-matrices.html�
http://www.mathwords.com/a/arithmetic_sequence.htm�
http://www.regentsprep.org/regents/math/algtrig/ATP2/ArithSeq.htm�
http://www.purplemath.com/modules/series3.htm�
http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 
Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
CMP2 Student online resource 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 

 

http://nlvm.usu.edu/en/nav/vlibrary.html�
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